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PROCEEDINGS
of the

ENTOMOLOGICAL SOCIETY

of

^BRITISH COLUMBIA

The twenty-fourth annual meeting was held in the Blue Room, Hotel

Vancouver, Vancouver, B. C., on the 14th February, 1925, with an

average attendance of twenty-five.

The following papers were read

:

Presidential Address -

Pansy spot on apples -

Lace bugs of B. C.

Insect relations and actions -

Some insect galls of B. C.

Birds and Insects - -

Why plant quarantine?

Some insect problems in Vancouver

The rose scale -

L. E. Marmont
E. P. Venables

W. Downes
G. el. Spencer

Miss Davidson

W. B. Anderson

W. H. Lyne

R. Glendenning

W. Downes

The following motions were passed :

That Messrs. Downes and Hardy be appointed to compile a cata-

logue of Society’s library.

That back numbers of our proceedings be charged for at the follow-

ing rates?

Complete sets (as far as possible) $10.00

Single copies - - .50

Single copies to members — - - .25

Current numbers to members free

A letter was read from Mr. Venables suggesting that the next annual

meeting should be held in Vernon, synchronizing with the meetings of the

B. C. Fruit Growers’ Association. It was deemed inadvisable to remove

the venue of the annual meeting from the coast, but the suggestion was
made to Mr. Venables that a supplementary meeting be organized at that
time.

The following new members were elected

:

G. A. Hardy, J. Hincke, P. W. McLeod, G. J. Spencer.
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The election of officers resulted as follows

:

Hon. President

President

Vice-President (Coast) ..

Vice-President (Interior)

F. Kermode

L. E. Marmont

....G. J. Spencer

E. P. Venables

Advisory Board:

Messrs. Bannister, Downes, Hardy, Lyne, and

Whittaker.

Hon. Auditor

Hon. Secretary-Treasurer R. Glendenning

,.J. W. Eastham

REPORT OF THE SECRETARY-TREASURER
FOR THE YEAR 1924

The financial state of the Society continues good, the cash balance to

date being $176.55, which compares favourably with that of 1923, which

was $133.75. Our expenditure for the year has been $280.10 and our

income $322.90. We received the Provincial Government Grant of $250,

as usual.

Number 21 of our proceedings was published in October at a cost of

$205.

Requests for this number and other back numbers has been excep-
tionally heavy this year and has taken up much time and a considerable
sum in postages,

Two complete sets were sold to a dealer in New York for $13.25.

With this exception, all requests are sent free, but institutions are

always asked to place us on their mailing lists, and I am glad to say that

several have done so, including the U. S. Bureau of Entomology.

The membership remains practically stationery around thirty. One
or two have dropped out, but their places have been filled.

Our greatest loss during the year was the sad death of Mr. Treherne,
who did so much for our Society. At the President’s suggestion a short
obituary notice was included in our Proceedings No. 21. A letter of con-

dolence was also sent to Mrs. Treherne.

Proceedings

Membership



Proceedings, 1925 7

I have pleasure in announcing the inclusion in our ranks of Prof. G.

J. Spencer, of the University of B. C.
;
an entomologist who will be very

welcome.

Financial Statement for the Year 1924

Receipts Expenditures

Balance from 1923 $133.75 Printing programmes ...$ 10.34

Subscriptions ..... 54.00 Postages ... 26.47

Govt. Grant 250.00 Printing proceedings ... 205.00

Bank Interest 5.65 Dues to Ont. Society ... 32.25

Sale of Proceedings 13.25 Sundries ... 6.04

Balance in bank ... 176.55

$456.65 $456.65

R. GLENDENNING
Hon. Secretary-Treasurer.

Audited and found correct,

J. W. EASTHAM, Auditor.

PRESIDENTIAL ADDRESS

By L. E. Marmont

To the Members of the British Columbia Entomological Society :

Ladies and Gentlemen,

It is with much pleasure that I cordially welcome you to the 24th

annual meeting of our Society.

I am glad to say that our membership has been well maintained, and

I understand from the Secretary-Treasurer that financially we are in our

usual good shape.

During the past year, and since our last annual meeting, as you all

know, the hand of death has once more fallen on the Society, this time

on one of our best loved and most valuable members in the person of

Mr. R. C. Treherne, known affectionately to most of us as “Tre.” His

untimely death on June 7th last came as a sudden and painful shock, and,

like a bolt from a blue sky, a most promising career cut off in its very

prime. We shall all miss his cheery presence, for although removed from

our midst to Ottawa in 1921 to assume important duties in the Entomolo-

gical department there, he still remained one of our most active members,

and we know that his heart was in B. C. We all looked forward to his

return among us at some future time.
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It will be most fitting that at this first annual meeting since his pass-

ing a sincere vote of condolence should be forwarded to his sorrowing
relatives.

I have just been looking at a photographic group of the members
present at the 1913 annual meeting (there are 18 in the group), and I was
struck by the fact that of these no fewer than five have passed over to the

great majority, while of the others some have gone elsewhere, and of the

18 only four now remain on our membership list—Messrs. Day, Black-

more, Lyne and Prof. Davidson. Five are seated at the table, and only

Dr. Hadwen survives of these.

We have once more succeeded in obtaining the usual grant from the

Provincial Government, not, however, without the annual opposition from
one or two members of the House, who, apparently, like to make this an

occasion for alledgedly humorous remarks about Entomologists in gen-

eral. One member in particular described that individual as a person who
went about with a butterfly net and a pair of green spectacles to pounce

upon butterflies and bugs to impale upon pins. He did, however, admit

(and I give him full credit for generosity) that since the previous year he

had discovered that the green-spectacled gentleman very considerately

put them out of their misery painlessly with some sort of preparation, or,

to use his own words, “some kind of dope.” I think this gentleman must

wear heavily smoked glasses himself.

From a collectors point, especially as regards Lepidoptera, the season

of 1924 was possibly the worst experienced for many years. Many of the

species which are usually more or less abundant were entirely absent
;
in

spite of this, however, a few records new to the Province were made,

while here and there some rare species were captured. The scarcity of

Noctuid moths, however, has its good point, viz., the probable diminution

of cut-worm injury.

Some new outbreaks of insect pests have occurred, notably in regard

to scale insects
;
these, I understand, will be made the subject of papers to

be read at this meeting, and I feel sure they will contain much informa-

tion of value with reference to methods of attack and control of these un-

welcome immigrants. Herein lies the great value to the community of

such a society as ours, and I was pleased to note that this was made a

good point of by the Minister of Agriculture when the subject of the

annual grant was under discussion.

We are still very much behind the times in the matter of check lists

of the various orders of insects of B. C., although some of our members

have been quietly working along these lines, but it takes money, as well

as hard work, to get them out and up to date, and unfortunately few can

afford the expense.

I am sorry to find that there is again an absence of any papers from
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some of our well known older members, whose contributions I am sure

would be most welcome at the annual gathering, and I sincerely hope

they may favor us with some notes or observations for our next meeting.

Most of us remember the papers which always used to be read at the

annual meetings of the Parent Society from the pen of the late Dr. T.

Fyles, with their pleasant conversational features recording his field notes

each season. A few papers like these would do much to popularize the

study of Entomology, and this is something much to be desired if we
are to continue and flourish as a society. I have in mind an old friend of

mine in Manitoba who began with a cigar box collection and who is now
an active and valuable economic entomologist in the service of the Dom-
inion. Our dear old friend Dr. Fletcher always made a point of encour-

aging and assisting the boy or girl collector who wished any information

about the insects they captured.

The various members who specialize in the different orders are con-

tinuing their work and adding to our knowledge of the insect fauna of

the Province. To mention a few, there are : Mr. Blackmore (Micro Lepi-

doptera)
;
Mr. R. S. Sherman (Diptera)

;
Mr. Downes (Hemiptera)

;
Mr.

Glendenning and Miss McDougall (Aphididae)
;
Mr. Buckell (Orthop-

tera)
;
etc., besides several general collectors.

I do not wish to trespass any longer on your time with these more or

less disjointed remarks. You will have much more valuable information

to listen to in the various papers to be read, and I will therefore conclude

by wishing you all the utmost prosperity during 1925, and expressing the

hope that our discussions at this session may prove of much value to the

members of the B. C. Entomological Society, and also to the Province as

a whole.

PANSY SPOTS ON APPLES
(A Peculiar Form of Thrips Injury.)

By E. P. Venables

Dominion Entomological Branch, Vernon, B. C.

The attention of those engaged in the production of apples in the

North-Western United States, and also in British Columbia, is frequently

attracted to certain peculiar yellowish-white blotches upon the skin of the

fruit, each blotch bearing in its centre a distinc dark puncture. It is

not uncommon to find as many as fifteen or more of these blemishes upon
a single fruit. The term Pansy Spot has been applied to this trouble on
account of the similarity in appearance of many of the spots to the bloom
of a pansy.
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A considerable amount of culling may take place when these spots

are numerous, although it has not been demonstrated that any actual in-

jury is caused to the underlying tissues beneath the spots, which are con-

fined to the extremely thin outer skin of the fruit.

The cause of this trouble was in doubt up to the year 1921, various

insects being held responsible. Leaf-hoppers, aphids, and various plant

bugs had been under suspicion, but no definite evidence incriminating any

one class of insect had been forthcoming. In that year Mr. E. J. New-
comer, of the United States Bureau of Entomology, was successful in

showing that thrips were evidently the cause of Pansy Spot. Mr. New-
comer’s findings were set forth in an article in the October number of

“Better Fruit,” 1921, under the title “A Thrips Injury to Apples,” and

therein is contained the first correct diagnosis of the trouble, based upon
the finding of thrips eggs within the central punctures of spots upon
apples.

From observations made by the writer in 1920 and 1921, at the in-

stance of the late Mr. B. C. Treherne, at that time in immediate charge of

entomological work in British Columbia, it was inferred that the primary

injury causing the spotting of the fruit took place at some time prior to

the closing of the calyx, and possibly before the petals had fallen. This

supposition was supported by the facts that many young fruits showed

typical spotting at the time that the petals were falling, and that both

adult and larval thrips were present within the calyx at that time, their

presence indicating that eggs had been deposited within the flower parts,

and upon developing apples.

In 1922 and 1923, careful observations of both blossoms and fruit

resulted in the finding of undoubted thrips eggs, both in the pistils of the

blossom and in many of the spots upon the apples. The eggs appear as

minute, kidney-shaped objects of a translucent appearance. The presence

of eggs within the pistils is usually indicated by small, dark brown punc-

tures upon the surface of the style
;
the eggs are quite difficult to locate

when placed in this position. Eggs deposited in the skin of the apples lie

in small cavities, with the end of the eggs flush with the surface. As

development progresses, the eggs swell up, and the red eyes of the larvae

are clearly visible within.

After the eggs have hatched, there is a well-defined but minute slit

in the skin of the fruit, marking the position occupied by the egg
;
this

puncture gradually heals over, leaving a small, dark point, surrounded

by a yellowish-white spot.

In order to secure definite evidence as to the class of insect concerned

with this type of injury, a number of blooms, the styles of which showed

typical egg scars, were selected. The petals and stamens were cut off,

leaving the pistil and fruit intact, the stalk being thrust into a cork which
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was inserted in a vial. This arrangement held the frnit clear of the glass

and allowed of easy examination. Fruits isolated in this manner pro-

duced from 1 to 6 larvae each between May 23 and May 30.

In another series of experiments, young apples, showing typical spot-

ting, were isolated in the same manner. These had all the flower parts

removed, leaving the fruit itself as the only source from which larvae

could emerge. From these, larval thrips were secured between June 6

and 15. Unfortunately none of these larvae were bred through to adults.

In 1922 the first larvae were found within the calyx of crab apples

on May 20, the trees being then in full bloom. On May 22 larvae were

found commonly, and varied in numbers from one to as many as six or

eight individuals within a single calyx. The calyx cavity apparently

offers an ideal condition for feeding and concealment during the early

development of the insect. No eggs have been noted within the stamens,

although these organs show evidence of feeding by the thrips.

As soon as the petals fall, and the essential organs commence to dry,

the thrips abandon the calyx and migrate to the nearby flowering weeds

and leguminous plants. A few individuals may be found during the sum-

mer within the tender, unfolding leaves of the terminal growth of apple

trees. The insects swarm upon tumbling mustard, during early June, and

eggs occur within the blossom stalks of this plant. Alfalfa plants har-

bour numbers of thrips during the whole summer, and reproduction is

known to take place upon this plant.

Thrips occur, also, within the blooms of plums and prunes, although

no definite injury has been noted to this class of fruit.

The spotting of the fruit produced by thrips’ oviposition will persist

in certain varieties of apples until picking time, and it is usually at this

period that the attention of the grower is first called to the trouble. The

persistence of the spots upon the fruit varies with different varieties,

many of which, such as crabs and Wageners, which may harbour numbers

of thrips during the blooming period, and which will show numbers of

blemishes in the. early summer, practically outgrow the injury by the

autumn. On the other hand, some of the leading varieties, including Mc-

Intosh Fed and Northern Spy, are particularly susceptible.

Typical Pansy Spot also occurs upon grapes and tomatoes, the spots

being identical in appearance to those found upon apples. Extensive

collections of thrips taken from apple bloom have shown that Franklini-

ella occidentalis Prg. is by far the most prevalent species, and there can

be but little doubt that this insect is responsible for the injury commonly
termed Pansy Spot. The species also represent the bulk of our collec-

tions from plants growing throughout the orchards. Both Aeolothrips

fasciatus Ling, and Aelothrips conjunctus Prg. have been taken from
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apple bloom. An unidentified, species of Taeniothrips, possibly T. vulga-

tissimus, also occurs, but to a lesser degree. It is probable that these

species have no connection with the fruit injury. In fact, according to

the late Mr. R. C. Treherne, to whom I am indebted for the identification

of the species mentioned, they are doubtless predacious upon Franklin-

iella occidentalis Prg.

Frankliniella occidentalis is undoubtedly a species of considerable

economic importance. The insect has been shown by Mr. H. L. Seamans,

of the Dominion Entomological Branch, to cause heavy losses in those

areas of Alberta specializing in alfalfa seed production. In an article

he published in The Canadian Entomologist, May, 1923, he states that as

many as seven generations may be produced in a single season upon alf-

alfa.

The growing of alfalfa as an orchard cover crop in certain sections

of the dry belt of British Columbia may have some bearing upon the pre-

valence of Pansy Spot in those sections. The late Mr. Treherne, during

his residence in the Province, drew attention to the possibility of thrips

being active agents in the dissemination of fire blight during the blossom-

ing period. The preference shown by these insects in ovipositing and

feeding within the blooms has undoubtedly a direct bearing upon this

question. Control measures have not as yet been deemed necessary, but

where McIntosh, Northern Spy and perhaps Jonathans are grown, they

may be considered advisable. Standard thrip sprays applied during the

pink stage would undoubtedly help to reduce the injury.

LACE BUGS OF BRITISH COLUMBIA

By W. Downes

To the casual observer the members of the order Hemiptera, or bugs,

possess no especial attraction. They are associated in the mind with the

flat-bodied evil-smelling creatures that not infrequently infest ill-kept

hostelries and tenements, or with the large Pentatomids or stink bugs

whose nauseating odour left behind by them on raspberries and black-

berries is familiar to us at fruit picking time. And even some naturalists,

unless they be also entomologists, are unaware of the variety of strange
and beautiful forms possessed by this order of insects, the majority of

which, like those that are the subject of this paper, are far removed in

appearance from their cousins of malodorous notoriety.

The members of the family of Lace Bugs or Tingidae are among the

most unique and beautiful of our insect fauna. They are easily recog-

nized by their gauze-like, reticulated wings, the peculiar hood over the

head and the broad lateral expansion of the prothorax, suggestive of an
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exaggerated Elizabethan collar. They are small, feeble creatures, occur-

ing in large numbers on the under sides of the leaves of various tree^

and shrubs, and are frequently of considerable economic importance.

Lace bugs possess no ocelli; the beak and antennae are four-jointed; the

scutellum is absent or rudimentary, but is replaced by the angular hind

portion of the pronotum
;
the tarsi are two-jointed. Unlike other heter-

optera, they possess no objectionable smell and may be handled with im-

punity.

The eggs are usually laid on the under sides of leaves along the sides

of some prominent vein usually more or less inserted into the substance

of the leaf. They are covered with a dark sticky substance which en-

cases them completely, hardening soon after oviposition. It adheres so

firmly to the eggs that it is impossible to remove it without crushing

them. The eggs thus covered bear a much greater resemblance to certain

young homopterous galls or to some forms of fungi than they do to eggs

of any sort.

The young nymphs are usually brownish in colour and of most bi-

zarre appearance in keeping with the peculiarities of the other life stages.

All parts of their bodies are armed with clusters of spines, causing them

to resemble lobes of prickly cactus. They congregate together in large

numbers, and their feeding activities give rise to a mottling of the upper

surface of the leaves, which later may turn brown and drop off. They
usually hibernate in the adult stage among dead leaves and under bark.

Many of the species are confined to one food plant, others again are|

known to occur on several, but on the whole the range of trees, shrubs

and plants affected by lace bugs is a restricted one. Twelve species are

at present known to inhabit our territory. Nine of these belong to the

genus Corythuca, the other three genera having only one representative

each.

The peculiar structure of Lace Bugs involves the use of certain

special terms. The globular forward extension of the pronotum entirely

covering the head is called the hood. This may be large and rounded at

the posterior end, as in the genus Corythuca, but in some other genera

it is absent, or so small as to be scarcely ^appreciable. The expanded
lateral appendages of the pronotum are termed the paranota. The “angu-
late process” is the posterior extension of the pronotum; this bears three

longitudinal carinae, in some genera reduced to mere ridges. The hemie-

lytra in some genera are raised sharply near the anterior inner margin,

forming the “discal elevation.” The reticula, or spaces enclosed by the

nervures of the pronotum and hemielytra, are termed areoles.

Genus Acalypta Westwood

Small oval species, the hood very small, covering the base of the

head; the vertex with two short divergent spines
;
eyes coarsely granu-

lated; first segment of the antennae swollen; the second smaller; the
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third long and slender
;
the fourth fusiform. The pronotum with three

carinae
;
the margins of the pronotum and hemielytra narrow, the latter

with one complete series of areoles and in certain species a partial second.

Species dimorphic.

Acalypta modesta Parshley is the only species of this genus known
to be found in British Columbia. It was first described by Parshley

(Proc. B. C. Ent. Soc., 1921, p. 16) from three specimens collected by the

late R. C. Treherne at Royal Oak. These specimens, the only ones so far

collected, were found by him under moss on rocks on May 14th, 1917.

These specimens were all brachypterous. The exact location was at the

back of some houses overlooking the new cemetery at Royal Oak.

Genus Corythuca Stal

Hood large, entirely covering the head, usually constricted at the

middle, the posterior portion globose
;
paranota large, more or less reni-

form, extended forwards, armed on the outer margins with short spines

;

hemielytra gauze-like, strongly constricted at the base, with a tumid

elevation near the antero-inner margin
;
costal margins, nervures of hood

and hemielytra usually more or less furnished with spines.

Key to British Columbia species of Corythuca

1. Hood usually twice or more as high as median carina 2

Hood less than twice as high as median carina 7

2. Species large, 4 mm. long . 3

Species smaller .. 4

3. Lateral carinae terminating near base of hood
;
hood entirely brown,

not very abruptly constricted
;
costal margins of hemielytra convex

;

apical band on hemielytra enclosing several hyaline areoles

- distincta.

Lateral carinae not terminating near base of hood; hood abruptly
constricted; costal margins of hemielytra straight, parallel; apical

band wide, enclosing a few areoles with hyaline centres padi.

4. Hood less constricted
;
costal margins of hemielytra nearly straight

and parallel
;
apical band wide and almost entirely dark

;
length 3

mm -
- hewitti.

Species spotted light brown, the markings united at apex to form
two irregular bands..... 5

5. Species small, 2.3 mm. long
;
markings sometimes pale or obsolete

;

costal margins of hemielytra concave morilli.

(a) Species larger, 3 mm. or over, hemielytra long, the discal eleva-

tions not extending to middle marmorata.
(b) Hemielytra short, the discal elevations tumid, extending to

middle marmorata var. informis.
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6. Hemielytra with oblique smoky band near apex, sometimes faint or

obsolete
;
nervures yellowish

;
discal elevations small, sharp salicata.

Hemielytra with irregular apical band not so oblique, milk white

areoles and nervures contrasting with dark markings; discal eleva-

tions larger salicis.

7. Species immaculate or faintly marked
;
base of hood flattened

;
late-

ral carinae terminating near base of hood immaculata.

Corythuca distincta Osborn and Drake. This species was found in-

festing hollyhocks at Vernon. It is a strongly marked species. The

hood is almost entirely brown. There are two prominent brown spots on

the paranota, a brown patch at the base of the hemielytra and an apical

band interrupted with several hyaline areoles, causing it to appear as a

somewhat oblique marking to the unaided eye. There is usually a small

brown spot at the centre of the costal margin of the hemielytra. There

is a brown patch on the discal elevation, and the nervures of the paranota

and hemielytra are more or less embrowned. The anterior margins of

the paranota are furnished with six or seven recurving spines.

Corythuca salicis Osborn and Drake. Among our British Columbia
species this is readily recognized by the milk-white areoles of the para-
nota and elytra causing the dark brown markings to stand out very dis-

tinctly. This very pretty species was found abundant on Salix hookeria-

na at Mission. The hood is whitish with the nervures more or less em-
browned. Paranota white with a brown patch on the anterior portion

and usually a trace of a second spot on the posterior portion. Elytfla

whitish hyaline with brown patches at the base and apex on the costal

half. The discal elevations are more or less embrowned. Length 3.5

mm., width 2 mm. This species was described as new by Parshley under
the name canadensis (Univ. Mich. Occas. Pap. 71, p. 18.)

Corythuca hewitti Drake. Taken at Vernon on hazel (Corylus cali-

fornica). The species occurs also in Manitoba and was described by
Drake from specimens taken there (.Can. Ent. LI, p. 159). It was re^

described by Parshley as new under the name hesperia. (Loc. Cit.)

This description is quoted here in part. “Membranous portions
hyaline,.... disc of pronotum brown

;
dorsal veinlets of hood

brown; paranota immaculate or with a faint brownish spot before
middle* median carina with a brown spot; lateral carinae and apex of

angulate process white
;
hemielytra with broad and distinct apical and

basal brown bands, without included clear areoles
;
the extreme apical

row of areoles hyaline. Antennae, legs and plates forming rostral,
groove light yellow. Body piceous.”

Both Parshley ’s and Drake’s descriptions speak of the spot on the
paranota as “small” or “faint,” but in the long series of British Colum-
bia material before me it is usually large and distinct. Length 3.05 mm.,
width 1.08 mm.

Corythuca padi Drake. This is a common species, occurring both in
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the interior and at the coast. I have taken it at Vernon on hazel, Cratae-

gus, alder, birch and chokecherry, at Goldstream, near Victoria, on hazel

and alder, and at Agassiz on hazel and Japanese Walnut. In the arrange-

ment of the colour pattern it resembles the preceding species, but is easi-

ly distinguished from it by its larger size, the height and shape of the

hood, which is much darker, proportionately smaller and fewer spines,

and partially hyaline areoles enclosed by the apical band on the hemie-

lytra. There is one conspicuous spot on the paranota and often a second

smaller one. In general the species is heavily marked and easy to recog-

nize among our British Columbia forms. Length 4 mm., width 2.4 mm.

Corythuca salicata Gibson. This is our commonest species and occurs

nearly everywhere. The food plants include willow (Salix scouleriana

and S. lasiandra), cottonwood, alder and apple. The markings vary

greatly in distinctness and are liable to be much fainter in hibernated

than in fresh specimens. The general aspect is dirty white tinted brown-

ish in places. The principal marking is the apical band, which is small

and oblique, and in many specimens does not extend beyond the costal

area. The hood is not much higher than the median carina, and the

borders of the paranota and hemielytra have a very few small spines.

Length 3.4 mm., width 2 mm.

Corythuca marmorata Uhler. A few specimens are at hand from

Vernon. General aspect yellowish white, the paranota white with a

brown spot at the middle. Veinlets of hood embrowned; discal elevations

embrowned
;
a brown spot at the base of the hemielytra and another in

the middle of the costal area
;
the apical band pale brown, broad, enclos-

ing several hyaline areoles. The entire margins of the paranota are

bordered with short spines and also the basal half of costal margins of

the hemielytra. In the eastern states it is said to feed on various species

of the genus aster. Length 3.2 mm., width 1.8 mm.

Corythuca marmorata var. informis Parshley. This variety was de-

scribed from examples taken at Vernon. It is much smaller than the

typical form and the abbreviated hemielytra, and their peculiar exagge-

rated discal elevations will, in a general way, make it easy to recognize,

but there are intermediate forms which lead through to typical marmo-

rata. Besides the Vernon specimens, I have taken this variety at Pentic-

ton on cottonwood. Length 3 mm., width 1.9 mm.

Corythuca morilli, Osborn and Drake. This is the smallest species in

our list. So far it has only been taken at Penticton, where I found it

abundant on Artemisia dracunculoides in a very bare and unpromising-

looking gulch to the west of the town. The markings of this species in

their general arrangement resemble those of marmorata, but are less dis-

tinct, some individuals being almost immaculate. The pronotal hood is

noticeably high, its height being twice that of the median carina and

about two-thirds its own length. The hood is more or less embrowned,
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and there is a large spot in the middle of the paranota. A spot at the

base of hemielytra in the costal area and another midway between that

and the apical band. The latter is irregular and sometimes faint and en-

closes four or five large hyaline areoles. The discal elevations are also

more or less embrowned. Length 2.3 mm., width 1.2 mm.

Corythuca immaculata Osborn and Drake. This species is common
on Balsamorhiza sagittata Nutt, throughout the dry belt. Specimens are

at hand from Chilcotin, Vernon, Westbank and Summerland. Many indi-

viduals, particularly hibernated ones, are pure milky white without any

markings whatsoever, but fresh specimens taken in the middle of summer
exhibit pale brown markings of varying distinctness at the base and apex

of the hemielytra and on the discal elevations. Length 4.1 mm., width

2.5 mm.

Genus Leptobyrsa Stal.

Pronotal hood much smaller than in Corythuca, oval, not globose,

narrowing at the top to a central ridge
;
lateral carinae short and feebly

raised
;
the median carina long and as high as the crest of the hood

;

hemielytra twice as long as abdomen, strongly rounded from base to apex,

widest behind the middle
;
nervures with very fine long hairs.

Leptobyrsa rhododendri Horvath. This introduced species was dis-

covered in B. C. in 1924 infesting rhododendrons in a nursery near Vic-

toria. As it appears to have been established there for more than one

season, it has probably by this time been distributed to other points in

British Columbia. The species is native to the eastern United States,

from whence it was introduced to Europe. It has been recorded from

Great Britain, France, Holland, Switzerland and Japan. Its host plants

include Kalmia latifolia and Rhododendrons, to which it can do serious

damage when numerous. Infested leaves take on a mottled appearance

from the destruction of the chlorophyll and later may turn brown and

leathery and cease to grow.

The adults of this species do not hibernate, the winter being passed

in the egg stage. The eggs are laid on the under sides of the leaves and

are inserted within the epidermis of the midribs in late summer and

early fall. The nymphs emerge the following May and June, and the

adults appear towards the end of June and beginning of July.

This species will be readily recognized by its ample wings, which are

twice as long as the body and rather broad. They are transparent and

without markings, except a small clouded area near the base, and in some

individuals a faint mark across the middle. Antennae long. The para-

nota are proportionately smaller than in the preceding genus and the

hood is more oval, not constricted, narrowing to a central ridge. The

nervures of the hood, paranota and wings are closely set with long, fine

hairs. The antennae, legs and nervures are yellowish
;
the pronotum is

brown
;
the body black. Length 3.9 mm., width 2 mm.
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Genus Physatocheila Fieber

Physatocheila variegata Parshley. Specimens have been taken by
Mr. Whittaker at Chilliwack on alder, and by myself at Mission on Salix

lasiandra. It is also recorded from Vernon. In these insects the para-

nota are reflexed closely against the dorsal surface of the pronotum. In

shape they are elongate oval. The reticulations of the hemielytra and

pronotum are very close, but those of the costal area are larger and may
consist of two to three confused rows of areoles, forming a narrow bor-

der, nearly even in width for most of its length, depressed below the re-

mainder of the hemielytra. The upper surface is variegated with dull

white and shades of brown, with the pronotum antennae and legs reddish.

The species does not appear to be common in B. C.. and only a few speci-

mens have been taken. Length 3.5 mm., width 1.45 mm.

LACE BUGS OF BRITISH COLUMBIA

DESCRIPTION OF PLATE
Plate all figures x5

Fig. 1. Corythuca salicis Osborn and Drake

Fig. 2. Corytliuca salicata Gibson

Fig. 3. Corythuca padi Drake

Fig. 4. Corythuca hewitti Drake

Fig. 5. Corythuca distincta Osborn and Drake

Fig. 6. Corythuca marmorata Uhler

Fig. 7. Corythuca immaculata Osborn and Drake

Fig. 8. Leptobyrsa rhododendri Horvath

Fig. 9. Physatocheila variegata Parshley
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Corrections to article on New Records of Hemiptera from British

Columbia, B. C. Ent. Proceedings, 1924.

page 28—After line 12 insert Family Coreidae. After line 13 insert

Family Aradidae. After line 15 insert Family Lygaeidae.

Line 28, for var. pilosa Fieb. read vagabundus var. vagabundus (Lin-

naeus). According to McAtee and Malloch (Proc. U. S. Nat. Mus. Vol.

67, p. 18), both this and the next species in the list must be referred to

the genus Empieoris Wolff. P. hirtipes Banks, according to the same

authority, is Empieoris vagabundus var. pilosus (Fieber).

Line 34, Ploiariola californica Banks should be changed to Empico-

ris rubromaculatus (Blackburn).

Page 29—line 28, for distinguendas read distinguendus. For Barker-

velle read Barkerville.

WHY PLANT QUARANTINE

By W. H. Lyne

Plant quarantine originated from the desire to foster and protect the

production of certain plant food products and was gradually extended to

include any products of economic importance threatened by serious in-

sect pests or disease.

The foregoing synopsis is generally understood by those associated

with the subject, but it may be interesting to sum up a few of the details

that have been responsible for the advanced stages of the work.

Though quarantine dates back to the days of Adam and Eve, it is

only in comparatively recent years that it has developed to a world-wide

systematic procedure.

The new provinces or countries appear to have made the most rapid

progress in adopting plant quarantine rules and regulations. This may
be accounted for by the pioneers acting on their experience with condi-

tions in the older countries from which they came. It became their ambi-

tion to keep the new country as free as possible from the destructive

pests and diseases with which they were familiar.

The policy of the new countries seems to have stimulated some of the

older ones to increase their vigilance in the matter of plant protection as

noted by their new or amended regulations.

To-day practically every civilized country has some restriction or

other with a view to protecting itself against a particular plant pest. In

fact some of them appear to have become so keen on the subject as to

seriously embarras certain commercial interests. But in spite of that
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we have to admit the situation warranted action that would at least re-

duce the danger, even though it did not result in complete control. The

fault has usually been in the methods adopted.

The methods commonly in operation are systematic inspection, disin-

fection and total embargo. The latter and most drastic of the three

appears to have caused the greatest embarrassment. Unfortunately there

are certain pests so obscure in connection with their particular host plant

or product as to practically defy detection, and total embargo seems to

be the only way to prevent their becoming established in the country or

province trying to keep them out.

The question is sometimes asked, “Is not fumigation an effective

safeguard V’ and we have to reply that it is only effective with certain

pests. If it were the all-efficient remedy some people imagine, our prob-

lem to avoid embargoes would be easier to solve. In many cases the

fumigation formula could be made effective so far as the pest was con-

cerned, but it would be disastrous to the product also.

A great deal has been accomplished in B. C. by rigid inspection,

combined with fumigation, but it has not been absolutely successful. It

would be very risky in dealing with certain pests, such as Potato tuber

moth, Mediterranean fruit-fly, Potato canker, or Chestnut bark disease,

etc.

The Entomologist and Pathologist, both economic and systematic,
have done excellent work towards solving plant quarantine problems,
but there is still a great deal more to be accomplished. Further research
regarding minute details in connection with insect pests and diseases is

necessary if our plant quarantine work is to be successful in aiding our
producers to compete with commercial standards and retain the patron-
age of foreign markets.

The technical man who can devise means by which total embargoes
can be safely removed, and increase the efficiency of control methods, has
a bright future ahead of him.

Modern transportation is rapidly welding together the commercial
enterprise of the several countries of the world, and, as population in-
creases, the need for conservation of the earth’s products will increase.
Under those circumstances the work that plant quarantine is trying to
accomplish now will be much more necessary in years to come.

Nature will reward the human race just to the extent that the human
race assists her to do so. If, on the other hand, we leave everything for
Nature to do, she will allow us to rot and be eaten up by pest and disease
as the result of our negligence.

The young entomologist and pathologist just budding out should
realize he has a man’s work to tackle, and that his future efforts will
contribute very largely to the preservation of generations to come
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THE LECANIUM SCALE OUTBREAK IN VANCOUVER, B. C.

By R. Glendenning

Dominion Entomological Laboratory, Agassiz, B. C.

Summary of the Outbreak

In the late summer of 1923 the attention of the Dominion Entomolo-

gical Branch was directed by the Superintendent of Parks, for Vancou-

ver, Mr. W. S. Rawlings, to important injury to maple trees in Stanley

Park. The trees were very unsightly, the leaves being shrivelled and

were dropping prematurely. Examination showed this condition to be

due to a very severe attack of a scale insect.

Stanley Park is one of the finest natural parks in North America

;

its great charm lying in the luxurious growth of coniferous and decidu-

ous trees, of which maples constitute a large part.

It was seen that immediate steps would be necessary if the charm of

this mecca of tourists and residents alike, was to be saved.

In the spring of 1924 certain of the worst infested areas in the Park

were sprayed with a proprietory oil emulsion as an experiment, with

satisfactory results.

During the following summer the city authorities received numerous

complaints from several parts of the city regarding the state of the shade

trees along the boulevards. These complaints were caused by the copious

sticky exudation from the maturing females which dropped on pedestri-

ans and covered the sidewalks.

At the request of the city authorities the whole area was scouted in

the fall of 1924, and it was found that practically the whole of the boule-

vard trees in the west end of the city, lining some twenty-five miles of

roadways, were badly infested with the scale.

On the recommendation of the Dominion Entomological Branch, the

city purchased a powerful solid stream spray machine, and in the fall of

1924 and spring of 1925 some 3000 boulevard trees along the streets of

Vancouver, and about five miles of roadside trees in Stanley Park, were
treated with an oil emulsion spray.

The result of this work was most satisfactory, and although the pest

has not been exterminated, the situation was greatly relieved, and it will

not be necessary to spray so large an area in 1926.

Appearance and Life History Notes

This insect passes the winter in an immature stage on the twigs and
smaller branches of its host. In this wintering condition it is a small,

flat, oval-shaped object, 1.5 mm. long by .75 mm. broad, and pale brown



22 B. C. Entomological Society

LECANIUM CAPREA L.

B. Condition in March.

I. Adult females of previous season (dead).

II. Young male scales.

III. Young female scales.

(Original)
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in colour. The sexes at this time cannot be separated macroscopically.

These young scales gradually increase in size during March, and early in

April the male scales reach their full size and may be distinguished from

the females by their greyish appearance.

The females remain brown and swell with great rapidity during

April till they are the size of a pea. They are fully grown by the second

week in May and are then greenish brown in colour.

The males emerge from their pseudo-pupal stage at this time and fly

freely, mating with the sedentary females. These males are dark brown

fragile insects, 1.5 mm. long in body, with an alar expanse of 4 mm. They

are very much more numerous than the females, the proportion of the

sexes being about 3 to 1.

After mating has taken place, the males die and the females turn

chocolate brown, the eggs as they mature filling the whole of the body

cavity under the scale. During June the maturing females secrete a

copious sticky exudation and then die. This exudation ordinarily is the

sole means of dispersal by causing the dead egg-filled body of the female

to adhere to the feet of perching birds, which then carry them to other

trees.

The eggs hatch during late June, July and August, and the young

scales, pale brown in colour and measuring .3 by .5 mm., crawl freely to

the underside of the leaves of their host, feeding there until the leaves

begin to turn in September. They then migrate to the twigs, young

branches, and tender places on the trunks, such as new cambium growth

caused by an injury. They then ensconce themselves for the winter and,

except in the case of the males when they fly, they do not again change

their position during life.

Identity of the Species and Mode of Introduction

The species under discussion somewhat resembles Pulvinaria innu-

merabilis, for which it was at first mistaken, but it has not the cottony

exudation of that species.

Specimens sent to the Dominion Entomologist, Ottawa, for determi-

nation were submitted by him to the Imperial Bureau of Entomology,

and, through the kindness of the Director of the Bureau, were identified

as Lecanium capreae L. by Mr. F. Laing.

Mr. G. F. Ferris has some notes and drawings of this species in the

Canadian Entomologist for September, 1925, and which he states is now
considered synonymous with L. coryli L.

We have no positive information as to the date or mode of introduc-

tion into British Columbia, but in 1903 a large shipment of shade trees

arrived in Vancouver from England, and a scale, presumably the same,
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LECANIUM CAPREAE L.

C. Adult females on pear.

(Original)

D. Winged male. 8X.
(Original)
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was noticed on them a year or two later. By 1910 increased abundance

led to efforts being made to stamp it out, and although a large number

of trees were destroyed, the insect had by that time become firmly estab-

lished on the native maples in Stanley Park and elsewhere.

Host Plants and Economic Importance

This species has a remarkable number and variety of hosts. It occurs

most abundantly on horse-chestnut, broad-leaved maple (Acer macro-

phyllum) and vine maple (Acer circinatum).

It also freely infests common laurel (Cerasus laurocerasus), English

hawthorn (Crataegus oxyacantha, and vars.), and rose bushes.

Other hosts of lesser importance are alder, elm, birch and the several

species, of Pyrus, Prunus, Tilia, Ribes and Rubus, including the native

salmonberry and thimble-berry, Rubus spectabilis and R. parviflorus.

It has been noted only sparsely on poplars and willows. It does not seem

to attack conifers, rhododendrons, hollies, elders or acacias.

The chief injury caused in the present outbreak in Vancouver has

been to the horse-chestnuts and maples on the boulewards, and to the

vine maples in Stanley Park. These latter suffered severely in 1924,

numerous dead limbs being seen as the result of the immense number of

scales on the young branches.

In addition to the above there is the previously mentioned drip

which caused so many complaints and so much enquiry.

Control Measures

This species of Lecanium is one more example of an insect, intro-

duced into a new environment, unaccompanied by any parasites and

their consequent controlling influence, becoming a greater pest in its new
home than in its old one. In Europe, it is not a pest of major import-

ance
;
but in Vancouver, in the two years that it has been under observa-

tion, no natural control forces whatever have been noticed. Artificial

control measures therefore have had to be resorted to.

In the case of this insect, which infests such large trees as the broad-

leaved maple, growing to a height of 90 to 100 feet, the first difficulty in

control was adequate machinery to reach the tops of these trees, and a

25 h.p. solid stream spray pump, similar to those used for gipsy moth and
elm beetle control in the eastern States, was obtained.

Two proprietory oil emulsions were used at 8, 10 and 12y2 per cent,

strengths, and both were effective at these dilutions. A small area was
also sprayed with the emulsion at a 5% dilution, but only about a 40%
kill was obtained. Well over 90% control was effected by the stronger
emulsions.
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The spray was applied in December and during February and March,

up to the time that the buds were bursting. No difference was noticed

in effectiveness between these two times of application. The end of March

in an average year is practically the latest date when a dormant strength

oil spray can be safely used.

Certain oil emulsions were used on the evergreen laurels without any

injury resulting.

On the boulevard trees, an average of four to six gallons of spray

was used per tree. The chief difficulty experienced with the solid stream

nozzles, which were necessary to reach the taller trees, was in covering

completely without undue waste or harmful amounts of oil running down
the trunks.

Several acres of vine maples in Stanley Park which were sprayed

both in 1924 and 1925 with oil show no damage from its use, and in fact

have improved greatly in health since the scale was eliminated.

Experiments were conducted with a summer spray, using nicotine

sulphate and whale oil soap at standard strength.

This was quite effective in killing the newly hatched scales, and

should be applied during the first week in September. If applied earlier,

some of the young scales will be missed, as all the eggs have not hatched

before that date.

There is no doubt but that this pest is here to stay and will from time

to time cause trouble.

It has not spread very rapidly, but at present is found in West Van-
couver and North Vancouver, as well as in Vancouver itself, where Stan-

ley Park and the west end of the city are generally infested. There are

also isolated infestations in the suburbs at Kitsilano, Fairview and
Grandview. These districts are within a two-mile radius of the original

infestation.

Owing to the impossibility of private people possessing adequate
spray machinery to cope with this pest, it will always be a municipal con-

trol project.

THE POPLAR SAWFLY (Trichiocampus viminalis (Fallen))

By W. Downes

During the month of August the Lombardy poplars in all parts of

the city of Victoria, B. C., have in recent years been defoliated by num-
bers of small yellow and black caterpillars, which later on would descend
the tree trunks and swarm over nearby fences and buildings. At first

this insect was thought to be a new species, and was described as such by
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the late Dr. MacGillivray under the name of Platycampus victoria (1).

Lately this sawfly has been shown by H. L. Viereck, Dominion Entomo-

logical Branch, to be identical with Trichiocampus viminalis (Fallen)

(2)

,
a European species. It has previously been recorded under this

name as occurring in destructive numbers in the city of Toronto in 1915

(3)

. In the United States the insect was first recorded at Albany, New

York, by Lintner (4) and described by him under the name Aulacome-

rus lutescens. It has also been recorded from New Haven, Connecticut

(5). In British Columbia enquiry has failed to elicit any information as

to its occurrence prior to the year 1915, and the first published notice of

it occurs in the Provincial Museum Report for 1917, p. 9, where an un-

usually heavy infestation of this sawfly is mentioned. In British Colum-

bia the species is at present confined to the southern portion of Vancou-

ver Island and has been recorded as far as Duncan, forty miles north of

Victoria.

Host Plants

According to Rohwer (5), the recorded host plants in America are

Carolina poplar (Populus deltoides) and Populus monilifera. In Europe,

according to the same authority, it has been recorded from Populus mon-

ilifera, Populus pyramidalis, Populus alba, Populus dilatata and Salix

caprea. In British Columbia the principal food plant of the species is the

Lombardy poplar (Populus nigra italica), and it is occasionally taken on

Populus alba, Populus tremuloides, and the native cottonwood (Populus

trichocarpa), isolated trees of which have been badly stripped.

When the insect occurs in destructive numbers, the host trees may
be completely defoliated, and, besides the injury done to the trees, annoy-

ance is caused by the larvae when migrating in search of suitable places

in which to pupate. Normally they enter holes and crevices in the tree

trunks or beneath clods and loose bark, and there spin a brown waxy
cocoon; but when in large numbers, they make for the nearest building

or fence and sometimes enter houses. In 1920 a row of Lombardy pop-

lars at the rear of the Empress Hotel in Victoria, B. C., was completely

stripped by them, and later on thousands of larvae crossed the asphalt

paving and climbed the walls of the building. Here they were swept

down daily by the gardeners and gathered up by the shovelful. In 1918

a severe attack of the sawfly occurred, all poplar trees in the city being

stripped. Since then the attacks have been less general, the species hav-

ing been reduced to small numbers by a bacterial disease.

Life-history.

The winter is spent in the pre-pupal stage within the cocoon. The
pupal stage lasts about fourteen days. The adults begin to emerge dur-

ing the last week of May and continue to appear until the latter part of

July. I have records of emergence as follows: May 20th, 29th, 30th,
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June 6th, 10th, 26th, 27th, 28th, July 8th, 20th. I have found no evidence

that there are two generations in British Columbia, although, in New
York, two have been found by Lintner (4).

Oviposition: The first eggs were found on June 22, but there is evi-

dence that some are laid as early as the first week in June. The latest

date when females were seen ovipositing was July 23. On this date a

pair were seen in coitu. About this time the males congregate together,

and on warm days frequent shady places where they fly swiftly back-

wards and forwards. By August 1 the adults of both sexes had dis-

appeared. The eggs are inserted in the leaf petioles, from ten to four-

teen eggs being laid in each stem. The female takes up her position on

the upper side at the lower end of the petiole and makes a longitudinal

slit slightly to one side of the axis, inserting the egg at the same time.

The process of laying an egg takes several minutes, and, when so en-

gaged, the flies are very tame, and sometimes the leaf could be picked off

without disturbing them or causing them to cease ovipositing. When
disturbed, they drop from the leaf a short distance before taking to

flight. Usually the eggs are laid alternately on the right and left of the

petiole, but often stems were found with egg punctures on one side only.

Mature leaves were always chosen, the young leaves at the tip of the

shoots being avoided. The egg is pure white, frequently irregularly

shaped, surface smooth and glossy, cylindrical, slightly tapering to one

end and often slightly curved, giving it a bean-shaped appearance. As
incubation progresses, the eggs increase slightly in size and sometimes

become partly exposed and visible within the punctures. Occasionally

the eggs are not inserted very deeply in the petioles and then become
partly forced out of the slits by the pressure of the stem tissues. The
period of incubation was found to be from 20 to 23 days.

The larva. Young larvae were first found on July 5, but there is no
doubt whatever that many are hatched before this, as a full-fed larva

was found on the 23rd, and as the period of growth is from 35 to 40 days,

this one must have hatched about June 20. When newly hatched, the

young larva is translucent, yellowish-white in colour, except the jaws,

which are brown, and two black spots in the centre of the epicranial

lobes. The body is slightly hairy, the hairs arising from tubercles on the

back and sides. The head also has a few short hairs. Within a few
hours the head becomes jet black. The legs are transparent, the claws
are reddish brown, the skin is smooth and shiny and the internal organs
show through. On hatching, the young caterpillars crawl to the under
side of the leaf and there rest for a short time prior to feeding. They
congregate together on the leaf and commence feeding by eating away
the surface of the leaf near the tip. Gradually they extend this area un-
til the edge of the leaf is reached, when they begin to feed backwards
towards the petiole, keeping close together with their heads towards the
tip of the leaf. This habit of feeding in company is maintained through
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Fig. 1.

Fig. 2.

Poplar Sawfly larvae feeding.
Poplar Sawfly larvae at rest on leaf.

(Original)
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every instar, and although they frequently wander away to find fresh

leaves, they subsequently come together again, larvae of different ages

being often found together. During the first and second instars, only the

parenchyma is eaten away, but as they grow older the entire leaf sub-

stance is eaten, with the exception of the midrib.

After the first instar the colour of the larva deepens
;
and during the

second instar the first tint of yellow is seen on segments 2, 3 and 11, the

rest of the body being very pale green. Practically no change in colour

occurs in later instars until the larva is full-fed, except that the yellow

colour of the segments mentioned becomes more intense and the black

spots along the sides, which make their appearance in the second instar,

become larger and more distinct. But when the larva is full grown, a

curious change in colour occurs. The yellow colour gradually deepens

and spreads over the entire body, and instead of the larva appearing

somewhat translucent it becomes opaque, with the exception of a line

down the centre of the dorsum, marking the division between the fatty

tissue on each side of the body. This change of colour takes place to-

wards the close of the fifth instar and may comprise about four days.

When the colour has changed to a deep yellow, the larva ceases to feed

and then begins to wander away in search of a place in which to pupate,

spining its cocoon very shortly afterward. Individuals commenced to

turn yellow on Sept. 16, and on the 22nd two of these had commenced to

spin up. There are five instars, and the average length of each instar

was found to be seven days.

Method of study. It was found impossible to keep the larvae in con-

finement, partly owing to the fact that the poplar leaves could not be

kept in a fresh condition even in water, but also because the young lar-

vae cannot stand being moved to fresh food, especially in the earlier

stages, and have difficulty in starting a fresh feeding place. When a

colony has commenced feeding on a leaf they are accustomed to work
backwards towards the petiole until the leaf is consumed, and, when
young larvae are moved to fresh leaves, they appear confused and wan-
der about looking for the familiar nibbled edge to which they are accus-

tomed. Hunger forces them to nibble at the new leaves, and they attack

the surface here and there in an aimless, irregular sort of way and before

long apparently weaken and finally die, especially after they have been
disturbed two or three times. Consequently it was found necessary to

enclose colonies in cheesecloth bags on the trees, and the first lots of eggs

were bagged on July 23 and at intervals thereafter. From time to time

fresh colonies were enclosed since, owing to losses from disease, it was
found necessary to secure more to keep up the necessary number for ob-

servation. The bags were examined daily and the moults were readily

determined by the presence of cast skins in the bags. The appearance of

a larva immediately after a moult is also distinctive, as the head does not

harden for several hours, and, together with the rest of the body, is
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translucent, pale yellowish-white, and the normal colour does not return

until the larva recommences feeding'.

Altogether, sixteen colonies were under observation from time to

time. Of these, five were bagged in the egg stage, four from the com-

mencement of the first instar, and the rest during later stages.

Average length of instars. 1st instar 7.5 days, 2nd instar 7 days,

3rd instar 6.8 days, 4th instar 7.7 days, 5th instar 11.2 days.

Pupation. The larvae do not necessarily enter the ground to pupate,

but spaces and cracks under clods and stones may be utilized. They will

enter crevices in the trunks of trees or under loose bark, working their

way in as far as possible, or will crawl into the spaces between shingles

on the sides of buildings. In captivity they will spin a cocoon in the cor-

ner of a tin, but always prefer to spin between two surfaces when pos-

sible. I have never known them to spin a cocoon in the leaves. The co-

coon is brown, irregularly oval, thin, semi-transparent, about half an inch

in length and composed of silk matted together with a gummy secretion

which dries hard. The insect may remain in the pre-pupal condition for

two years, as I bred three adults in 1919 from larvae that pupated in

1917. The larva normally remains in a pre-pupal condition within the

cocoon all winter in a half-curled position and much diminished in size,

and the pupal stage, which is quite short, does not occur until late spring

or midsummer. Larvae collected in the fall and kept in outdoor cages

commenced to pupate on June 19, and the first adult appeared on July 3.

As the pupal stage approaches, the larva increases in size and swells.

Two white lines make their appearance along each side of the body. In

a week or ten days the skin splits on the dorsum and the pupa wriggles

free and the larval skin is sloughed off. The pupal stage lasts a fort-

night or longer, according to temperature, and the approach of the final

stage is indicated by the darkening of the eyes and head, which gradu-

ally become entirely black. At the end of about a week the pupal mem-
brane is cast off, and the perfect insect emerges after cutting a hole in

the end of the cocoon.

Diseases and Natural Enemies

During the course of the investigation, it was found that the young
larvae often died off very suddenly. This was particularly noticeable at

the first when most of the larvae were small, and it was soon observed
that they were being rapidly decimated by a bacterial disease. Many
colonies died almost immediately after hatching

;
others contracted the

disease at a later period, and up to the fourth instar there was much
mortality. The diseased larvae were sometimes found shrunken and dry,

adhering to the leaf surface by their prolegs with the thoracic segments
bent backwards, but usually they fell to the ground, and as the season
advanced great numbers of dead larvae could be seen beneath the trees.

The disease seemed to be highly localized, as if it were dependent on some
agent for its distribution. Its presence probably accounts for the fact of
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the complete disappearance of the sawfly larvae from certain blocks of

trees. It was noticed that in certain places in the city, where the trees

have been completely defoliated, that the year following they would

often be entirely free, and yet trees only two or three hundred yards

away would be absolutely stripped. In certain seasons the larvae are

well controlled by this disease, and in the year 1922 their numbers were

kept down to a minimum in all parts of the city, being scarcely observ-

able at all in some places where they were formerly abundant. Accord-

ing to Mr. G. F. White, of the United States Bureau of Entomology, who
examined infected larvae forwarded by the Dominion Entomologist, this

disease is allied to Coccobacillus acridiorum d’Herelle, and the symptoms

of its attack are ‘‘not unlike those of similar diseases affecting other

species. In these diseases a septicemia occurs which kills in a day or so.

While this group of disorders is receiving considerable study, much is

yet to be done in the solution of the problem, as it is quite complex.”

Very few other natural enemies of the larvae have been observed.

A single specimen of an ichneumon parasite was bred from a pupa, but

none since, and this case is apparently exceptional. Syrphid larvae have

been in several instances seen to attack them. Attempts to make cocci-

nellid larvae eat them were a failure. Birds apparently will not touch

the sawfly larvae owing to their acrid, unpleasant odour, which is quite

perceptible at a distance of over one foot from colonies on the leaves.

When offered to domestic poultry, the larvae were rejected. Not know-
ing what they were, the fowls seized them readily when first thrown on

the ground, but dropped them at once with evident disgust, and could

not be induced to pick them up a second time.

Control.

It was found that the larvae were readily controlled by spraying

with arsenate of lead powder at the strength of one pound to 40 gallons

of water. After three days it was found that all young larvae had been
killed and most of the older larvae, a few of the latter only remaining on
the leaves, and they were sickly and disappeared within the next few
days. Stripping generally commences on the trees within twenty or

twenty-five feet of the ground, and that leads me to infer that the flies

do not rise very high to oviposit. It is quite noticeable in any season

that the outbreak usually commences among the lower limbs, and the

larvae gradually spread upwards as the food supply diminishes below. It

would appear, therefore, that if taken in time, it would be only necessary

to spray the lower parts of the trees to obtain satisfactory control.

(1) Can. Ent. LII. p. 61, 1920.

(2) Can. Ent. LVII. p. 43, 1925.

(3) Cosens, Rept. Ent. Soc. Ont. 1915, p. 15.

Caesar, Ibid. p. 33.

(4) Lintner, 4th Rep. Ins. N.Y. 1888, p. 44.

(5) Rohwer, Proc. U.S.N.M. LX, p. 8., 1922.
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THE CONTROL OF THE OYSTERSHELL SCALE
WITH OIL SPRAYS

By M. H. Ruhmann

For many years a dormant application of Lime Sulphur (1-9) has

been recommended for the control of the Oystershell Scale
;
in the East-

ern Provinces this appears to give satisfactory results. It has been rea-

lized for some years that under the semi-arid conditions of the interior of

British Columbia the dormant application of Lime Sulphur is ineffective

in the control of this scale. Repeated tests have been made with Lime

Sulphur 1-7, 1-8, and 1-9, also with the addition of 1 lb. of lye to each

80 gallons of the last two strengths, and in no instance were satisfactory

results obtained.

Since 1915 a summer spray of Lime Sulphur 1-30, or Nicotine Sul-

phate 1-1200, or a combination of the two, has been recommended in the

interior, the latter giving the most satisfactory results in the hands of the

growers
;
these sprays must be applied as the eggs are hatching and

necessitates close observation of the grower to ascertain the correct time

of application, the hatching period varying considerably from year to

year; according to our records this may occur at any time from May 28

to June 21. The results show that although many growers are successful

in controlling the Oystershell scale, the majority fail to interpret the

correct time of application, and obtain unsatisfactory results. In the

month of March, 1921, Mr. E. P. Venables suggested to the writer the use

of an oil spray for the control of the Oystershell Scale during the dor-

mant season. Owing to the possibility of injury to fruit trees by oil

sprays, Mr. Venables offered to place some of his own trees at our dis-

posal for the experiment.

A fuel oil emulsion was decided upon and an emulsion was prepared,

consisting of the proportions of 10 gallons of Fuel oil, 10 lbs. of Whale
oil soap and 100 gallons of water

;
this spray was applied to a tree which

was heavily infested with the scale
;
owing to unavoidable circumstances,

this spray was not applied until after the buds were breaking, and
severe injury was anticipated.

The fuel oil spray was applied with a small hand-pump, with which
little pressure was obtainable

;
samples of the scales were examined from

time to time, and it was found that all eggs were covered with a film of

oil within a week after application of the oil spray
;
it was also noted that

no injury had resulted to the buds from the late application of the spray.

The destruction of the eggs progressed slowly, but by the first of

June it was found that all eggs had been destroyed, and the tree, which
had been severely stunted by the heavy infestation of the scale, was put-
ting on a vigorous growth. The results of this experiment were so suc-

cessful that it was decided to arrange for a commercial test in the spring
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of 1922. Arrangements were made with the Horticultural Branch, and

Mr. H. H. Evans, Assistant District Horticulturist at Yernon, undertook

to make the applications on a commercial scale. It was at the same time

decided to test a new commercial miscible oil (“Dormoil”), manufac-

tured by the Hood River Spray Co., which had been giving good results

in the control of the Leaf roller in Oregon.

Permission was obtained from the owners of two city orchards to

use their trees for these experiments. Both orchards were composed of

trees 20 years old or over, and had, in each case, not borne any market-

able fruit for a number of years owing to the severity of the scale infest-

ation. These orchards were divided into three plots for the experiment.

Plot 1 receiving an application of 10 per cent. Dormoil, and Plot 2 receiv-

ing an application of 10 per cent. Fuel Oil, plus whale oil soap in the pro-

portion of 10 lbs. to each 100 gallons of spray. Plot 3 was used as a

check.

Result

:

Plot 1, Dormoil 10%. Six days after application all eggs examined

were found to have been destroyed by the spray
;
the eggs were com-

pletely broken down by the action of the oil
;
at no period during later

examinations were normal eggs found. The Dormoil caused a slight

check in the development of the buds, but no injury was apparent
;
exa-

minations were continued until July 12, and it was evident that, where

perfect contact had been obtained with the spray, 100 per cent, control

had been obtained.

Plot 2 received an application of 10 per cent, fuel oil, plus 10 lbs. of

Whale Oil soap to each 100 gallons of spray. Six days after application

all eggs examined were distinctly covered with a film of oil, normal aera-

tion being thereby prevented. Frequent examinations until the hatching

period (June 5, 1922) showed a gradual increase in the number of eggs

killed, the killed eggs turning brown and did not collapse, as in the case

of the Dormoil spray. Bud development was normal with this spray.

At hatching time, 87 per cent, of the eggs had been killed. A final exa-

mination on July 12 revealed the following facts : Under 50 scales exa-

mined, 316 dead larvae were found
;
all eggs remaining had shrivelled up

or turned brown. A terminal twig 16 inches long was found to have 863

scales attached (adult). The number of larvae which had escaped from

these and were attached to the twig was 27. From the above facts this

material might be considered a good commercial spray.

Plot 3. Check. On June 21, examination was made of branches

from trees on the check plot
;
these were found to be heavily coated with

young scales. Fifty adult scales were examined and the following obser-

vations made : One apparently normal egg was still present
;
94 live lar-

vae and 38 dead larvae were still under the old scales examined. It is

quite evident from these observations that there is a slight mortality
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under normal conditions
;
of the 94 live larvae still under the old scales,

a considerable number would undoubtedly have succeeded in making

their escape.

Both these sprays have given excellent control, and over the period

of the experiments no injury was apparent to the trees
;
whether uni-

formity of standard can be maintained in these oils, whether regular

applications can be made without injury to trees, or whether variations

in climatic conditions at the time of their application will have any bear-

ing on possible injury to trees can only be ascertained by continued

experiments over a number of years.

NOTES ON SOME BRITISH COLUMBIA GRYLLOBLATTARIA
DERMAPTERA AND ORTHOPETRA

FOR THE YEAR 1925.

By E. R. Buckell.

During 1925 a few interesting captures have been made in Orthop-

tera and closely allied orders.

Order GRYLLOBLATTARIA

Grylloblatta campodeiformis E. M. Walker. 1914.

Walker, E. M. Can. Ent. vol. 46 p. 93 (1914).

This interesting species was found to be fairly common under damp
logs and rocks at an elevation of 7,300 feet in the Selkirk Mountains
near Invermere.

It is at home in cold, damp locations, and quickly dies when exposed
to heat. Specimens taken from under logs at Banff, Alta., and at Inver-
mere, and placed on the palm of the hand in direct sunlight, immediately
showed signs of distress and died within 25 seconds.

Locality records. Invermere, 1925 (E. R. Buckell).

Order DERMAPTERA
Anisolabis maritima (Gene) 1832.

Gene. Ann. Sci. di Regno Lombardo. Veneto, Padova, vol 2. p. 215 (1832).

A small colony of these earwigs was found on May 24th, 1925, at
Snake Island, Departure Bay, near Nanaimo, by Prof. G. J. Spencer'.
This is the first time that this European species has been recorded from
the Pacific coast of North America. It has become firmly established at
a number of localities on the Atlantic coast of the United States.
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Locality records. Snake Is., Departure Bay. 1925 (Prof. G. J. Spen-

cer).

Order ORTHOPTERA

Family Acrididae

Subfamily Acridinae

Bradynotes caurus Scudder. 1898.

Scudder, Samuel H., Proc. U. S. Nat. Mus. xx., pp. 81, 83. (1898).

This species was wrongly recorded as Bradynotes pinguis (Scudder)

in the Proceedings of the B. C. Entomological Society, No. 21, p. 9, 1924.

Locality records. Rockcreek, 1922
;

Anarchist Mt., 1923 (E. R.

Buckell).

Family Tettigoniidae

Subfamily Rhaphidophorinae

Pristoceuthopliilus cercalis Caudell. 1916.

Caudell, A. N. Proc. U. S. Nat. Mus., vol. 49, p. 673 (1916).

An adult male of this species was taken on September 25th, 1925, in

an old trapper’s cabin near the headwaters of the Eagle River, about

twenty miles north of Malakwa.

This is the first record of this species from Canada.

Locality records. Malakwa, 1925 (E. R. Buckell).

ADDITIONS TO THE LIST OF APHIDIDAE
OF BRITISH COLUMBIA

R. Glendenning

In Number 21 of the Proceedings of the Entomological Society of

British Columbia, a preliminary list of aphids found in British Columbia

was published.

The following additions are the result of further study of material

collected during the years 1921 to 1923, and the later collections of 1924

and 1925

:

In the former list the authorities for the species were bracketed in-

discriminately through a typographical error.
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I wish to express thanks to Dr. E. M. Patch and Mr. W. A. Ross for

assistance with certain difficult species.

Amphophora rubicola (Oest.) Taken on Rubus parviflorus, the native

thimbleberry, Vancouver.

Aphis neilliae Oest. On Physocarpus (Neillia) opulifolius, ninebark,

Harrison Lake. Summer host not known.

Aphis salicicola Thomas. From Salix scouleriana, Harrison Lake.

Aphis varians Patch. Fall migrants of this species were taken on the

wild Ribes divaricatum at Agassiz, 1925.

Cavariella pastinacae (L). Collected from its primary hosts, various wil-

lows, and from its secondary hosts, various umbellifers.

Dilachnus curvipes Patch. One late individual caught on the wing near

Agassiz, Sept., 1925. Probably from Abies grandis.

Liosomaphis berberidis (Kalt). Found on Berberis vulgaris on the Ex-

perimental Farm, Agassiz.

Macrosiphum californioum (Clark). On Salix lasiandra in spring, Agas-

siz. (M. laevigatae Essig.)

Macrosiphum crataegi (Monell). On English hawthorn. Stanley Park,

Vancouver, in the spring.

Macrosiphum coryli Davis. On native hazel, Corylus californica, Agas-

siz.

Macrosiphum kaltenbachii Schout. On Ribes lacustre, Harrison Lake.

Myzocallis alnifoliae (Fitch). Very abundant on alder all over the Lower
Fraser Valley in 1924. Not seen before or since. Leaves copiously

blackened by the fungus Cladosporium sp
:
growing on the aphid

honeydew.

Myzocallis coryli (Goeze). On European hazel, Agassiz, 1924.

Myzocallis ulmifolii (Monell). On American elm, Agassiz.

Pemphigus populimonilis Riley. Making a line of wart-like galls on the

upper side of the leaves of Populus trichocarpa. Common every year.

Rhopalosiphum hippophaes Koch. This species was found on Polygonum
persicaria, knotweed, where it curls the leaves into a tube and lives

in company with a) psyllid. Its occurrence at Agassiz is rather re-

markable, as of its only recorded primary hosts, Eleagnus and Hip-

pophaes, Eleagnus alone is native to British Columbia, but does not

occur within many miles, being a dry-belt plant.
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There are no plants of Hippophaes in the neighbourhood as far as I

know. It must either migrate many miles every spring and fall or

else have adopted itself to another primary host.

Tuberolachnus viminalis (Boyer). On Salix sitchensis, Harrison Lake.

A large species very distinct from the prominent dorsal median tu-

bercle.
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LIST OF MEMBERS, 1925.

L. E. Marmont, Maillardville, B. C Lepidoptera

W. B. Anderson, 1225 Roslyn Road, Victoria, B. C Lepidoptera

W. R. Buckell, Salmon Arm, B. C Lepidoptera

E. Hearle, Court House, Vernon, B. C - Mosquitos

M. H. Ruhman, Court House, Vernon, B. C Lepidoptera

E. R. Buckell, Court House, Vernon, B C Orthoptera

E. P. Venables, Court House, Vernon, B. C Lepidoptera

E. H. Blackmore, P. 0., Victoria, B. C Lepidoptera

W. H. Lyne, Court House, Vancouver, B. C Imported Insects

R. Glendenning, Agassiz, B. C Aphids

J. W. Gibson, Dept, of Education, Victoria, B. C.

O. Whittaker, Chilliwack, B. C Hemiptera

W. E. Ward, C. P. R. Freight Office, Vancouver.

T. A. Moillet, Vavenby, B. C.

W. H. Robertson, Dept, of Agriculture, Victoria, B. C.

C. Garret, Cranbrook, B. C Diptera and Hymenoptera

F. C. Whitehouse, Nelson, B. C Odonata

A. W. Hanham, Duncan, B. C Lepidoptera and Coleoptera

R. Hopping, Court House, Vernon, B. C Coleoptera

G. 0. Day, Duncan, B. C Lepidoptera

F. Kermode, Prov. Museum, Victoria

J. Davidson, University of B. C., Vancouver.

J. W. Winson, Huntingdon, B. C.

K. F. Auden, c/o University of B. C., Vancouver Coleoptera

IV. Downes, Dept, of Agriculture, Victoria, B. C Hemiptera
R. S. Sherman, 3642 Dundas St., Vancouver, B. C Diptera
P. N. Vroom, University of B. C., Vancouver.

A. P. MacDougall (Miss) University of B. C., Vancouver, B. C Aphids
C. Bannister, 1154 Robson St., Vancouver, B. C.

G. E. W. Clarke, Court House, Vancouver, B. C.

J. Stanley, 3380 Victoria St., New Westminster.

G. J. Spencer, University of B. C., Vancouver.
P. W. McLeod. 853 Hamilton St., Vancouver.

S. Hincke. 534 Cambie St., Vancouver
G. A. Hardy, Provincial Museum, Victoria. Coleoptera
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INTRODUCTION

In a region so little explored entomologically as British Columbia, with its varied
topography, range of latitude and varied climate, no list of insects can be regarded as
other than a preliminary one, and this is especially the case with such an order as the
Hemiptera, the members of which, more often than not, are secretive and obscure in
their habits and unlikely to attract the attention of collectors of the more popular
orders. While the Lepidoptera, Coleoptera, Diptera and Odonata have received the
greater share of attention in the past, the Hemiptera of this Province have been little

collected until within recent years. Certain more or less extensive lists of captures
have previously been published, principally by Dr. H. M. Parshley and the writer, and
the present list is an effort to bring together from all available sources such records as
have been published from time to time. The present list contains the Heteroptera and
Homoptera up to and including the Psyllidae. No attempt has been made by anyone,
so far as I am aware, to list the Parasitica of this Province, and the Aleurodidae and
Coccidae still await the attention of a specialist.

The basis of this list is the collection made by the author; the Canadian National
Collection at Ottawa; the collections of the British Columbia Department of Agriculture
at Vernon and at Victoria; a collection of Hemiptera made by the late G. W. Taylor,
now in the possession of Mr. A. W. Hanham; and the collection of Mr. Oscar Whittaker
at Chilliwack. Many records have also been obtained from Mr. Van Duzee’s list of

1917, the Entomological Record published in the Reports of the Ontario Entomological
Society, and also from current Entomological Journals. Where the record is taken from
literature, the reference is given after the record.

For the sake of convenient reference, the arrangement of families in Van Duzee’s
list of 1917 has been followed, with occasional changes in nomenclature that have been
shown to be necessary by recent workers in certain groups. The sequence of sub-
famalies is the same, except in the Miridae, where the arrangement suggested by Dr.

Knight has been followed.

The determination of material was made by the following: Mr. W. T. Davis, Dr.

Carl J. Drake, Dr. D. M. De Long, Dr. H. B. Hungerford, Dr. W. D. Funkhouser, Mr. W.
L. McAtee, Dr. H. H. Knight, Dr. H. M. Parshley, Mr. E. P. Van Duzee, and the author.

The following are the names of the collectors whose initials accompany the records:
E. M. Anderson, K. F. Auden, A. B. Baird, E. H. Blackmore, E. R. Buckell, A. H. Bush,
H. Blurton, J. C. Bradley, J. W. Cockle, R. H. Chrystal, ,N. L. Cutler, R. P. Currie, A. A.
Dennys, W. Downes, C. J. Drake, C. B. D. Garrett, R. Glendenning, A. W. Hanham, G. A.
Hardy, Mrs. W. W. Hippisley, R. Hopping, H. G. Hubbard, H. Lang, L. E. Marmont,
A. W. A. Fhair, M. H. Ruhmann, E. A. Rend ell, R. Sherman, G. Spencer, G. W. Taylor,
R. C. Treherne, E. P. Venables, O. Whittaker, R. C. Woodward.

Collecting grounds and faunal areas.

The present list records 302 species of Heteroptera and 180 species of Homoptera, a
considerable increase over the numbers recorded in the Entomological Society’s Pro-

ceedings for 1924, where the then recorded species were given as 252 and 152 respect-

ively. Very little collecting has hitherto been carried on in outlying districts, but usu-

ally in places within easy reach of centres where entomologists are stationed. Conse-
quently there is a paucity of records from some of the more interesting and remote
regions, and the majority come from points in the Transition and Canadian zones in the
southern portion of the Province.

The greater part of British Columbia is occupied by the Canadian zone, extending
from the international boundary to a point just north of the Skeena river, where the
Hudsonian zone commences. The Transition zone invades the southern portion of the
Province at three points, a strip of the southern coastline extending from and including
the lower Fraser Valley to a point nearly opposite the northern extremity of Vancouver
Island. The east coast of Vancouver Island, for about half its length, is also in this

zone. Two other strips occupy the Okanagan and the Arrow Lake regions, and in small
areas on the lower levels towards Ashcroft and Lillooet. The Upper Sonoran zone en-

ters British Columbia at the southern end of the Okanagan Valley and follows the valley
northwards for about twenty-five miles. Very little collecting has been done in this

region. Although the number of species received from Northern British Columbia has
been small, yet some of the most interesting records have been received from there, in-

cluding species not hitherto taken in British Columbia. Further collecting in this

Northern region will furnish important data regarding the distribution of Hemiptera in

Canada.

Many new records are occurring every year, and at the present time there are a
number of species that cannot be included in this list for lack of satisfactory determina-
tion, but supplementary lists may be published from time to time.
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Suborder HETEROPTERA
Family SCUTELLERIDAE
Subfamily TETYRINAE

Homaemus aenifrons (Say). Saanich, Aug. 3rd, 1918 (W.D.) ; Armstrong, Sept. 30th,

1918 (W.D.) ;
Vernon, Sept. 24th, 1919 (W.D.); Chilcotin, July 27th, 1920 (E.R.B.)

;

Summerland, Aug. 20th, 1924 (W.D.).

Homaemus bijugis (Uhl). Royal Oak, Oct. 9th, 1917 (W.D.)
;
Vernon, June 24th, 1921

(W.D.) ;
Fairview, Aug. 21st, 1919 (E.R.B.)

; det. Parshley.

Subfamily ODONTOTARSINAE
Eurygaster alternatus (Say). Victoria, April 19th, 1918 (W.D.)

;
Saanich, Sept. 10th,

1918 (W.D.) ;
Duncan, June 27th, 1920 (W.D.); Enderby, August 22nd, 1920 (W.D.).

Eurygaster shoshone Kirk. ( carinatus van D.) Vernon, June 6th, (Venables); (Rep. Ent.

Soc. Ont., 1908, p. 112).

Phlmodera torpida Walk. Chilcotin, July 15th, 1920 (E.R.B.); Vernon, May 14th, 1922
(E.R.B.); Grand Forks, July 30th, 1923 (R.H.).

Vanduzeeina ball i
(Van D.). Chilcotin, June 18th, 1920 (E.R.B.); Kamloops, May 23rd,

1924 (K.F.A.).

Vanduzeeina borealis Van D. Emerald Lake, B. C., Aug. 15th, 1915 (Wheeler); Gol-

den, B. C. (Froc. Cal. Acad. Sci. XIV., No. 17, 1925, p. 392).

Family CYDNIDAE
Subfamily THYREOCORLNAE

Galgupha atra Am. and Serv. Enderby, Aug. 22nd, 1920 (W.D.) ; taken with nymphs
on mullein.

Corimelaena anthracina Uhl. Vane. Id. (Van. D. list, 1917); Huntingdon, Ap. 26th
(K.F.A.)

;
Merritt, June (det. Stoner, Can. Ent., Feb., 1926, p. 29).

Corimelaena montana (Van D.). Enderby, Aug. 22nd, 1920 (W.D.)
;
taken by beating

mullein; Merritt, June (K.F.A. ).

Corimelaena extensa Uhl. Chilliwack, June 8th, 1899 (G.W.T.).

Corimelaena pulicaria (Germ.). Vernon April 17th, 1915 (M.H.R.); Enderby Aug. 22nd,
1920 (W.D.) ;

Agassiz, Aug. 25th, 1921 (W.D.)
;
Penticton, Aug. 16th, 1920 (W.D.);

Chilliwack (O.W.).

Subfamily CYDNINAE
Pangaeus bilineatus (Say). Vernon, April 11th, 1924 (E.R.B.); Kaslo, June (J.W.C.).

Sehirus cinctus (P. deB.). Vernon (M.H.R.) (Parshley, Univ. Mich. occ. pap. 71, p. 7).

Family PENTATOMIDAE
Subfamily PENTATOMINAE

Brochymena quadripustulata (Fabr.). Walhachin, June, 1917 (EI.R.B.)
;

Penticton,
Aug. 27th, 1924 (W.D.).

Brochymena affinis Van D. Vernon, October 5th, 1918 (W.D.) ; Kelowna, Jan. 17th, 1923
(W.D.); hibernating under bark. Common in interior districts.

Peribalus abbreviatus (Uhl.) Saanich, June 6th, 1918 (W.D.
; Vernon, April 12th, 1915;

Duncan (W.D.) ;
Anarchist Mt, May 25th, 1924.

Peribalus limbolarius Stal. Saanich, Aug. 3rd, 1918 (W.D.)
; Royal Oak, Sept. 6th,

1918 (W.D.)
;

Penticton, Aug. 28th, 1920 (W.D.); Summerland, July 18th, 1923
(W.D.).

Peribalus tristis Van D. Vane. Id. (Can. Nat. Coll. Macoun; Van D. list, 1917, p. 33.)

Trichopepla californica Van D. Mt. Garibaldi, at 6,500 ft., Sept. 10th, 1923 (K.F.A.).
On fruiting heads of Anemone occidentalis.

Trichopepla aurora Van D. Vernon, June 20th, 1919 (E.P.V.)
;
Victoria, May 12th, 1922

(E.H.B.); Merritt, June (K.F.A.).

Chlorochroa uhleri Stal. Saanich, Sept. 28th, 1917 (W.D.); Victoria, Sept. 30th, 1920
(W.D.)

; Vernon, May 24th, 1918 (W.D.); Terrace (W.W.H.). Common species;
nymphs frequently troublesome on raspberry and loganberry fruit.

Chlorochroa ligata (Say). Vernon, 1908 (M.H.R.) (Parshley, Univ. Mich. occ. pap. 71,

p. 8); Vane. Id. (Van D. list, 1917).

Chlorochroa say Stal. Vernon, August 28th, 1917 (M.H.R.); (Parshley, Univ. Mich. occ.
pap. 71, p. 8).
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Carpocoris remotus Horv. Vernon, Sept. 28th, 1918 (W.D.) ; Gordon Head, March
23rd, 1920 (W.D.) ;

Enderby, Aug. 22nd, 1920 (W.D.) ; Lillooet, Aug. 3rd, 1916;

Thormanby Id. (O.W.). Numerous at Enderby on mullein. Found hibernating at

Gordon Head among strawberry plants.

Euschistus euschistoides (Voll.). Agassiz, July 15th, 1921 (R.G.); Mission, Aug. 21st,

1919 (W.D.) ;
Victoria, Sept. 10th, 1919 (W.D.) ;

Lillooet.

Euschistus conspersus Uhl. Saanich, October 8th, 1917 (W.D.); Vernon, September 24th,

1919 (W.D.)
;
Victoria, Sept. 14th, 1918 (W.D.)

Euschistus variolarius (P. de B.). Penticton, Sept. 21st, 1919 (W.D.)
;
Vernon, Sept.

24th, 1919 (W.D.); Enderby, Aug. 22nd, 1920 (W.D.). No records for coast district.

Coenus delius (Say.). Oliver, May 3rd, 1924 (E.R.B.) Br. Col. (Van D. list, 1917).

Aelia americana Dali. Francois Lake, July 5th, 1924 (E.R.B.)

Neottiglossa undata (Say.). Saanich, Aug. 3rd, 1918 (W.D.)
; Enderby, Aug. 22nd, 1920

(W.D.) ;
Duncan, Aug. 4th, 1920 (W.D.) ;

.New Westminster, Aug. 14th, 1924 (W.D.)

Neottiglossa trilineata (Kby.). Br. Col. (Van D. list, 1917).

Neottiglossa sulcifrons Stal. Terrace (Hippisley, det. Torre-Bueno).

Neottiglossa cavifrons Stal. Victoria, August 5th (K.F.A.) (det. Stoner, Can. Ent.
LVIII., p. 29).

Cosmopepla bimaculata (Thom.). Saanich, Sept. 18th, 1917 (W.D.)
; Royal Oak, Aug.

11th, 1919 (W.D.) ;
Vernon, Sept. 24th, 1919 (W.D.)

;
Penticton, Sept. 21st, 1919

(W.D.). A very common species on the mainland.

Cosmopepla conspicillaris (Dali.). Saanich, June 6th, 1918 (W.D.)
;

April 20th, 1918
(W.D.) ;

Gordon Head, June 16th, 1924 (W.D.). Abundant on flowers of 'Stachys

palustris; many found mating on flowering heads and leaves of this plant.

Eysarcoris intergressus Uhl. Royal Oak, June 15th, 1917 (W.D.)
;
Mission, May 20th,

1924 (W.D.) ;
Penticton, Aug. 16th, 1920 (W.D.)

; Enderby, Aug. 22nd, 1920 (W.D.).
Usually swept from Thimbleberry (Eubus parviflorus) .

Prionosoma podopioides Uhl. Kelowna, May 28th, 1921 (M.H.R.)
; found in onion fields

around the plants. Vane. Id. (Van D. list, 1917).

Thyanta custator (Fabr.). Saanich, Oct. 8th, 1917 (W.D.); Victoria, July 1st, 1918
(W.D.) ;

Summerland, July 18th, 1923 (W.D.)
;
common species, generally distri-

buted.

Thyanta rugulosa (Say.). Vancouver, (J. Fletcher); two specimens thus labelled in

the Canadian National Collection.

Thyanta punctiventris (Van D ). Kamloops, May 23rd (K.F.A.)
;

(det. Stoner, Can.
Ent. LVIII., p. 29).

Banasa dimidiata (Say). Saanich, Aug. 5th, 1918 (W.D.); Victoria, Sept. 17th, 1924
(W.D.)

;
Terrace, June-Sept. (W.W.H.) ;

common species.

Banasa sordida (Uhl). Savary Island, Sept. 4th, 1917 (R.S.)
; New Westminster, Sept.

7th, 1926 (W.D.). Rare

Subfamily ACANTHOSOMINAE
Meadorus lateralis (Say). Saanich, Sept. 14th, 1918 (W.D.)

;
Victoria, Aug. 28th, 1923

(W.D.)
;
Agassiz, July 25th, 1921 (W.D.) ;

Vernon, April 28th, 1915 (M.H.R.).

Elasmostethus cruciatus (Say). Mt. Cheam, Aug. 7th, 1903; Saanich, May 11th, 1918
(W.D.)

;
Victoria, Sept. 17th, 1924 (W.D.) ;

Terrace, June-Sept. (W.W.H.) . Com-
mon on alder.

Subfamily ASOPINAE
Perillus bioculatus var. clanda (Say). Vernon, Sept. 24th, 1921 (W.D.); June 14th, 1919

(H.L.); Okanagan Landing, Aug. 26th, 1916 (E.M.A.). Not reported from the coast.

Perillus exaptus (Say). Cowichan, Aug. 24th, 1918 (W.D.)
;

Victoria, Aug. 25th, 1923
(K.F.A.); Saanich, July 24th, 1924 (W.D.)

;
Terrace (W.W.H.) Var. D, Vernon,

July 25th, 1924 (E.A.R.). Uncommon.
Apateticus bracteatus (Fitch). Vane. Id. (Van D. list, 1917); Goldstream, Sept. 16th

(K.F.A.) (Stoner, Can. Ent. LVIII., p. 30).

Apateticus crocatus (Uhl). Victoria, Sept. 10th, 1918 (W.D.); Saanich, Aug. 3rd, 1918
(W.D.)

;
Royal Oak, Oct. 10th, 1918 (W.D.); Thormanby Island (O.W.). Abundant

in 1918 when tent caterpillars were numerous, often being found in the webs.

Podisus maculiventris (Say). Saanich, May 8th, 1918 (W.D.) ; Victoria, Aug. 28tli,

1923 (W.D.)
;
Sicamous, May 25th, 1918 (W.D.)

;
Vancouver, Sept. 12th, 1921 (W.D.).

Podisus serieventris Uhl. Vane. Id., (Van D. list, 1917); Canadian National Collection.

Podisus modestus (Dali.) Vernon, May 14th, 1920 (M.H.R.)
;
Saanich, June 10th, 1917

(W.D.); Victoria, Sept. 24th, 1923 (W.D.); Terrace, (W.W.H.). Common species.
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Podisus placidus (Uhl). Chilliwack, July 25th, 1925 (O.W.) ;
Saanich, Sept. 16th, 1918

(W.D.); Keremeos, April 17th, 1924 (K.F.A.); Goldstream, June 12th, 1923 (W.D.).
Uncommon.

Zicrona caerulea (Linn.). Agassiz, May 25th, 1920 (R.G.) ;
Duncan, July, 1918

(A.W.H.). Said to be frequently taken at Agassiz in certain years, but not com-
mon (R.G.). On alder (A.W.H.)

Family COREIDAE
Subfamily MEROOORINAE

Leptoglossus occidentalis Heid. Duncan, August 28th, 1917 (W.D.) ; Vancouver, Sept.

20th, 1905 (W.D.); Victoria, September 15th, 1924 (W.D.); Kelowna, Jan. 19th, 1923

(W.D.) ;
hibernating under pine bark; Mara, Oct. 19th, 1922 (H.B.), at 6,000 ft.;

adults and nymphs common on Douglas fir.

Family ALYDIDAE

Megalotomus quinquespinosus (Say). Cowichan, Aug. 24th, 1918 (W.D.)
;

Enderby,
Aug. 22nd, 1920 (W.D.) ;

Savary Id., Aug. 9th, 1915 (R.S.) ; Duncan, Aug. 4th, 1920
(W.D.)

.

Alydus pluto Uhl. Victoria, September 1st, 1917 (W.D.); Armstrong, Sept. 30th, 1918
(W.D.); Penticton, Sept. 1st, 1919 (E.R.B.); Vernon, July 29th, 1920 (M.H.R.);
Prince Rupert, June 3rd, 1924 (E.R.B.)

Alydus eurinus (Say). Vernon, Sept. 24th, 1919 (W.D.).

Alydus conspersus var. infuscatus Fracker. B. C. (Can. Nat. Coll.).

Alydus scutellatus Van D. Mt. McLean, at 6,500 ft., August 20th, 1920 (R.G.) ;
Mt.

Cheam, at 5,000 ft. (O.W.); Merritt, July 21st, 1923 (R.H.)
; Crows Nest Pass,

(Can. Nat. Coll.). Under stones and horse droppings.

Tollius curtulus (Stal). Victoria, July 20th, 1924 (W.D.) ; Enderby, Aug. 22nd, 1920
(W.D.) ;

Savary Id., July 2nd, 1915 (R.S.) ;
Goldstream, July 22nd, 1923 (K.F.A.).

Tollius setosus (Van D.). Enderby, July 22nd, 1920 (W.D.)
; Victoria, July 5th, 1923

(W.D.) ;
Goldstream, June 20th, 1924 (W.D.) ;

uncommon; found on dry, nearly
bare hillsides.

Subfamily PSEUDOPHLOEINAE
Ceraleptus pacificus Barber. Saanich, June 3rd, 1921 (W.D.); Victoria, May 20th,

1921 (W.D.) ;
Chilliwack, July 19th, 1925 (O.W.). Taken occasionally in sweeping;

also at roots of grass and under stones.

Coriomeris humilis (Uhl). Victoria, June 27th, 1923 (W.D.)
; Goldstream, June 28th,

1922 (W.D.) ;
Vernon, May 5th, 1915 (M.H.R.); taken in sweeping.

Family CORIZIDAE

Harmostes reflexulus (Say). Vernon, June 12th, 1919 (E.P.V.)
; Mt. McLean, June 21st,

1917; Victoria, July 2nd, 1921 (W.D.)
;

Penticton, Sept. 22nd, 1921 (W.D.)
; com-

mon species.

Harmostes croceus Gibs. Royal Oak, June 18th, 1917 (W.D.)
; Goldstream, June, 1918

(A.W.H.) . A rare species.

Corizus viridicatus Uhl. Summerland, June 18th, 1923 (W.D.)
; August 28th, 1924

(W.D.); swept from bunch grass.

Corizus crassicornis Linn. Vernon, July 29th, 1920 (R.C.T.); Enderby, August 22nd,
1920 (W.D.)

;
Saanich, Sept. 4th, 1917 (W.D.)

; common species.

Corizus bohemani Sign. Vernon, August 28th, 1917 (M.H.R.). (Parshley, Univ. Mich.
Occas. pap. 71, p. 12).

Corizus indentatus Hambl. Saanich, August 18th, 1917 (W.D.) ; Victoria, August 13th,
1918 (W.D.)

;
Vernon, Oct. 3rd, 1921 (W.D.); common species.

Leptocoris trivittatus (Say). Summerland, Sept. 28th, 1918 (W.D.)
;

April 19th, 1919
(E.R.B.)

;
Keremeos, August 20th, 1918 (R.C.T.).

Family ARADIDAE
Subfamily ARADINAE

Aradus fuscomaculatus Stal. Sooke, June 30th, 1923 (W.D.)
; Shawnigan, June 26th,

1923 (W.D.) ;
Departure Bay, June 6th, 1908 (G.W.T.).

Aradus behrensi Bergr. Victoria, May 8th, 1918 (W.D.).

Aradus depictus Van D. North Bend, June 6th (H.G.H.)
; Victoria; (Parshley, Essay

on N.A. spp. Aradus; Trans. Am. Ent! Soc. XLVII., p. 47).
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Aradus proboscideus Walk. Sooke, Aug. 7th, 1923 (W.D.)
;

Saanich, June 19th, 1924

(W.D.); Mt. McLean, (5,000 ft.) Aug. 24th, 1920 (A.W.H.)
;

Mt. Waleach, (5,000

ft.) June 23rd, 1923 (K.F.A.) ;
Terrace, (W.W.H.). Common under Douglas fir

bark. (Van D. list, 1917, as hub~bardi Heid.).

Aradus persimilis Van D. Terrace (W.W.H.) June and Sept. (Parshley, Essay on
Am. spp. Aradus. Trans. Am. Ent. Soc. XLVIL, p. 56).

Aradus medioximus Parsh. Vane. Id., May 2:1st, 1919 (G.W.T.) ; (Parshley, Essay on
Am. spp. Aradus, p. 58).

Aradus vadosus Van D. Nicola Lake dist., May 29th, 1923 (E.R.B.)
; Vane. Id., Sept.

6th, 1899 (G.W.T.) ;
(Parshley, Essay on Am. spp. Aradus, p. 58).

Aradus debilis Uhl. Victoria, Aug. 6th, 1918 (W.D.); Merritt, July 20th, 1923 (R.H.)

on Pinus contorta

;

Midday Valley, June, 1923 (K.F.A.). At Victoria the nymphs
are found around the fungus Polyporus volvatus growing on dead Douglas fir.

Aradus parvicornis Parsh. Midday Valley, Aug. 19th, 1921 (R.H.); on Pinus ponderosa.

Aradus blaisdelli Van D. Kelowna, Jan. 19th, 1923 (W.D.)
;
Midday Valley, June, 1924

(K.F.A.)
;
Vernon, May 31st, 1917 (M.H.R.).

Aradus compressus Held. Vancouver, May 26th, 1902 (A.H.B.)
;

Saanich, May 30th,

1922 (W.D.) ;
Sooke, Aug. 19th, 1922 (K.F.A.).

Aradus tuberculifer Kirby. June 26th, 1904 (Taylor collection).

Aradus parshleyi Van D. Vernon, April 28th, 1915 (M.H.R.); (Parshley, essay on Am.
spp. Aradus, p. 78).

Aradus funestus Btergr. Vernon, October 7th, 1918 (W.D.)
;
Enderby, June 1st, 1924

(W.D.); Sugar Lake, Aug. 31st, 1924 (W.D.); Chilliwack, (O.W.).

Aradus lugubris Fall. Penticton, August 16th, 1920 (W.D.)
;
Agassiz, October 5th, 1921

(W.D); Victoria, June 13th, 1924 (W.D.).

Aradus abbas Bergr. Gordon Head, June 4th, 1920 (W.D.)
; Vancouver; Revelstoke,

July, 4th, 1905 (J.C.B.).

Aradus falleni Stal. Revelstoke, July 1st, 1905 (J.C.B.); Vancouver; Victoria; Parshley,
Essay on Am. spp. Aradus, p. 92).

Aradus cinnamomeus subsp. antermalis Parsh. Kelowna, May 20th, 1917 (R.C.T.)

;

Vernon, May 12th, 1915 (M.H.R.) (Parshley, Essay on Am. spp. Aradus, p. 97).

Aradus insoletus Van D. Vernon, April 12th, 1915 (M.H.R.)
;

(Parshley, Univ. Mich.
Occ. pap. 71, p. 13).

Aradus heidmanni Bergr. Victoria, August 5th, 1923 (W.D.)
;
Enderby, April 20th, 1921

(W.D.)

.

Subfamily MEZIRINAE

Mezira moesta Stal. Duncan, July, 1917 (A.W.H.)
;
Goldstream, May 17th, 1903 (Taylor).

Aneurus septentrional is Walk. Duncan, (Taylor collection).

Aneurus inconstans Uhl. Sugar Lake, Aug. 21st, 1924 (W.D.)
;

Terrace (W.W.H.)

;

(Torre-Bueno, Can. Ent. LVII., p. 280).

Family NEIDIDAE

Subfamily NEIDINAE

Neides muticus Say. Vernon, June 20th, 1919 (E.P.V.)
;
Victoria, May 6th, 1921 (W.D.)

;

Royal Oak, September 6th, 1918 (W.D.); Terrace (W.W.H.); common species.

Subfamily METACANTHINAE
Jalysus spinosus Stal. Shawnigan, June 11th, 1922 (W.D.)

;
Duncan, June 27th, 1920

(W.D.).

Family LYGAEI DAE
Subfamily LYGAEINAE

Lygaeus kalmii subsp. kalmii Parsh. Vernon, September 25th, 1919; Victoria, Aug. 11th,

1919 (W.D.) ;
Sept. 7th, 1920 (W.D.)

;
Penticton, Sept. 22nd, 192:1 (W.D.); Agassiz,

Sept. 6th, 1925 (R.G.) ;
common in interior districts but scarce in the coast dis-

tricts.

Lygaeus bicrucis Say. Victoria, August 16th, 1917 (W.D.); September 6th, 1920 (W.D.) ;

fairly common; nymphs found at roots of rank grass and weeds during September;
adults often taken on flowers and also in hibernation.

Ortholomus scolopax (Say), (longiceps Stal.) Kingmere, July 19th, 1919 (R.H.C.)
;
Ver-

non, July, 1912.

Nysius californicus Stal. Duncan, July 29th, 1922 (W.D.)
;

Victoria, June 25th, 1921
(W.D.).
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Nysius thymi (Wolff). Vernon, Sept. 25th, 1919 (W.D.)
;

Merritt, Aug., 1924 (K.F.A.).

Nysius ericae (Schill). Victoria, July 23rd, 1918 (W.D.) ; Chilcotin, July 20th, 1920
(E.R.B.); Vernon; common everywhere; in interior districts frequently reported
injurious to garden crops.

Subfamily CYMINAE
Ischnorrhynchus franciscanus (Stal). Saanich district, May 10th, 1918 (W.D.);

Vernon, March 6th, 1915 (M.H.R.); Victoria; Terrace (W.W.H.)
; common species;

nymphs sometimes numerous on raspberries; eggs are deposited on the unripe
fruit.

Cymus luridus Stal. Saanich, July 24th, 1924 (W.D.)
;
Vernon, September 27th, 1919

(W.D.); Chilcotin, Sept. 1st, 1920 (E.R.B.) ;
Shawnigan, July 21st, 1918 (W.D.);

commonly swept in moist places.

Subfamily BLISSINAE

Blissus occiduus Barb. Shawnigan, June 22nd, 1919 (W.D.)
; Saanich, Aug. 28th, 1918

(W.D.)
;
Victoria, April 11th, 1921 (W.D.)

;
Sept. 12th, 1924; (as leucopterus'—Parsh-

ley, Univ. Mich. occ. pap. 71, p. 16).

Subfamily GEOCORINAE
Geocoris bullatus (Say). Saanich, Sept. 1st, 1917 (W.D.)

;
Chilcotin, April 24th, 1920

(E.R.B.) ;
Enderby, Aug. 23rd, 1920 (W.D.) ;

Penticton, Sept. 21st, 1919 (W.D.)

;

common species. At Vernon it has been found to destroy the eggs of the cabbage
root maggot (Phorbia brassicae).

Geocoris bullatus var. discopterus Stal. Royal Oak, July 5th, 1920 (W.D.) ; Gordon
Head, July 20th, 1918 (W.D.); Vernon, Aug. 13th, 1918 (M.H.R.). This is the
commonest variety in the coast districts. Numerous at Gordon Head around straw-
berry plants.

Geocoris decoratus var. solutus Montd. Terrace (W.W.H.) (Torre-Bueno; Can. Ent.
LVII., p. 280).

Geocoris uliginosus (Say). Merrit, Aug. 11th, 1923 (R.H.)
;
Victoria.

Geocoris atricolor (Montd.). Victoria, July 22nd, 1918 (W.D.)
; Oct. 11th, 1921 (W.D.)

;

at roots of grass in meadows and under stones and planks.

Subfamily PACHYGRONTHINAE
Phlegyas annulicrus Stal. Summerland, August, 28th, 1924 (W.D.); taken by sweeping

bunch grass.

Subfamily OXYCARENINAE
Crophius disconotus (Say). Vernon, Sept. 25th, 1919 (W.D.)

;
Enderby, Aug. 22nd, 1920

(W.D.)

Crophius bohemani (Stal). Saanich, April 19th, 1919 (W.D.)
; Cowichan, Aug. 24th,

1918 (W.D.) ; Royal Oak, Sept. 13th, 1919 (W.D.).

Subfamily RHYPAROCHROMINAE
Sphaerobius insignis (Uhl). Chilcotin, June 15th, 1920 (R.C.T.)

“Sphaerobius quadristriata Barb. Penticton, Aug. 25th, 1924 (W.D.).

Ligyrocoris sylvestris Linn. ( contractus Say.). Vernon, Aug. 24th, 1918 (W.D.);
Penticton, July 15th, 1923 (W.D.)

;
Saanich, Aug. 18th, 1917 (W.D.).

Ligyrocoris diffusus (Uhl). Penticton, Sept. 22nd, 1919 (W.D.); Duncan, Aug. 4th,
1921 (W.D.)

;
Chilliwack (O.W.).

Pseudocnemodus canadensis (Prov.). Vernon, Aug. 18th, 1915 (M.H.R.). (Parshley,
Univ. Mich. Occ. pap. 71, p. 16).

Malezonotus sodalicius (Uhl). Saanich, April 30th, 1918 (W.D.)
; Agassiz, May 5th,

1920 (R.G.); Gordon Head, July 20th, 1920 (W.D.); common at Gordon Head around
strawberry plants.

Malezonotus angustatus (Van D.). Saanich, June 3rd, 1921 (W.D.)
; Gordon Head,

July 21st, 1920 (W.D.); Goldstream, July 7th, 1926 (W.D.). In dry pastures under
dried cattle droppings.

Peritrechus fraternus Uhl. Saanich, April 6th, 1918 (W.D.); Victoria, June 25th, 1923
(K.F.A.)

;
Chilcotin, April 30th, 1920 (E.R.B.).

Peritrechus tristis Van D. Saanich, April 6th, 1918 (W.D.)
; Enderby, August 30th,

1920 (W.D.)
;
Victoria, Oct. 23rd, 1921 (W.D.)

; common under stones and logs.

Stignocoris rusticus (Fall). Vernon, Sept. 24th, 1919 (W.D.); Enderby, Aug. 22nd,
1920 (W.D.)

; Kelowna, Aug. 8th, 1926 (W.D.). Common.
Acompus rufipes Wolff. B. C. (Barber, Jl. N. Y. Ent. Soc. XXVI., p. 54).
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Trapezonotus arenarius (Linn). Goldstream, Aug. 12th, 1923 (K.F.A.)
;
Enderby, Aug.

30th, 1920 (W.D.).

Sphragisticus nebulosus (Fall). Penticton, Sept. 22nd, 1919 (W.D.)
;

Victoria, May
16th, 1916 (R.C.T.); Duncan, June 6th, 1919 (A.W.H.)

; Terrace (W.W.H.).

Emblethis vicarius Horv. Saanich, May 20th, 1918 (W.D.) ;
Victoria, March 12th, 1924

(W.D.); Vernon, Sept. 30th, 1921 (W.D.)
;
A common species.

Eremocoris ferus (Say). Saanich, April 20th, 1918 (W.D.)
;
Enderby, April 20th, 1921

(W.D.) ;
Chilliwack, (O.W.).

Eremocoris obscurus Van D. Chilcotin, April 24th, 1920 (E.R.B.)
;
Saanich, Sept. 12th,

1919 (W.D.) ;
Lillooet, July 2nd, 1920 (A.B.B.)

; Penticton, June, 1919 (R.C.T.).

Gastrodes pacificus (Prov.). Duncan (A.W.H.)
;

Goldstream, July 7th, 1926 (W.D.)

;

Kaleden, April 14th, 1919 (E.R.B.) . Collected in numbers at Goldstream from
cones of Douglas fir.

Scolopostethus thomsoni Reut. Saanich, Sept. 11th, 1918 (W.D).; Victoria, Sept. 7th,

1920 (W.D.) ;
Enderby, Aug. 22nd, 1920 (W.D.).

Scolopostethus atlanticus Horv. Saanich, May 3rd, 1918 (W.D.)
;
Enderby, October 14th,

1920 (W.D.)
;
Agassiz, July 25th, 1921 (W.D.).

Scolopostethus pacificus Barb. Kelowna, Jan. 19th, 1923 (W.D.)
;

hibernating under
bark at base of pine trees.

Family TINGITIDAE

Piesma cinerea Say. Texas Creek, Lillooet, B. C., June 15th, 1926 (J. McDunnough).
Acalypta modesta Parsh. Royal Oak, May 14th, 1917 (R.C.T.). Among moss on rocks.

Corythucha distincta O. & D. Vernon, Sept. 25th, 1919 (W.D.)
;
on hollyhock; Dun-

can, July 4th, 1926 (G.A.H.)
;
on Lathyrus nuttalli.

Corythucha mollicula O. & D. ( =salicis O. & D.). Mission, Aug. 21st, 1919 (W.D.),
on Salix hookeriana; Vernon, Sept. 28th, 1919 (W.D.), on Salix sp. (= canadensis
Parsh. Univ. Mich. occ. pap. 71).

Corythucha hewitti Drake. ' Vernon, May, 14th, 1920 (M.H.R.)
; on hazel. (= liesperia

Parsh. Op. cit., p. 23).

Corythucha padi Drake. Vernon, May 14th, 1920 (M.R.H.), on chokeeherry; Gold-
stream, June 2nd, 1918 (W.D.), on hazel; Duncan, July 28th, 1919 (W.D.), on
alder; Agassiz, Oct. 5th, 1921 (W.D.), on walnut. Common species.

Corythuca salicata Gibs. Saanich, May 8th, 1918 (W.D.), on alder; Penticton, Sept. 21st,

1919 (W.D.), on cottonwood; Mission, August 22nd, 1919 (W.D.), on apple; August
21st, 1919 (W.D.), on Salix lasiandra. Common species.

Corythuca marmorata Uhl. Vernon, June 11th, 1914 (M.H.R.)
; Midday Valley, July,

1924 (K.F.A. ).

Corythucha marmorata var. informis Parsh. Vernon, Sept. 25th, 1918 (W.D.)
;

Pentic-
ton, Aug. 24th, 1920 (W.D.), on cottonwood.

Corythuca immaculata O. & D. Chilcotin, May 14th, 1920 (E.R.B.), on Balsamorrliiza
sagittata

;

Summerland, July 18th, 1922 (W.D.).

Leptobyrsa rhododendri Horv. Victoria, July 1st, 1924 (W.D.), on rhododendron.

Physatocheila plexa (Say). (= variegata Parsh.). Vernon, April 20th, 1915 (M.H.R.);
Mission, Sept. 10th, 1924 (W.D.)

; on Salix lasiandra

;

May 13th, 1926 (W.D.), on
cottonwood; Chilliwack (O.W.), on alder; (as ornata Van D., Downes Proc. B. C.

Ent. Soc., 1924, p. 28).

Family PHYMATIDAE
Phymata erosa subsp. fasciata (Gray). Lillooet, Sept. 2nd, 1918 (R.C.T.)

;
Summer-

land, Aug. 28th, 1924 (W.D.) ; Penticton.

Family REDUVIIDAE
Subfamily PLOIARIINAE

Empicoris vagabundus var. vagabundus Linn. (= canadensis Parsh.). (McAtee,
Proc. U.S. Nat. Mus. 67, p. 18). Victoria, Aug. 18th, 1919 (W.D.)

; Vancouver,
Aug. 14th, 1924 (W.D.). Found on tree trunks on boulevards in shaded situations
in Vancouver; also in Stanley Park. In Victoria on the shady side of board fences,
usually under the rail, among cobwebs.

Empicoris vagabundus var. pilosus Fieb. (= liirtipes Banks. McAtee, Op. cit.).

Victoria, Aug. 16th, 1919 (W.D.)
;

Sept. 8th, 1918 (W.D.)
;
Vancouver, Aug. 20th,

1924 (W.D.); with the preceding species, but more abundant.

Empicoris rubromaculatus Blackb. (= californica Banks). Victoria, May 24th,

1921 (W.D.)
;
abundant in an old henhouse among the cobwebs; Keatings, May

30th, 1922 (W.D.), in flight; Chilliwack (O.W.).
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Subfamily STENOPIDINAE

Pygolampis sericea Stal. Vancouver, May 3rd, 1903.

Subfamily APTOMERINAE

Apiomerus crassipes (Fabr). Vane. Id. (Van D. list, 1917).

Subfamily HARPACTORINAE
Zelus socius Uhl. Vernon, June 20tli, 1919 (E.P.V.).

Zelus audax Banks Goldstream, July 4th, 1926 (C.J.D.), on spruce.

Rhynocoris ventralis (Say). Penticton, June, 1919 (R.C.T.)
;
Enderby, June 1st, 1924

(W.D.) ;
Merritt, July, 1924 (K.F.A.) ;

Duncan, May 27th, 1920 (W.D.)
;

Victoria,

May, 20th, 1925 (W.D.).

Pselliopus spinicollis (Champ). Lillooet, July 7th, 1919 (A.W.H.).

Fitchia spinosula Stal. Oliver, Aug. 26th, 1922; with nymphs (E.R.B.).

Sinea diadema (Fabr). Vernon, July 29th, 1920 (M.H.R.)
;
Enderby, Aug. 22nd, 1920

(W.D.) ;
Merritt, Aug., 1924 (K.F.A.)

.

Family M ESOVELI IDAE

Mesovelia mulsanti White. Saanich (Elk Lake), Sept. 1924 (W.D.). Abundant on sur-

face of water vegetation; winged forms rare.

Family NAB I DAE
Subfamily PROSTEMMINAE

Pagasa fusca (Stein). Saanich, Nov. 13th, 1917 (W.D.)
;

Victoria, June 12th, 1924
(WD.); Vernon, Oct. 3rd, 1921 (W.D.)

;
Enderby, Aug. 23rd, 1920 (W.D.) ; Gold-

stream, July 7th, 1926 (W.D ). In dry places, under boards and logs or dried
manure.

Nabis subcoleoptratus Kirby. Enderby, Aug. 22nd, 1920 (W.D.).

Nabis ferus (Linn). Saanich, Sept. 11th, 1918 (W.D.)
;

Penticton, Aug. 16th, 1920
Terrace (W.W.H.).

Nabis ferus var. punctatus Costa. Saanich, June 30th, 1917 (W.D.) ; Vernon, March
6th, 1919 (M.H.R.) .

(Parshley, Univ. Mich. occ. pap. 71, p. 28).

Nabis alternatus Parsh. Penticton, Aug. 16th, 1920 (W.D.) ; Royal Oak, Sept. 6th, 1918
(W.D.)

;
Duncan, Aug. 4th, 1921 (W.D.).

Nabis roseipennis Reut. Penticton, Aug. 16th, 1920 (W.D.); Sicamous, June 25th,
1923 (W.D.)

;
New Westminster, Sept. 9th, 1924 (W.D.); Vernon, Sept. 25th, 1918

(W.D.)

.

Nabis rufusculus Reut. Saanich, Oct. 8th, 1917 (W.D.) ; Vernon, Sept. 25th, 1918
(W.D.)

; Oliver, Aug. 26th, 1924 (W.D.)
;
Duncan, Sept. 17th, 1919 (W.D.).

Nabis inscriptus (Kirby). Br. Col. (Van D. list, 1917).

Family CIM1CIDAE

Cimex lectularius Linn. Chilcotin, July 7th, 1920 (E.R.B.)
;

Vernon, Ap. 5th, 1918
(E.R.B.).

Cimex pilosellus (Horv). Br. Col. (Van D. list, 1917).

Oeciacus vicarius Horv. B. C. (Canadian National Collection).

Family ANTHOCORIDAE
Lyctocoris campestris (Fab). Victoria, May 24th, 1921 (W.D.)

;
in a neglected hen-

house under slats and manure, apparently preying on the numerous red mites.
Duncan, June 6th, 1919 (A.W.H.).

Lyctocoris elongatus Reut. Midday Valley, July 23rd, 1921 (R.H.); on Pinus ponderosa.

Lyctocoris stalii (Reut). Vane. Id. (Van D. list, 1917).

Anthocoris antevolens White. Victoria, Sept. 8th, 1922 (W.D.)
; Summerland, Aug.

28th, 1924 (W.D.)
; Agassiz, Oct. 5th, 1921 (W.D.)

; Penticton, Aug. 23rd, 1920
(WT

.D.).

Anthocoris bakeri Popp. Thormanby Id., Aug. 8th, 1925 (O.W.).
Anthocoris melanocerus Reut. Vernon, Sept. 26th, 1919 (W.D.)

; Penticton, Aug. 23rd,
1920 (W.D.)

; Mt. Waleach, July 28th, 1923, at 5,000 ft. (K.F.A.).

Tetraphleps latipennis Van D. Victoria, July 23rd, 1923 (K.F.A.).

T riphleps insidiosa var. tristicolor White. Saanich, June 18th, 1918 (W.D.) ; Penticton,
July 23rd, 1920 (W.D.); common species.
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Family MIRIDAE
Miris dolabratus (Linn). Victoria, June 28th, 1921 (W.D.)

;
Chilliwack, June 14th,

1925 (O.W.) ;
Lillooet (A.W.A.P.).

Stenodema trispinosum Reut. Victoria, Aug. 13th, 1918 (W.D.)
;

Saanich, June 18th,

1918 (W.D.); Vernon, May 24th, 1918 (W.D.).

Stenodema vicinum (Prov). Saanich, Aug. 18th, 1917 (W.D.)
;
Victoria, May 4th, 1921

(W.D.)

Stenodema virens (Linn). Chilcotin, May 16th, 1921 (E.R.B.)
; Sept. 1st, 1920 (E.R.B.);

Nicola Lake, May 21st, 1922 (E.R.B.)
; det. Knight.

Megaloceroea debilis Uhl. Saanich, June 19th, 1924 (W.D.).

Megaloceroea gracilis (Van D.). Chopaka, July 1st, 1921; det. Knight.

Megaloceroea recticornis (Geoff). Duncan, Aug. 4th, 1921 (W.D.); det. Knight.

Trigonotylus ruficornis (Geoff). Chilcotin, July 27th, 1920 (E.R.B.); Enderby, Aug.
22nd, 1920 (W.D.)

;
Shawnigan, July 15th, 1926 (W.D.).

Pithanus maerkelii (H.S.). Victoria, June 1st, 1918 (W.D.)
;

Esquimalt, June 25th,

1923 (W.D.)

.

Subfamily CAPSLNAE
Dacerla formicina Parsh. Saanich, August 3rd, 1918 (W.D.)

;
Shawnigan, July 21st,

1918 (W.D.); taken by sweeping thimbleberry (Eubus parviflorus )

.

Platytylellus rube 1 1 icol I is var. confluens. Agassiz, July 29th, 1921 (W.D.).

Platytylellus bivittis (Stal). Agassiz, July 29th, 1921 (W.D.)
;
Kelowna, June 28th, 1925

(W.D.) ;
det. Knight.

Phytocoris lasiomerus Reut. Saanich, July 3rd, 1918 (W.D.)
;

Penticton, Aug. 16th,

1920 (W.D.); New Westminster, Aug. 14th, 1924 (W.D.). Swept from willow.

Phytocoris pallidicornis Reut. Nakusp, Sept. 21st, 1905; (Can. Nat. Coll.).

Phytocoris interspersus Uhl. Victoria, July 3rd, 1918 (W.D.) ; Vancouver, Aug. 15th,

1924 (W.D.) ;
Common species on trees.

Phytocoris neglectus Knight. (As eximius Reut.; Parshley, Univ. Mich. occ. pap. 71,

p. 30). Victoria, Sept. 9th, 1919 (W.D.)
;
Agassiz, Sept., 1921 (R.G.)

;
New West-

minster, Sept. 9th, 1924 (W.D.)
;
swept from Salix lasiandra; fairly common.

Phytocoris tiliae Fab. Vancouver, Sept. 21st, 1921 (W.D.). Common on tree trunks
on the boulevards; an introduced species.

Phytocoris commissuralis Van D. Victoria, Sept. 8th, 1922 (W.D.)
;
Shawnigan, Sept.

3rd, 1923. Rare.

Phytocoris stellatus Van D. Victoria, July 21st, 1924 (W.D.)
;
Burnaby, August 18th,

1923 (W.D.); swept from Pinus contorta. Det. Van Duzee.

Adelphocoris rapidus Say. Vernon, July 7th, 1920 (N.L.C.) ; Enderby, Aug. 23rd,

1920 (W.D.) ;
Merritt, June, 1920 (K.F.A.)

;
Prince Rupert, June 3rd, 1924 (E.R.B.).

Adelphocoris superbus (Uhl). Vernon, June 29th, 1920 (M.H.R.)
;

Saanich, Aug. 3rd,

1918 (W.D.) ;
Vancouver, July 28th, 1922 (W.D.).

Stenotus binotatus (Fabr). Royal Oak, July 7th, 1919 (W.D.)
;
Duncan, Aug. 4th,

1921 (W.D.)
;
common species; swept from Salix scouleriana.

Irbisia nigripes Knight. Vernon (Can. Nat. Coll., Can. Ent. LVII., p. 95).

Irbisia brachycerus var. solani (Heid). Vernon, May 24th, 1919 (E.P.V.); Masset,
(Keen, Rep. Ent. Soc. Ont., 1912, p. 136).

Irbisia sericans (Stal). Massett, June, 15th, 1892 (Keen, Rep. Ent. Soc. Ont., 1912, p.

136).

Thyrillus pacificus (Uhl). Vernon, July 28th, 1920 (M.H.R.). Vane. Id. (Van D. list,

1917).

Calocoris norvegicus (Gmel). Saanich, June 18th, 1918 (W.D.). Common species in
meadows.

Polymerus unifasciatus (Fabr). Merritt, June, 1924 (K.F.A.)
; Smithers, July 5th,

1924 (E.R.B.)

Polymerus venaticus Uhl. Penticton, Aug. 16th, 1920 (W.D.).

Capsus ater (Linn). Chilcotin, July 27th, 1920 (E.R.B.); Vernon, June 20th, 1919
(E.P.V.)

Capsus ater var. tyrannus (Fabr). Chilcotin, July 23rd, 1920 (E.R.B.); Chilliwack
(O.W.)

Lygidea rubecula var. obscura Reut. Penticton, August 16th, 1920 (W.D.); Chilcotin,
July 28th, 1920 (E.R.B,).

Lygus pratensis var. oblineatus (Say). Vernon, June 20th, 1919 (E.P.V.)
; Walhachin,

July 16th, 1918 (E.R.B.); Royal Oak, June 30th, 1917 (W.D.)
;
Duncan, Aug. 4th,

1921 (W.D.) ;
Smithers, July 5th, 1924 (E.R.B.)
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Lygus pratensis var. rubidus Knight. Shawnigan, June 11th, 1921 (W.D.) ; Saanich,
May 6th, 1921 (W.D.).

Lygus pratensis var. strigulatus Walk. Det. Knight. Penticton, July 15th, 1923 (W.D.).

Lygus convexicollis Reut. Shawnigan, July 15th, 1926 (W.D.); swept from Douglas
fir.

Lygus humeralis Knight. Bear Lake, July 20th; Ainsworth, July 2nd; Revelstoke,
Selkirk Mts., July 1st (J.C.D.). (Cornell Univ. Exp. Sta. bul. 391, p. 570).

Lygus columbiensis Knight. Fry Creek, July 23rd. (Cornell Univ. Exp. Sta. bul. 391,

p. 571.)

Lygus atriflavus Knight. Mt. McLean, July 6th, 1919 (A.W.H.), at 1,500 ft. Det. Knight.

Lygus elisus Van D. Vernon, May 6th, 1920 (M.H.R.); Penticton, Sept. 21st, 1919
(W.D.)

;
Chilcotin, May 14th, 1922 (E.R.B.); Saanich, Sept. 8th, 1917 (W.D.)

;

common species.

Lygus elisus var. hesperus Knight. Royal Oak, Aug. 21st, 1917 (W.D.)
;
Vernon, Sept.

24th, 1919 (W.D.)
;
common species.

Lygus elisus var. viridiscutatus Knight. Saanich, May 6th, 1921 (W.D.).

Lygus nubilatus Knight. Saanich, June 10th, 1918 (W.D.); Victoria, May 10th, 1922
(W.D.); common species.

Lygus nubilosus Knight. Royal Oak, August 18th, 1917 (W.D.)
;

det. Parshley.

Lygus distinguendus Stal. Barkerville, August 14th, 1921 (E.R.B.) ; Glacier, (Cornell
Agr. Exp, Sta. bul. 391, p. 587).

Lygus rubicundus Fallen. Mission, August 5th, 1924 (W.D.); Kelowna, June 23rd,

1925 (W.D.)
;
Vernon, Sept. 24th, 1919 (W.D.)

Lygus rubicundus var. winnipegensis Knight. Chilcotin, June 18th, 1921 (E.R.B.)

Lygus campestris (Linn). Saanich, June 6th, 1918 (W.D.) ; Vernon, Aug. 27th, 1918
(R.C.W.); Chilcotin, Sept. 1st, 1920 (E.R.B.); Mt. McLean, Aug. 23rd, 1920
(A.W.H.), at 5,500 ft.

Lygus pabulinus (Linn.) Vancouver, July 23rd, 1922 (W.D.)
;
Saanich, July 23rd, 1924

(W.D.)
;
Salt Spring Id., July 21st, 1925 (W.D.).

Lygus approximatus Stal. Selkirk Mts. (J.C.B.). (Cornell Agr. Exp. Sta. bul. 391,

p. 599).

Lygus confusus Knight. Barkerville, August 14th, 1921 (E.R.B.).

Lygus communis Knight. Saanich, July 8th, 1918 (W.D.); Duncan, August 28th, 1919
(W.D.); New Westminster, Aug. 14th, 1924 (W.D.) ; Chilcotin, Sept. 1st, 1920
(E.R.B.). Scarce.

Plesiocoris rugicollis (Fall). Det. Knight. Barkerville, August 14th, 1921 (E.R.B.).

Neoborus amoenus (Reut.) Victoria, Aug. 27th, 1920 (W.D.).

Subfamily CLIVINEMINAE

Clivinema fusca Downes. Victoria, August 12th, 1922 (W.D.)
;
July 10th, 1923 (W.D.);

B. C. Ent. Soc. Proc., 1924, p. 29).

Subfamily DICYPHINAE

Hyaliodes vitripennis (Say). Mission, Aug. 5th, 1924 (W.D.)
;
New Westminster, Aug.

14th, 1924 (W.D.), on willow; Chilliwack (O.W.), common on thimbleberry.

Dicyphus agilis (Uhl). Saanich, June 18th, 1918 (W.D.); Agassiz, Sept., 1921 (R.G.)

;

Duncan, Aug. 4th, 1921 (W.D.).

Dicyphus vestitus Uhl. Vernon, May 6th, 1920 (M.H.R.); Victoria, Sept. 7th, 1920
(W.D.)

; Goldstream, Sept. 9th, 1923 (K.F.A.).

Subfamily ORTHOTYLINAE
Labops hirtus Knight. Chilcotin, July 23rd, 1920 (E.R.B.); Vernon, May 18th, 1924

(K.F.A.).

Labops tumidifrons Knight. Chilcotin, June 15th, 1920 (R.C.T.).

Labops burmeisteri Stal. Chilcotin, June 15th, 1920 (R.C.T.).

Strongylocoris stygica (Say.). Smithers, July 5th, 1924 (E.R.B.).

Pilophorus tibialis Van D. Goldstream, September 15th, 1925 (W.D.), on Pinus contorta;
Summerland, August 28th, 1924 (W.D.)

; on Pinus ponderosa.

Pilophorus uhleri Knight. Det. Knight. Victoria, September 15th, 1924 (W.D.); on
Pinus contorta.

Pilophorus clavatus (Linn.). Det. Knight. Victoria, September 17th, 1924 (W.D.)
;

Mission, September 22nd, 1925 (W.D.); on Salix lasiandra.
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Ceratocapsus fusiformis Van D. (As modestus—Parshley, Univ. Mich. Occ. pap. 71,

p. 32); Saanich, September 15th, 1924 (W.D.)
;

Victoria, September 16th, 1925
(W.D.); Mission, September 10th, 1924 (W.D.)

;
Penticton, August 25th, 1924 (W.D.)

;

Det. Van. D.

Ceratocapsus apicatus Van D. Victoria, Sept. 15th, 1924 (W.D.); on Pinus contorta.
Goldstream, September 15th, 1925 (W.D.); New Westminster, September 10th,

1925 (W.D.); Summerland, August 28th, 1924 (W.D.)
; Det. Knight.

Lopidea dakota Knight. Vernon, June 9th, 1905 (Ent. News XXXIV., p. 67).

Lopidea ampla Van D. (As aculeata; Parshley, Univ. Mich. Occ. pap. 71, p. 32); Sea
Island, Aug. 11th, 1916 (R.C.T.); attacking potato leaves and shoots. Saanich, July
29th, 1924 (W.D.)

.

Hadronema militaris Uhl. Vernon, June 14th, 1917 (R.C.T.) ; Penticton, June, 1919
(R.C.T.).

Hadronema robusta Uhl. Midday Valley, Merritt, July, 1924 (K.F.A.)
; Summerland,

July 17th, 1923 (W.D.) ;
This species is said to attack human beings, causing rather

painful “bites” (fide Auden.).

Hadronema pripceps Uhl. Vernon, July 8th, 1920 (M.H.R.)
;
Summerland, June 17th,

1923 (W.D.).

Paraproba nigrinervis Van D. Victoria, July 14th, 1918; Salt Spring Id., July 21st,

1925 (W.D.) ;
Chilliwack, August 8th, 1926 (O.W.).

Diaphnidia debilis Uhl. Victoria, July 14th, 1918 (W.D.); Saanich, August 18th, 1922
(W.D.); det. Parshley.

Diaphnidia provancheri (Burque). Victoria, August 31st, 1918 (W.D.); det. Parshley.

Orthotylus insignis Van D. Vernon, June 8th, 1918 (R.C.T.)
;

det. Van. Duzee.

Orthotylus chlorionis (Say.). Chilcotin, September 1st, 1920 (E.R.B,).

Orthotylus tibialis Van D. Mt. McLean, June 21st, 1917 (M.H.R.) ; det. Van. Duzee.

Orthotylus pacificus Van ,D. Victoria, July 14th, 1918 (W.D,); Merritt, June, 1924
(K.F.A. F; Barkerville, August 14th, 1924 (E.R.B.). Common species on Salix
scouleriana.

Orthotylus katmai Knight. Barkerville, August 14th, 1921 (E.R.B.)
;

det. Knight.

Orthotylus formosus Van D. Saanich, July 8th, 1918 (W.D.)
; det. Parshley.

Blepharidopterus angulatus (Fall.). New Westminster, August 14th, 1924 (W.D.)
;
Van-

couver, August 14th, 1924 (W.D.)
; det. Knight. On Salix lasiandra.

Mecomma gilvipes (Stal.). Chilcotin, September 1st, 1920 (E.R.B.)
;

Saanich, August
13th, 1918 (W.D.) ;

Victoria, July 24th, 1920 (W.D.).

Labopidea nigripes (Reut.). Br. Col. (Van D. list 1917.).

Labopidea nigrisetosa Knight. Barkerville, August 15th, 1921 (E.R.B.); Can. Ent.
LVII., p. 94.

Subfamily DERAEOCORLNAE
Deraeocoris brevis (Uhl.). Victoria, August 10th, 1919 (W.D.)

;
Goldstream, May 10th,

1925 (W.D.)
;
Mission, Aug. 5th, 1924 (W.D.).

Deraeocoris brevis piceatus Knight. Vernon, September 27th, 1919 (W.D.) ; Summer-
land, July 18th, 1923 (W.D.); Penticton, September 22nd, 1919 (W.D.)

; Royal Oak,
June 4th, (R.C.T.).

Deraeocoris validus (Reut.). Duncan, September 17th, 1925 (W.D.).

Deraeocoris incertus Knight. Saanich, July 23rd, 1924 (W.D.); Victoria, July 14th,

1918; Shawnigan, September 3rd, 1923 (W.D.); Vancouver, July, 1914.

Deraeocoris borealis Van D. Victoria, August 30th, 1920 (W.D.)
;

Det. Knight (B. C.

Ent. Soc. Proc. 1921, p. 20.).

Deraeocoris fasciolus Knight. Victoria, August 30th, 1921 (W.D.)
;

on Lombardy
poplar; Vancouver, August 18th, 1923 (W.D.), on alder; Salmon Arm, July 27th,

1925 (A.A.D.) ; Det. Knight.

Subfamily PHYLINAE
Coquillettia insignis Uhl. Okanagan Falls, June 16th, 1919 (R.C.T.).

Macrotylus multipunctatus Van D. Vernon, June 10th, 1918 (R.C.T.); Univ. Mich.
Occ. pap. 71, p. 34.

Lepidopsallus rubidus atricolor Knight. New Westminster, August 14th, 1924 (W.D.);
det. Knight.

Psallus alnicola D. & S. Barkerville, August 14th, 1921 (E.R.B.); det. Knight.

Psallus parshleyi Knight. Victoria, July 1st, 1918 (W.D.); det. Knight.

Plagiognathus moerens Reut. Merritt, July, 1922 (R.H.)

Plagiognathus alboradialis Knight. Mission, August 5th, 1924 (W.D.); det. Knight.
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Plagiognathus politus pallidicornis Knight. Penticton, July 15th, 1923 (W.D.)
;
Van-

couver, July 28th, 1922 (W.D.) ; det. Knight.

Plagiognathus obscurus fraternus Uhl. Duncan, July 28th, 1919 (W.D.) ;
Sooke, June

30th, 1923 (W.D.); Victoria, June 25th, 1921 (W.D.) ;
Smithers, July 5th, 1924

(E.R.B.); Agassiz, July 29th, 1921 (W.D.).

Phyllopidea picta var. hirta Van D. Vernon, June 10th, 1918 (M.H.R.) ;
(Farshley; Univ.

Mich. Occ. pap. 71, p. 35.).

Chlamydatus pulicarius (Fall.). Sooke, June 30th, 1923 (W.D.).

Chlamydatus bakeri Bergr. (var.) Vancouver, July 28th, 1922 (W.D.) ;
Penticton, Sept.

21st, 1919 (W.D.)
;

det. Knight.

Campylomma verbasci (Meyer.). Royal Oak, September 13th, 1917 (W.D.)
;
Penticton,

August 25th, 1924 (W.D.).

Family G ERR I DAE
Gerris remigis Say. Vernon, April 8th, 1919 (M.H.R.)

;
Saanich, August 16th, 1917

(W.D.) ;
common species.

Gerris incurvatus Drake and Hottes. Saanich, September 5th, 1924 (W.D.) ;
Vernon,

September 30th, 1921 (W.D.); common species. (As marginatus—Parshley, B. C.

Ent. Soc., 1921, p. 21.).

Gerris buenoi Kirk. Saanich, August 9th, 1919 (W.D.) ;
Vancouver, September 21st,

1921 (W.D.); common species.

Gerris incognitus Drake and Hottes. Kaslo, June 29th, 1903 (R.P.C.)
;

Goldstream,
May 17th, 1922 (K.F.A.).

Gerris notabilis Drake and Hottes. B. C. (Proc. Biol. Soc. Wash. 38, p. 73); Saanich,
June 18th, 1918; Vernon, October 3rd, 1921 (W.D.). (As rufoscutellatus—Parshley,
Univ. Mich. Occ. pap. 71, p. 35).

Gerris rufoscutellatus Latr. Br. Col. (Van D. list, 1917).

Family SALDIDAE
Saldula explanata (Uhl.). Mt. Waleach, July 23rd, 1923 (K.F.A.) ; Enderby, October 10th,

1920 (W.D.) ; det. Van D.

Saldula comata Parsh. Saanich, June 17th, 1919 (W.D.) ;
Vernon, September 26th, 1918

W.D.)
;
Nicola Lake, April 25th, 1922 (E.R.B.).

Saldula interstitialis (Say.). Duncan, September 17th, 1919 (W.D.)
;

Chilcotin, April
28th, 1920 (E.R.B.); Shawnigan, August 2nd, 1919 (W.D.) ; Terrace, (W.W.H.).

Saldula nigrita Parsh. Duncan, September 17th, 1919 (W.D.). On shore of Cowichan
River.

Lampracanthia anthracina Uhl. B. C. (Canadian National Collection.).

Lampracanthia coriacea Uhl. Chilcotin, June 13th, 1921 (E.R.B.) ; Merritt, June, 1924
( K.F.A. ).

Family NOTON ECTI DAE
Notonecta lutea Mull. Br. Col. (Van D. list, 1917).

Notonecta borealis Torre, B. and Hu. Bearfoot Mountains, B. C., September, (Bui.
Brook. Ent. Soc. XVIII., 3, 1923).

Notonecta undulata Say. Vernon, September 26th, 1919 (W.D.)
;
Saanich, September 1st,

1917 (W.D.); Mt. Cheam, at 5,000 ft. (O.W.); common everywhere.
Notonecta insulata Kirby. Vernon, September 26th, 1919 (W.D.; Metchosin, August 30th,

1919 (W.D.); common.
Buenoa elegans (Fieb.). Beaver Lake, Saanich, August 9th, 1919 (W.D.)

; Duncan, Sep-
tember 4th, 1926 (W.D.) .

Family NEPIDAE
Ranatra americana Montd. Vernon, October 3rd, 1921 (W.D.); Agassiz, September,

1921 (R.G.). Det. Hungerford.

Ranatra brevicollis Montd. Lonely Lake, Vane. Id., July 3rd, 1913 (Walker); (Rep. Ont.
Ent. Soc., 1917, p. 165.).

Family BELGSTOM ATIDAE
Lethocerus americanus (Leidy). Vernon (M.H.R.); Kelowna, July 17th, 1918 (R.C.W.);

Victoria, April 20th, 1926 (G.A.H.).

Family CORIXIDAE
Callicorixa praeusta (Fieb.). Vernon, September 26th, 1919 (W.D.)

;
Metchosin, August

30th, 1919 (W.D.)
;
Mission, November 4th, 1925 (W.D.)

; det. Hungerford.
Arctocorixa laevigata Uhl. Vernon, September 26th, 1919 (W.D.)

;
Metchosin, August

30th, 1919 (W.D.)
;
Mission, November 4th, 1925 (W.D.) ; det. Hungerford.
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Suborder HOMOPTERA
Family CICADIDAE

Subfamily CICADINAE

Okanagana ornata Van D. Lillooet, (in Can. Nat. Coll.)

Okanagana oregona Davis. Penticton (in Can. Nat. Coll.).

Okanagana rimosa (Say.). Fraser Mills, July, 1926 (L.E.M.)
;

det. Davis.

Okanagana occidentalis (Walk.). Armstrong, July, 1914 (W.D.) ; Goldstream, June 12th,

1924 (W.D.); det. Davis; common.
Okanagana bella Davis. Vernon; Walhachin, May 7th, 1907 (E.R.B.)

;
Hope Mountain,

July 13th, 1919; Chilcotin, June 1st, 1921 (E.R.B.)

.

Platypedia areolata Uhl. Armstrong, July, 1914 (W.D.)
;
Nelson, May 6th, 1918; Gold-

stream, June 12th, 1923 (W.D.) ;
Victoria, June 10th, 1923 (K.F.A.).

Family CERCOPIDAE

Subfamily APHROPHORINAE

Aphrophora irrorata Ball. Victoria, September 12th, 1919 (W.D.)
; Vancouver, Sep-

tember 21st, 1921 (W.D.); on Pinus contorta.

Aphrophora permutata Uhl. Saanich, October 19th, 1917 (W.D.); Vernon, June 24th,

1917 (R.C.T.).; Shawnigan, June 26th, 1923 (W.D.)
;
Goldstream, September 15th,

1925 (W.D.) ;
common species.

Philaronia bilineata (Say.). Chilcotin, July 20th, 1920 (E.R.B.).

Philaenus leucopthalmus (Linn.). Saanich, August 8th, 1918 (W.D.) ; Summerland,
July 18th, 1923 (W.D.) ; Vernon. Common species everywhere together with the
varieties ustulatus (Fall.), lateralis (Linn.), leucocephalus (Linn.), fabricii Van D.,

pallidus (Zett.).

Clastoptera obtusa (Say.). Saanich, August 13th, 1918 (W.D.)
; Goldstream, August

30th, 1923 (W.D.) ;
Penticton, August 16th, 1920 (W.D.)

;
Mission, August 5th, 1924

(W.D.) ;
on alder.

Clastoptera proteus Fitch. Penticton, July 15th, 1923 (W.D.), on willow; Enderby,
Aug. 22nd, 1920 (W.D.), on dogwood; Mission, Sept. 10th, 1924 (W.D.).

Clastoptera lineatocollis Stal. Summerland, July 18th, 1923 (W.D.)
;
on Bigelovia.

Family M EM BRACIDAE

Subfamily SMILIINAE

Ceresa diceros (Say). Agassiz, Aug. 11th, 1925 (G.S.)

Ceresa bubalus Fabr. Agassiz, Aug. 29th, 1920 (R.G.). Up to the present this is the
only locality from which this species and the preceding have been recorded in B. C.

Ceresa basalis Walk. Saanich, Oct. 8th, 1917 (W.D.)
;
Armstrong, September 30th, 1919

(W.D.); Vancouver, Sept. 13th, 1918 (W.D.)
;
Vernon, Sept. 24th, 1919; generally

distributed.

Stictocephala pacifica Van D. Saanich, August 3rd, 1918 (W.D.)
;

Shawnigan, July
21st, 1918 (W.D.)

;
Duncan, Aug. 25th, 1919 (W.D.); Vernon, July 29th, 1920

(M.H.R.); det. Funkhouser. By some this species is considered a form of inermis
(Fabr.).

Stictocephala franciscana (Stal.) Goldstream, July 18th, 1923 (K.F.A.), April 28th,

1926 (W.D.)
;
May 11th, 1925 (W.D.)

;
Shawnigan, July 11th, 1921 (W.D.).

Telamona barbata Van D. Midday Valley, Merritt, Aug., 1924 (K.F.A.), on cotton-
wood; Spious Creek, July 13th, 1923 (R.H.)

;
Saanich, July 18th, 1924 (W.D.), on

willow. Det. Van D.

Subfamily HOPLOPHORINAE

Platycotis vittata (Fabr.) Saanich, June 12th, 1918 (W.D.) ;
Victoria, June 27th, 1918

(W.D.) var. 4-vittata (Say) Saanich, June 13th, 1918 (W.D.), on oak.

Platycotis maritimus Van D. Goldstream, Sept. 9th, 1923 (K.F.A.); Thormanby Id.,

Aug. 8th, 1925 (O.W.)

Subfamily MEMBRACINAE
Campylenchia latipes (Say). Vernon, Sept. 28th, 1918 (W.D.) ;

Enderby, Aug. 10th
1917 (W.D.); Penticton, Aug. 16th, 1920 (W.D.)
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Family C1CADELLI DAE
Subfamily PAROPINAE

Koebelia californica Bak. Goldstream, July 7th, 1926 (W.D.), on Pinus contorta.

Subfamily BYTHOSCOPINAE
Agallia novella (Say). Goldstream, June 2nd, 1918 (W.D.)

;
Sicamous, May 25th, 1918

(W.D.)

Agallia 4-punctata Prov. Mission, May 20th, 1924 (W.D.); Sooke, June 30th, 1923

(W.D.)

Agallia sanguinolenta (Prov.) Penticton, July 18th, 1923 (W.D.); Duncan, Aug. 4th,

1921 (W.D.) ;
Mt. Cheam, at 5,000 ft. (O.W.); Goldstream, June 7th, 1926 (W.D.).

Very common.
Agallia lyrata Bak. Armstrong, Sept. 29th, 1918 (W.D.)

; Victoria, June, 1921 (W.D.).

Idiocerus amabilis Ball. Saanich, Sept. 11th, 1918 (W.D.)
;
Mission, Sept. 25th (W.D.)

;

Taken on Salix lasiandra.

Idiocerus nervatus Van D. Saanich, Sept. 15th, 1924 (W.D.)
;

Penticton, Aug. 25th,

1924 (W.D.); Sicamous, Aug. 14th, 1926 (W.D.). On Salix lasiandra.

Idiocerus pallidus Fitch. Saanich, July 13th, 1918 (W.D.) ; Victoria, Aug. 17th, 1917
(W.D.); on Salix scouleriana.

Idiocerus suturalis Fitch. Saanich, July 23rd, 1924 (W.D.) ; New Westminster, Sept.
10th, 1925 (W.D.) ;

on aspen, var. lunaris Ball. Saanich, Aug. 3rd, 1918 (W.D.).
var. vagus Ball. Chilcotin, Sept., 1st, 1920 (E.R.B.)

;
Det. De Long.

Idiocerus duzeei Prov. (var.) Victoria, Sept. 22nd, 1923 (W.D.)
;
on cottonwood. This

species appears to be identical with duzeei except that the tips of the elytra are
in all cases pale and not fuscous.

Idiocerus alternatus Fitch. Victoria, Sept. 20th, 1924 (W.D.) ; Mission, Sept. 10th, 1924
(W.D.); Cranbrook, May 4th, 1922 (C.B.D.). On Salix scouleriana.

Idiocerus concinnus Ball. Saanich, Sept. 11th, 1918 (W.D.); Mission, Sept. 25th, 1925
(W.D.) ;

Penticton. On Salix lasiandra. Det. Ball.

Idiocerus rufus G. & B. Victoria, Sept., 1924 (W.D.) ; Saanich, Sept. 15th, 1924 (W.D.)

;

New Westminster, Aug. 14th, 1924 (W.D.)
;
var. cingulatus Ball. On Lombardy poplar

and cottonwood. The variety is the common form.

Idiocerus musteus Ball. Royal Oak, July 18th, 1917 (W.D.)
; Armstrong, Sept. 29th,

1918 (W.D.); New Westminster, Sept. 10th, 1918 (W.D.). Common species on
Salix scouleriana.

Idiocerus productus Bak. Chilcotin, July 23rd, 1920 (E.R.B.)
; det. DeLong.

Idiocerus femoratus Ball. (?) Saanich, Aug. 25th, 1918 (W.D.)
;
on Salix scouleriana.

Det. Van Duzee.

Idiocerus lachrymalis Fitch. Victoria, July 23rd, 1924 (W.D.), on aspen; Merritt, June,
1924 (K.F.A.).

Idiocerus ramentosus (Uhl.) Vane. Id. (Van D. list, 1917).

Idiocerus provancheri Van D. New Westminster, Sept. 9th, 1924 (W.D.); Mission,
Sept. 10th, 1924 (W.D.) ; on crataegus

;

Duncan, Sept. 22nd, 1925 (W.D.); on Ame-
lanchier; Chilliwack (O.W.); Armstrong, Aug. 11th, 1926 (W.D.); on crataegus.

Macropsis viridis (Fitch). Saanich, Aug. 3rd, 1918 (W.D.); Cowichan, Aug. 24th, 1918
(W.D.)

;
Merritt, Aug., 1924 (K.F.A.); New Westminster, Aug. 14th, 1924 (W.D.).

Macropsis occidentalis (Van D.) Royal Oak, July 7th, 1919 (W.D.)
Macropsis basal is (Van D.) Kelowna, June 28th, 1925 (W.D.), on aspen.

Macropsis canadensis (Van D.) Victoria, Aug. 6th, 1919 (W.D.); Merritt, Aug., 1924
(K.F.A.)

Oncopsis variabilis (Fitch). Vancouver, July 20th, 1923 (W.D.); Goldstream, June
12th, 1923 (W.D.)

;
Vernon, July 4th, 1917 (R.C.T.)

Oncopsis sobrius (Walk.) Saanich, July 8th, 1924 (W.D.)
; Vancouver, July 20th, 1923

(W.D.)
;
on alder.

Oncopsis fitchi Van D. Vernon, July 8th, 1920 (M.H.R.)
; det. DeLong.

Oncopsis pruni (Prov.) Br. Col. (Van D. list, 1917).

Oncopsis californicus Van D. Victoria, Aug. 3rd, 1922 (W.D.)
; Goldstream, June 12th,

1923 (W.D.); Chilliwack (O.W.)
Bythoscopus rufoscutellatus (Bak.) Vernon, June 24th, 1917 (R.C.T.) ; Chilcotin, June

16th, 1920 (E.R.B.)

Subfamily CICADELLINAE
Oncometopia lateralis (Fabr.) Enderby, Oct. 27th, 1920; Chilcotin, May 3rd, 1921

(E.R.B.); Vernon (M.H.R.)



18 B. C. ENTOMOLOGICAL SOCIETY

Cicadella hieroglyphica var. confluens (Uhl). Royal Oak, Sept. 6th, 1918 (W.D.)

;

Duncan, Sept. 17th, 1925 (W.D.); Agassiz, Jan. 3rd, 1921 (R.C.T.). Occurs in

enormous numbers on willows. Reported hibernating in large numbers in a

house at Agassiz.

Cicadella gothica Sign. Vernon, Sept. 25th, 1918 (W.D.); Sicamous, May 25th, 1918
(W.D.)

;
common species.

Helochara communis Fitch. Saanich, Sept. 18th, 1917 (W.D.)
;
Armstrong, Sept. 29th,

1918 (W.D.); Vancouver. Common species.

Draeculacephala angulifera Walk. Shawnigan, Sept. 15th, 1922 (W.D.); Vernon.

Draeculacephala mollipes (Say). Shawnigan, Sept. 15th, 1922 (W.D.)
;

Vancouver;
Chilliwack (O.W.). Common species in moist places.

Draeculacephala crassicornis Van D. Saanich, Aug. 14th, 1917 (W.D.); Victoria, July
1st, 1918; common.

Draeculacephala noveboracensis (Fitch). Penticton, July 10th, 1920 (W.D.) ; Van-
couver, July 28th, 1922 (W.D.)

Evacanthus acuminatus (Fabr.) Saanich, Aug. 3rd, 1918 (W.D.)
;
common on alder.

Errhomenellus lineatus Bak. Vernon, (R.C.T.) ;
Okanagan Falls, May 18th, 1917.

Subfamily GYPONINAE
Gypona octolineata var. striata (Burm.) Enderby, July 22nd, 1920 (W.D.); Penticton,

Sept. 22nd, 1921 (W.D.)

Gypona angulata Spangb. Shawnigan, July 21st, 1918 (W.D.)
;
Saanich, July 7th, 1919

(W.D.)

Xerophloea viridis (Fabr.) Saanich, May 3rd, 1918 (W.D.); Vernon, Sept. 24th, 1921;

Penticton, Sept. 21st, 1919 (W.D.)

Subfamily JASSINAE

Acucephalus nervosus (Shrank.) Agassiz, July 15th, 1921 (W.D.)
;
Duncan, Aug. 4th,

1921 (W.D.)

Acucephalus albifrons (Linn.) Victoria, July 21st, 1924; Sept. 14th, 1924 (W.D.)

Parabolacratus viridis Ball. Vernon, June 13th, 1917 (R.C.T.)
;

Penticton, Aug. 16th,

1920 (W.D.); Mission, May 20th, 1924 (W.D.)

Aligia jucunda (Uhl.) Victoria, Aug. 20th, 1920 (W.D.). A rare species.

Mesamia coloradensis (G. & B.) Penticton, Sept. 21st, 1919 (W.D.)
;
on sage brush.

Mesamia vitellina (Fitch). Penticton, Aug. 16th, 1920 (W.D.)
;
Goldstream, Sept. 10th,

1919 (W.D.)

Scaphoideus scalaris Van D. Saanich, Sept. 12th, 1918 (W.D.)
; Cowichan, Aug. 24th,

1918 (W.D.) ;
Armstrong, Sept. 29th, 1918 (W.D.)

; Penticton, Sept. 21st, 1919
(W.D.)

Scaphoideus immistus (Say). Penticton, Aug. 16th, 1920 (W.D.)

Platymetopius acutus (Say). Saanich, Aug. 3rd, 1918 (W.D.); Shawnigan, July 21st,

1918 (W.D.); Enderby, July 22nd, 1920 (W.D.). Very common.
Platymetopius oregonensis Bak. Saanich, July 23rd, 1924 (W.D.)

; Victoria, July 6th,

1926.

Platymetopius frontalis Van D. Smithers, July 5th, 1924 (E.R.B.).

Deltocephalus ocellaris (Fall.) Chilcotin, Sept. 1st, 1920 (E.R.B.)
; Smithers, July

5th, 1924 (E.R.B.)

Deltocephalus misellus Ball. Victoria, July 11th, 1918 (W.D.)
; Sept. 3rd, 1920 (W.D.)

;

Merritt, June, 1924 (K.F.A.)

Deltocephalus inimicus (Say). Victoria, June 30th, 1922 (W.D.) ; Penticton, July 15th,
1923.

Deltocephalus bilineatus G. & B. Goldstream, Sept. 2nd, 1926 (W.D.)

Deltocephalus abdominalis (Fabr.) Smithers, July 15th, 1924 (E.R.B.); Chilcotin, July
23rd, 1920 (E.R.B.)

Deltocephalus striatus L. ( affinis G. & B.) Armstrong, Sept. 29th, 1918 (W.D.); Pen-
ticton, July 15th, 1923 (W.D.)

; Victoria, Aug. 12th, 1922 (W.D.)
; Chilcotin, July

23rd, 1920 (E.R.B.)

Deltocephalus fuscinervosus Van D. (var.) Saanich, Sept. 11th, 1918; New West-
minster, Sept. 9th, 1924 (W.D.)

Deltocephalus vanduzeei G. & B. Saanich, June 5th, 1918 (W.D.); Victoria, June 29th,
1918 (W.D.)

Deltocephalus castoreus Ball. Victoria, May 20th, 1921 (W.D.); Sept. 3rd, 1920 (W.D.)

:

on native grasses near the sea shore.
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Aconura magdalena Baker. Oliver, May 8th, 1923 (Garrett.).

Euscelis striolus (Fall.) Shawnigan, Sept. 15th, 1922 (W.D.) ;
Saanich, July 30th, 1925

Euscelis escalantus Ball. Chilcotin, Sept. 1st, 1920 (E.R.B.)
;

det. DeLong.
(W.D.)

Euscelis relativus G. & B. Vane. Id. (Van D. list, 1917).

Euscelis obsoletus Kirsch. Victoria, Aug. 20th, 1922 (W.D.) ; Goldstream, Aug. 26th,

1923 (W.D.) ;
Saanich, July 10th, 1925. Det China.

Euscelis clavatus (Ball.) Saanich, Aug. 3rd, 1918 (W.D.); Royal Oak, Sept. 6th, 1918

(W.D.)

Euscelis striatuius (Fall.) Cowichan, July 24th, 1918 (W.D.) ;
Saanich, Aug. 24th, 1918

(W.D.); Shawnigan, Sept. 15th, 1922 (W.D.)

Euscelis vaccinii (Van D.) Victoria, June 25th, 1921 (W.D.); Goldstream, May 20th,

1924 (W.D.)

Euscelis instabilis (Van D.) Burnaby, Aug. 18th, 1923 (W.D.); Penticton, Aug. 16th,

1920 (W.D.)

Eutettix strobi (Fitch). Penticton, Aug. 16th, 1920 (W.D.)
;
Summerland, July 17th,

1923 (W.D.)

Eutettix scitulus Ball. Penticton, Sept. 21st, 1919 (W.D.)

Phlepsius superbus Van D. Victoria, Aug. 10th, 1921 (W.D.)
;
Goldstream, April 28th,

1926 (W.D.) ;
swept from grass on hillsides. Det. DeLong.

Phlepsius decorus O. & B. Merritt, July, 1924 (K.F.A.)

Phlepsius lascivius Ball. Penticton, July 15th, 1923 (W.D.) ; Vernon, Sept. 26th, 1918
(W.D.)

Phlepsius irroratus Say. Royal Oak, Oct. 9th, 1917 (W.D.)
; Victoria, Sept. 8th, 1922

(W.D.)

Phlepsius apertus Van D. Penticton, Aug. 16th, 1920 (W.D.); Enderby, Aug. 22nd, 1920
(W.D.). Det. De Long.

Phlepsius apertinus O. & L. Victoria, July 11th, 1918 (W.D.); common species.

Phlepsius fulvidorsum (Fitch). Penticton, Aug. 16th, 1920 (W.D.); det. DeLong.
Phlepsius occidentals Bak. Saanich, Aug. 14th, 1917 (W.D.)

; Victoria, Sept. 15th, 1922
(W.D.)

Acinopterus acuminatus var. viridis Ball. Summerland, July 27th, 1923 (W.D.)
;
swept

from range grass; det. Van Duzee.

Thamnotettix kennicotti (Uhl) Br. Col. (Van D. list, 1917).

Thamnotettix subcupraeus (Prov.) Enderby, Aug. 22nd, 1920 (W.D.)
; Sugar Lake,

Aug. 31st, 1924 (W.D.)

Thamnotettix geminatus Van D. Royal Oak, Sept. 28th, 1917 (W.D.); Victoria, June
12th, 1918 (W.D.) ;

Shawnigan, Aug. 21st, 1918 (W.D.)
; Vernon, Sept. 27th, 1919

(W.D.)

Thamnotettix cockerel I i Ball. Chilcotin, July 29th, 1920 (E.R.B.)
; det. DeLong.

Thamnotettix eburatus Van D. Penticton, Sept. 22nd, 1919 (W.D.)
; Sugar Lake Aug

31st, 1924 (W.D.)

Thamnotettix mendicus Ball. Penticton, Aug. 16th, 1920 (W.D.)

Thamnotettix montanus Van D. Saanich, Aug. 18th, 1917 (W.D.) ;
Goldstream, June

2nd, 1918 (W.D.)
;

Penticton, Sept. 22nd, 1919 (W.D.) ;
Enderby, Aug. 22nd, 1920

(W.D.). Common species.

Thamnotettix belli (Uhl.) Barkerville, Aug. 14th, 1921 (E.R.B.); det. DeLong.

Thamnotettix aureolus Van D. Victoria, June 12th, 1918 (W.D.), on oak; det. Van
Duzee.

Thamnotettix flavocapitatus Van D. Victoria, July 12th, 1918 (W.D.); Shawnigan, Sept.
3rd, 1923 (W.D.)

;
Vancouver, Sept. 21st, 1921 (W.D.)

Thamnotettix waldanus Bal.. Penticton, July 15th, 1923 (W.D.) ; det. Van Duzee.

Thamnotettix decipiens P'rov. Vancouver, Sept. 21st, 1921 (W.D.) ; Shawnigan, Sept.
15th, 1922 (W.D.) ;

Chilcotin, Sept. 1st, 1920 (E.R.B.)
;
Cowichan, Sept. 22nd, 1925

(W.D.)
;
in tidal meadows.

Thamnotettix smithi Van D. Shawnigan, Sept. 15th, 1922 (W.D.); Cowichan, Sept.
22nd, 1925 (W.D.)

;
det. Van Duzee.

Thamnotettix flavovirens G. & B. Vancouver, July 28th, 1922 (W.D.)
;

Goldstream,
July 7th, 1926 (W.D.)

;
Merritt, June, 1924 (K.F.A.)

; Cowichan, Sept. 23rd, 1925
(W.D.)

;
in tidal meadows.

Thamnotettix inornatus Van D. Saanich, Aug. 3rd, 1918 (W.D.)
;

Armstrong, Sept.
29th, 1918 (W.D.)

;
Shawnigan, Sept. 15th, 1922; (W.D.)
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Chlorotettix unicolor (Fitch.) Saanich, Aug. 13th, 1918 (W.D.); Shawnigan, July 2nd,

1918 (W.D.); Chilliwack, July 12th, 1925 (O.W.) ;
Vernon.

Neocoelidia lineata Bak. Armstrong, Sept. 29th, 1918 (W.D.) ; Burnaby, Aug. 18th, 1923

(W.D.); Goldstream, Sept. 15th, 1925 (W.D.), on Finns contorta.

Cicadula variata (Fall.) Penticton, Aug. 16th, 1920 (W.D.).

Cicadula sexnotata Fall. Royal Oak, Aug. 18th, 1917 (W.D.)
;

Sicamous, May 25th,

1918 (W.D.); Vancouver, Sept. 29th, 1918 (W.D.). Common species.

Cicadula divisa (Uhl.) Shawnigan, Sept. 18th, 1922 (W.D.)
;
Vancouver, Sept. 24th,

1918 (W.D.).

Cicadula lineatifrons (Stal). Vancouver, Sept. 21st, 1921 (W.D.) ; det. Van Duzee.

Cicadula slossoni Van D. Br. Col. (Van D. list, 1917).

Balclutha punctata (Thunb.). Penticton, Aug. 16th, 1920 (W.D); Agassiz, Aug. 22nd,

1921 (W.D.); Mission, May 20th, 1925 (W.D.).

Balclutha osborni Van D. Vernon, June 16th, 1917 (R.C.T.) ; Mission, May 20th, 1924
(W.D.) ;

det. DeLong.

Balclutha manitou G. & B. Saanich, May 5th, 1918 (W.D.)
; Mission, May 20th, 1924

(W.D.)

Balclutha livingstoni (Bak.) Vane. Id. (Van D. list, 1917).

Eugnathodus abdominalis (Van D.) Br. Col. (Van D. list, 1917).

Dikraneura mali (Prov.) Saanich, April 19th, 1918 (W.D.); det. Ball.

Dikraneura abnormis (Walsh). Chilcotin, July 29th, 1920 (E.R.B.)
;

det. DeLong.

Dikraneura carneola Stal. Victoria, Sept. 12th, 1919 (W.D.)
; very abundant among

grass.

Empoasca smaragdula (Fall.) Victoria, July 11th, 1918 (W.D.)
; Mission, Sept. 10th,

1924 (W.D.), on Salix lasiandra. Dt. McAtee.

Empoasca aureoviridis (Uhl.) Vancouver, Sept. 21st, 1921 (W.D.), on maple; Victoria,

Aug. 30th, 1921 (W.D.)
,
on Lombardy poplar, det. McAtee; Chilcotin, Sept 1st,

1920 ( E.R.B.) , det DeLong.

Empoasca unica (Prov.). Br. Col. (Van. D. list, 1917).

Empoasca unicolor Gill. Royal Oak, Oct. 9th, 1917 (W.D.), det McAtee.

Empoasca atrolabes Gill. Mission, July 11th, 1925 (W.D.); on willow.

Empoasca livingstoni Gill. Victoria, Aug. 10th, 1921 (W.D.), on Lombardy poplar; det.

McAtee.

Empoasca nigra G. & B. Penticton, Sept. 21st, 1919 (W.D.)
; on sage brush; det.

McAtee.

Empoasca pura (Stal). Vane. Id. (Van D. list, 1917).

Empoasca aspersa G. & B. Penticton, July 18th, 1923 (W.D.)

Empoasca alboneura Gill. Vernon, June 10th, 1918 (R.C.T.)
;

det. DeLong.

Empoasca mali (Le B.) Vernon, Aug. 23rd, 1919 (E.P.V.)

Empoasca flavescens (Fabr.) Chilcotin, June 18th, 1920 (E.R.B.); Summerland, June
28th, 1925 (W.D.) ;

det. De Long.

Typhlocyba gillettei var. gillettei Van D. Victoria, June 17th, 1918 (W.D.); abundant
on oak; Shawnigan, July 21st, 1918 (W.D.)

;
on alder.

Typhlocyba ulmi (Linn.) Victoria, Aug. 12th, 1920 (W.D.) ; Vernon, Sept. 29th, 1919;
on elm; det. McAtee.

Typhlocyba commissuralis (Stal.) Saanich, Sept. 9th, 1918 (W.D.), on alder; New
Westminster, Sept. 10th, 1925 (W.D.); var. munda McAtee, New Westminster, Sept.
14th, 1920 (W.D.) ; det. McAtee.

Typhlocyba ariadne McAtee. Royal Oak, Oct. 29th, 1917 (W.D.); Victoria, July 26th,

1918 (W.D.)
;

det. McAtee.

Typhlocyba rosae (Linn). Vane. Id. (Van D. list, 1917); probably ariadne.

Erythroneura comes var. vitifex Fitch. Saanich, Sept. 14th, 1918 (W.D.)
;

Gordon
Head, May 3rd, 1918 (W.D.) ; det. Ball. var. maculata (Gill.). Vernon (M.H.R.)

Family FULGORIDAE

Subfamily DICTYOPHORINAE

Scolops sulcipes (Say). Penticton, Aug. 16th, 1920 (W.D.)
;
Enderby, Aug. 22nd, 1920

(W.D.)

Scolops angustatus Uhl. Penticton, Aug. 25th, 1924 (W.D.)
;
Summerland, Aug. 28th,

1924 (W.D.)
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Subfamily ACHILINAE

Epiptera opaca (Say). B. C. (Can. Nat. Coll.).

Epiptera henshawi (Van D.). Victoria, July 8th, 1923 (K.F.A.)
; with nymphs under

bark; Merritt, June, 1924 (K.F.A).

Catonia nemoralis Van D. Merritt, June, 1924 (K.F.A.); Goldstream, June 12th, 1923
(W.D.)

;
Saanich, June 11th, 1922 (W.D.); swept from Douglas fir.

Oliarus cinnamomeus Prov. Vane. Id. (Van. D. list, 1917).

Cixius misellus Van D. Burnaby, Aug. 13th, 1923 (W.D.), on Finns contorta

;

Van-
couver, Aug. 18th, 1923 (W.D.)

Cixius basalis Van D. Brit. Col. (Van D. list, 1917); Chilliwack, June 6th, 1926 (O.W.),
dark variety.

Cixius coeloepium Fitch. Agassiz, June, 1921 (R.G.)
;
Victoria, Aug. 8th, 1923 (W.D.)

;

Prince Rupert, July 3rd, 1924 (E.R.B.)
;
Vancouver, June 28th, 1922 (W.D.).

Cixius praecox Van D. Vernon, September 25th, 1918 (W.D.)
;
Enderby, Oct. 27th, 1920;

Armstrong, Sept. 29th, 1918 (W.D.)

Subfamily ISSINAE

Bruchomorpha dorsata Fitch. Enderby, Aug. 23rd, 1920 (W.D.), on Cornus pubescens

;

Summerland, July 18th, 1923 (W.D.).

Subfamily DERBLNAE

Otiocerus degeeri Kby. Enderby, Aug. 22nd, 1920 (W.D.) ; Sugar Lake, Aug. 31st, 1924
(W.D.)

;
Saanich, Aug. 13th, 1922 (W.D.)

;
Mission, Sept. 10th, 1924 (W.D). Rare;

swept from willows.

Subfamily DELPHACINAE

Stenocranus dorsalis var. vittatus Stal. Vernon, Oct. 20th, 1918 (W.D.)
;
Shawnigan,

Sept. 15th, 1922 (W.D.); Agassiz, Aug. 25th, 1921 (W.D.)
; common on Carex.

Laccocera vittipennis Van D. Gordon Head, Aug. 17th, 1920 (W.D.) ; Goldstream, April
28th, 1926 (W.D.)

Liburniella ornata (Stal). Thormanby Id., Aug. 8th, 1925 (O.W.); det. Whittaker.

Liburnia pellucida (Fabr.) Chilcotin, June 15th, 1920 (E.R.B.)
;
Shawnigan, Sept. 3rd,

1923 (W.D.)
;
Chilliwack (O.W.)

Liburnia consimilis Van D. Victoria, May 29th, 1918 (W.D.)
; Royal Oak, Sept. 14th,

1918 (W.D.)
; Cowichan, Sept. 22nd, 1925 (W.D.); common on Carex.

Liburnia osborni Van D. (?) Saanich, June 6th, 1918 (W.D.) ; det. Ball.

Family PSYLLI DAE

Subfamily LIVIINAE

Livia caricis Crawf. Glacier, (Hubbard & Schwarz), on Carex; (Crawford, U.S.N.M.
Bui. 85, p. 23).

Aphalara angustipennis Crawf. Duncan, June 29th, 1922 (W.D.)

Subfamily TRIOZINAE

Trioza varians Crawf. Brit. Col. (Van D. list, 1917).

Trioza longicornis Crawf. Vancouver, (Crawford, U.S.N.M. bul. 85, p. 92).

Subfamily PSYLLIINAE

Euphyllura arbuti Schwarz. Gordon Head, Sept. 7th, 1925 (W.D.); on Arbutus men-
ziezii.

Arytaina fuscipennis Crawf. North Bend, (Schwarz); on Ceanothus sanquineus; (Craw-
ford, U.S.N.M. bul. 85, p. 125).

Psyllia americana (Crawf.) Brit. Col. (Van D. list, 1917); var. flava Crawf. Victoria,
Vancouver, (Hubbard & Schwarz). Crawford, U.S.N.M. bul. 85, p. 148).

Psyllia alni var. americana Crawf. Sooke, June 30th, 1923 (W.D); Victoria, Sept. 8th,
1922 (W.D.)
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SPECIES PREVIOUSLY RECORDED IN ERROR

Aradus inornatus Uhl. Parshley, Univ. Mich. Occ. pap. 71, p. 13. (Misidentified,
=blaisdelli Van D.).

Blissus leucopterus (Say). Parshley, Univ. Mich. Occ. pap. 71, p. 16. (Misidentified,
=occiduus Barb.).

Physatochella ornata Van D. Downes, Proc. Ent. Soc. B. C., 1924, p. 28. (Misidentified,
=plexa Say.).

Rasahus thoracicus Stal. Rep. Ent. Soc. Ont., 1913, p. 136 (Californian).

Orthotylus dorsalis (Prov.). Downes, Proc. Ent. Soc. B. C., 1924, p. 28. (Misidentified,

=pacifica Van D.).

Ceratocapsus modestus (Uhl.). Parshley, Univ. Mich. Occ. pap. 71, p. 32. (Misidenti-
fied,=fusiform is Van D.).

Lopidea aculeata Van D. Parshley, Univ. Mich. Occ. pap. 71, p. 32 (Misidentified,

=ampla Van D.).

Tiryus punctulatus (Reut.) Downes, Proc. Ent. Soc. B. C., 1924, p. 30. (Misidentified).

Gerris marginatus Say. Parshley, Proc. Ent. Soc. B. C., 1921, p. 21. Misidentified,
=incurvatus D. & H.).

Pagaronia 13-punctata Uhl. Rep. Ent. Soc. Ont., 1913, p. 135. (Californian).

Glossonotus univittatus Harr. Downes, Proc. Ent. Soc. B. C., 1924, p. 31. (Misiden-
tified—this is a Telamona.).

Agallia californica Bak. Downes, Proc. Ent. Soc. B. C., 1924, p. 31. (Doubtful record;
original specimen lost).

Deltocephalus punctatus O. & B. Downes, Proc. Ent. Soc. B. C., 1924, p. 31. (Mis-
identified,=fuscinervosus Van D.).

Bruchomorpha sutural is Melich. Downes, Proc. Ent. Soc. B. C., 1924, p. 32. (Misidenti-
fied).
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ENTOMOLOGICAL SOCIETY

of

^BRITISH COLUMBIA

REPORT OF THE SECRETARY-TREASURER
FOR THE YEAR 1925

I beg to submit the following report on the activities of the Society

for the past year

:

Finances

The financial state of the Society continues very satisfactory, owing,

chiefly, to the annual grant from the Provincial Government.

Our total expenditure for the year was $286.35, and our income

$304.05. Our balance to date in the bank is $194.25.

Proceedings

Number 22 of our proceedings was published during the past year at

a cost of $187.00.

The year has again been a heavy one for applications for back numbers

of our publications, and, when these were sent, in nearly every case ex-

changes were received, which have been incorporated in our library.

Membership

There are at present thirty-five members of the Society, a slight in-

crease over last year.

Library

I have received from Mr. Downes two lists of the contents of our

library, one covering systematic papers and one the economic matter.

The library is lodged with the Provincial Library in the Parliament

buildings, and books are sent free to members upon application to the

Provincial Librarian. The great drawback in the past has been the absence

of a catalogue, and the list supplied by Mr. Downes is the result of a

motion passed last year that Mr. Downes and Mr. Hardy be deputed to

compile a list, so that it may be printed and distributed to members.

Advisory Board

A meeting of this board was held in December last, when the following

subjects of policy were discussed

:
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A proposal from the B. C. Academy of Science for a joint annual

meeting for all scientific bodies in the province was referred to this meeting

for consideration.

On the question of adding books to the Society’s library, the Secre-

tary was asked to circularize the members and gather their opinions regard-

ing the books most wanted, when it was suggested that $100.00 be expended

on a selection of these.

The advisability of publishing check lists of the various orders of

insects found in the Province was discussed, and the Secretary was again

asked to circularize the members, asking what groups they could list. It

was suggested that these lists be submitted to the Board and then mimeo-

graphed.

A few answers to the circular were received. Mr. Downes has promised

a list of Hemiptera. Mr. Garret has promised practically the whole of the

Diptera when we ask for it, and has already sent a list of his new descrip-

tions in the Blepharoceridae, Chironomidae and Dixidae. Mr. Buckell and

myself have already published lists of the orthoptera and aphididae respec-

tively, as far as they are known. Mr. Hearle has the mosquitos written up.

Several workers in Lepidoptera have referred us to Mr. Blackmore, who
wishes the whole subject discussed at this meeting, as doubtless it will be.

The financial statement is appended.

R. GLENDENNING,
Hon. Secretary-Treasurer

Agassiz, B. C., February 25th, 1926.

Financial Statement for the Year 1925

Receipts

Balance from 1924 $176.55

Subscriptions 49.00

Bank Interest 5.05

Prov. Govt. Grant 250.00

Expenditures

Printing programmes, 1924..$ 8.40

Printing programmes, 1925.. 9.98

Rent of meeting room 10.00

Dues to Ontario Society 31.17

Printing Proceedings No. 22 195.30

Express, postage and sund... 31.50

Balance in bank 194.25

$480.60

R. GLENDENNING,
Hon. Secretary-Treasurer

$480.60

Audited and found correct,

J. W. EASTHAM, Honorary Auditor.
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REPORT OF THE SECRETARY-TREASURER
FOR THE YEAR 1926

I beg to submit the following report on the activities of the Society

for the past year

:

Finances

The Society ends the present year with a credit balance of $120. This

will all be absorbed by Proceedings No. 23, at present in the press.

Membership

The membership remains at thirty-five
;
some old members have

dropped out, but others have taken their places.

Arrears of subscriptions amount to $14.00, as compared with $25.00

last year.

Proceedings

During the past year the original Quarterly Bulletins of the Society,

published from 1906 to 1908, have been reprinted at a cost of $225.00.

Proceedings No. 23, consisting in a list of Hemiptera of British Col-

umbia, contributed by Mr. Downes, is at present in the press. This is being

published in accordance with the plan of the Society to print check lists

of all the orders of inserts occurring in the province.

I have in manuscript a check list of the mosquitos of the province pre-

pared by Mr. E. Hearle, and I believe other members are working up
further groups.

Library

I am glad to be able to report that we have at last compiled a cata-

logue of books, periodicals and pamphlets in the Society’s library. This

is the result of the combined work of Mr. Downes, Mr. Buckell, and the

Secretary. The list has been divided into economic and systematic

papers, arranged alphabetically under the authors’ names, and separated

into the chief orders of insects.

This list, with the supplementary report of 1916, gives a complete

catalogue of literature available for borrowing by members of the Society.

Besides numerous pamphlets received in exchange for our Proceed-

ings, the following books have' been added this year

:

Textbook of Entomology ------ Imms.

Anatomy and Physiology of the Honey Bee - - - Snodgrass

Principles of Insect Control - Wardle & Buckle

Manual of Entomology ------ Comstock
The Plecoptera or Stone Flies - - - Needham & Claasen

Insects Affecting Domestic Animals - Osborn
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The last two being presented by Mr. Whittaker.

I am glad to state that we have located numerous missing numbers

of several journals, etc., received in years gone by in exchange for our

proceedings, and we nowT have the “Canadian Entomologist,’’ complete

since 1896, and the “Entomological News” for the last ten years.

A suitable bookcase has now been provided for the library, which is

housed in Mr. Downes’ office in the Parliament Buildings, Victoria, where

applications for the loan of matter should be addressed.

R. GLENDENNING,
Hon. Secretary-Treasurer.

Agassiz, B. C., February 25th, 1927.

Financial Statement for the Year 1926

Receipts Expenditures

Balance from 1925 ...$194.25 Printing programmes and

Subscriptions for 1926 ... 55.00 letterheads $ 17.33

Subscriptions, previous Rent of meeting room, Vic-

arrears ... 11.00 toria . 7.50

Bank interest ... 7.40 Dues to Ontario Society 34.00

Sale of Proceedings ... 6.00 Re-printing Bulletins 225.00

Prov. Government Grant... ... 250.00 Express and postage 25.15

Books purchased for library 24.65

Bookcase for library 16.40

Secretary’s honorarium 50.00

Sundries 2.95

Balance in bank 120.67

$523.65 523.65

R. GLENDENNING,
Hon. Secretary-Treasurer

Audited and found correct,

J. W. EASTHAM, Honorary Auditor.
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PRESIDENTIAL ADDRESS

By J. W. Winson

To the Members of ti-ie British Columbia Entomological Society :

Gentlemen :

It is customary in learned and scientific societies to elect one of the

most learned or scientific of the members to the presidential chair. The

presidency is regarded as a decoration for merit, honorably achieved in

research or practise. No society ever made such a violent departure from

that age-old custom as you did last year when you raised to the chair one

of the least important of your members
;
one who had done absolutely

nothing in its service, and who knew less than any other member of the

science to which the Society is devoted. For twelve months I have tried to

discover a reason for this variation, and I can only guess that specialisation

has become so pronounced in the Society that you were alarmed lest it

break up into unrelated divisions, and therefore, if you appointed one

who held you all in reverence, and gazed at each with equal wonder and

ignorance, you could pursue your courses without hindrance or inter-

ruption, because he would not know enough to interfere. If that was your

reason, you have succeeded admirably, and may be congratulated on your

choice.

When I joined this Society years ago, I knew nothing entomological^

beyond an intimate acquaintance with the bee and the flea. I kept a few

colonies and a flock of chickens. My chief motive in joining was curiosity.

I wanted to know the men who could be interested eagerly in grubs and

bugs, and I was astonished at the interest it gave me, not only in the

science but in the members. My continued membership has been due to

the agreeable characters I have met and the friendships I have gained.

There are old members, admired and reverenced for their pioneering work,

and younger folk whose zeal and optimism are most refreshing. I have

received letters from a feminine member whose ‘
‘ mouth watered ’

’ for the

aphids on my ivy, and one of the several members who have visited my
home created a sensation in the village on his arrival. I met him at the

station in the spring sunshine, when the Buprestidae and the Cerambycidae

were flying, or so he said. His baggage, that seemed suspiciously large

for a week-end visit, was flung to the ground and rummaged until a

monstrous net was unpacked and set up. Then began much sweeping over

ditch and sidewalk, while the natives, down for their mail, stood wondering.

It took me months to recover my good reputation for sobriety and

sanity, for of course I helped with the killing-bottles. I have been in

close-packed dens with other members, poring over microscopes and setting

boxes, interested, certainly, in the subject, but often more enthralled by
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the enthusiasm of the member whose devotion to his order has added life

to his existence and has opened the folds of knowledge a little wider, that

others may pass more easily. Such experiences have been very good, and

have made my membership with this Society very precious.

Leaving the subject of myself, rather reluctantly, I wish to congratu-

late the Society on its own standing, and its mission. Good work, practi-

cal and original, is being done here
;
work that the layman can recognize

and the learned respect and, in the system of exchange in knowledge with

other Societies, this of British Columbia has no need for shame.

And as Entomologists the great public is coming more and more to

respect your work. He who was yesterday a “feeble-minded butterfly

catcher” is to-day regarded as the saviour and defender of crops and

flowers.

The more man learns about his foods and its production, the nature of

the parasites that beset himself and the creatures about him, the more he

turns for light and salvation to the entomologist whom he was wont to

deride.

The Christian knows that the last enemy that shall be destroyed is

death. The scientist begins to see that the last but one of the hosts that

would defeat him is that of the insects, and when we regard the evils and

the dangers that fly by day and creep by night, wars with human
enemies seem puerile interruptions in this great campaign, which needs

all our energy and enterprise. One government this year is spending ten

million dollars in fighting one insect, and this without hope of extinction

—

only control is expected.

Geology gave us wealth in mineral and fuel
;
chemistry, in a thousand

conveniences and comforts. Physics is easing and lighting our path, but

now entomology must be given the lead, or, with all these blessings and

advances, we may starve by the way. For the twenty-sixth time, you

B. C. Entomologists are meeting to gather and co-relate news from the

Front.

I trust the conference will be of benefit and encouragement to all.

Sir Joseph Hooker once said to a number of Scientists: “Too much
of our dear-bought experience dies with us.

’
’ This meeting is instituted that

such experience shall not die, but shall be distributed for the enlighten-

ment of others, and in these efforts I wish you all success.
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LIST OF MOSQUITOES OF BRITISH COLUMBIA
Recorded to December 31, 1926

By Eric Hearle, Dominion Entomological Branch

Family CULICIDAE

Sub-family CULICINAE

Tribe Culicini

Tribe Anophelini

Sub-family CHAOBORINAE

Sub-family DIXINAE

Sub-family CULICINAE
Tribe Culicini

Genus CULEX Linnaeus

Sub-genus Neoculex Dyar

(1) Culex apicalis Adams:—*Wellington, August, 1906 (Dyar &
Caudell)

;
*Royal Oak, April, 1917 (R. C. Treherne)

;
Savory

Island, April 10th, 1917 (R. S. Sherman)
;
Vancouver, April 22nd,

1917 (R. S. Sherman)
;
*Pitt Meadows, June 7th, 1919 ( E. Hearle)

;

^Mission, October 9th, 1919 (E. Hearle)
;
*Dewdney, July 4th, 1919

(E. Hearle)
;

*Agassiz, June 20th, 1919 (E. Hearle)
;

*Agassiz, June

20th, 1919 (E. Hearle)
;

Summerland, March 20th, 1924 (E.

Hearle)
;
Osoyoos, July 24th, 1920 (E. Hearle)

;
fCranbrook — —

(C. Garrett).

Sub-genus Culex Linnaeus

(2) Culex pipiens Linnaeus:—^Vancouver, January 11th, 1917 (R. S.

Sherman).

(3) Culex tarsalis Coquillett:—*Wellington, August 8th, 1906 (Dyar

& Caudell)
;

#Royal Oak, April, 1917 (R. C. Treherne)
;
Fort Lang-

ley, July 23rd, 1921 (E. Hearle)
;

^Mission, August, 1919 (E.

Hearle)
;
Hatzic, June 20th, 1921 (E. Hearle)

;

#Chilliwack, July

3rd, 1919 (E. Hearle)
;

^Harrison, June 20th, 1919 (E. Hearle)
;

Kelowna, 1923 (E. Hearle)
;
Summerland, August 27th, 1920 (E.

Hearle)
;
Oliver, April 12th, 1923 (C. Garrett)

;
fCranbrook

(C. Garrett).

Genus THEOBALDIA Neuve-Lemaire

Sub-genus Culicella Felt

(4) Theobaldia dyari Coquillett :—*Kaslo, May 29th, 1903 (H. G.

Dyar); *Kwinitsa, June 10th, 1919 (H. G. Dyar).
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Sub-genus Theobaldial Neuve-Lemaire

(5) Theobaldia alaskaensis Ludlow:—*Atlin, July 26th, 1919 (H. G.

Dyar)
;
*Hope, May 20th, 1919 (E. Hearle)

;
Lillooet, June 23rd,

1917 (M. Ruhman) • Chilcotin, May 7th—August 22nd, 1920 (E. R.

Buckell)
;
Oliver, April 16th, 1923 (C. Garrett)

;
fCranbrook —- —

(C. Garrett).

(6) Theobaldia incidens Thompson:—Victoria, August, 1919 (E.

Hearle) • Savory Island, August 19th, 1915 (R. S. Sherman)
;

Vancouver, January 7th, 1917 (R. S. Sherman)
;
*Caulfeilds, May

3rd, 1919 (E. Hearle)
;

^Mission, June 14th, 1919 (E. Hearle)
;

*Agassiz, April 22nd, 1919 (E. Hearle)
;
Chilliwack, July, 1919 (E.

Hearle)
;
Popcum, May 23rd, 1919 (E. Hearle)

;
Yale, July 19th,

1920 (E. Hearle)
;
*Metlakatla, August 1st, 1910 (G. LI. Keen)

;

>x=prince Rupert, May 31st, 1919 (H. G. Dyar)
;
*Atlin, July 26th,

1919 (H. G. Dyar)
;
^Hazleton, September 9th, 1919 (H. G. Dyar)

;

Vernon, March 25th, 1924 (E. Hearle) • Penticton, August 21st,

1920 (E. Hearle)
;
Oliver, April 13th, 1923 (C. Garrett)

;
Minnie Lake,

Nicola, July 25th, 1925 (N. Criddle)
;
fCranbrook — —- — (C.

Garrett).

(7) Theobaldia impatiens Walker:—Savory Island, April 9th, 1917 (R.

S. Sherman)
;

Vancouver, March 20th, 1916 (R. S. Sherman)
;

*Caulfeilds, May 3rd, 1919 (E. Hearle)
;
*Clayburn, March 25th,

1919 (E. Hearle)
;

*LIatzic, April 14th, 1919 (E. Hearle) • Davis

Lake, July 10th, 1921 (E. Hearle)
;
Dewdney, July 18th, 1919 (E.

Hearle)
;

*Agassiz, June 1st, 1917 (A. E. Cameron)
;
Sumas Prairie

— 1858 (G. H. Lord)
;
Sardis, May, 1919 (E. Hearle) : MTope, May

20th, 1919 (E. Hearle)
;
Mount Cheam, August, 1907 (R. S. Sher-

man)
;
^Prince Rupert, May 14th, 1919 (H. G. Dyar) • Massett

. '^Terrace, August 14th, 1919 (H. G. Dyar); Sicamous, May
5th, 1922 (E. Hearle); #Kaslo, July 19th, 1903 (H. G. Dyar);

fCranbrook (C. Garrett).

(8) Theobaldia inornatus Williston:

—

#Nicomen, July 27th, 1919 (E.

Hearle)
;
Vernon, March, 1924 (E,. Hearle)

;
Kelowna, August 28tli,

1923 (E. Hearle)
;
Summerland, August 27th, 1920 (E. Hearle)

;

Penticton, August 21st, 1920 (E. Hearle)
;
Oliver, April 20th, 1923

(C. Garrett; fCranbrook (C. Garrett).

Genus MANSONIA Blanchard

Sub-genus Coquillettidia Dyar

(9) Mansonia perturbans Walker:— ^Vancouver, August 22nd, 1919

(E. Llearle)
;
Capilano Canyon, August, 1919 (E. Hearle)

;
*Hatzic,

July 22nd, 1919 (E. Hearle)
;
Nicomen, July 7th, 1920 (E. Hearle)

;

#Kaslo, July 2nd, 1903 (R. P. Currie).
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Genus AEDES Meigen

Sub-genus Ochlerotatus Lyncb Arribalzaga

(10) Aedes pullatus Coquillett :
—"Kwinnitsa, May 29th, 1919 (H. G.

Dyar); *Kaslo, July 23rd, 1903 (H. G. Dyar
;
"Bennett, July 28th,

1919 (H. G. Dyar)
;
"Atlin, July 23rd, 1919 (H. G. Dyar).

(11) Aedes intrudens Dyar:—"Kwinitsa, May4 22nd, 1919 (H. G. Dyar)

;

"Salvus, June 3rd, 1919 (H. G. Dyar)
;
"Terrace, August 12th, 1919

(H. G. Dyar)
;
fCranbrook — (C. Garrett).

(12) Aedes diantaeus Howard, Dyar & Knab :
—"Salvus, June 9th, 1919

(H. G. Dyar)
;
"Terrace, August 13th, 1919 (IT. G. Dyar).

(13) Aedes punctor Kirby:—Mission, May, 1920 (E. Hearle); Mc-

Connell Creek, July 10th, 1921 (E. Hearle)
;
"Agassiz, May 1st, 1919

(E. Hearle)
;
Laidlaw, May, 1919 (E. Hearle)

j
"Kwinista, May 22nd,

1919 (H. G. Dyar)
;
"Atlin, July 22nd, 1919 (H. G. Dyar)

;
"Terrace,

August 12th, 1919 (H. G. Dyar)
;
"Hazleton, September 6th, 1919

(H. G. Dyar)
;
"Prince George, May 12th, 1919 (H. G. Dyar)

;

Revelstoke, August, 1920 (E. Hearle)
;
Greenslide, August, 1920 (E.

Hearle)
;
Wigwam, August, 1920 (E,. Hearle) Arrowhead, August,

1920 (E. Hearle)
;
"Field, August 15th, 1903 (H. G. Dyar)

;
fCran-

brook (C. Garrett).

(14) Aedes leuconotips Dyar:— "Prince Rupert, May 22nd, 1919 (H.

G. Dyar).

(15) Aedes cyclocerculus Dyar:— "Prince Rupert, May 11th, 1919 (PI.

G. Dyar.

(16) Aedes aboriginis Dyar:— "Royal Oak, May 4th, 1917 (R. C.

Treherne)
|
"Westholme, May 3rd, 1917 (A. E. Cameron)

;
Victoria,

March 28th, 1920 (W. B. Anderson)
;
Coquitlam, June 25th, 1921

(E. Hearle)
;
Mission, July 14th, 1920 (E. Hearle)

;
McConnell

Creek, June 18th, 1921 (E. Hearle)
;
"Prince Rupert, May 11th,

1919 (H. a Dyar),

(17) Aedes spencerii Theobald:— "Kaslo, June 13th, 1903 (R. P.

Currie)

.

(18) Aedes idahoensis Theobald:— Nicola Lake, June 9th, 1922 (E. R.

Buckell)
;
Douglas Lake, June 13th, 1922 (E. R. Buckell)

;
Aspen

Grove, June 14th, 1922 (E. R. Buckell)
;
Osoyoos, August 21st, 1920

(E. Hearle)
;
fCranbrook (C. Garrett).

(19) Aedes hirsuteron Theobald:— Kamloops, August, 1920 (E.

Hearle)
;
"Sicamous, July 28th, 1916 (C. G. Hewitt)

;
Revelstoke,

August 12th, 1920 (E. Hearle)
;
Donald, August 12th, 1920 (E.

Hearle)
;
Golden, August 14th, 1920 (E. Hearle)

;
"Wigwam, August

14th, 1903 (H. G. Dyar)
;
Arrowhead, August 13th, 1920 (E. Hearle)

;

"Lardo, July 7th, 1903 (H. G. Dyar)
;
"Kaslo, July 4th, 1903 (H. G.
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Dyar)
;

*Ainsworth, July 10th, 1903 (H. G. Dyar) • Okanagan Falls,

July 30th, —- (C. G. Hewitt)
;
Nicola Lake, July 17th, 1922 (E. R.

Bnckell)
;
Aspen Grove, July 17th, 1922 (E, R. Buckell).

(20) Aedes aldrichi Dyar & Knab :—
- ffNanoose Bay, August 1st, 1903

(J. Fletcher)
;
White Rock, July 31st, 1920 (E. Hearle)

;
Coquitlam,

June 25th, 1921 (E. Hearle)
;
Fort Langley, July 23rd, 1921 (E.

Hearle); ^Ruskin, July 23rd, 1919 (E. Hearle); Silverdale, June

17th, 1921 (E. Hearle); Steelhead, June 19th, 1921 (E. Hearle);

Davis Lake, July 10th, 1921 (E. Hearle)
;

^Mission, August 4th,

1919 (E. Hearle)
;
McConnell Creek, July 10th, 1921 (E. Hearle)

;

*Nicomen Island, June 15th to August 3rd, 1919 (E. Hearle)
;

^Abbottsford, July 12th, 1920 (H. G. Dyar)
;
^Chilliwack, July 2nd,

1919 (E. Hearle)
;
Harrison Mills, July, 1921 (E. Hearle)

;

*Agassiz,

July 16th, 1919 (E. Hearle)
;
Laidlaw, July, 1920 (E. Hearle)

;

*Hope, August 3rd, 1919
;
Yale, July 19th, 1920 (E. Hearle)

;
Chase,

May 27th, 1919 (W. B. Anderson)
;
Sicamous, August 3rd, 1921 (E,

Hearle)
;
Vernon, August 6th, 1920 (R. C. Treherne)

;
ffPrince

George, September 7th, 1919 (H. G. Dyar).

(21) Aedes impiger Walker:— *Atlin, July 22nd, 1919 (H. G. Dyar);

^Prince George, -May 11th, 1919 (H. G. Dyar)
;
Barkerville, August

14th, 1921 (E. R. Buckell)
;
Vernon, May 9th, 1922 (E. Hearle)

;

Penticton, May 1st, 1919 (E. R. Buckell)
;
Fairview, May 4th, 1919

(E. R. Buckell)
;
Oliver, April 16th, 1923 (C. Garrett)

;
Glacier, July

27th, 1916 (C. G. Hewitt).

(22) Aedes cataphylla Dyar:— #Atlin, July 22nd, 1919 (H. G. Dyar)
;

*White Pass, July 28th, 1919 (H. G. Dyar)
;
Chilcotin, May 30th to

July 9th, 1920 (E. R. Buckell)
;
*Mount Cheam, August 7th, — (J.

Fletcher)
;

Lillooet, May 3rd, 1916 (Tom Wilson)
;
Vernon, May

5th, 1923 (E. Hearle)
;
Nicola Lake, June 9th, — July 17th, 1922 (E.

R. Buckell)
;
Oliver, April 20th, 1923 (C. Garrett)

;
Osoyoos, May

19th, 1923 (C. Garrett); fffKaslo, 1903 (Dyar, Caudell & Currie):

ft fCranbrook, May 12th, 1922 (C. Garrett)
;
Glacier, July 27th, 1916

(C. G. Hewitt)
;
*Field, August 15th, 1906 (H. G. Dyar).

(23) Aedes pacificensis Hearle:—Discovery Island, (near Victoria),

April 12th, 1920 (W. B. Anderson).

(24) Aedes communis De Geer, form lazarensis F. & Y. :—Vancouver,

April 17th, 1915 (W. B. Anderson)
;
Hatzic, July 11th, 1921 (E.

Hearle)
;
Davis Lake, July 10th, 1921 (E. Hearle)

;
McConnell Creek,

July 10th, 1921 (E. Hearle)
;
Nicomen Island, July 20th, 1920 (E.

Hearle)
;
*Kwinitsa, May 24th, 1919 (H. G. Dyar)

;
*Atlin, July 22nd,

1919 (H. G. Dyar)
;
*Salvus, May 27th, 1919 (H. G. Dyar)

;
^Terrace,

August 12th, 1919 (LI. G. Dyar)
;

;XiPrince George, May 9th, 1919

(H. G. Dyar)
;
Vernon, May 5th, 1922 (E. Hearle)

;
Penticton, May

5th, 1919 (E. R. Buckell)
;
Oliver, April 20th, 1923 (C. Garrett)

;
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*Kaslo, June 11th, 1902 (H. G. Dyar)
;
Cranbrook, May 1st, 1922 (C.

Garrett)
;
^Glacier, July 28th, 1916 (C. G. Hewitt).

(25) Aedes pionips Dyar:—*Kwinitsa, May 25th, 1919 (H. G. Dyar);

*Atlin, July 22nd, 1919 (Ii. G. Dyar)
;
^Terrace,, August 12th, 1919

(II. G. Dyar)
;
*Princ'e George, May 9th, 1919 (H. G. Dyar)

;
fCran-

brook (C. Garrett).

(26) Aedes dorsalis Meigen:—*Qualicum, July 2nd, 1903 (J. Fletcher);
#Nanoose Bay, August 1st, 1903 (J. Fletcher)

;
^Duncans, August

6th, 1906 (Dyar & Caudell)
;

^Victoria, August 29th, 1919 (E.

Hearle)
;
^Buccaneer Bay, August 24th, 1919 (E. Hearle)

;
^Caufeilds,

May 30th and August 6th, 1919 (E. Hearle)
;
Capilano Canyon, June,

1919 (E. Hearle)
;
^Vancouver, August 6th, 1906 (Dyar & Caudell)

;

Summerland, August, 1920 (E. Hearle)
;
Penticton, August, 1920 (E.

Hearle)
;
Douglas Lake, June 1st, 1925 (E. R. Buckell)

;
Osoyoos,

May 19th, 1923 (C. Garrett).

(27) Aedes campestris Dyar & Knab :—Chilcotin, June 2nd, August 5th,

1920 (E. R. Buckell)
;
Kelowna, July 26th, 1918 (R. C. Treherne)

;

Douglas Lake, June 13th, 1922 (E. R. Buckell)
;

#Kaslo, June 21st,

1903 (H. G. Dyar).

(28) Aedes canadensis Theobald:—^Mission, September 10th, 1919 (E.

Hearle)
;
Dewdney, July 19th, 1921 (E. Hearle)

;
Yale, July 19th,

1919 (E. Hearle)
;
Vernon, August 6th, 1920 (R. C. Treherne)

;

#Kaslo, June 3rd, 1903 (H. G. Dyar)
;
^Prince George, May 22nd,

1919 (H. G. Dyar).

(29) Aedes excrucians Walker:—Hatzic, June 15th, 1919 (E. Hearle);

Vernon, May 5th, 1922 (E,. Hearle)
;
Kootenay Flats, May, 1916 (Tom

Wilson)
;
Lillooet, May 3rd, 1916 (Tom Wilson)

;
Oliver, May 16th,

1923 (C. Garrett)
;

fCranbrook (C. Garrett).

(30) Aedes inequitus, form mutatus Dyar:—Vernon, May 18th, 1920

(E. P. Venables)
;
Oliver, May 1st, 1923 (C. Garrett).

(30a) Aedes increpitus Dyar, form hewitti Hearle:—Agassiz, June 15th,

1920 (E. Hearle)
;
Yale, July 19th, 1920 (E. Hearle)

;
Lillooet, June

23rd, 1917 (R. C. Treherne)
;
Nicola Lake, June 18th, 1922 (E. R.

Buckell)
;
Aspen Grove, July 14th, 1922 (E. R. Buckell)

,

(31) Aedes flavescens Muller:—*Mount Cheam, August 3rd, 1899 (J.

Fletcher)
;
Chilcotin, June 18th, 1923 (E. R. Buckell)

;
fOliver, 1923

(C. Garrett).

(32) Aedes aloponotum Dyar:—Shawnigan, August 2nd, 1919 (W.
Downes)

;

* #Nanaimo, August 6th, 1906 (Dyar & Caudell)
;
Saanich,

June 11th, 1919 (W. Downes)
;

#*Mission, July 18th, 1919 (E.

Hearle)
;
Hatzic, June 29th, 1920 (E. Hearle)

;
^Harrison, June 20th,

1919 (E. Hearle)
;

**Agassiz, May 23rd, 1919 (E. Hearle)
;
Popcum,

May 23rd, 1919 (E. Hearle)
;
Hope, May 21st, 1919 (E. Hearle).



16 B. C. Entomological Society

(33) Aedes stimulans Walker:—Vernon, April 23rd, 1922 (E. Hearle).

(34) Aedes fitchii Felt & Young, form palustris Dyar:—"Royal Oak,

April, 1917 (R. C. Treherne)
;

Victoria, July 5th, 1917 (A. E.

Cemeron).

(35) Aedes tricliurus Dyar:—"Kaslo, June 25th, 1903 (H. G. Dyar).

Aedes nearcticus Dyar :—-No definite record—at high elevations.

Simpson Pass, British Columbia or Alberta, 1923 (N. B. Sanson).

Taeniorhynchus Lyncli-Arribalzaga (Sub-genus).

(36) Aedes varipalpus Coquillett:—*'Wellington, August 8th, 1906 (Dyar

& Caudell)
;

"Nanaimo, August 6th, 1906 (Dyar & Caudell)
;

""Victoria, August 12th, 1906 (H. G. Dyar)
;

*Vancouver

August 6th, 1906 (H. G. Dyar)
;
"Caulfeilds, July 19th, 1919 (E.

Hearle) • Capilano Canyon, June, 1919 (E. Hearle)
;
Coquitlam, June

25th, 1921 (E. Hearle)
;
Fort Langley, July 23rd, 1921 (E. Hearle)

;

"Mission, July 14th, 1920 (H. G. Dyar)
;
Steelhead, June 19th, 1921

(E. Hearle)
;
Davis Lake, July 10th, 1921 (E. Hearle)

;
McConnell

Creek, July 10th, 1921 (E. Hearle)
;
"Deroche, June 13th, 1919 (E.

Hearle)
;
"Harrison, June 20th, 1919 (E. Hearle)

;
Kilgard, June

17th, 1919 (E. Llearle)
;
"Hope, May 20th, 1919 (E. Hearle)

;
"Terrace,

August 12th, 1919 (H. G. Dyar)
;
"Kaslo, June 17th, 1903 (H. G.

Dyar)

.

Finlaya Theobald (sub-genus).

(37) Aedes triseriatus Say:—Vernon, September 17th, 1921 (E. Hearle).

Aedimorphus Theobald (sub-genus).

(38) Aedes vexans Meigen:—New Westminster, July, 1919 (E. Hearle)
;

Coquitlam, July, 1919 (E. Hearle)
;
Fort Langley, July 23rd, 1921

(E. Hearle)
;
"Whonnock, July 23rd, 1919 (E. Hearle)

;
Silverdale,

July 23rd, 1919 (E. Hearle)
;
"Mission, June 12th to October 9th, 1919

(E. Hearle) ;
McConnell Creek, July 10th, 1921 (E. Hearle)

;

Matsqui Prairie, July, 1919 (E. Hearle)
;
Hatzic, July 22nd, 1919

(E. Hearle)
;

Nicomen Island, July 13th, 1919 (E. Hearle)
;

Sumas Prairie, July 31st, 1919 (E. Hearle)
;
"Chilliwack, July 3rd,

1919 (E. Hearle).; Laidlaw, July, 1919 (E. Hearle); Kamloops,

August, 1920 (E. Hearle)
;
Chase, May 27th, 1919 (W. B. Anderson)

;

Sicamous, August 12th, 1920 (E. Hearle) • Vernon, June 10th, 1917

(R. C. Treherne)
;
Kelowna, August 28th, 1923 (E. Hearle)

;
Pentic-

ton, August, 1923 (E. Hearle)
;
Oliver, August, 1920 (E. Hearle)

;

Osoyoos, June 10th, 1919 (W. B. Anderson)
;
Nicola Lake, August

29th, 1922 (E. R. Buckell)
;
Aspen Grove, June 14th, 1922 (E. R.

Buckell)
;
Revelstoke, August 12th, 1920 (E. Hearle)

;
Arrowhead,

August, 1920 (E. Hearle)
;
"Kaslo, June, 1903 (H. G. Dyar)

;
"Ains-

worth, June 10th, 1903 (R. P. Currie)
;
fCranbrook (C. Garrett)

;

Golden, August, 1920 (E. Hearle)
;
"Prince George, September 7th,

1919 (H. G. Dyar).
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Aedes Meigen (sub-genus).

(39) Aedes cinereus Meigen, form fuscus O. S. c—New Westminster,

August 19th, 1920 (E. Hearle)
;
Douglas Island, July, 1920 (E.

Ilearle)
;
Fort Langley, July 23rd, 1921 (E,. Hearle)

;
"Mission, June

23rd, 1919 (E. Hearle)
;
McConnell Creek, June 18th, 1921 (E.

Hearle)
;
Hatzic, July 16th, 1921 (E. Hearle)

;
"Dewdney, June 6th,

1919 (E. Hearle)
;
"Nicomen Island, August 4th, 1919 (E. Hearle)

;

"Chilliwack, July 3rd, 1919 (E. Hearle)
;
"Agassiz, June 20th, 1919

(E. Hearle)
;
Chase, May 27th, 1919 (W. B. Anderson)

;
Sicamous,

August 12th, 1920 (E. Hearle)
;
Revelstoke, August 12th, 1920 (E.

Hearle)
;
Osoyoos, June 18th, 1919 (W. B. Anderson)

;
"Kaslo, June

11th, 1903 (H. G. Dyar)
;
"Prince George, September 9th, 1919 (H. G.

Dyar)
;
"Terrace, August 11th, 1919 (H. G. Dyar)

;
"Salvus, June

7th, 1919 (H. G. Dyar); "Atlin, July 23rd, 1919, (H. G. Dyar);

"Winista, June 1st, 1919 (H. G. Dyar).

ANOPHELINI (Tribe)

Anopheles Meigen (genus).

Anopheles Meigen (sub-genus).

(40) Anopheles punctipennis Say:—"Nanaimo, August 6th, 1906 (Dyar

& Caudell)
;

*Wellington, August 7th, 1906 (Dyar & Caudell)
;

"Duncan, August 9th, 1906 (Dyar & Caudell)
;
"Ladner, April 5th,

1919 (E. Hearle)
;
Buskin, July 30th, 1920 (E. Hearle)

;
"Mission,

July, 1919 (E. Hearle)
;
Davis Lake, July 10th, 1921 (E. Hearle)

;

McConnell Creek, June 18th, 1921 (E. Hearle)
;
"Yarrow, March

25th, 1919 (E. Hearle)
;
Chilliwack, July, 1919 (E. Hearle) Agassiz,

July, 1919 (E. Hearle)
;
"Hope, May 21st, 1919 (E„ Hearle)

;
§Lower

Mainland, 1914 (S. Hadwen)
;
New Westminster, April 9t.h, 1919 (E.

Hearle).

(41) Anopheles quadrimaculatus Say:—Vernon, March 25th, 1924 (E.

Hearle)
;
Oliver, April 10th, 1923 (C. Garrett)

;
Nicola Lake, April

5th to September 5th, 1922 (E. B. Buckell).

(42) Anopheles maculipennis Meigen:—"Mission, July 22nd, 1919 (E.

Hearle)
;
Hatzic, July 30th, 1921 (E. Hearle)

;
"Nicomen Island, June

23rd, 1919 (E. Hearle)
;
Cultus Lake, July 3rd, 1919 (E. Hearle)

;

"Chilliwack, July 3rd, 1919 (E. Hearle)
;
"Revelstoke, August 22nd,

1903 (H. G. Dyar)
;
Kelowna, 1923 (E. Hearle)

;
Oliver, April 8th,

1923 (C. Garrett)
;
§Keremeos, 1914 (S. Hadwen)

;
Summerland,

August, 1920 (E. Hearle)
;

fCranbrook (C. Garrett)
;

Chilcotin,

August, 1921 (E. R. Buckell)
;
Douglas Lake, Nicola, June 3rd, 1922

(E. R. Buckell).

CHAOBORINAE (sub-family)

Eucorethra Underwood (genus).

(43) Eucorethra underwoodii Underwood :—Caulfeilds, August 26th, 1919
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(E. Hearle)
;
Coquitlam, June 3rd, 1919 (E. Hearle)

;
Mission, May

1919 (E. Hearle)
;
Kilgard, July, 1919 (E. Hearle)

;
***Prince Rupert,

May 31st, 1919 (H. G. Dyar)
;
«*Kaslo, June 23rd, 1903 (H. G.

Dyar).

Corethra Meigen (genus).

(44) Corethra culiciformis . De Geer:—* #*Kaslo, June, 1903 (H. G.

Dyar)
;
fCranbrook (C. Garrett).

Chaoborus Lichtenstein (genus).

Chaoborus Lichtenstein (sub-genus).

(45) Chaoborus crystallina De Geer:—fCranbrook (C. Garrett).

(46) Chaoborus crystallina De Geer, form fusca Staeger:—fCranbrook

(C. Garrett).

(47) Chaoborus eluthera Dyar & Shannon:—fCranbrook (C. Garrett).

(48) Chaoborus albipes Johannsen:—Hatzic, July 16th, 1921 (E. Hearle)
;

fCranbrook (C. Garrett).

Schadonophasma Dyar & Shannon (sub-genus).

(49) Chaoborus trivittatus Leow:—New Westminster, May, 1919 (E.

Hearle)
;
Mission, June, 1919 (E. Hearle)

;

###Prince Rupert, May
13th, 1919 (H. G. Dyar)

;
fCranbrook (C. Garrett).

(Sub-family) DIXINAE
Dixa Meigen (genus).

(50) Dixa somnolenta Dyar & Shannon:—fCranbrook; fWasa, April to

October (C. Garrett).

(51) Dixa serrata Garrett:—fOliver, May, 1923 (C. Garrett).

(52) Dixa neoaliciae Garrett :—fCranbrook, June 26th (C. Garrett)
;

fMichel, September 13th (C. Garrett).

(53) Dixa dyari Garrett :—fCranbrook, June (C. Garrett).

(54) Dixa californica Johannsen :—fB. C. (C. Garrett).

(55) Dixa dorsalis Garrett:—fCranbrook, April 28th (C. Garrett);

fWasa, October (C. Garrett).

(56) Dixa orientalis Garrett fCranbrook, May (C. Garrett).

(57) Dixa montanus Garrett:—fCranbrook, June 30th (C. Garrett).

(58) Dixa lobatus Garrett:—fCranbrook, June 30th (C. Garrett)
;
fFort

Steele, July 17th (C. Garrett).

(59) Dixa rudis Garrett :—fWasa, September 27t,h (C. Garrett).

(60) Dixa brevis Garrett:—fOkanagan Falls, September 23rd> 1923 (C.

Garrett)
; fOliver, April, 1923 (C. Garrett).
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(61) Dixa fraterna Garret :—|Bull River, October 10th (C. Garrett).

(62) Dixa johannseni Garrett:—fCranbrook, October (C. Garrett).

(63) Dixa distincta Garrett:—tfCranbrook (C. Garrett).

(64) Dixa simplex Garrett:—fJCranbrook, June, October (C. Garrett).

(65) Dixa plexipus Garrett:—ItJNelson.
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SOME NOTES ON THE HIBERNATING HABITS OF INSECTS IN

DRY TREES IN THE INTERIOR OF B. C.

By A. A. Dennys

During the autumn of 1925, and again in 1926, my immediate chief,

Mr. E. R. Buckell, received a request from the Dominion Entomologist,

Mr. Arthur Gibson, to collect specimens of lacewing flies (Chrysopid

species), as a result of a request which the Department at Ottawa had

received for such material from Dr. R. J. Tillyard of New1 Zealand. Dr.

Tillyard desired Chrysopid material to liberate in l)7ew Zealand in the

hope that' they would assist in checking certain species of aphids which

feed upon oak and other trees.

Having lived in the Salmon Arm district for many years, I could

recollect having seen large numbers of these dainty little insects during
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our annual winter wood-cutting operations whilst on the farm. It was

only in the driest of dead trees that these insects had been seen. Armed
with an axe, my? collecting bag, and a lunch, I set out for many a day.

At firstj I met with little success ; later on I was able to find a fair

number every day. In 1925 we sent about 2000, and in 1926 we sent off

nearly 6000 of these lacewings.

It was during the collection of the Chrysopids that I came to find

out what a number of interesting insects were to be seen in their? winter

quarters, thus rudely disturbed.

I commenced in the last few days of October, and continued until

early December. During the latter part of this time the fact that snow
was upon the ground rendered the work a little more difficult.

Some of the insects showed no great aversion to the damper situa-

tions, such as that usually found under heavy bark near the ground

level; however, for the majority of hibernating insects it would seem

imperative that they find absolutely dry spots in which to pass the

winter.

The largest number of insects found belonged to the Lepidoptera.

Of these; some 23 species, out of a total of 28, were micro moths. Next

came the Coleoptera with 16 species. The Diptera supplied some 11

species. Of Hemiptera, Neuroptera and other small orders there were

8 species.

The Hymenoptera supplied the least number of all, as I only found

6 species of this order.

Added to these insects there were quite a large number of spiders,

large and small, also a few of the Pseudo-scorpions, these latter being

taken under the bark on live nr trees.

Before going further, I should say that my primary object was the

taking of the lacewings, and that I confined my search chiefly to trees

which were favoured by them.

The type of tree usually sought out by most insects for their

winter’s rest is a dead dry one, preferably one with loosened bark and

a certain amount of dry rotten wood under the thick slabs of bark.

The tree, to attain this state, is first of all killed by lightning, fire,

or one of the many causes of death. This attracts the Buprestid and

other boring beetles. For some years this tree, with its tightly cling-

ing bark and, damper inner wood, is the home of the various species of

woodpeckers indigenous to our woods.

In a year or two the bark is riddled with holes made in search of

the boring larvae. This' allows the dampness to be evaporated, causing

in its turn a drying and shrinking of the inner wood, thus loosening
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the bark in large patches. The loosening and drying is followed by a

gradual dry rotting of the outer layers of wood in contact with the air

under the loosened bark. The thick bark keeps out the moisture from

rain, snow, fogs and dew.

The tree has now reached the stage when it is in the best state to

act as the winter home of all these insects needingi snug homes in which

to escape the storms and vicissitudes of a hard, cold winter.

Their most imperative need seems to be to keep dry
;
when damp-

ened, disease and fungus growths soon destroy them.

It seems that the locality of such trees has a lot to do with the

number of insects resorting to them. A tree growing in thick second

growth and closely hemmed in by brush is not favourable. It is con-

tinually damp, and gets little sun, at least on its lower half.

The best type of tree is one growing on the north side of small

openings in the bush. Here it will be protected fairly well from norther-

ly winds, and, most important of all factors, it will receive the most

possible sunshine during the long winter and early spring. A tree of

this type always has very dry bark and, wood on the south side, which

is the side chosen by most of the insects which stay under the bark.

Those that go deeper into the rotten wood and empty borer tunnels do

not seem to prefer any particular side of the tree, as there they are

protected from weather conditions of all kinds.

Taking these insects in the order enumerated, I will remark upon
their habits as I found them.

The largest of the moths were the Noctuids, Litholamia napaea

Morr, Ufeus hulstii Smith, and Enargia decolor Weac. These were

mostly found in the larger empty borer tunnels and rotten cavities, al-

ways in dry positions. The many species of Micros were usually taken

under the bark, chiefly in the dry places occupied by the Chrysopids.

In all the trees I found thousands of specimens of the Willow Leaf Miner

moth, Lithocolletis salicifoliella Cham. They seemed to prefer to con-

gregate in certain places. It seemed that they were fairly hardy to

the weather conditions, as hundreds spend their winter along the outer

bark crevices on live as well as dead trees.

There has been an unusually severe infestation of the Willow trees

in the Salmon Arm section by this Leaf Miner, and perhaps any kind

of winter quarters were at a premium, thus accounting for their ap-

parent carelessness. These small moths were fairly active when dis-

turbed even at temperatures considerably below 32°F., although they

did not seem willing to actually fly very much.

Of the Coleoptera there were 15 species. Two of these, namely
Cucujus clavipes Fab., a flat red-bodied beetle, and Dendrophagus
glaber Lee., a small brown flat-bodied beetle, seemed to like the damper
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portions under the bark. Most of the 4 or 5 species of Coccinellids were

taken under the heavy outer bark of large live fir trees.

The Diptera, though only supplying eleven species, were fairly

plentiful in most trees.

One of the common “Blue Bottle” flies, Phormia regina Mg., was

quite numerous. This fly seems to penetrate as far as it possibly can

into the hard dry wood, using the old tunnels of the wood-boring

larvae. In some of these galleries I would come across a long row of

the flies.

It was peculiar how they usually sorted themselves out as to

species, even though in quite a confined space. Some tunnels would

contain up to twenty or thirty flies, usually half of these would be

Phormia regina Mg. all together, with 5 or 6 of Anacampta latiuscula

Lw., with their brown-banded wings, at the end of the row. Often these

clusters of flies would be joined by small groups of Muscina assimilis

Fall, and Pollenia rudis F. The two flies of Macrorchis spp. and Melina

ventralis Fall were seldom found more than two at a time, being usu-

ally solitary.

While cutting into one short dead fir stump, which, though hard

shelled, was dry and rotten inside, I noticed countless thousands of a

small mosquito-like fly of a species of the genus Exechia.

Every crack and crevice in the stump seemed filled with the in-

sects, which poured out in a continuous dark stream from the largest

cavities. As the temperature that day was a little above freezing,

many of them managed to fly away as they fell. It is interesting to

note that apparently all these were females (although an examination

of a larger number might possibly have revealed some males).

The Hymenoptera were represented by 6 species, one of the com-

mon ants, two species of yellow wasps and three smaller undetermined

insects. The wasps were found to be rather gregarious, there usually

being from 4 or 5 up to 15 in a place, in dry positions and well under

cover.

The Hemiptera and Neuroptera supplied another 8 species. Of

these, the large black shield-shaped Stink Bug, Brochymena affinis

Van. D., was the least particular of any in liis choice of winter quarters.

These large bugs were quite common, being found in groups from one

or two individuals up to twenty or thirty. They usually preferred to

find a dry corner, either under the loosened thick bark of dead fir trees

or inside old disused beetle tunnels.

On days when the temperature was above the freezing mark these

large black fellows had to be treated with care and circumspection

;

when disturbed or touched by the collector’s forceps, they lost no time

in discharging with surprising accuracy a minute jet of whitish and
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pungent smelling fluid. On frosty days they appeared quite immobile

and unable to cause trouble.

Another member of the Hemiptera, Leptoglossus occidentalis Heid,

was found occasionally in dry positions, sometimes alone or in twos

or threes, although usually they were in company with the former bug.

By far the most numerous of all the insects were the Lacewings,

for which I was primarily searching.

If the temperature was above 36 °F., they took to their wings quite

readily. Below this temperature and1 down to about 20°F., they seemed

quite capable of crawling around, losing no time in disappearing from

sight.

At this point I would note that this particular Clirysopid is abso-

lutely odourless, whilst another species which I have frequently taken

in the Kootenay section and elsewhere has the most objectionable odour

it is possible to imagine

!

These insects hibernate always in dry positions. They like to

crawl into the longitudinal cracks always to be found in dry fir trees.

In such positions they were almost inaccessible, as their removal neces-

sitated the splitting of the whole tree.

Most of the lacewings which I took were found under the bark and

in the crevices formed in the dry rotten wood around the base of the

tree. In some cases, with trees 2 or 3 feet in diameter, this rotten wood
extended in to within one

;
foot of the center of the tree.

After chopping off all the bark within reach of the ground and

working out any rim of rotten wood inside, the trees were chopped

down. Lacewings and other insects were found to occur quite near the

top of the tree, a matter of 100 feet or so. It was noted, however, that

the majority occurred within the lower fifteen feet on most trees.

Sometimes the removal of one slab of bark would reveal a hundred

or more of the gauzy-winged green Chrysopids. Many specimens in

these large gatherings always escaped before being placed! in the bottles

used for their collection.

It was curious to note that in many places large numbers of their

wings alone were found, showing that they were raided by some preda-

cious enemy. Very often the lacewings and the large black stink bugs

occupied the same tunnels in peaceful bliss. I rather believe that there

must be warfare in the spring when activity commences.

Nearly all the trees used in this collecting work were Douglas fir

trees. I found a certain number, however, in a few dry yellow pines

examined. The lacewings seemed only to inhabit those trees which

were sound enough in their interior to withstand the storms of winter.
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On many occasions I noticed that trees which seemed otherwise suit-

able contained no lacewings. Invariably these trees had little sound

wood left in the center, being easily chopped down. Instinct seems

to advise them as to which trees are likely to be blown down during

the winter, thus causing their death by becoming too damp upon the

ground.

Similarly they avoid stumps less than about 20 feet in height, espe-

cially so if these stumps showed signs of weakness.

For shipment I placed the lacewings in glass fruit jars with muslin

tops, one-quart jars holding about 1500 comfortably. Inside the jars

I placed inverted paper cones,1 made by folding and refolding an 8-inch

square of rough paper. This allowed the insects to crawl up into fairly

natural crevices where they were out of sight and quite comfortable.

Below I am giving the complete list of names of all the insects I

found hibernating in dry trees. Of these some of the Coccinellid beetles

were taken from the bark of green fir trees.

Names of Insects found in Hibernation.

LEPIDOPTERA.

Litholamia napaea Morr.

Ufeus sp. near liulstii Smith.

Enargia, decolor Weac.

Epinotia crenana Hfin.

Epinotia crenana, form medios-

triana, Kgt.

^Agonopteryx rosaciella Bsk.

Cerostoma sp. (radiatella Don.?)

Mompha unifasciella Chambers.

^Nothris (Gelechia) monella Busck.

vLithocoletis salicifoliella Cham.

^Ornedos hexadactyla Linn.

COLEOPTERA.
1

Upis ceramboides Linn.

Tenebrio molitor Linn.

Temnochila virescens Fab. (var.)

Cucujus clavipes Fab. (var.)

Adelocera profusa Cand.

Ostoma ferruginea L.

Silpha lapponica Hbst.

Dendrophagus glaber Lee.

Dermestes signatus Lee.

Buis estriatus Lee.

Microbregma emarginatum Duft.

Adalia frigida Schn.

Adalia humeralis Say.

Harmonia picta Rand.

Scymnus sp.

Eristalis tenax L.

Muscina assimilis Fall.

Anacampta latiuscula Lw.

Epochra rubida Coq.

Phormia regina Mg.

Pollenia rudis F.

DIPTERA.

Hebecnema vespertina Fall.

Mellina ventralis Fall.

Fannia incisurata Zett.

Exechia sp.

Macrorchis sp.
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HEMIPTERA, NEUROPTERA, Etc.

Brochymena affinis Van. D.

Leptoglossus occidentalis Heid.

Agallia sanguinolenta Prov.

Cicadella hieroglyphica var.

conflnens Uhl.

Banasa sordida Uhl.

Lyctocoris sp.

Hemerobias sp.

Chrysopid sp.

HYMENOPTERA. (Undetermined).

2 species “Yellow Jacket” wasp.

1 species of ant (winged and wingless).

3 other small hymenopterons insects all less

than % inch in length

A Dead Douglas Fir

Showing where Lacewings are found.

— (Original.)
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ENTOMOLOGICAL NOTES OF VETERINARY INTEREST

By E. A. Bruce, Agassiz, B. C.

A crude survey of the literature indicates that there are about 150

different disease producing organisms transmitted to man and other

warm-blooded animals by approximately 250 species of insects. This

does not include the several hundred species that cause injury or

annoyance by their direct attack on animals. It is therefore obvious

that the subject of entomological notes of veterinary interest could be

made to cover a lot of ground
;
we purpose, however, to confine our re-

marks to three items of local interest—Drosophilids in milk, Eristalis

tenax larvae from a cow, and ticks.

Drosophilids ini milk

Upon some five occasions, ip 1919 and 1920, the City of Vancouver

received complaints of insects, worms or hay seeds in milk, which were

subsequently shown to be the pupae of Drosophilids. The record was

of interest, as only two references of such parasites in milk could be

found in the literature, one being recorded by Riley from Minnesota

in 1918, and the other from Germany in 1913.

A milk bottle received by us showed eleven pupae firmly adherent

to the glass. After being kept three days, six flies emerged, which were

identified as Drosophilids by the late Mr. R. C. Treherne
;
the flies were

subsequently sent to Ottawa, but no specific determination has as yet

been received.

It was said that in every instance the pupae were found within a

given distance from th£ bottom of the bottle, suggesting that some sour

milk had been left therein, and that they were usually found towards

one side of the bottle, indicating the heliotropic tendency of the flies.

The duration of life for the genus at living room temperature is

given as being two days for the egg period, six for the larval, and five

for the pupal; it is therefore interesting to note the apparent amount
of interference that these parasits can stand, as the bottles were handled,

as follows

:

In washing, a 10i% solution of “ Wyandotte ” soda is used. The

bottles first enter a cold bath, then a warm bath, and thirdly a bath

the temperature of which is from 160 to 165 °F. They are then rinsed

in hot Avater and allowed to dry by the heat left in the glass, which is

almost too hot to be borne by the bare hands. It was thought that

some dairies might have been economising on the amount of soda used,

but this could not be definitely shown
;
the trouble ceased, however,

when greater care in washing was taken and the dairymen were warned
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that a repetition might lead to unsought advertising via the courts. No
further cases have come to our notice.

Eristalis tenax larvae from a cow.

The point of interest is that these larvae were found to be living

in a cow’s vagina, and that only one otheij case is on record, which oc-

curred in Maryland in 1909.

The cow in question was living on Vancouver Island, and was a

Grade Ayshire calved about two months. The stable was in a filthy

condition, and the animal had a vaginal discharge for which the owner

had been douching several times before any larvae were seen. The

vagina contained some inspissated pus and blood-stained exudate, and

the animal showed a slight rise in temperature and a greatly reduced

milk yield. The parasites, in spite of antiseptic douches, appeared to be

vigorous and very active. We are unable to say just how many were

present, but we received a dozen specimens. In this case it is probable

that the diseased condition of the vagina was responsible for an odor

that attracted the flies, with the result that they deposited their young

in this unusual location. With proper attention the cow made a com-

plete recovery.

Ticks

While we have a number of ticks in British Columbia, only two

are of particular interest

—

Dermacentor albipictus and D. venustus.

D. albipictus, known as the winter or moose tick; it is a one-host tick,

commonly found on the large domesticated and wild mammals. When
present in^ large numbers, it may cause trouble. We have reports of it

causing anaemia and even death in horses in the Okanagan, and we
have recently known of a mule deer brought down to the coast and

placed on a game reserve that died from the effect of these parasites,

anff of another mule deer that nearly succumbed.

Being a one-host tick, it is comparatively easily controlled by

dipping in the early spring or late autumn.

D. venustus feeds only on the blood of mammals and require three

hosts. The adults are commonly found on the larger animals, chiefly

horses, cattle and sheep. They may also be found on a number of

smaller animals, such as rabbits, porcupines, bears, coyotes, mountain

sheep and goats, deer, etc. The nymphal and larval stages are passed

on rodents, such as ground squirrels, deer mice, field mice, chipmunks,

pack rats, jack, cottontail and snowshoe rabbits, etc.

The life cycle from egg to adult is seldom completed under two
years, and may take three or even! four.

D. venustus is by far the most dangerous tick we have in Canada,
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as it may produce paralysis and! even death in man and animals, and

is known to carry the organisms of Rocky Mountain spotted fever and

of tularaemia. So far as known, spotted fever and tularaemia have

not been reported as occurring in this country.

Spotted fever extends throughout the northwestern states and as

far south as northern California. It is an acute febrile affection, with

a tendency to stupor. The eruption, which appears about the third to

fifth day, is not unlike typhus fever, and tends to become haemorrh-

agic. All stages of the tick may be infective. They have been known
to be infective for seventeen months, which is approximately the maxi-

mum life period of an unfed adult.

Tularaemia in man is usually chronic in character and may last

for weeks or months. It is characterized by fever, chills, headache,

nausea, and marked prostration. Glandular enlargement may be

present. That the disease is very highly infectious is evident from the

large number of laboratory workers that have become affected while

working with the disease
;
even the excreta of affected ticks is infectious.

The disease has been noted from the Pacific to the Atlantic coasts, and,

in addition to D. venustus, can be carried by a number of vectors—by the

bed-bug, squirrel, flea (Ceratophyllus acutus), deer fly (Crysons discalis),

rabbit louse (Hemoddipsus ventricosus), and the rabbit tick (Haemaphy-

salis leporis-palustris). The rabbit tick is of importance because of its

wide distribution and the fact that snowshoe, jack, and cottontail rabbits

are susceptible to tularaemia and therefore serve as reservoirs of infection.

Tick paralysis in British Columbia is essentially a disease of the

early spring. Occasionally it occurs as early as the latter part of

February, is common in March and April, and is rarely seen after the

middle of May. The disease is confined to those sections in which the

tick is found, that is over the drier sections of the southeastern part of

the province, the furthest point north being about 100 miles north of

Kamloops.

Children and sheep are chiefly affected, but cases have occurred in

cattle, dogs, and adult men.

Symptoms in sheep are: Restlessness, staggering gait, later falls

and cannot rise but struggles
;
as paralysis advances, struggles cease.

Eyes bright and no elevation of temperature. Animals paralysed on an

average about two days. The onset is sudden, and in some cases a

sheep apparently well may an hour later be staggering, twenty minutes

later be completely paralysed, and two hours later bq on its feet again.

Death may occur.

Treatment consists in removing rapidly gorging females, which will

be found chiefly about the head, neck and within a few inches of the

spine
;
the region above the hocks and knees should also be examined.
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Recovery usually takes place in about four hours.

The symptoms in man are as follows : Onset sudden, has difficulty

in walking, and in a few hours may be unable to stand. The hands and

arms are affected next. There may be difficulty in swallowing and in

articulation
;
it may be impossible to protrude the tongue, or, if protrud-

ing to withdraw it. Mucus may collect in the throat with apparent chok-

ing, but vomiting does not occur as a rule. Constitutional symptoms

are slight
;
there may be some restlessness in the early stages and com-

plaints of feeling “a bit seedy.” In one case in an adult he described

his condition as resembling that of being partially “drunk.” There is

no pain, the temperature is usually normal, and the pulse may be normal

or faster than usual. The special senses are not involved.

The time elapsing from beginning of symptoms to complete para-

lysis, and even death, may be less than two days, but is usually from

three to five. The chances of recovery are favourable if paralysis has

not progressed so far as to effect the heart or respiration. At least two

fatal cases have occurred this year in children, and it is regrettable that

such should occur in view of the well marked symptoms and the simpli-

city of treatment, which consist in removing the tick. Usually only

one tick is present in such cases, and it is generally situated around the

nape of the neck
;

it may, however, be elsewhere. In our experience

such a tick is always a rapidly gorging female, which, having 1 increased

in weight some five to six hundred times, is now about the size of a

bean, bluish in colour and comparatively easily found. Improvement

is rapid once the tick is removed. In removing, care should be exer-

cised that the capitulum (false head) is not left in the skin, as it is

liable to set up a pruritis that may last for months
;
indolent ulcers or

abscesses may also form. If there is any doubt, it is advisable to nip

off a small piece oil skin with sharp scissors. Ticks may be induced to

let go by covering them with any oil or grease, which has the effect of

blocking their breathing apparatus, situated just back of the fourth

pair of legs. A drop of chloroform is also effective, and touching with

the hot end of a cigarette may cause them to let go.

The cause of tick paralysis is not known, but the negative inocula-

tions, lack of fever, and rapid recovery are against infection. It is

thought that when gorging rapidly a toxic substance is secreted in

greater quantity than the body can accomodate in a given time. Where
only one tick is present on a paralysed case, it will invariably be found

to bei a female, and with sheep, where there may be hundreds of ticks,

recovery will take place if rapidly gorging females are removed and
no attention be paid to the males or unengorged females.

Control measures against D. venustus must follow two main lines

of attack : the control of the adult ticks, and of the immature forms

through the rodents upon which they feed.
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AN ANNOTATED LIST OF THE ANTS OF BRITISH COLUMBIA

By E. R. Buckell

The present list is intended as a foundation on which to build up
a list of the Ant3 of British Columbia.

The writer is indebted to Prof. W. M. Wheeler for the identifica-

tion of material.

Family FORMICIDAE
Sub-family Myrmicinae

Genus Solenopsis Fabricius

Solenopsis molesta Say.

Nests under stones. A small ant, with queens large in comparison

to the small monomorphic workers. A common species in British

Columbia.

Genus Pheidole Westwood

Pheidole oregonica Emery.

A nest of these ants was found under a stone at Osoyoos, in the

spring of 1925. Besides the queens and the minute workers there were

a few individuals with enormously enlarged heads and jaws. These

probably acted as soldiers and also crushed up the plant seeds on which

this ant feeds to a large extent.

Genus Stenamma Westwood

Stenamma nearcticum Mayr.

Recorded from British Columbia by Prof. W. M. Wheeler in his

“List of Described North American Ants.”

Genus Aphaenogaster Mayr.

Aphaenogaster subterranea Latr. subsp. occidentalis Emery.

A sluggish ant, nesting under stones, and in all conditions of soil,

from moist meadows to dry sage-brush land. It has been observed to

carry its larvae and pupae to the surface of the soil on hot days. A
reddish brown ant 5 to 6 mm. long.

Genus Pogonomyrmex Mayr.

Pogonomyrmex occidentalis Cresson.

This interesting harvester ant occurs only in the warmest and
dryest locations in the southern end of the Okanagan Valley from the

boundary line to Penticton. Its typical nests (low mounds of pebbles

around which a considerable area is kept entirely free from all vegeta-

tion) occur only as far north as Oliver. North of this point, only very
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weak colonies will be found under stones
;
and when Penticton is

reached the colonies consist of a few individuals living in a single small

hole in the soil. This ant is peculiar to the great plains region of the

United States, from Montana to Texas, New Mexico and Arizona. In

these States it is seldom found below 5000 ft. elevation and flourishes

best between 6000 and 8000 feet. Its nests are large
;
from 3 to 6 yards

in diameter. In British Columbia the largest nests have a diameter of

about 1 yard. No nests will be found in the Okanagan above 1500 feet

elevation. It is a pugnacious ant, and its sting is remarkably severe,

and the fiery, numbing pain which it produces may last for hours.

Stores of grass seed and the seeds of Lewisia rediviva Pursh. were found

in the nests of these ants at Osoyoos. It is a pale red ant 6 mm. in

length.

Genus Myrmica Latreille

Myrmica mutica Emery.

The Canadian National collection contains specimens from Dog
Lake near Penticton, collected by the late Dr. C. G. Hewitt and deter-

mined by Prof. W. M. Wheeler.

Myrmica rubra Linnaeus, subsp. brevinodis Emery, var. frigida Forel.

Recorded from British Columbia by Prof. W. M. Wheeler.

Myrmica rubra Linnaeus subsp. brevinodis Emery var. whymperi Forel.

Recorded from British Columbia by Prof. W. M. Wheeler.

Myrmica rubra Linnaeus, subsp. brevinodis Emery, var. glacialis Forel.

Recorded from British Columbia by Prof. W. M. Wheeler.

Sub-family Dolichoderinae

Genus Tapinoma Forster

Tapinoma sessile Say.

A small dark-brown ant without the characteristic pedicil between

the thorax and abdomen. Length 2.5 to 3 mm. When disturbed, this

ant runs about with its abdomen raised and emits a strong odor of

rancid cocoanuts, known as the “ Tapinoma odor.” It is a very com-

mon ant, nesting under stones, logs, and even small pieces of wood.

Sub-family Camponotinae

Genus Lasius Fabricius

Lasius niger Linnaeus var. sitkaensis Pergande.

This is a small dark-brown ant about 2 mm. in length. The small

earth craters made by these ants in excavating their nests beneath the

soil are common objects on garden paths and on dry sandy soils. This

is a destructive garden ant, which is said to hoard the eggs of the corn-

root louse (Aphis maidiradicis) in its nest, over winter and to distribute

the newly-hatched young along the roots of the maize in the spring.
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Lasius umbratus Nyl. n. subsp. Wheeler.

This is a rather sluggish, bright yellow ant
;
4 to 5 mm. in length.

It nests in moist locations under stones. It appears to be fairly com-

mon in the province.

Genus Formica Linnaeus

Formica sanguinea Latreille. subsp. subintegra Emery.

This is a medium-sized ant with head, thorax and legs reddish

yellow and the abdomen brown. Length 5 to 6 mm. It is a slave-

making species extending over the whole north temperate portion of

the globe. When molested they fiercely attack the intruder, rushing

at him with open mandibles. These ants raid the nests of other ants

and steal the pupae and larvae, which they rear as slaves in their own
nests. Nests of this species have been found at Oliver and Vaseaux

Lake. In each case they were observed to be raiding a nearby nest of

Formica fusca Linnaeus, var. argentata Wheeler.

Formica rufa Linnaeus subsp. obscuripes Forel.

This is, one of the commonest of the British Columbia ants, and its

large mound nest made of pieces of stick, pine needles, etc., are com-

mon objects, and well known to everyone. The head, thorax, and legs

are reddish, and the abdomen is dark brown. The large mound nests

of this ant are often particularly common under cottonwood trees, and the

ants will be seen in thousands climbing the trees to get at the honey

dew secreted by the aphis on the poplar leaves. At high elevations the

colonies will be small and often located under stones instead of in

mounds. When disturbed these ants rush wildly and fiercely about,

and, throwing back their heads, sit up with the tip of their gasters

directed forward and discharge volleys of formic acid in the direction

whence they are threatened.

Formica rufa Linnaeus, subsp. aggerans Wheeler.

The Canadian National collection contains specimens from Dog
Lake, near Penticton, collected by the late Dr. C. G. Hewitt, and deter-

mined by Prof. W. M. Wheeler.

Formica truncicola Nyl. subsp. integra Nyl.

The Canadian National collection contains specimens from Nicola,

collected by the late Dr. C. G. Hewitt and determined by Prof. W. M.

Wheeler.

Formica fusca Linnaeus, var. argentata Wheeler.

This is an extremely active, shiny black ant with rather long legs

;

about 5 mm. in length. It has been found nesting in rather small

colonies under stones or in a hole excavated at the base of a grass plant.

It does not appear to be very common.
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Formica fusca Linnaeus var. gelida Wheeler.

In this ant the head and thorax are red, while the abdomen is black.

It is 5 to 6 mm. in length. It nests under stones and is a rather sluggish

ant.

Formica fusca Linnaeus var. neodara Emery.

The Canadian National collection contains specimens from Chilli-

wack, collected by the late Dr. C. G. Hewitt and determined by Prof.

W. M. Wheeler.

Formica fusca Linnaeus var. neorufibarbis Emery.

The Canadian National collection contains specimens from Kelowna
and Kaslo, collected by the late Dr. C. G. Hewitt and determined by

Prof. W. M. Wheeler.

Formica fusca Linnaeus subsp. pruinosa Wheeler.

In this ant the antennae, thorax and legs are dark reddish brown,

and tho abdomen black. It is 3 to 4 mm. in length. This species nests

under stones and has also been taken in association with an earth mound.

Formica subpolita Mayr. var. camponoticeps Wheeler.

This ant has two sizes of workers. It is a crater ant, making fair-

sized, craters in sandy or silt soils. In a gravelly or wet soil it will

live under stones. This ant was found to be doing considerable damage
to young celery plants at Malakwa in 1924 by tunnelling around the

roots and attending some aphids which were on the roots. This so

loosened the soil about the roots that the young plants dried up and

died. The head, thorax, and legs are red and the abdomen black.

Formica subpolita Mayr. var. neogagates Emery.

This is a small black ant with antennae and legs lighter in coloura-

tion. It is found commonly nesting under stones.

Formica whymperi Forel.

The Canadian National collection contains specimens from Emerald
Lake, collected by Prof. W. M. Wheeler.

Formica hewitti Wheeler.

The Canadian National collection contains cotypes of this species,

collected at Emerald Lake by the late Dr. C. G. Hewitt and named by
Prof. W. M. Wheeler.

Genus Camponotus Mayr.

Camponotus levigatus F. Smith.

This is a large jet black wood-boring species. It is not very com-

mon, and, is usually taken boring in fir logs at high elevations.
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Camponotus maculatus Fabricius snbsp. vicinus Mayr.

This is a large species with red thorax and legs and black head and

abdomen. It is said to occur on every continent and on many islands

and is very variable. There are three sizes of workers. This ant is

very common under stones in forests, but does not seem( to bore in tim-

ber as much as the two other species (C. levigatus and herculeanus).

Camponotus herculeanus Linnaeus var. modoc Wheeler.

This species bores in rotten logs and also in dry standing timber,

usually at high elevations. It is a large ant, averaging 10 mm. in length

;

black, with a coating of long golden hairs on its abdomen.

Camponotus herculeanus Linnaeus var. whymperi Forel.

The Canadian National collection contains specimens from Arrow-

head, collected by the late Dr. C. G. Hewitt and determined by Prof.

W. M. Wheeler.
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ENTOMOLOGICAL SOCIETY

of

BRITISH COLUMBIA

REPORT OF THE SECRETARY-TREASURER

FOR THE YEAR 1927

I beg to submit the following report of the activities of the Society

for the past year.

Finanees

Our financial condition continues to be satisfactory as, after

spending over $370.00 this year we still have a credit balance of $65.26

without any outstanding debts.

Membership

Our membership is now thirty-seven, a slight increase over last

year. We have lost three members by resignation and one, Mr. Auden,

by death. His passing is much to be regretted as he was a keen student

of B.C. coleoptera.

Several new members have been gained through the full membership
having been granted for $1.00 subscription.

Arrears of subscriptions this year amount to $26.00.

Proceedings

Number 24 of our Proceedings has been published, and contains

some interesting and valuable contributions. The cost of printing

amounted to $124.00.

Library

The library continues to grow. The Pan-Pacific Entomologist has

been purchased and we now have the complete files since its inception

in 1924.
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Some hundred odd bulletins and pamphlets have been received

during the year in the course of exchange of our Proceedings, and it

will be necessary to revise our catalogue in the near future in

consequence.

Agassiz, B.C., February 23rd, 1928.

R. GLENDENNING
Hon. Secretary-Treasurer

FINANCIAL STATEMENT FOR THE YEAR 1927

RECEIPTS
Balance from 1926 $120.67

Subscriptions 43.00

Sale of Proceedings 11.00

Bank Interest 4.10

Prov. Govt. Grant 250.00

Cheque Outstanding 9.88

$438.65

EXPENDITURES

Printing Proc No. 23 $120.25

Printing Proc. No. 24 124.23

Printing prorammes 9.88

Stamps 17.50

Express 3.43

Subsns. to periodicals 11.05

Ontario Society dues 24.00

Rent of meeting room 1927 10.00

Secretary’s honorarium 50.00

Sundries 3.05

Balance in Bank 65.26

$438.65

R. GLENDENNING
Hon. Secretary-Treasurer

Audited and found correct

J. W. EASTHAM
Hon. Auditor



PROCEEDINGS, 1928 7

PRESIDENTIAL ADDRESS

By /. W. Winson

A pleasing experience in our meetings held in Victoria is a more

equable blending of the pacific Systematists with the militant

Economists and therefore a more balanced conference. The Systematise

though' not so much in the public eye as the Economist, is now seen

to have been the prophet of a great science. That which began as a

hobby has now become a crusade against a universal menace.

If people are turning to heed and to honor the Entomologist it is

because they are becoming concerned for their own security.

Not only honor but fortune is now offered to the new champion. The

Government of Egypt promise millions to the David or the Joseph

that shall deliver the country from the worm in the cotton.

Wherever crops of vegetable or fruit are grown in large quantities

there some pernicious insect foregathers. The story of St. George and

the Dragon is revived, and the Entomologist is the George who is

to do it.

So serious is the world-wide conquest that England has set up an

Insect Arsenal or Entomological Zoo for research where parasites are

bred and studied for dispersion against the insect hosts of the Empire.

Parasites that live on the enemy and then destroys him may be

more efficient than chemicals, repellants and poisons.

But the uses of guile and subtlety in making attractive lures of

poisons seems to be gaining ground, and a new avenue of destruction

is opening up in this direction.

If the chemist can isolate for us the essential constituent which

attracts certain insects to certain plants we can use that to draw them to

their death. And also taking the constituent from a plant that is repellant

we can use it to disguise the plant they enjoy. This may revolutionize

certain lines of the work of the economic entomologist. The science is

so new in practice that the future is full of interesting possibilities, yet

one may allude to an entomological conjecture of the past which has

great interest.

In the dim and distant geological ages the progenitor of the modern
horse ran down this continent. The horse of today is a fairly recent

immigrant brought here by man, because no wild horses were found

before human occupation.

But in a vastly earlier epoch the little Eohippus or his relative came
over from Asia by way of Alaska and this delectable province.
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He spread down the continent, but not right down, and somewhere
near the limits of his extension geologists have found fossil remains

of the tsetse, eloquent evidence of the power of the insect in those

prehistoric ages. An entomologist has stated recently that the Arabs

could carry Mohammedism in Africa no further than the range of this

fly which killed their horses, so that even religions and histories have

been changed enormously for lack of efficient entomologists.

To come down to the present time and to our present concerns,

your Society as a whole cannot but be grateful to those members who
are crystallizing and correlating their studies into systematic lists. Some
are already completed, others are in preparation. This is a praiseworthy

work of benefit not only to ourselves, but to those who will follow us.

If not too presumptive I should like to suggest another endeavor.

Many of you are specializing so much that you are becoming exclusive

and lost to the rest of us and to mankind in general.. Of course the

Annual Meeting corrects this isolation somewhat, but I think we are

beginning' to feel the need of some interpreting medium. For this I would

suggest a bulletin made up by dipterists, coleopterists, lepidopterists and

all other ‘fists” wherin each defines and explains his order, series or

family as it relates to this Province and obtain Government assistance in

publishing it to show the common people in a language they can under-

stand, what is being done in this great work and how vital it is that the

work and the interest be supported.
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NOTES ON THE ONTARIO SOCIETY MEETING

1 had the pleasure with several other British Columbia members of

being present at the 64th Annual Meeting of our parent body in Ottawa
in November, 1927.

Some 43 papers were presented, 35 being economic, 6 systematic and

2 general. Several distinguished Canadian and American entomologists

were present and took part in the meeting, including Rev. Father

Leopold, Prof. Caesar, Prof. E. M. Walker, Dr. L. O. Howard and Dr.

Lutz.

Prof. A. W. Baker is the new president and Prof. Detweiler of the

University of Western Ontario at London is now Vice-President.

The British Columbia Society members had full voting privileges

and I might say that an interesting discussion took place on the form

of the “Canadian Entomologist’’ precipitated by a motion that, as your

secretary, I felt it my duty to bring up. It appeared to be the opinion of

the majority at the meeting that the present form of the “Canadian

Entomologist” was far from satisfactory, and a committee was appointed

to Consider what improvements could be incorporated. These recommen-
dations were left in the hands of the chairman of the committee to be

taken up with the Editor, Mr. McDunnough. So that there is every hope

that we shall have a better “Canadian Entomologist” in the future.

One of the outstanding- features of the meeting was the showing of

several thousand feet of moving picture film depicting the habits of the

two species of hymenoptera that are being reared at Chatham, Ontario,

to combat the corn borer. This film was taken under the direction of Mr.

Baird whom most of you will remember and was a marvellous exhibition

of skill and patience, and is an immense improvement over any previous

films of insects either in Canada or the States. The action of the inch

long ovipositors in piercing the corn borer were beautifully and clearly

shown.

It was generally conceded that the meeting was the most successful

ever held, and part of this success can, I think, quite fairly be attributed

to the presence of several of the members of the British Columbia

Branch there.

—G.
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NOTES ON SOME ORTHOPTERA FROM THE PEACE RIVER
DISTRICT OF BRITISH COLUMBIA

By E. R. Buckell

Dominion Entomological Laboratory, Vernon, B.C.

It is not generally recognized that the Province of British Columbia

contains a large area of prairie land lying to the east of the Rocky
Mountains in the Peace River District. This northeastern corner of the

province is approximately as large as the territory lying south of the

main line of the Canadian Pacific Railway from the Alberta boundary

near Banff to Vancouver, and Vancouver Island combined.

In this area adjoining Alberta, on latitude 56, lies the British

Columbia Peace River Block containing 3,500,000 acres, where consider-

able settlement is taking place and some of the finest wheat and oats in

North America can be grown.

The land within the British Columbia Peace River Block is gently

rolling, with scattered patches of aspen, poplar and occasional areas of

spruce and tamarack swamp, and is typical of the vast Peace River

District, of Northwestern Alberta, of which geographically, it is a part.

The mountains lie approximately one hundred miles to the west of the

British Columbia Peace River Block.

The collection of orthoptera secured in 1927 from this region, as

might be expected, does not contain many species, but is, nevertheless, of

considerable interest, as it extends the northern known range of some of

the species considerably and includes at least one new record for British

Columbia.

The only other part of the Province, where collecting has been done,

in which we frequently find prairie species and races, is the East

Kootenay and Upper Columbia valleys, lying between the Rocky

Mountains on the east and the Selkirks on the west. Here it is even more

surprising to find prairie forms than it is in the Peace River District

which is, geographically, the northwestern limit of the Great Plains

with no intervening mountain chain. Certain similarities in the

orthopterous forms of these two regions will be discussed further, when

dealing with the species recorded from the Peace River Block, which

are here enumerated. Most of the specimens were collected by P. N.

Vroom.

Acrydium granulatum Kirby :—This grouse-locust was found

commonly and specimens were collected at Pouce Coupe, Rolla, and Fort

St. John. It occurs in Canada from the Atlantic to the Pacific.

Acrydium, acadicum acadicum (Scudder) :—There is a record of this

species from Kaslo on the Kootenay Lake by A.N. Caudell, 1913, recorded
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as A. ornatum (Say). This is the only previous record of this species

from British Columbia. Three specimens were taken at Pouce Coupe

and Rolla. It occurs fairly commonly from Alberta to Quebec.

Chloealtis conspersa (Harris) :—The Peace River Block is an ideal

location for this species which is particularly fond of inhabiting the

coarse vegetation beneath aspen poplars, and in some warm, dry ravines

was very numerous. The specimens secured were slightly smaller and

darker than those collected in the Chilcotin District. It occurs locally

throughout the province from the eastern slopes of the coast mountains

to Alberta. Specimens were taken at Pouce Coupe and Rolla.

Chloealtis abdominalis (Thomas) :—This species was taken at Rolla.

It did not appear to be as common as conspersa, but is by far the

commoner of the two species to the west of the mountains particularly

in the southern interior.

Gomphocerus clavatus Thomas :—This was one of the most plentiful

species in the Peace River Block and numerous specimens were taken

at Pouce Coupe, Rolla, and Fort St. John.

This is a common species in Alberta and the Canadian prairies, and

has been previously recorded from British Columbia only from the

East Kootenay Valley in 1926, where it has evidently become established

after making its way through some of the passes of the Rocky Mountain

range. There are no records of it from west of the Selkirks.

Chorthippus curtipennis (Harris) :—This is a common species in

British Columbia, but to pick out typical specimens of either of its

geographic races presents considerable difficulty. The majority of the

material examined is either intermediate between curtipennis curtipennis

(Harris) and curtipennis oregonensis (Scudder), or atypical, in more or

less degree, of one or the other race.

Three males were collected at Pouce Coupe. These are decidedly

small for the species and have the wings projecting slightly beyond the

end of the abdomen. I would place them as a typical curtipennis

curtipennis (Harris), the wings being too short for typical material.

Typical specimens of curtipennis curtipennis (Harris), with the wings of

the males projecting well beyond the end of their abdomens, have been

collected in the Chilcotin district and at Penticton, Creston, and Cran-

brook, but are not common.

Typical curtipennis oregonensis (Scudder) from Corvallis and Forest

Grove, Oregon, has the wings in the male less than the combined length

of the head and pronotum, reaching to about the middle of the abdomen.
No specimens with such short wings have been recorded from British

Columbia, but a fair number with wings falling just short of the tip of
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the abdomen in the male, and with comparatively short antennae, have

been collected in the Chilcotin District and at Barkerville, Anahim Lake,

Rockcreek, and Cranbrook, and may be considered very nearly typical

curtipennis oregonensis (Scudder).

Arphia frigida Scudder :—This species is found from Manitoba to

Alberta and from the Northwest Territories to the Yukon and Alaska.

In British Columbia it has been recorded from Telegraph Creek on

latitude 58, from Pouce Coupe and Fort St. John in the Peace River

Block, and from the East Kootenay and Upper Columbia valleys. There

is also a questionable record from Victoria on Vancouver Island.

The specimens collected are all yellow-winged, rather dark in

colouration, and lack the light yellow stripe down the centre of the

closed tegmina, so conspicuous in some specimens. This is an early spring

species hibernating in the nymph stage.

Camnula pellucida (Scudder) :—This is the species of main economic

importance in the Peace River Block and has, during the past few years,

caused very serious damage to the grain crops. From 1923 to 1926 it

was in outbreak form throughout the Peace River district of Alberta

and British Columbia, and did enormous damage to the grain crops of

the region. The cold, heavy rains in the spring of 1927 completely wiped

out the young grasshoppers soon after hatching. Although enormous

numbers hatched and great loss to the crops was anticipated, the

mortality, from the weather conditions, was so complete that no damage
was done and the species was quite scarce.

As is usual with' the species, the dry, overgrazed road sides and

worn out pastures were chosen for oviposition. This is one of the main

injurious species in North America and occurs in Canada from the

Atlantic to the Pacific. In British Columbia it has been found wherever

collecting has been done.

Pardalophora apiculata (Harris) :—This is another species occurring

early in the spring. It is one of the largest of the British Columbia

orthoptera, and decidedly rare west of the mountains, only a few

specimens from the Chilcotin district having been found. In the Peace

River Block it is apparently quite numerous and a good series was
collected. It has been recorded in Canada from the Atlantic to the Pacific

and north to the Northwest Territory. Specimens were taken at Pouce

Coupe, Rolla, and Fort St. John.

Trimerotropis campestris McNeill :—A single specimen was secured

on the banks of the Peace River near Rolla Landing and was the only

specimen of this genus secured in the Peace River Block. This specimen

had bright red hind tibiae similar to those from the prairies of Southern

Alberta and from the East Kootenay and Upper Columbia Valleys. To the
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west of the Selkirks, in the southern interior of British Columbia, the

tibiae of this species are always yellow or yellowish-green. It is an

extremely common species on the cattle ranges of the southern interior

from the Nicola valley to the Chilcotin district.

Circotettix verruculatus (Kirby) :—The specimens secured were

typical verruculatus, which is an eastern species extending westward to

the Rocky Mountains, and occurring very doubtfully to the west of the

mountains where its place is taken by Circotettix suffusus (Scudder).

It was found commonly on the banks of the Peace River near Rolla.

Aerochoreutes carliniamis carlinianus (Thomas) —Two specimens

were secured in 1927, one at Rolla and one at Fort St. John. Both were

captured on the dry open banks of the Peace River.

These specimens are typical carlinianus carlinianus (Thomas). This

species is most plentiful in the Chilcotin district where we find the

majority to be intermediate between carlinianus carlinianus (Thomas),

and carlinianus strepitus Rehn. No typical carlinianus strepitus Rehn has

as yet been taken in the province.

Melanoplus brunneri Scudder :

—

This was the chief species of

Melanoplus found in this area, where it appears to replace Melanoplus

mexicanus atlanis (Riley) which was not present. Melanoplus mexicanus

atlanis (Riley) does not occur in any numbers north of the Chilcotin

District and we find in the Bulkley Valley and northward it is replaced by
Melanoplus brunneri Scudder. Considerable damage was done by this

species in the Peace River Block during the recent grasshopper

outbreak. Specimens were taken at Pouce Coupe, Rolla and Fort

St. John.

Melanoplus dodgei huroni (Blatchley) :
—A good series of this

species was secured, and it was quite plentiful in dry locations in the

poplar woods. This is a northern species in British Columbia and

becomes increasingly numerous from the Chilcotin District northward

to the Nechako and Bulkley Valleys and throughout the Peace River

country.

Melanoplus borealis monticola Scudder. This race of borealis was
taken at Fort St. John in swampy bush land. The specimens taken were

large and brightly coloured and similar in every way to those found in

the interior of the province. Melanoplus borealis borealis (Fieber) has

been taken in the coastal bogs at Prince Rupert and Melanoplus borealis

junius (Dodge) at Anahim Lake in the northern Chilcotin district.

Melanoplus bivittatus (Say) :
—This is a very common species

throughout Canada and is found in Brittish Columbia in all localities.
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Specimens were seen at Fort St. John. All noted had bright blue hind

tibiae, which is common to the prairie specimens. In the interior of

British Columbia every shade of red and blue tibiae can be found, some
being almost black.

Metrioptera sphagnorum (F. Walker) :—This small, brightly

coloured Decticid was very abundant in the Peace River country and

the males could be heard stridulating amongst the low bushes and weeds

on any warm day in August. No females were found. This is the first

record of this species for British Columbia. It is plentiful in the Alberta

foothills between Banff and Calgary. Specimens were collected at Pouce

Coupe, Rolla, and Fort St. John.

Ceuthophilus sp :—A single species of the genus was taken in the

Peace River Block. It was found commonly at Pouce Coupe and Rolla

under logs and stones, and a large series was secure. Definite determina-

tion has not as yet been made.

ON THE EARLY STAGES OF PLATYPTILIA PUNCTIDACTYLA
(Pterophoridae-Lepid)

By G. O. Day, F.E.S.

Duncan, V.I., B.C.

I am taking the opportunity of this meeting of the British Columbia

Entomological Society to answer a kind of challenge of Doctors Barnes

and Lindsey in their “Monograph of the Pterophoridae of America,

North of Mexico/’ where it is stated in regard to Platyptilia pica and

Platyptilia punctidactyla that nothing is known of the early stages and

that “an interesting and valuable piece of biological work for the

entomologists of British Columbia lies in the breeding of these species.”

I may mention that it was only in October, 1927 I found these

remarks in Barnes’ and Lindsey’s work.

To hark back a bit, I may explain that for several years past, I had

noticed that many of the seed capsules of one of our common spring

flowers namely Dodecatheon pauciflorum, commonly called the Shooting

Star, had small holes eaten into them, one hole in each capsule so

attacked, and I always failed to find a caterpillar inside. However, in the

spring of 1926 I was fortunate enough to find a larva outside the pod

feeding with its head inside. With this guidance as to the habits of the
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creature I paid more attention and secured some six or seven larvae

and kept them under observation until they pupated.

The following are the notes that I made at the time :

—

“19th May, 1926, found seed-heads of Dodecatheon paucifiorum

with four larvae feeding on the green pods, the larvae outside

with their heads inside feeding on the seeds. Shape of larvae;

thickest in the middle, tapering considerably anteriorly and

posteriorly. Colour : a soft grey green with a longitudinal rose

coloured stripe from head to tail along the middle of the dorsal

area. Two days later found a seed pod with a pupa attached,

secured by the anal hooks and hanging downwards, apparently

held in position by the somewhat sticky pubescence of the pod.

Length: 8mm. Width: about 1.5 mm. Wing case: very distinct,

the wings ending in two marked projections. Head: obliquely

blunt/’

There is a curious prolongation of the wing case underneath reach-

ing nearly to the tail and shaped as shown below. (1)

/ Z

The pupa is capable of bending the body quickly just below the

wing covers and when in that position the prolongation of the wing case

stands out distinctly. (2)

On further observation I found that the larva feeds also inside the

capsule without showing any hole by which they entered.

They vary very much in ground colours, from emerald green to

brown and rose, and in one case the dark rose became mottled. The moths

emerged in the breeding cage about June 6th, 1926, apparently

P. punctidactyla.

It is seen by an examination of the insects in the box I have brought

that the specimens vary extensively, inter se, but they are mostly from

the larvae found about the same time and about the same place. A
rather interesting question arises therefore as to whether they represent

varieties of one species or whether they can be differentiated into two

species as at present accepted, namely P. punctidactyla and P. pica ?

It is my intention this year to collect as many of the larvae as

possible and carefully note if they can be separated into two groups.
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NOTES ON ECONOMIC INSECTS ON VANCOUVER ISLAND
IN 1927

By W. Downes

Dominion Entomological Laboratory, Victoria, B.C.

The year 1927 was not marked by any severe insect outbreaks and

many species ordinarily troublesome were conspicuous by their absence.

Weather conditions were doubtless the cause of this in a great

measure; the spring opened late, with much cold and stormy- weather

and as the season advanced, lower temperatures than usual and increased

rainfall became the rule, conditions which were not favorable to insect

activity. Among fruit insects the currant fruit fly (Epochra canadensis

Loew) was noticeably scarce, a rather unusual occurrence, as this pest

seldom fails to do a large amount of damage. The strawberry root weevil

(Brachyrinus ovatus L.) seemed to maintain its usual numbers. In this

connection it may be of interest to mention that new formulae and

improvements in the methods of making' poisoned baits for these weevils

are making this means of control cheaper and more practical, and may
result in solving a very difficult problem. The European leafroller

(Cacoecia rosana L.) was not quite as abundant as formerly. It is spread-

ing slowly out into the country districts and is a major pest in many
apple orchards. Three or four species of native parasites are now
attacking this species with vigour and, ultimately, may greatly reduce

its numbers.

The cherry fruit worm (Grapholitha packardi Zell.) again caused

considerable damage to sour cherries. The trouble from this source has

been more or less evident for a number of years, but of late has greatly

increased, some growers losing as much as 30 per cent, of their crops

each year for the past three seasons. The moth is a native insect allied

to the lesser apple worm (L. prunivora Walsh) which it closely resembles

in all stages, but is decidedly smaller. The life-history has been partly

worked out. Eggs are deposited singly on the fruit early in June, and

the larva lives around the pit, maturing before the fruit is ready for

picking in July. Upon leaving the fruit they bore down the centre of

a dead cherry twig, usually choosing the dead stubs where prunings

have been taken off. They have also been found in crevices of the bark

and in the centre of dead bracken stems. In this situation they remain

during the fall and winter, and pupate in the spring, the adults emerging

in May. The native host of this species has not yet been found.

The greater bulb fly (Merodon equestris F.) was scarce this year,

but in most years it causes considerable loss to some bulb growers. The

lesser bulb fly (Eumerus strigatus Fall) which is mainly a scavenger,
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breeding in decaying bulbs already attacked by Merodon or by disease,

was present in its usual numbers.

The cutworm (Euxoa excellens Grote) which usually is the source

of much complaint was not much in evidence this year.

The parsnip webworm (Depressaria heracliana De Geer) appeared

this year in large numbers and did a lot of damage in gardens by boring

in the leaf stems of parsnips. It was also found abundantly in the stems

of hemlock and wild parsnip growing on vacant lots.

The lilac leaf-miner (Gracilaria syringella Fab.) has now spread all

over the city of Victoria and has been found also at Sidney.

The pine shoot moth (Evetria buoKana Schiff.) appears to have

become established in this neighborhood, and last summer young pines,

consisting of Pinus mughus and Pimas densiflora nana principally, were

found heavily infested in a nursery outside Victoria. The larvae establish

themselves in the centre of the terminal shoots causing serious injury

to the trees. The work of the larvae distorts the young shoots which

eventually die and a stunted branching growth appears below the injury.

There are fortunately not many native pines in this district but if this

insect became established in the interior it might cause serious damage.

The European earwig (Forficula auricularia Linn.) continues to

spread and several new localities were discovered last summer in

Victoria and Oak Bay.

In the latter district there are only two small areas at present

and as poisoning operations will be carried out by the municipality every

year it is hoped that they will be kept in check a long time. The new
areas within the city were extensions of previous known areas which are

comparatively small, but which must, as time goes on, slowly extend

until the insect spreads over the entire city.

Another species of earwig (Euborellia annulipes, Lucas) was found

last year to be established in numbers in Victoria in the gardens of the

Empress Hotel. Its habits appear to be similar to those of the European
earwig but whether it is capable of being equally destructive is not

known. Numbers of them were caught under burlap bands that were
placed on trees for collecting pupae of lacewing flies and also under

pieces of board on the ground.

Considerable interest is attached to the occurrence of Aphodius

pardalis Lee., a common scarabaeid beetle, as a pest of lawns at Powell

River. During the years 1924, 1925 and 1926, serious damage was done

by larvae of these beetles to the bowling green and golf greens at Powell

River. The work of the larvae resembled that of the Asiatic beetle

(Anomala orientalis Waterhouse) and it was thought at first that this

was the species with which we had to deal. The sod was cut evenly
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about three fourths of an inch below the surface as if it had been pared

with a knife and it could be rolled up in patches like a mat. Habits of

this nature have not hitherto been associated with the genus Aphodius,

the members of which are nearly all scavengers, living on animal ordure,

but this species appears to be an exception. Applications of carbon

bisulphide emulsion in water had very little effect on the larvae and a

reliable method of control has not yet been devised. The reason for the

insect occurring in such destructive numbers is probably due to the fact

that the sod of the greens in question provided the only suitable breeding

ground for the beetles during the dry seasons. The surrounding country

is denuded of bush and the almost barren soil supports only stunted

berberis and salal and a few weeds. Such grassy spots as there are would

become too dry for the larvae and the beetles would tend to concentrate

upon the well-watered greens. This, at present, is the only explanation

that seems to offer for the unusual destructiveness of this species.

Although not an insect, the symphylid, Scutigerella immacolata

Newport, comes within our scope. This symphylid is about one third

of an inch in length when full grown and pure white in colour. They
move with great rapidity and are abundant in old fields and gardens

where they normally live on decaying vegetable matter, but in spring are

liable to be destructive to seedling plants of various kinds. Within the last

few years many complaints have been received of damage to seedling

mangels, the fields having to be re-seeded in many cases. The species

occurs from British Columbia to California. No practical control, other

than rotation of crops, has so far been suggested.

AN INTERESTING MYZOCALLIS
(Hemiptera, Aphididae)

By R. Glendenning

Dominion Entomological Laboratory, Agassiz, B.C.

In December, 1926, specimens of what I took to be Myzocallis

alnifoliae Fitch were sent to Dr. W. M. Davidson at Vienna, Virginia.

They were part of two collections, one from native alder Alnus oregona

Nutt, and the other from wild strawberry, Fragaria glauca Wats,

growing in close proximity at Agassiz.

As an alternate host for a member of the Callipterini is very unusual,

especially in the case of such widely separated plants botanically as alder

and strawberry, I wished to obtain confirmation of my determination
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that the two aphids were of the same species. They were determined as

conspecific by Dr. Davidson, but he pointed out to me that they did not

agree entirely with alnifoliae Fitch, more especially in the arrangement

of the sensoria on segment III. of the antenna and in the form of that

segment, and considered that my specimens probably represented a new
species.

Fortunately I refrained from rushing into print and with the publi-

cation of Volume 2 of Theobald’s “Aphididae of Great Britain” I have

been able to compare the species from alder and strawberry collected

at Agassiz with the description and figures of alni De Geer (which also

seems to be known as alni Fab), and these agree perfectly, with the

exception that the dusky knee spot on the hind tibia is not mentioned.

The chief distinguishing features between alni and alnifoliae are

that the latter is non-tuberculate, and the sensoria on segment III. of

the antenna of the alate female are distributed in a row on the basal 2/3,

while alni is tuberculate on the abdomen, and the sensoria on segment

III. are bunched on the enlarged basal 1/3.

Myzoeallis alni De Geer would appear to be a native here. It is

widely spread and abundant annually in the lower Fraser Valley and

causes much disfigurement each year on the alders.

The most interesting- point, however, in connection with this species,

is the habit of feeding on host plants so botanically distinct as alder and

strawberry, an unusual proceeding for a member of the Callipterini. To
obtain some data on this habit, in 1926 I potted some plants of the

native strawberry and some young alders, and in 1927 endeavored to

transfer to strawberry at various times during the summer individuals

from alder both potted and from the field. I found it impossible, however,

to maintain this aphid on strawberry for more than a day or two at

a time, though when alder and strawberry plants were placed close

together in the insectary, the lice would often leave the alder and go

voluntarily to the strawberry but even then would not remain there for

any length of time though they would feed readily.

In the field this aphid, both adult and nymph is found quite freely on

strawberry when these plants are growing near alders, but not otherwise

and it is interesting to note that Theobald has found in England that

thyme, Thymus Serpyllum L and a species of Epilobium, when growing

under alders are often infested with this species. I have examined other

herbs growing under alders including Solidago, Cnicus, Lathyrus and

various grasses but have not found any infestation on these plants.

Whether this habit of casual migration is the vestige of a regular

double host habit, or the first step in the acquisition of this habit is
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difficult to say, but the writer inclines strongly to the latter supposition

from the position of this genus in aphid phylogeny.

The apterous oviparous females are produced on alder in the late

fall, where the males are also found and several eggs are laid by each

female in the axils of the leaf buds. The eggs when first laid are pea

green in colour, later turning a shiny black. It was noticed that the

oviparous females have two quite prominent wax pore areas on the

ventral side of the abdomen just opposite the cornicles. From these areas

thin filaments of wax, white and quite crisp, are extruded, and after egg

laying, the females rub this wax on the still moist egg giving a frosted

appearance to the otherwise shiny black surface. This may be a form of

camouflage as the buds of the alder are slightly hoary also, and the eggs

so covered, are possibly less easily seen by such birds as tits in their

winter eg'g hunting' excursions.
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THE CABBAGE ROOT MAGGOT (Hylemyia brassicae Bouche)

ATTACKING CARNATIONS

By G. J.
Spencer

University of British Columbia

The last week in February, 1927, a bundle of carnation cuttings

from New Westminster, was submitted to the Department of Zoology

of the University with an enquiry as to the nature of certain insects

which were injuring the stems.

The individual plants were from six to eight inches long, well

formed, with thick stems and with sufficient masses of single roots to

ensure healthy growth. The stems and in some cases the entire root

system had been attacked by gnawing insects of some sort which were
not present at the time.

Upon request, the grower forwarded a large bundle of plants a few

days later, with the information that the greater part of his bed of cut-

tings had been destroyed. In these plants the injury consisted of tunnels

up through the centre of the stem, involving, sometimes, the greater part

of it, out to the periphery. In some cases, only the main part of the stem

above the roots had been eaten away; in others, roots also had been

destroyed. In a few cases the insect had practically bored out the

carnation cutting leaving only a thin fringe of bark. In all cases the

THE CARNATION MAGGOT
A. shows normal stem. B.B. shows stem tunnelled and broken by maggots. C. shows normai

young root system. D.D. shows root systems eaten off by maggots. (Reduced)
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attack had destroyed the plant, even causing it to break and topple over

at a point just above the level of the ground. Upon being repotted, none

of the plants survived the injury.

From the second bundle of cuttings two typical Muscid or Anthomyid
maggots were obtained which upon being placed in a cage, entered the

soil immediately and by next day (March 5th) had pupated, two, and two
and a half inches down, respectively. The cage was kept at usual labor-

atory temperature and was watered at intervals. The pupal period lasted

practically one month and two female Anthomyid flies emerged on April

4th. Unfortunately these were the only two adults to be obtained as it

was impossible for me to visit the scene of the infestation to collect

more material.

The flies were sent to Mr. Gibson, Dominion Entomologist, who
submitted them to Dr. Huckett of New York, an authority on Antho-

myidae. Dr. Huckett considered them Hylemyia brassicae the common
Cabbage Root Maggot and, in the absence of the male flies, this

identification must stand. As Mr. Gibson says, this is a most unusual

habit for this fly and constitutes a record. Unless further outbreaks

occur, it must be considered as unique and of no menace to the growing

of carnations in British Columbia.

The history of the outbreak is not known. The owner merely

mentioned the fact that the carnations were of imported English stock.

The infestation probably arose from flies emerging from pupae in soil

which had been brought in from an old bed of cabbages infested by the

root maggot. Normal host plants being absent, the flies must have laid

their eggs around the carnation stems.

I am indebted to Mr. Olds of the Fumigation Station, for having

visited the carnation grower in New Westminster for me and for

bringing me the second lot of infested stems.

JANUARY, 1929—-CORRECTION AND ADDENDA

At the International Congress of Entomology in August, 1928, at

Ithaca, New York, I had the privilege of meeting Mr. F. W. Edwards,

Dipterologist of the British Museum of Natural History, to whom I

submitted this carnation maggot problem. He stated that the fly was

unquestionably Hylemyia brunescens Zitterstedt which is a not

uncommon pest of carnations in England.

This infestation therefore constitutes a record of a pest new to

Canada and it was with this fear that Mr. Olds and I, at the time of

discovery of the outbreak, impressed the grower with the possible

seriousness of the situation, and lie destroyed all his infested stock.



PROCEEDINGS, 1928 23

Up to the present (January, 1929) none of the main growers around

Vancouver whom I have interrogated, have had similar trouble nor has

a recurrence of the pest occurred in the original owner’s garden.

CORRECTIONS

The following corrections apply to the paper “A List of Mosquitos

of British Columbia,” by E. Hearle appearing in No. 24 of these Pro-

ceedings.

On page 15, line 29, for Aedes inequitus, read Aedes increpitus.

On page 17, the following note regarding Anopheles quadrimaculatus

should be added. The records of Anopheles quadrimaculatus Say given

are from female specimens. They have the typical colouration of this

species, and lack the bronzy patch at the apex of the wing that is

characteristic of Anopheles maculipennis. It should be noted, however,

that Freeborn (1923) states that in California this bronzy patch is very

often indistinct. (Freeborn, S. B. Bull : Brooklyn Ent. Soc. Vol. XVIII.,

No. 5, p. 157, 1923).
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Proceedings of the Entomological Society

of British Columbia

THE Twenty-eighth Annual Meeting was held in Vancouver on

February 23rd, 1929.

Mr. J. W. Winson, the President, was in the chair and twenty mem-
bers present.

The minutes of the last annual meeting were read and adopted, also

the report of the secretary-treasurer.

The following papers were presented

:

Presidential address. J. W. Winson.

Notes on the cutworm Barathra configurata in British Columbia.

A. A. Dennys.

Observations on the woolly aphis on apple. E. P. Venables.

Preliminary notes on 3 species of Lepismids. G. J. Spencer.

Cherry fruit worm on Vancouver Island. W. Downes.

Observations on Myremecophila oregonensis. G. Beall.

The 1928 International Congress of Entomology. G. J. Spencer.

The Vine weevil on Primulas. W. B. Anderson.

The Dermaptera (Earwigs) of Canada. E. R. Buckell.

A remarkable Simuliid pupa. E. Hearle.

Food plant adaptation in the Satin moth. R. Glendenning.

The following business was transacted

:

Moved by Mr. Spencer, seconded by Mr. Hearle, that Mr. Downes
be empowered to purchase another bookcase for the Society’s library.

Carried.

Moved by Mr. Downes, seconded by Mr. Spencer, that the sum of

$12.00 be spent on rebinding books in the library. Carried.

Moved by Mr. Downes, seconded by Mr. Spencer, that the annual

meetings shall in future be held in Vancouver. Carried.

An amendment, moved by the secretary and seconded by Mr. An-
derson, that Victoria be the venue for one more year, was defeated.
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The following new members were duly elected

:

Miss Joan Herriot.

Mr. J. D. Gregson.

Mr. H. B. Leech.

Mr. L. J. Milne. Mr. I. McTaggart Cowan.

Mr. H. G. Glover.

Mr. G. H. Larnder.

Mr. W. G. Mathers.

Mr. H. F. Olds.

The meeting then appointed the following officers for 1929:

Honorary President—Francis Kermode.

President—J. W. Winson.

Vice-president (Coast)—W. Downes.

Vice-president (Interior)—M. H. Ruhmann.

Advisory Board—The officers and Messrs. Buckell, Eastham,

Spencer, Marmont and Whittaker.

Hon. Secretary-Treasurer—R. Glendenning, Agassiz, B. C.

Hon. Auditor—J. W. Eastham.
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Report of the Secretary'Treasurer for 1928

eg

I
BEG to submit the following report of the activities of the Society

for the past year

:

Finances

The Society ends the year with a credit balance of $169.99 with no

outstanding debts, $221.00 having been spent, as set forth in the finan-

cial statement.

Membership

The membership remains at just over thirty and several new mem-
bers are in prospect for 1929.

Arrears of subscriptions have again been reduced and now amount

to only about $16.00.

Proceedings

Number 25 of our Proceedings has been published recently at a cost

of $93.00. The demand for back numbers continues
;
quite a number

have been exchanged for the periodicals of other scientific bodies, and

sales to private individuals and universities amounted this year to $10.85.

Library

No purchases have been made this year for the library, but numer-

ous publications have been added which have been received in exchange

for ours.

Advisory Board

One meeting of the special committee appointed to handle the pro-

posed publication on elementary entomology was held, and one meeting

of the Advisory Board took place during the past year. At both of

these meetings the form and matter of the above publication was dis-

cussed and some progress made, but considerable work still remains to

be performed.

R. GLENDENNING,

Hon. Secretary-Treasurer.
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Agassiz, B. C., February 20th, 1929.

Financial Statement 1928

Receipts

Balance forward $ 65.25

Subscriptions 62.00

Sale of Proceedings 10.85

Bank interest . 3.20

Provincial grant 250.00

$391.31

Expenditures

Cheque outstanding 1927....$ 9.88

Express 2.10

Rent of meeting room 5.00

Secretary’s honorarium 50.00

Stamps 15.00

Rebinding library books.... 9.17

Ontario Society dues 24.00

Subsn. “Pan-Pac. Ent 2.25

Printing procedings No.

25 93.33

Printing programmes 9.89

Sundries 70

Balance in bank $299.46

Less cheques out-

standing 129.47 169.99

$391.31

Certified correct,

Audited and found correct,

R. GLENDENNING,
Hon. Secretary-Treasurer.

J. W. EASTHAM, Honorary Auditor.
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The Dermaptera of Canada
By E. R. Buckell,

Dominion Entomological Laboratory, Vernon, B. C.

Order DERMAPTERA .
1

The Earwigs.

1815

—

Dermaptera Leach, Edin. Encycl. IX.

1829

—

Forficulidae Steph., Cat. Brit. Ins. Vol. 1, p. 299.

1831

—

Euplekoptera Westw., Zool. Jour, No. XIX.
1834

—

Forficulina Newm., Ent. Mag. Walker, Vol. 2, p. 424.

1838

—

Dermatoptera Burm., Hanb. Ent., Vol. 2, p. 743.

1839

—

Euplexoptera Westw., Introd. Class. Ins., Vol. 1, p. 398.

1882

—

Forficularia Brunner. Prodr. Eur. Orth., p. 1.

1893

—

Forficuloidea Bolivar. Rev. Biol. Nord. Fr. Vol. 5, p. 477.

(Other names, which have been occassionally used, it is unnecessary

to quote.)

Due perhaps to the fact that in themselves the earwigs form a well-

defined natural group, there has been some considerable difference of

opinion amongst entomologists with regard to their relationship to

other insects. Many species in general appearance are very like beetles,

and Burr 2 speaks of Labia minor Linnaeus as flying with and mimicking

certain Brachelytra. We are not, therefore, surprised to find that Lin-

naeus classed them with the Coleoptera (Lucas.) 3

This small group of insects, consisting of some five hundred species,

mostly tropical or semi-tropical, popularly called earwigs, and known
in scientific terminology as Dermaptera, Euplexoptera or Forficulidae,

is at the present time usually given ordinal rank. 4 Some systematists,

however, consider that they should constitute a sub-order 5 or a family 6

of the order Orthoptera.

1Dermaptera : derma, skin
;
pteron, a wing.

(De Geer proposed this name for the whole of the Orthoptera. “Mem. pour
serv. a l’Hist. d’Ins.” I. Orth. Vol. III. 1773.)

2Burr. Ent. Rec. XI. No. 2. 1899.

3Lucas. Brit. Orth. p. 7. 1920.

4Morse. Manual Orth. New Eng. (Proc. Boston. Soc. Nat. Hist. Vol. 35.

p. 283. 1920.)

Comstock. Int. Ent. p. 460. 1925.

Imms. Textbook Ent. p. 238. 1925.

Essig. Ins. West. N. Amer. p. 63. 1926.

5 Blatchley. Orth. North-eastern Amer. p. 42. 1920.

Lucas. Brit. Orth. p. 7. 1920.

GLugger. Orth. Minn. p. 3. 1897.
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Apparently the geologic history of these insects does not certainly

extend back beyond Tertiary times. An insect, Baseopsis forfxeulina

Heer, has been obtained from the Lias in Switzerland, 7 but entomolo-

gists generally do not consider it to be an earwig. Above the Chalk,

however, in Tertiary formations of Oligocene and Miocene times, ear-

wigs certainly occur, and Scudder has not long since described a dozen

species of one genus from the Lower Miocene beds of Florissant alone.

Sometimes the wings were expanded, and we gather that the insects

have changed little in appearance, size, wing-form, and wing expanse.

The callipers, however, seem to have been decidedly less conspicuous

than at present (Lucas.) 8

The common name earwig was given to these insects in England,

and has reference to a widely spread fancy that these insects creep into

the ears of sleeping persons. Other similar names are applied to them
in Europe, Ohr-Wurm in Germany, and Perceoreille in France. On the

other hand, it has been suggested that the work is a corruption of ‘‘ear-

wing” in allusion to the form of the hind wings.

Earwigs are small or of moderate size
;
the living species measur-

ing from 2.5 to 3.7 mm. in length. The body is narrow and flat. The
head is short, more or less heart-shaped, and horizontal

;
mandibles

strong, fitted for chewing, and resemble in their more general features

those of the Orthoptera. The antennae are slender, and consist of from

ten to thirty-five segments
;
the second segment is always very small.

The compound eyes are rather large
;
but the ocelli are wanting. Fore-

wings modified into very short leathery tegmina devoid of veins
;
hind

wings semicircular, membranous, with the veins highly modified and

disposed radially. When the wing is not in use, that part over which

the radiating veins extend is folded in plaits like a fan, after which the

wing is folded twice crosswise. Many species are wingless. The legs

are of nearly equal size, the hind femora not enlarged
;
tarsi never more

than three-jointed and usually without pads between the claws. The

abdomen is elongate, the arrangement of the segments being imbricate,

and the abdomen being terminated by cerci, which take the form of

callipers or forceps. Certain earwigs possess stink-glands, which open

through tubercles situated one on each side near the hind margins of

the second and third visible abdominal segments
;
from which, it is

said, they can squirt a foul-smelling fluid to a distance of three or four

inches.

The forceps or pincers are homologus with the cerci of other

insects, and are characteristic of the order. They are usually more

highly developed in the male than in the female and young (in which

7“Die Urwelt der Schweiz,” by Prof. Oswald Heer. 1865
8Lucas. Brit. Orth. d. 7. 1920.
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they are much alike) in some exotic species being of extraordinary

size and exceedingly odd form. They are sometimes assymmetrical, or

even dimorphic in the same sex. (Plate 1, fig. 2, e.) Fulton says: “The

use of this most characteristic part of the earwig’s anatomy is often

referred to in works on entomology as “obscure” and authors prefer to

pass over the subject with a few very general remarks. From a review

of the literature on earwigs and from studies of living material of two
species, there is no longer any doubt in my mind but that the forceps

are very useful organs and that their function varies to some extent with

the species. The most important use seems to be that of defence.” 9

Several species of earwigs have been said to use the forceps as a means
of ofifence against other insects. Bennett 10 says that he has seen the

Maritime earwig, Amsolabis maritima, (Gene) in cages chase and catch

with their forceps crickets, sand-fleas and smaller earwigs and devour

them while still holding them with the forceps. Sopp 11 describes a case

in which a female Labidura riparia (Pallas) captured with her forceps

and devoured a blue bottle fly which had alighted near her hiding place.

Later he saw a male thrust its forceps backward into a hollow among
some sea-weed and pull out a large fly which was squeezed to death by

the forceps as he dragged it away. The fly was held in the forceps until

nearly half eaten. Fulton has clearly shown that the forceps are used

for opening and closing the wings in the case of Forficula auricularia

Linnaeus and Labia minor (Linnaeus), the latter species being unable

to take flight if the forceps are cut off. He has also clearly shown that

the forceps of the male are not used as claspers during the act of copu-

lation
;
this has been further substantiated by Morgan. 12 The forceps

of the females of almost all earwigs are shorter than in the males, being,

as a rule, straight and unarmed.

A few technical terms, other than those common to their close

relatives, the Orthoptera, need explanation and are well described by

Morse. 13 The large plate at the end of the abdomen above is called the

anal plate or last dorsal plate; a similar one on the under side is the

penultimate ventral segment, the ultimate showing only as two triangu-

lar plates between the bases of the prongs of the forceps, extending

downward and sometimes forward; rarely, it is fused with the anal

plate (Labidura riparia Pallis.) Attached to its lower (posterior) end

is another, the metapygidium* which is followed by the ielson or supra-

anal plate. These three plates are termed opisthomeres and their rela-

9Fulton. “Some Habits of Earwigs.” Ann. Ent. Soc. Amer. Vol. 17. p. 357.

1924.

10Bennett. Psyche. Vol. 11. 47-53. 1904.

1:lSopp. 28 Ann. Rep. Lancashire and Cheshire Ent. Soc. 38-43. 1904.

12Morgan. Proc. Ind. Acad. Sci. Vol. 34. p. 347. 1925.

13Morse. Manual Orth. New. Eng. p. 284. 1920.
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tive development is a character used in classification. Sometimes the

last dorsal segment is prolonged backward to form a squamopygidium
whose hind margin is termed the anal process. The hinder ones are

often greatly reduced in size and visible only with difficulty in dried

specimens.

“The most useful characters for distinguishing species are found

in the forceps of the male; indeed, without male specimens the identi-

fication of closely allied earwigs is impossible. The form of the

pygidium and that of the last visible abdominal segments perhaps comes
next in importance

;
and the characters presented by the tarsi, the proxi-

mal segments of the antennae, and the tegmina and wings are much
used.”

The metamorphosis is gradual, the young resembling the adult in

form, except that the forceps are simple and more or less styliform.

The wings develop externally.

Female earwigs take great care of their eggs and newly hatched

young and jealously guard them from harm; an unusual thing in the

more ancient orders of insects. Writers from De Geer (1773) onwards

have commented on this habit, and H. Gateau de Kerville has collected

much of the information, and given to the world an interesting paper. 14

Other writers have recently written interesting articles on this

subject. 15

The food of earwigs has generally been stated to be vegetable in

character, but some species are undoubtedly carnivorous, and predatory,

and probably will be found, when studied, to be omnivorous. Some
species, such as the European earwig, are serious garden pests and

damage the blossoms of plants such as phlox, dahlias and roses.

During the day earwigs hide away in cracks and crannies in walls

and floors, beneath rubbish and the loose bark of logs and stumps, or

between the bases of the leaves and the stems of rushes and grasses,

coming forth at dusk to feed.

Ancient lore is replete with all kinds of cures attributed to various

insects and some relating to Dermaptera and Orthoptera are given here.

Cockroaches, bruised and mixed with sugar, cure ulcers and cancers,

and kill worms in children, and ashes of burned roaches are an effective

physic, 16 and the inner viscera of roaches boiled in oil cure earache. 17

14 G. de Kerville. “Accouplement, oeufs, et amour maternel des Forficulides.”

Rouen, 1907.
15Fulton. “Some Habits of Earwigs.” Ann. Ent. Soc. Amer. Vol. 17. p. 357.

1924. (See previous page.)
1GSauchez. “Datos para la Medica Mexicana.” (1893.)
17Sloan. Hist. Jamaica. Vol. II. p. 204. (1707-25.)
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Cockroaches are made into tea and formed into pills for various ail-

ments of man, and, powdered and extracted in alcohol, they are a remedy

for dropsy. 18 Oil of forficulids (earwigs) rubbed on the temples, wrists

and nostrils strengthens the nerves
;
ashes of house crickets cure weak

sight and enlarged tonsils, and triturated bodies of migratory locusts,

with proof spirits, cure haemorrhoids and quench thirst. 19

Earwigs are cosmopolitan insects, and are easily transported by com-

merce; consequently exotic species are liable to be found near seaports,

and some such species have become established in Canada. There are

some fifteen native or established species of earwigs at present known
from America, north of Mexico. In Canada we have definite records

of five species, but only one, Doru aculeatum (Scudder), can be con-

sidered native.

Family LABIDURIDAE
Sub-family Psalinae

Genus Anisolabis 20Fieber

1853

—

Anisolabis Fieber. Fotos. Vol. 3, p. 257.

1862

—

Forcinella Dohrn. Stett. Ent. Zeit. Vol. 23, p. 226.

1864

—

Brachylabis ibid. Vol. 25, p. 292. (partim.)

Body long, rather slender, wholly apterous, of nearly equal width

throughout
;
antennae scarcely half the length of body

;
second and

third abdominal segments often with small lateral folds or tubercles

;

subgenital plate rounded, male, triangular, female
;

forceps short,

pointed, the right leg curved in more than the left, male; short and

nearly straight, female.

Anisolabis maritima (Gene) (Plate 1, Fig. le.) The Maritime Earwig.

1832

—

Forficula maritima Gene. Ann. Sci. di Regno Fombardo—Veneto,

Padova, Vol. 2, p. 215.

1853

—

Forficula (Labidura) maritima Fischer. Orth. Eur., p. 68.

1853

—

Forficesila maritima Serville. Ins. Orth., p. 27.

1853

—

Anisolabis maritima Fischer. Fotos. Vol. 3, p. 257.

1864

—

Brachylabis maritima Dohrn. Stett. Ent. Zeit. 25, p. 293.

Blackish or dark mahogany brown
;
legs and under surface yellow-

ish
;
dorsal surface smooth, waxen, minutely punctate; antennae pale

brownish-yellow, pubescent, 20-24 jointed, about one-half as long as

body, without forceps. No visible trace of tegmina or wings. Anal

18Bogomolow. St. Petersb. Med. Wochenschr. (1884.)
19Ealand. “Insects and Man.” p. 217. (1915.)
20Greek. “Unequal” -f- “forceps.”
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plate of male about twice as wide as long, quadrate; of female a little

narrower and narrowed behind. Forceps of female and young nearly

straight, gently arcuate at tip, the inner margin of the basal half crenu-

late; of male a little shorter, more arcuate, less finely pointed at tip and

assymmetrical, the right member being more accurate, and its inner

basal process broader, the inner margin faintly denticulate at base

(Plate 1, Fig. 2a.) Total length of body and forceps in British Colum-
bia specimens 20-28 mm.

This large earwig is a cosmopolitan species of world-wide distribu-

tion, its range having undoubtedly been widely extended by commerce.

It has been recorded from North America, Mexico, Bermuda, Ecuador,

Canary Islands, West Indies, Japan, New Zealand, and probably occurs

at many other points. In North America it has been recorded on the

Atlantic coast from Maine to Texas, and on the Pacific coast in British

Columbia.

This earwig was first recorded from Canada by Professor G. J.

Spencer, 21 who took it in considerable numbers on a small island three

miles out from Departure Bay, Nanaimo, and on the mainland of Van-

couver Island just near the Biological Station. It was discovered at the

end of May, 1926, in coarse gravel at high tide mark, living in a narrow

belt some two feet wide where the water had deposited a strip of sea-

weed and flotsam. The insects seemed restricted to this narrow, damp
belt, hiding under logs or masses of dead seaweed or burrowing down
into the gravel.

The author has since collected several hundred specimens at

Departure Bay and found them restricted to the seaweed belt, as did

Professor Spencer.

In early June, 1928, Mr. Arthur Gibson, Dominion Entomologist,

and Mr. W. Downes, of the Victoria Entomological Laboratory, found

many specimens in this locality in all stages of development, and in

August the author found at least 75% still immature.

The collection of adults showed that males were scarce, the females

outnumbering them by ten to one. Two females were found in damp
sand beneath a log in large flat cells

;
one was guarding a pile of sixty-

five oval yellowish white eggs, and the other a newly hatched brood

of young. They are not known to occur at any other point on the

coast of Vancouver Island or on the mainland of British Columbia at

the present time. They were probably introduced to Departure Bay by

Japanese fishing boats, as there is a considerable trade in herrings from

this point to the Orient.

21Spencer. Can. Ent. Vol. 58. No. 8. p. 183. 1926.



Proceedings, 1929 15

An interesting paper on the habits of this species, by C. B. Bennett, 22

appeared in Psyche, from which the following account has been con-

densed :

The colony of Maritime earwigs, from which these observations

were made, were found near Cold Spring Harbour, N. Y.

Eggs were laid mainly in the warmer months of July and August

and only a very few after the middle of September. After about seven-

teen days—although the time varied with varying conditions of temper-

ature, humidity, etc., the young emerged from the egg.

Female adults are, as a rule, longer and otherwise larger than the

males. The size of the full-grown insects which I have seen varied from

16 mm. to nearly 35 mm. The females were three or four times as

numerous as the males. These earwigs seem to be capable of great

endurance. They are accustomed to live near water, and when dis-

turbed they frequently enter the water, and, when frightened, would
crawl to the underside of some floating object and hide themselves

under water. One was observed to remain submerged for 65 minutes

without harm. They easily succumb to lack of water; if kept in a dry

place they soon die.

These earwigs are at least partly carnivorous, and any insect not

protected by too tough a covering will serve them as food
;
they probably

act as scavengers on the shore. When walking over wet ground, the ear-

wig so twists its heavy abdomen that the narrow side rather than the

flat bottom would come in contact with the ground and thus serve as

a runner to support its weight.

As already mentioned above, the Maritime earwig makes free use

of its forceps in defending itself and also offensively in securing and

holding its prey. A very severe nip can be given the finger by a large

male of this species, the pressure applied being truly remarkable for so

small an insect.

The Maritime earwig is an adventive species which seems to have

become firmly and permanently established at Departure Bay, Nanaimo,
on the east coast of Vancouver Island. From this point it will probably,

be spread to other points on the coast of British Columbia. From its

restricted habitat it is never likely to become of economic importance

to mankind.

Genus EUBORELLIA Burr

1909

—

Borellia Burr. Deutsche. Ent. Zeitschr. p. 325. (Preoccupied.)

1910

—

Euborellia Burr. Trans. Ent. Soc. Fond. Pt. 3. p. 179.

22Bennett. Psyche. Vol. 11. p. 47. 1904.
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This genus was erected by Burr in 1909 under the name Borellia,

for those species, formerly included in Anisolabis, with distinct rudi-

mentary elytra which are never free, but attached to the mesonotum.

This name was later found to be preoccupied, and the name Euborellia

was substituted. At first annulipes was not included in this genus by

Burr, but was removed from Anisolabis on finding specimens with rudi-

mentary elytra. Later, a remarkably fully winged aberration of

annulipes was discovered, which again upset the generic characters and

the genus Euborellia was then defined by Burr by characters of the

genitalia of the male. Some systematists consider the inclusion of

annulipes in this genus unsatisfactory, but as it is now usually so placed,

it is here placed under Euborellia.

Euborellia annulipes (Lucas) (Plate 1, Fig. lc.)

The Ring-legged Earwig.

1847—Forficelisa annulipes Lucas. Bull. Soc. Ent. France. (2) v p. 84.

(Jardin des Plantes, Paris.) (Probably introduced.)

1853

—

Forficula annulipes Fischer. Orth. Europ. p. 69. Tab. VI., Fig. 6.

1864

—

Forcinella annulipes Dohrn. Stett. Ent. Zeit. Vol. 25, p. 290.

1882

—

Anisolabis annulipes Brunner. Prodr. Eur. Orth. p. 8.

1911

—

Eurboellia annulipes Burr. 122d Fas. Gen. Ins. p. 30.

(Burr gives the following synonyms: bormansi, Scudder
;
antoni

Dohrn
;
antennata Kirby

;
annulicornis Blanchard

;
variicornis Smith

;

aporonoma Borelli.)

Medium sized, black, shining; head black; antennae 15-16 jointed,

with basal segments reddish, the rest greyish-brown, except the two

penultimate segments, which are whitish. Pronotum broad as the head,

sometimes paler in colour, quadrate
;
elytra and wings usually entirely

absent. Abdomen with sides more or less parallel, with no tubercles upon

the sides of the second and third segments. Last dorsal segment larger

than the others, slightly impressed in the middle. Feet testaceous, the

femora banded with black, as are also the tibiae. The depth and inten-

sity of this banding varies very considerably. Branches of the forceps

in the male remote at the base, stout, strongly incurved, the right

branch crossing above the left at the apex; in the female the branches

are straight, conical, subcontiguous
;
(Plate 1, Fig. 2b.) total length 12-

lb mm.

This is a cosmopolitan species widely distributed by commerce. It

has been recorded from France, Italy, England, North America, Mexico,

Bermuda, Brazil, Paraguay, Guatemala, Guadeloupe, Trinidad, Cuba,

Hawaii, Ceylon, Algeria, and probably occurs in many other countries.
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In North America adventive material has been recorded from

Massachusetts, Connecticut, Pennsylvania, and the District of Columbia,

and it is said to be established along the coast from North Carolina to

Texas. On the Pacific Coast it occurs fairly commonly on the coast of

southern California and at Victoria on Vancouver Island, British

Columbia.

The first record of this species for Canada was in 1916 when twe

specimens of this earwig were taken on board ship in Vancouver docks

by Treherne. 23 Since that date a colony has been found, which seem to

be well established, in the gardens of the Empress Hotel in Victoria.

This colony has been under observation since 1927. They are found

mainly in the gardener’s sheds and refuse heaps.

This species is not restricted to the sea shore like the preceding

species, but may occur further inland. It is found usually beneath rub-

bish in both dry and damp situations. It is not known in any othei

locality in Canada, as far as I am aware, but can be considered as an

established adventive in Victoria, British Columbia. It is not, however,

likely to become of economic importance in Canada.

Family LABIIDAE
Sub-family Labiinae

Genus Labia24 Leach

1815—

Labia Leach. Edinb. Encycl. IX. p. 118.

1853

—

-Copiseelis Fieber. Lotos. Vol. 3, p. 257.

Body flattened, slender, the abdomen slightly widened at middle

head narrow, the sutures subobsolete
;
eyes small, not as long as first

antennal segment; antennae about half as long as body, 10-13 jointed,

the segments obconical, about three times as long as broad
;
tegmina

and wings present in the Canadian species
;
first and third tarsal joints

equal, the second minute, simple, compressed forceps seldom more than

half as long as abdomen, those of male slightly or strongly curved, hori-

zontal
;
of female simple, straight, incurved at tip, usually unarmed.

Labia minor (Linnaeus) (Plate 1, Fig. la.) The Little Earwig.

1 758

—

ForficuSa minor Linnaeus. Syst. Nat. ed. 10. Vol. 1, p. 423.

1816

—

Labia minor Leach. Edinb. Encycl. VIII., p. 707.

1862

—

Labia minuta Scudder. Bost. Jour. Nat. Hist. Vol. 7, p. 415.

1867

—

Forficesila minor Friv. Orth. Hung. p. 46.

23 R. C. Treherne took two specimens on the SS. Talthybius—a Blue Funnel
liner—in Vancouver docks in February, 1916.

24Labia (Greek, “a holder or forceps.”)
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Body thickly clothed with fine yellowish pubescence. Antennae

12-segmented, hair brown, the last two or three segments subcylindrical

or fusiform. Pronotum as long as head, but narrower, rounded poster-

iorly
;
tegmina as wide as pronotum, and nearly twice as long, obliquely

truncate, posteriorly. Exposed part of wings half as long as tegmina,

rounded postero-laterally. Exposed part of abdomen varying from one-

third as long to equal to the tegmina. Hind margin of last dorsal seg-

ment of male with a pair of small tubercles near mid-line. Forceps of

male about four-fifths, of female about two-thirds, as long as tegmina,

of male widened internally near base by a slight angular process, separ-

ated at base by a space nearly equal to their basal width, arcuate, their

inner margin roughened by nine or ten minute, backward-pointing

denticulations; of female a little shorter than in male, flattened at base;

attingent throughout, without denticulations (Plate 1, Fig. 2c.) In the

male a chitinous backward-pointing process arises from the middle of

the last visible ventral segment, its ventral margin curving gently

upward to the tip. Head and sides of abdomen dark brown, deepening

to blackish. Pronotum, tegmina, and exposed wing tips light to medium
dark hair-brown. Forceps and dorsal median third to half of abdomen
chestnut, deepest on forceps

;
total length, 5-7 mm.

This tiny earwig is a native of the Palaearctic region, and is com-
mon throughout Europe. It has been introduced into North America

and is now firmly established there. In Africa it is to be found in Cape

Colony, as well as from Somaliland to the Congo. It is very common in

England and sometimes swarms in the sunshine over old dungheaps. It

is recorded also from Madeira, Philippines and the Galapagos Islands.

In North America it is known from all the New England States,

and from Virginia, North Carolina, Ohio, Indiana, Minnesota, South

Dakota, Florida and California and probably occurs in many other

states. In Canada we have records of its capture from New Brunswick,

Quebec, Ontario, Manitoba and British Columbia.

Morse 25 states that : “It is known from all the New England States,

and has been taken in every month, from May 25th to Nov. 4th, and

under a wide variety of circumstances
;
from stables, manure-heaps, and

fungi; flying about in the late afternoon, at dusk, and to lights in the

evening. It has been charged with eating the tender corollas of flowers,

but it is probably first of all a scavenger and attacks flowers from

second choice or in the absence of other food.”

This is one of the few earwigs which makes free use of its wings

and is also attracted to light in the evenings. Fulton26 found that the

25Morse. Manual Orth. New Eng. (Proc. Boston Soc. Nat. Hist. Vol. 35.

p. 293. 1920.)
26Fulton. “Some Habits of Earwigs/’ Ann. Ent. Soc. Amer. Vol. 17. p. 357.

1924.
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forceps are necessary for flight in this species. A male which had made
several flights without difficulty, using its forceps to expand its wings,

had its forceps cut off, leaving short stumps. This male made repeated

efforts to fly, but was unable to open either wing.

This is the only Canadian earwig with a wide distribution within

the Dominion, and, on account of its small size, is seldom found.

Family FORFICULIDAE
Sub-family Forficulinae

Genus Doru 27 Burr

1907

—

Doru Burr. Trans. Ent. Soc. Lond. p. 123.

Antennae with segments three and four nearly equal
;
pronotum

longer than wide; inner wings (in our species) rudimentary; abdomen
subparallel, feebly dilated

;
pygidium of male armed with a distinct

spine.

Doru aculeatum (Scudder) (Plate 1, Fig. lb.)

The Spine-tailed Earwig.

1862

—

Forficula aculeata Scudder. Proc. Bost. Soc. Nat. Hist. Vol. 18,

p. 262.

Dark chestnut brown
;

palpi, legs, edges of pronotum and outer

two-thirds of tegmina yellow. Pronotum longer than broad, narrower

than head. Tegmina nearly twice as long as pronotum, truncate; inner

wings usually aborted and hidden beneath the tegmina. Forceps of

male, three-fourths as long as abdomen, slender, curved, bent down-
ward a little at basal third, becoming again horizontal a little before the

tip, a pointed tooth present at second bend; of female shorter than those

of male, their legs nearly straight, the lower inner edges very finely

crenulate and usually contiguous for most of their length, the tips

incurved (Plate 1, Fig. 2d.) Total length, 11-17 mm. Length of pygi-

dial spine of male, .8-1 mm.

This earwig is a native of North America, and has never been

found outside the United States 28 and Canada. In the United States it

occurs in Michigan, Nebraska, Illinois, Indiana, Ohio, New York, Penn-

sylvania, New Jersey, Virginia, North Carolina, Georgia and Louisiana.

In Canada it has been recorded only from extreme southern Ontario, at

Point Pelee, where it was swept from tall rushes by N. K. Bigelow in

July, 1920.

27Dc>rw (Greek “spear.”)
28Rehn and Hebard. Jour. N. Y. Ent. Soc. Vol. 22, p. 89. 1914.
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Fox29 states that it is found frequently on tall reeds in tidal marshes

in Virginia, occasionally spreading to nearby timothy pastures.

Blatchley30 took it in Indiana from between the bases of the leaves of

skunk cabbage, Spathyema foetida (Linnaeus.) He states that “they

were below the surface of the ground, one to five in each clump of the

plant, usually in pairs, resting head downward in the groove which

extends along the petiole of the leaf.”

Little seems to have been recorded about the habits and life-history

of this species. It is normally brachypterous, but occasionally macrop-

terous specimens are found. It is the only earwig which can be con-

sidered a true native of Canada and probably will not be found outside

extreme southern Ontario.

Genus Forficula31 Linnaeus

1758

—

Forficula Linnaeus. Syst. Nat. ed. 10. Vol. 1, p. 423.

Antennae in our species 14-15 jointed, the fourth joint obconical,

half the length of third; 7-14 cylindrical, more than four times as long

as broad; pronotum almost square, the hind angles rounded; wings

slightly surpassing tegmina
;
abdomen not expanded at middle, the third

and fourth dorsal segments with lateral folds; first tarsal joint slightly

longer than third
;
second short, dilated, and lobed at apex, passing

beneath the third.

Forficula auricularia Linnaeus (Plate 1. Fig. Id.)

The European Earwig.

1758

—

Forficula auricularia Linnaeus. Syst. Nat. ed. 10. Vol. 1, p. 423.

“Other synonyms are F. major De Geer. F. dentata Fabr., F. paral-

lel Fabr., F. infumata Megerle, F. cyclolabia Schm., F. macrolabia

Schm., and F. lurida Fisch., F. neglecta Marsham is an ordinary female;

F. media Marsham is F. auricularia L. with rather longer callipers than

those of the usual form ; F. borealis Steph. has still longer callipers

;

F. forcipata Steph. has very long callipers.”32

Antennae 11-14 segmented, brown, about two-thirds as long as

body. Pronotum shield-shaped, front margin straight, sides straight

and parallel, rounded smoothly into hind margin, which is strongly

convex. Tegmina about one and on-third times as long as pronotum;

exposed part of wings half as long as tegmina.

29Fox. Proc. U. S. N. M. No. 52, p. 206. 1917.

soBlatchley. Jour. N. Y. Ent. Soc. Vol. 32, p. 127. 1924.
31Forficula—Latin “scissors.”
32Lucas. Brit. Orth. p. 40. 1920.
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Glandular tubercles on side of terga of abdominal segments 3 and

4 (second and third visible.) Anal plate of male twice as wide as long,

quadrate, with a pair of low, broad, rounded elevations near hind margin

equi-distant from margin and mid-line
;
lateral margins strongly com-

pressed
,
reflexed upward; hind margins slightly bisinuately convex.

Anal plate of female a little narrowed behind, the details of conforma-

tion described for the male less pronounced.

Forceps of male arcuate, calliper-like from wide and flat bases
;
the

outer margin sinuate, the inner margin armed at base with several small

teeth, a large and prominent one at the quarter or third, directed back-

ward and inward. The males are dimorphic in length of forceps, one

series averaging about 4 mm., the other about 7 mm. Forceps of female

but little depressed at base, inner margins straight, attingent, the tips

a little arcuate, delicately pointed (Plate 1. Fig. 2e.) Forceps of nymph
slender throughout, not widened at base, sinuate, less acutely pointed

at tip than in the female.

Colour varying widely from yellowish to fuscous, usually darkest

on the sides of the abdomen and disc of pronotum ; the head, legs, and

forceps usually paler
;
the sides of the disc of the pronotum, sides of

exposed portions of wings, and variable amounts of the sides and

dorsum of pronotum, pallid or luteous. Total length 16-23 mm.

The European earwig is found commonly in England, France, Hol-

land, Norway and Germany, and has been carried by commerce to North

America, South America, New Zealand, Tasmania, North Africa,

Western Asia, Cuba and Madeira. It is liable to occur wherever steam-

ships ply regularly from European ports.

Adventive specimens of this, cosmopolitan species have been

recorded a number of times from the eastern United States, but it did

not become established until about 1912, when a colony appeared at

Newport, Rhode Island, which was first reported by Glaser. 33 Blatch-

ley 34 records that this species increased so rapidly at Newport and

threatened to become such a pest that a special bulletin35 treating of it

was prepared and issued by the U. S. Bureau of Entomology. It has

also been found in numbers at East Aurora, N. V.

On the Pacific Coast it has now become firmly established and is

a serious garden and household pest. Fulton36 states that : “Records

show that the earwig has been present in Oregon since 1909. A specimen

which was identified as an earwig was sent to this Experiment Station

33Glaser. Psyche. Vol. 21. No. 5. p. 157. 1914.
34Blatchley. Orth. N.-east Amer. p. 57. 1920.
35Jones. Bull. 566. U. S. Dept. A. June 18, 1917.

36Fulton Bull. 207. Oreg. Ag. Coll. 1924.
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in 1910 from Albany, Oregon, accompanied by a letter in which the

writer claimed that the insect had been a pest during the previous sum-
mer also. Little more was heard of the earwig until 1915, when it

attracted much attention in Seattle, Washington, by its numbers and

disagreeable habits. Afterwards, letters from both Portland and Albany,

Oregon, began to call attention to the pest. By 1919 it had become
established in Vancouver and New Westminster in British Columbia.

In 1923 the earwig was known to occur in the following localities

:

Astoria, Salem, Eugene, Corvallis, Forest Grove, Gresham, Roseburg,

Dayton, Mill City, Cotton and Blodgett, in Oregon; Vancouver, Camas
and Anacortes, in Washington; and Berkeley, in California.”

In British Columbia the earwig is now recorded from all over Van-

couver, New Westminster and adjoining municipalities. It is also

established on Vancouver Island in the district of Victoria, and I have

seen specimens from as far north as Alert Bay on the northeast coast of

Vancouver Island.

The following notes on the food habits of the European earwig are

taken from a Circular by Gibson and Glendenning :

37 “The insect,

especially active during the night, is an omnivorous feeder, eating both

animal and vegetable food. Garden plants—vegetable and flowering

—

are attacked freely
;
beans, potatoes, peas, dahlias and roses, carnations,

asters, etc., are noticeably injured. From New Westminster, B. C., we
received one report of injury by the adults to apples on the tree. The
fruit of other orchard trees is known to have been attacked.”

“Since its introduction into the United States, the earwig has also

become an important household pest, having been found in breadboxes,

cakeboxes, hiding in head lettuce, crawling around in bedrooms and

other portions of the house—in general becoming a decided nuisance.

In Oregon the insect has established itself in certain residential sections

to such an extent as to seriously affect the value of the property.”

The seriousness of the earwig pest in the Pacific Coast cities has

called for drastic measures by the authorities, and poisoning campaigns

have been carried on in Portland, Oregon; Seattle, Washington, and in

Vancouver, British Columbia. Very good results have been obtained

where systematic and thorough work has been done by the poisoning

crews. The poison bait most generally used has been made of the

following ingredients : Sodium fluoride, 12 ounces
;
molasses, 2 quarts

;

wheat bran, 12 pounds; water, 6 quarts; the addition of 2y2 lbs. of beef

scrap is said to add to the attractiveness of this bait.

The life history of the European earwig is very similar to that of

other species. The females lay from 40 to 60 oval cream-coloured eggs

37Gibson and Glendenning. Circ. 24. Dom. Ent. Br. Ottawa. 1925.
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in small cells in the soil beneath boards or rubbish, and stay on guard

over the eggs and newly hatched young.

Although this earwig has well developed wings it is very rarely

known to fly.

In Europe the larvae of two species of flies (Tachinidae) live as

internal parasites in the body of the earwigs, and are fatal to it. The
Rothamsted Experiment Station in England has been exporting these

parasites, Digonochaeta setipennis Fall and Rhacodineura antiqua Mg.,

to New Zealand, and more recently to the United States and to the

Dominion Entomological Branch in Canada for liberation in the infested

coast cities of Vancouver and New Westminster.

The five earwigs dealt with in this paper are the only species which

have so far been recorded from Canada. Of these, Doru aculeatum

(Scudder) is the only species which can be considered as a true native

of the Dominion, and it will probably be found only in extreme southern

Ontario.

The Little earwig, Labia minor (Linnaeus) has probably long been

established in Canada from the Atlantic to the Pacific. It is a Palae-

arctic species, but whether it entered America in historic or geologic

times is not definitely known, although it is generally supposed that it

was introduced accidentally by man.

The other three species, Anisolabis maritima (Gene), Euborellia

annulipes (Lucas) and Forficula auricularia Linnaeus, are cosmopolitan

species which have been introduced into Canada by commerce and which

have become established in restricted areas on the coast of British

Columbia. The European earwig, Forficula auricularia Linnaeus is the

only species which is likely to become a serious economic pest in

Canada, and probably only in the most humid coastal sections.
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Fig. 1. Canadian Earwigs. Nat. size. (Original).

a. Labia minor (Linnaeus), b. Doru aculeatum (Scudder).c. Euborellia

annulipes (Lucas), d. Forficula auricularia Linnaeus, e. Anisolabis

maritima (Gene).

Fig. 2. Forceps of Canadian Earwigs. (Drawn by A. D. Heriot.)

a. Anisolabis maritima. b. Euborellia annulipes. c. Labia minor, d. Doru

aculeatum. e. Forficula auricularia.
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KEY TO SPECIES OF CANADIAN DERMAPTERA

Adults Only

(See Plate 1, Figs. 1 and 2)

A. Without trace of tegmina or wings.

B. Legs yellowish, not banded with black; antennae 20-24 jointed.

Large species, 20-28 mm. in length.

Maritime Earwig, ANISOLABIS MARITIMA

BB. Legs yellowish, usually distinctly banded with black on femur

and tibia; antennae 15-16 jointed. Medium size, 12-16 mm. in

length.

Ring-legged Earwig, EUBORELLIA ANNULIPES

AA. Tegmina, or tegmina and wings present.

C. Size small, tegmina and wings well developed, body clothed with

fine yellowish pubescence. Antennae 12 jointed. Small, 5-7 mm.
in length.

Little Earwig, LABIA MINOR

CC. Size medium.

D. Slim species, tegmina well developed, wings usually abortive.

Male with conspicuous pygidial spine
;

forceps slender, rather

straight with (male) a tooth near apex. Length 11-17 mm.

Spine-tailed Earwig, DORU ACULEATUM

DD. Stout species, tegmina and wings well developed. Male without

pygidial spine; forceps stout, of male dimorphic; calliper-like.

Length 16-23 mm.

European Earwig, FORFICULA AURICULARIA
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Observations on the Woolly Aphis

of the Apple
Eriosoma lanigerum (Hausm)

By E. P. Venables,

Dominion Entomological Laboratory, Vernon, B. C.

OWING to the prevalence of the woolly aphis of the apple through-

out the orchard sections of the Okanagan valley in British Columbia,

the Dominion Entomological Branch undertook a special study of the

insect in order that the control might be placed on a more satisfactory

basis. The need for this study became increasingly important, owing to

the conclusion arrived at by Mr. C. L. McLarty, Plant Pathologist at

the Summerland Experimental Station, namely, that this aphis was
closely associated with the spread of the perennial canker of the apple

(Gloeosporium perennans Childs & Zeller), a serious disease which had

recently made its appearance in some Okanagan orchards.

McLarty has secured good evidence that the spread of the disease,

in individual cankers, is due to the feeding of the woolly apple aphis

upon the tender healing tissue around the canker margin. From his

experiments, exclusion of the aphis resulted in the healing of the

cankers.

From a study of the literature, it was apparent that the investiga-

tion would be a complicated one. Points in the life cycle known to

occur in one locality might not hold good in a different area.

In parts of Eastern Canada and the United States the migration of

this aphis from elm to apple is an important factor in the life cycle,

which is further complicated by the presence of the root form on apple,

and also that feeding and colonization may take place upon thorn

(Crataegus) and mountain ash (Sorbus.)

In British Columbia little detailed information exists regarding this

aphis. It has been definitely shown in our studies that the elm plays

no part in the life cycle, the root form occurs at Vancouver but is

apparently absent in the interior, thorn and mountain ash are plentiful

but are not attacked.

In order that the life history of the woolly apple aphis might be

clearly understood, it was evident that it would be necessary to study,

to some extent, the allied species of Eriosoma occurring in the district.
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It was particularly important to ascertain which species adopted the

elm as a winter host.

As a result of our studies at Vernon, B. C., in the Okanagan valley,

the following species of the genus have been found and their winter

and summer host plants determined.

Eriosoma ulmi Linnaeus. Summer host, roots of currant and goose-

berry
;
winter host, elm.

Eriosoma americana Riley. Summer host, roots of June berry

(Amelanchier spp.)
;
winter host, elm.

Eriosoma lanigera Hausmann. Summer and winter host, apple.

Another species has been found upon elm in small numbers, but its

identity is at present in doubt.

Life-History

That the life-history of the woolly aphis of the apple is a compli-

cated problem is evident to any one who has studied the literature.

Various forms of the insect have been described, and its migration to

certain other hosts has been shown to be a normal procedure in parts

of North America and elsewhere.

Our observations, commenced in 1928, were based on the assump-

tion that the life-history would conform more or less closely to that

in other parts of the continent.

We have found the winged form to be present only in the autumn
at Vernon, Oyama and Kelowna. At Penticton, some 80 miles south

of Vernon, two winged individuals were taken in a colony in early June,

and this is the only indication that we have which suggests any migra-

tion by flight in early summer, although very careful watch was kept

at all times. The winged females of the fall generation appeared in

late August on caged trees, and by early September were extremely

numerous, both in the cages and in the field. So far as our observations

have gone, we have been unable to trace the migration of this aphis to

any other plant. None have been taken on elm trees at any time,

although a fair number of elms occur near some orchards. A point of

great interest in connection with these alate individuals is that, although

they contain embryonic young, both males and females, these are never

produced. Careful tests with numbers of these potentially reproductive

fall migrants failed to indicate that their progeny are deposited either

on apple or elm. In the- caged tree, they clustered by hundreds on the

cotton walls and died. When the door was left open those upon th-

cotton flew off rapidly. None of the true sexual forms were found upon
apple trees, although winged females were numerous upon them. That
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thes sexual forms are deposited upon elm and, also, to some extent, on

apple, has been clearly demonstrated in sections of the eastern United

States, and is referred to as the normal procedure in the literature.

Davidson, in Science Progress No. 84, 1927, in dealing with the

migration of the woolly aphis of the apple, quotes the observations of

two investigators in Switzerland who have established the fact that in

that country the alate females give birth to sexual forms which are

inoperative and die without laying eggs, and that they have, in that

country, apparently lost the habit of completing the bisexual cycle

owing to the absence of the American elm in Europe, and even where

this alternate host is found, sexual reproduction does not occur.

In France, Marchal, in 1919-1924, was able to trace the fall migrants

from apple to elm where these alate females produced the sexual forms,

which, however, were inoperative, so that there was no return from elm

to apple in the spring.

Theobald, in England, states that the true sexual brood is extremely

rare, and that it has occurred only twice in twelve years on an apple

tree kept under observation.

From these facts it appears that in the woolly apple aphis we have

an illustration of progressive suppression of sexual reproduction, pos-

sibly owing to the absence of the primary host, elm, in the early days

when apple trees were first introduced.

In our experiments, the only way in which we were able to secure

normal sexual forms from the winged migrants was by enclosing a

number of them in a tightly corked vial. These females died in a short

time and a few young would be found crawling on the glass. Placed in

cylinders over apple twigs, the winged migrants refused to reproduce

and no sexual forms were encountered upon apple. Caging individuals

over elm gave no results; in fact, it looks as though the suppression of

the sexual forms, as noted in the quotations above, is progressing to

include the alate progenitors of these forms, and to render them also

inoperative. It is hoped that more extended observations will be

carried out in this connection.

Injuries

As stated before, one of the main reasons for this investigation was

on account of the strong probability that the woolly aphis of the apple

is the main cause of the spread of perennial canker. Whilst this point is

acceded to by those who have studied the disease, there is no informa-

tion as yet to show the exact status of the insect in this connection.

In order to gain information on the problem of twig and wood
injury caused by the feeding of the aphis, generally referred to as “gall-
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ing,” we commenced a study of the galls themselves, and of the mouth

parts of the aphids.

The injury to branches and twigs of apple by the aphis takes the

form of nodular swellings or galls at the point of feeding. These galls

may be one-half inch to two or three inches in length, depending on

the severity of the infestation. After a time the bark splits and an over-

growth of the surrounding tissues commences as a result of the tree

attempting to heal the wound. This offers an ideal situation for the

colony of aphids. When settling down in pruning wounds the aphids

congregate at the edge of the cut and attack the newly formed tissue,

causing a somewhat similar condition to that on the twigs, large warty

growths and nodules appearing beneath the colonies. In the case of

twig galls, it will be found, if they are cut through horizontally, that

the wood is, in all cases, blackened and dead, and that the pith itself is

frequently severely injured. The attempt by the tree to heal this area

results in large callus growths around the colony of aphids.

The question as to why a few individuals of the woolly aphis can

cause such peculiar gall formation on apple twigs, while an infinitely

greater number of the green apple aphis produce no such result, is of

interest, and led us to make a series of comparative measurements of

the feeding setae of the two species. As a result of this it was found

that the setae of the woolly aphis are approximately one-third longer

than are those of the green apple aphis (Aphis mali.) Comparison with

the setae of E. americana, the leaf form from elm, showed the same

condition to exist. From these observations it would appear that the

formation of twig galls may be partly due to the fact that the woolly

aphis is able to penetrate through the cambium and reach the xylem or

wood beyond. The data supporting these points is based upon measure-

ments of the feeding setae of numerous individuals. Microscopical

preparations of wood sections made with the microtome, and stained

with Flemming’s triple stain, have clearly demonstrated the path fol-

lowed by the setae, and also that the cambium is the point at which

feeding takes place. Cases have also been noted where setae paths

occurred in the xylem or wood by way of the medullary rays. The
question of gall formation is of great interest, and the foregoing points

are offered as being suggestive and of possible value in connection with

our work on the transmission of perennial canker.

The cause underlying gall formation by various insects has been the

subject of critical enquiry by several workers. B. W. Wells, in the

American Journal of Botany, Volume 7, 1920, in a careful examination of

data on the subject, mentions that Rosen’s contention that continuous

sucking at one point for a period of 15 days is the initial cause of gall

formation, cannot be conceded in view of the fact that numerous
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hemipterous insects produce no galling, although they may remain fixed

at one point for long period, as is the case with scale insects, and many
aphids. Wells’ summary of the findings of Prillieux, Rosen, Petri and

others goes to show that a true interpretation of the nature of gall

formation is lacking, and that the statement that some specific stimulus

is injected by the insect into the plants has not been proved, although,

as he remarks, the very minute quantity injected would make its

detection difficult.

The galls produced by the woolly aphis on the roots of apple are of

a different character to those found on the aerial portions of the tree,

being more globular in outline and often occurring in clusters.

Natural Enemies

The caged tree at Vernon has been an excellent demonstration of the

part played by the various insect enemies of the woolly aphis, the cage

serving to shut off these natural enemies and allowing the infestation

to develop unchecked.

This tree was about eight feet in height, and was, at the time of

caging, carefully examined for signs of infestation. No aphids were

found either upon the limbs or trunk, and the tree was considered

“clean.” The cage was constructed of heavy cotton, and was apparently

insect proof.

Two weeks after caging, a small colony of the wolly aphis of the

apple, consisting of eight or ten individuals, was found to have devel-

oped in a knot hole near the ground, and the presence of this colony

rendered artificial infestation unnecessary.

By the month of July this colony had developed to such an extent

that the whole of the young wood and older twigs were coated with

masses of wool, and by August the whole tree was very heavily in-

fested.

In our experience, syrphid flies are one of the main factors in the

control of the woolly aphis under natural conditions. Syrphids became

very numerous during August and September, by which time the woolly

aphis reaches its maximum in the interior of British Columbia.

We have succeeded in rearing three species of syrphids which

appear to be of importance in controlling the woolly aphis, one of these

being new to science, namely, Syrphus venablesi Curran, Syrphus ©pin-

ator O. S., and Syrphus meadii Jones. From our observations, these

three species occur in numbers and are of major importance.

Lacewing larvae appear to prefer to feed upon the green aphis on

the twigs, and find the woolly colonies difficult to deal with, although
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scattered migrating individuals are picked up. It is interesting to note

that syrphid eggs are generally laid in close proximity to colonies of

woolly aphids, and are frequently buried beneath the wool before they

hatch, owing to the increase in the size of the colony subsequent to the

laying of the eggs, whereas the lace wing flies lay their eggs on the

leaves infested with the green aphis and are seldom found deposited near

colonies of woolly aphids.

Coccinellids, or lady-bird beetles, are apparently more at home feed-

ing on green aphids owing to the difficulty of dealing with the woolly

masses, but they undoubtedly pick up many exposed individuals which

are wandering about on the limbs.

We have discovered no sign of any hymenopterous parasites attack-

ing the woolly aphis of the apple in the Okanagan. In eastern Canada

and the United States one of the most important checks is exercised by

a minute Chalcid fly, Aphelinus mali DeGeer, which develops within the

bodies of the insects and produces several generations in a season. We
have, during the past season, for various reasons, brought in colonies

of aphids from eastern Canada and have found the Aphelinus to be quite

numerous amongst them. The advisability of importing this parasite

is being considered.

In New Zealand and Australia the woolly aphis of the apple is a

pest of a very serious nature and the governments of those countries

have, through their entomological officers, imported the Aphelinus with

most remarkable success. An interesting point regarding this parasite

in New Zealand is the fact that it existed in the islands prior to its intro-

duction from America, but was attacking aphids other than the woolly

aphis. The imported parasites, however, at once commenced to destroy

this aphis and are doing excellent work.

The foregoing remarks are offered merely as the outcome of a

season’s work, and much remains to be done to develop certain phases

of the problem.
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Host Adaptation in the European
Satin Moth

By R. Glendenning,

Dominion Entomological Laboratory, Agassiz, B. C.

'
|
'HE European satin moth was first reported in British Columbia in

1919. During the years 1920, 1921 and 1922 a study was made of its

life-history and habits in order to obtain data as to the probable import-

ance of the insect in the province.

During the first year of the study, viz. 1920, only the introduced

poplars—silver, lombardy and Carolina—were affected by this insect,

and, therefore, no great concern was felt, as these trees are of little

importance as shade trees on the Pacific Coast, being little used as such.

In 1921, however, a few larvae were found feeding on the native

cottonwood, Populus trichocarpa. Attention was, therefore, directed to

the possible menace to this tree on account of its economic value, the

wood being in considerable demand for pulp and veneer. During the

first year of native cottonwood infestation, egg masses were found

freely on this tree when adjacent to totally or partially defoliated trees

of the introduced species, but the cottonwoods were only slightly in-

fested, a dozen or so larvae only being found on any one tree.

During the next year, 1922, an important increase was noted in

the amount of infestation on cottonwood in New Westminster. Notes

made at that time recorded a 20% defoliation in some cases, and it

appeared, therefore, that a gradual adaptation to that host was
developing.

To test this, two experiments were conducted in the autumn of

1922, the immediate objective being to ascertain if larvae whose parents

had fed upon cottonwood were better adapted to survive on this leath-

ery-leaved host than larvae whose parents had fed upon lombardy

popular.

The experiments were as follows : A number of fully fed larvae

were collected from an isolated cottonwood tree in New Westminster

which was known to have been infested the previous year. These

larvae were retained in Fiske trays and allowed to finish their feeding

and pupate. The resultant moths were confined in cages where they

mated, and the females subsequently deposited their egg masses. From
the eggs deposited by these moths 50 larvae were taken and placed on
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cottonwood shoots. For comparison, a further batch of lavae were
reared similarly from lombardy poplar feeding parents and placed,

under identical conditions, on cottonwood foliage in another Fiske tray

alongside.

It is well to state here that the eggs of the satin moth hatch during

August and the young larvae feed for about one month before going

into hibernation in the middle of September. They moult twice before

spinning up for the winter as third stage larvae in crevices in the trunks.

The trays were examined daily and the food changed, notes being

taken of the number of dead found each day. It was soon seen that

great numbers of the larvae from the lombardy poplar fed parents were

unable to assimilate the new food. They fed sparingly and soon curled

up and died. This experiment was performed in duplicate, the second

commencing about ten days after the first. The results are shown in

the following table and on the accompanying graph.

RECORD OF MORTALITY

Satin Moth Larval Feeding Experiments
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Examination of the table and graph will show that there was a

steady mortality of larvae from the commencement of feeding, with a

very distinct rise in the rate at the time of the first moult. In trays

A and C, which contained the supposedly partially adapted larvae from
cottonwood-feeding parents, 22 and 12 respectively survived and spun
up as healthy third-stage larvae, a percentage of 44 and 24 respectively.

In the trays B and D, which contained the larvae from poplar fed

parents, only two individuals in each case survived, giving a percentage
of 4 that had managed to assimilate the new food.
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B. Larvae from cottonwood feeding parents.
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As far as is known the cottonwood-feeding race had not been using

this host for more than two generations, possibly less, and it appeared,

therefore, that a very rapid adaptation to new food habits was taking

place with the probable result that in a very few years severe defolia-

tion of native cottonwood would take place. In my report for 1922, the

following comment is made : “Should this adaptation continue (and

I see no reason why it should not), the great stands of cottonwood

along the river bottoms will become affected in a few years and severe

damage would result.” These fears were fully justified, for in 1928

large areas of cottonwoods, acres in extent, at several points in the

lower Fraser valley, were totally defoliated by this insect, while in

1929 thousands of acres of this tree over an area of approximately three

hundred square miles were defoliated to the extent of from 80 to 100

per cent.

From the above statements it will be seen that complete adaptation

to the cottonwood has taken place, and that the mortality of the early

stages must now be very small, if any.

Although the close study of this insect was relinquished in 1922,

its progress and spread have been noted from year to year, and it now
ranges all over the lower Fraser valley and is spreading eastward

through the mountains by means of the river valleys bordered with

cottonwood, and by accidental transportation on trains. It is also prev-

alent on the east coast of Vancouver Island, and has spread up the

coast of the mainland as far as Powell River.

A similar phase of this subject is seen in connection with willows.

In Europe this insect is recorded as a willow pest, injuring to a serious

extent the basket willow in Germany, but up to 1923 only a few larvae

had been found on one species of native willow, viz., Salix lasiandra,

and my manuscript for 1922 says : “It does not seem to have accepted

the great mass of willow species common to this coast, though plenty

are close to present outbreaks on poplar. This is somewhat peculiar,

as it is a frequent pest on willows in Europe though of different species

to those in British Columbia..”

However, in 1928, acres of willows were noted to have been defoli-

ated, and it may now be found quite frequently on three native species

and abundantly in certain areas.

Evidently a similar adaptation has taken place in the case of the

willows as with the cottonwood, and exactly the same course has been

noted with the native aspen, Populus vancouverense Piper, as up to

1922 it remained untouched, but since, totally defoliated trees of this

species have often been found.
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During the last three years, while traversing the area of infesta-

tion in the lower Fraser valley, one characteristic was noticed that also

bore on this subject of adaptation, namely, that a severe infestation of

cottonwood in one locality would not necessarily be accompanied by

a similar infestation of adjacent lombardy poplar or willow, or again

that a large willow outbreak would not necessarily be accompanied by

an infestation of the neighbouring cottonwoods or poplars. This

phenomenon was duplicated in various combinations, and even an out-

break on Carolina poplar was often not accompanied by a similar infes-

tation on nearby lombardys. This latter phenomenon was noticed as

early as 1923. The reason for these separate outbreaks is not under-

stood at present, but may possibly be due to the differentiation of

strains or races
;
further experimentation is needed upon this point.

This subject has been studied by several workers, namely, Brues,

Craighead and, latterly, Twinn, but these authors have approached it

more from the aspect of the selection of the host by the parent insect

than from the aspect of the adaptation of the feeding stages. Craig-

head found that cerambycid beetles in ovipositing had a marked pre-

dilection for the host in which they had fed as larvae, and Twinn found

the same thing with the imported cabbage worm (Pieris rape) using

cabbage, radish, mignonette and nasturtium as food plants. In the case

of the satin moth, I think it would be unlikely that this phase, i.e., host

selection by the ovipositing moths, would be an important factor, as the

female satin moth is very stupid or careless about egg laying. The egg

masses may be found in all sorts of locations—on iron fences, wooden
fences, concrete walls, juniper bushes, laurel hedges, and other totally

unsuitable hosts and inconceivable places, even on the clock face on a

building two hundred feet high in the centre of the city of Vancouver.

Iff would appear, therefore, that host selection by the moths is unlikely,

or at most, but slightly operative when apparently they do not dis-

tinguish a concrete wall from a deciduous tree.

In the case of the satin moth we have been exceptionally fortunate

in being able to study the life-history and natural development of this

insect in a new environment under conditions that probably seldom

occur
;
its future development, of course, will still be of interest.

mm
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The Cherry Fruit Worm
(Grapholitha packardi Zell)

By W. Downes.

Entomological Laboratory
, Victoria, B. C.

IIJOR several seasons past much damage has been occasioned on Van-

couver Island by the larvae of a small Eucosmid moth which attacks

sour cherries, living between the flesh and the pit. Its presence in

cherries was noted first in 1917, it then occurred in small numbers

only and was supposed to be the lesser apple worm from its close

resemblance to that insect, which has also been recorded as breed-

ing in cherries. The loss to cherry growers has, in some instances,

been as high as thirty-six per cent, of the crop. Infested cherries are

generally distorted or “monkey-faced,” but many, on the other hand,

are not, and show no indication of the presence of the worm within.

A study of the insect was commenced in 1927, but it was not until the

following year that a definite identification of the moth was obtained.

Dr. J. McDunnough, of the Entomological Branch, Ottawa, identifies

this moth as Grapholitha packardi Zeller. It is closely related to the

lesser apple worm (Grapholitha prunivora Walsh) and the oriental peach

Cherries distorted by larvae of Grapholitha packardi and showing

emergence holes.
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Young cherry X-3 show-

ing egg of G. packardi

in position at A.

Stub of pruned branch cut

open, .showing pupa of G.

packardi in position.

Grapholitha packardi Zell. (a) male

moth; (b) female moth, showing sec-

ondary sexual characters. X-8.
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moth (Grapholitha molesta), but is smaller than either of these. In Hein-

rich’s revision of the North American Laspeyresiinae and Olethreutinae

(U. S. N. M. bul. 132) it is mentioned as an enemy of apple and its food

plants are stated to be apple and crataegus, and there are a few

doubtful records from peach. The distribution is given as Texas,

Mississippi, Missouri, Arkansas, Illinois, Michigan, Maryland, W. Vir-

ginia, Virginia, New Jersey, Delaware, Massachusetts and New Hamp-
shire.

Life History

The eggs of the moth are laid on the fruit, usually in the suture

near the apex. Some, however, are laid at the stem end. Occasionally

more than one egg is laid on a cherry, and we have found as many as

four, but this is rare. The egg is half a millimetre in diameter, circular,

flattened, opalescent, and nearly the colour of the unripe cherry. It

is very hard to see with the unaided eye, especially when the

suture is deeper than usual and the egg is laid in it. In 1927 eggs were

deposited about June 15, but this season (1929( being backward, none

were found until June 24. The incubation period has been found to

be ten or eleven days, dependent upon temperature. On hatching, the

young larva bores into the fruit and commences to mine around the

stone. When the cherries are nearly ripe it will be found to have

established itself between the flesh and the pit. At first the larva is

white, translucent, with a black head. Later, it assumes a pinkish tint

and grows to a length of 7 to 8 millimetres. It possesses an anal comb
very closely resembling that of the lesser apple worm. Unlike the

lesser apple worm there is only one generation in a year. The larvae

reach maturity in about thirty days, and then leave the fruit and search

for permanent quarters in which to hibernate. In most seasons the

larvae leave the cherries before the latter are ready to pick and the

exit hole can be readily seen, but should the season be cold and back-

ward the development of the insect will be delayed and the majority of

the worms will be still in the fruit at picking time.

The larvae, on leaving the fruit, search for a dry twig or piece of

bark in which to burrow. The favourite location seems to be the dead

stubs of pruned branches. They bore down the centre of these for one

and a half or two inches and remain there for the rest of the larval and

the pupal period. We have found them in dry stems of bracken and

occasionally in crevices of the tree trunks, but the stubs of pruned

branches are preferred. The entrance to the burrow is stopped with

a plug of silk. We have no evidence that the larvae ever leave these

quarters to feed again. Pupation takes place within the twigs during

the second week in May, and the duration of the pupal period this season

was found to average 42 days. The development of the insect is greatly
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affected by temperature. Material collected as late as May 17

emerged in the laboratory, where the temperature was much higher

than outside, on June 3, and material collected earlier still emerged
correspondingly earlier in the laboratory, but those kept under outdoor

conditions did not emerge until June 14. The first appearance of the

moths in the field was slightly earlier than this, as the pupae in the

twigs are exposed to the direct warmth of the sun, and this hastened

their development. Emergence this year was delayed by the backward
season, but in the previous year (1928) emergence was at least a fort-

night earlier, and in 1927 moths in fresh condition were collected in the

field on May 25. The variability of this emergence period is a point

which has to be carefully studied, as it has an important bearing upon
the time for applying control measures. The height of emergence
occurred this year on June 23 and 24.

During the day the moths rest on the trunk and branches of the

trees, from which they are easily dislodged. They become very active

about 4 o’clock in the afternoon, when the weather is warm and the

sun not too bright. They may be seen at that time flying about the

foliage and settling upon the fruit.

The moth measures 6 mm. across the expanded wings. The follow-

ing description of Grapholitha packardi is taken from “The Lepidoptera

of New York and Neighbouring States” by William T. Forbes : “Dull

blackish
;
head and palpi grey (unlike L. caryana and L. prunivora)

;

forewing with lead-grey fasciae, leaving a distinctly defined but not

contrasting brownish erect median fascia, and a similar sub-triangular

patch at the anal angle. Speculum with a couple of faint dots only.

Hind wing very pale grey with dark border and veins.”

An important point mentioned by Heinrich is the occurrence of

secondary sexual characters in the male. These are a patch of black

or brownish scaling at the inner angle of the hind wings and a similar

patch upon the under surface of the fore wings. This character is said

to be shared by no other North American species of Grapholitha or

Laspeyresia so far as is known.

The native host has been found to be the wild cherry. The varieties

of cultivated cherries affected are Morello and Olivet, with a decided

preference for the latter, and it has been found to a small extent on

the Lambert. Just how serious the pest may become can be judged

from the fact that in 1927 fruit in the Oldfield orchard at Elk Lake, near

Victoria, showed an average infestation of from 36 to 45 per cent, in

different sections of the orchard, while individual trees had an infesta-

tion as high as 81 and 90 per cent.
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Control Measures

On account of the probability of residue remaining on the cherries,

arsenical sprays have not been considered. Only two methods of attack

have so far appeared feasible, the use of repellents for the adults, and

ovicidal sprays. Fairly good results have been obtained by the use of

a strong nicotine sulphate and soap spray as a repellent. In some

orchards where the infestation is not heavy this spray has proved suffi-

ciently effective in keeping down the pest, but where the moth is well

established and conditions seem to favour its increase, better results

have been obtained by the use of a “summer” oil emulsion combined

with nicotine sulphate. The formula which gave the best results in

experimental work during the present season was “Volck,” 1/3 pint;

nicotine sulphate, 1 oz.
;

calcium caseinate, 1 oz.
;

water, 4 gallons.

Volck is a light oil emulsion or “summer oil.” This spray was applied

on June 26th, just after the height of emergence. On the trees sprayed

with this formula the infestation was 2.36 per cent., compared with

19.08 per cent, on unsprayed trees. On trees sprayed with nicotine

sulphate and soap, using % pint nicotine sulphate to 40 gallons of water

and 5 lbs. of whale oil soap, the infestation was 8.06 per cent. The Volck

nicotine sulphate combination appears to have a repellent as well as an

ovicidal value. Further experimental work may discover other combin-

ations which will be equally effective. The best results appear to be

obtained by spraying when the emergence of the moths is at its height.

The date will vary according to the season and is a matter requiring

careful observation. Clean culture in the orchards will tend to diminish

the hibernation quarters of the larvae and the destruction of all wild

cherries growing nearby will have a beneficial effect.
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Observations on the Ant Cric\et

Myrmecophila oregonensis Bruner

By Geoffrey Beall.

an

TN THE vicinity of Victoria, especially around Langford and Met-

chosin, there is an open conifer forest on low-lying hills. The whole

place is very dry and altogether admirably suited to the requirements

of the mound-ant, Formica rufa Linn, subspecies, obscuripes Forel. The
nests are, of course, piles of conifer needles, twigs, grass, bits of dead

insects, which are generally piled against or around an old small stump

or a piece of wood. They average about 10 inches high and several such

mounds may make up one big colony. In all directions run definite and

characteristic roadways out, either for foraging or for communicating

with other colonies. Often a route will run along the top of a fallen

piece of wood such as a bough or a small tree of perhaps three inches

diameter.

Around these mounds may be found the little cricket, Myrmeco-
phila oregonensis Bruner. (I am greatly indebted to Mr. Buckell of

the Dominion Entomological Laboratory at Vernon for the identifica-

tion of both ant and cricket.) The adult cricket is some 2 to 3 mm.
long, brown and extremely nimble, as are all stages of development.

As was seen in observation cage, all move with a rapid scurrying action,

casting their long antennae, held parallel, from side to side, turn in a

flash in any direction and leap, say 10 cm. Because of this activity no

ant could “lay mandibles” on them if she wanted to.

The cricket occurs to some extent in the loose rubble on the edges

of the nest, near the surface. It occurs much more frequently under

loose stones, or wood, or even dry cow-dung, nearby, and in the greatest

numbers along the above-mentioned ant routes. The cricket can be

seen under almost any solid object over which the ant route passes,

especially under the fallen sticks along which the ants travel, as over

viaducts. One can get hundreds of them by banging such a piece of

wood over a large piece of canvas and by scooping up the soil from

under the stick, in every crevice of which soil the crickets will be found.

They take refuge under the debris on the canvas or under the folds,

so that a dozen will be found under every chip of wood. A much fre-

quented ant bridge may be made to yield as many as 500 crickets by

working over it carefully. The attachment of the crickets to the routes

may be emphasized by comparing the number of them found under

two parellel and similar sticks—the one used by ants, the other not.
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The ant viaduct would yield hundreds, the unused stick, perhaps half a

dozen. Sticks near the mounds have more crickets than those distant,

and it seems that more of the crickets are under the end towards the

mound. Besides skulking along the routes, adults were twice seen

travelling along these highways with the ants in broad daylight. This

occurrence is all the more striking when it is considered that M. ore-

gonsis is generally so fond of hiding.

During the summer and fall past, a colony of F. rufa was kept

in a modified Janet cage for exhibition purposes. In a glass-covered

tray of three compartments, there was a central section covered with

orange glass, the two outer with colourless glass. The ants made
themselves at home under the orange glass. During the last week in

August rubble was added which contained some five hundred crickets,

mostly in young instars, though there were about fifty adults. The
cage was under continuous observation for ten hours a day for three

weeks and under frequent observation for two months beyond that

time, but few nymphs were seen to issue from the rubble in the central

chamber where they had taken refuge, while the adults came out freely

into the side chambers under the clear glass. It was easy to watch their

behaviour towards the ants, whom they would approach from behind

(rarely from in front) and, starting from the tip of the abdomen, would

“lick” the ant, working carefully over every part, including the legs.

Especially did they “lick” dying ants and those very much preoccupied

ones that were feeding from the honey or drinking from the sponges.

Incidentally, in all that time no cricket was ever seen to touch either

water or syrup that was supplied the ants. At times the cricket would
rest, but it never settled down right among the ants, rather it would
perch on pieces of sponge or on the heads of carpet tacks in the cage.

During the period of observation, i.e., late summer and early fall, the

crickets were seldom seen to react towards one another. Dead ones

were never seen on the rubbish-heaps, although some were drowned in

the water which condensed on the glass of the cage.

In summary of observation of M. oregonensis it may be said that

this cricket can be readily found in the immediate neighbourhood of the

nests of F. rufa, whose travel-routes it particularly frequents
;
nymphs

are strongly negatively heliotropic, and adults markedly less so
;
the

crickets seem to subsist on some ant secretion which they “lick” off

their hosts with seemingly all due precaution.

While searching ant mounds for these crickets, it was noticed the

surface, for a depth of one inch, to have large numbers of a small cater-

pillar in it. The biggest seen were about 12 mm. long, although at the

same time one could find them down to 3 mm. They are brown and

have bunches of bristles for each segment. When the rubble was dug
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up and spread out so that they were on the surface they burrowed back

into it. About 50 of these were put into the exhibition cage, where
they immediately went into the rubble. The ants did not harm them.

While searching in the neighbourhood of a certain mound for F.

rufa a rather peculiar situation was met with, at the beginning of Sep-

tember. On lifting up a piece of a stick close to a mound there were
found beneath it some of the mound ants, one or two crickets and about

a dozen small white leaf-hoppers. Three were taken. Unfortunately,

there was little time to spare on these observations so that no more
cases of this fraternizing were seen, but it does seem possible that this

was connected with the honey-dew collecting habits of the mound-ant.

Injury to Primulas from Vine Weevil
By W. B. Anderson, Victoria.

dt

HTHE paper I have prepared for this meeting may seem, perhaps, to

be one better suited to a gardeners’ meeting than to one of entomol-

ogists, but if, as it appears to me, that entomology is to be of assistance

to the horticulturist, then I hope that these remarks on my practical

experience of combatting a serious pest will be of some use to plant

growers. Although the European Vine Weevil, Brachyrinus sulcatus

(Fabricius), has long been known as an enemy of the strawberry

grower in this province, not many complaints have yet been made by

gardeners of its attacking other plants at all seriously.

The genus Primula is one most seriously affected by this pest in

some places on the coast, and the probable reason for its not having

been more complained of is, I think, due in most cases to the presence

of the pest being unsuspected. The fact of some plants in a Primula

bed dying off at about the flowering season, is mostly attributed to a

rotting of the roots during the wet weather, if the weevil is not known
as an enemy by the gardener, and, in, consequence, its presence is un-

suspected.

My attention was first called to the insect’s depredations among
Primulas some years ago by a Victoria gardener’s complaint to me that

something was rotting off his bed of fine English Primula hybrids. He
had noted some larvae in the soil under the plants affected, but could

not quite satisfy himself as to this being the cause of mortality. Upon
examining the bed, many larvae were found, in various stages of devel-
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opment. Some of these were bred out, the results sent to the Entomol-

ogical Branch at Ottawa, and there pronounced to be the Vine Weevil.

The injury manifests itself more fully about the blooming season.

Plants well loaded with blossom will suddenly droop, the flowers soon

dying, and the leaves taking on a soft, leathery wilt. At this stage, a

slight lateral pressure will topple the plant out of its bed, when it will

be seen that the roots are all, or nearly all gone. Without a close

examination, a stranger to the work of the insect will be inclined to

pronounce the injury due to the fleshy roots having been rotted off by

winter wet, as in all cases the thick cormous crown will be quite

uninjured, and may, if planted in clean ground, and well watered, soon

put out new roots and eventually recover
;
of course, with the loss of

the year’s bloom.

By digging well under the injured plants, abundant evidence will

be found. Larvae, from soft white fellows to ones in the last stage,

will be found down to a depth of six inches. The hatching seems to

take place sometime in late summer and early autumn, the newly

emerged larvae at once beginning to feed on the tender rootlets of the

(preferably) young Primulas, and apparently feeding until sometime in

the winter, when a hybernation takes place
;
the awakening from which,

and the resumption of feeding taking place in early spring, so that the

deadly work is completed by flowering time.

There are some members of the Primula family which seem to be

immune from the attack. These are ones with hard, wiry roots, like

“Sikkimensis,” “Juliae,” “Cortusoides,” and others with their allies. All

those with fleshy roots, however, are viciously attacked, hence most of

the Alpine and Himalayan species, many of the Chinese, as well as the

common English primrose, polyanthi, cowslips, etc., must be watched

most carefully if the weevil is in the neighbourhood. As stated, most

of the injured plants may be saved, if desired, by replanting the fleshy

crowns and keeping well watered in dry weather. Indeed, moisture

and weevils do not seem to get along well together, a superfluity of

moisture seeming to act as a deterrent. In re-planting, care must, of

course, be taken to free the soil of other weevils by means which I will

now set forth.

I have found that when weevils are suspected—or as a matter of

precaution whether they are suspected or not—it is well to dig up all

Primulas in September, throwing the plants as dug into a tub of water.

Then carefully dig the bed well over, finally turning over with the hands
to a depth of at least six inches, destroying all larvae which may be

discovered thereby. Then sow the ground well with crude flake napth-

thaline, perhaps 1 lb. to 20 sq. feet of land, well mixing with the soil.

Now go over your plants, well washing the roots clean of all soil and
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replant. The water from the washing tub should, of course, be dealt

with so that any chance larvae can be destroyed.

I am not prepared, at this stage, to say whether the naphthaline

acts as a deterrent, or as an insecticide, but am inclined to think that it

kills the larva by acting on its tender skin. That it is effective, I can

vouch for, from my own experiments.

Last summer I had a patch of a special variety of strawberry, the

soil of which had been well treated with naphthaline. The plants were

quite untouched, while just alongside a patch of Alpine Primulas were

badly damaged before I, upon returning from one of my trips, discov-

ered the injury and at once took steps to recover my plants by the

means just given, which was so sure that in a month’s time they were

all well established and now promise well for spring blooming.

A Remarkable Simuliid Pupa

7\[otes on Simulium Virgatum in British Columbia

By Eric Hearle,

Dominion Entomological Branch, Kamloops
,
B. C.

Introduction

I
N THE spring of 1928 a study of British Columbian black flies was
commenced in connection with one of the minor projects of the Kam-

loops laboratory. Among the first specimens encountered during pre-

liminary collecting of immature stages was a pupa with breathing

organs of such an unusual character that we consider it to be the most

remarkable form of simuliid in this stage yet recorded. We waited

for the emergence of adults from the rearing cages with the keenest

interest, and had high expectations that we would be rewarded with a

representative of a new genus
;
but instead the adults proved to be

Simulium virgatum Coquillett. This species has previously been

recorded only from Mexico, New Mexico, California, S. Dakota and

Texas (1, 2, 3, 4, and 5.) The larva and pupa have hitherto been un-

known. Coquillett originally described the species in 1903 from mater-

ial from New Mexico. Dyar and Shannon (2) have placed Mallocli’s

hippovorum (5) and Knab’s rubicundulum (4) as synonyms of it. It is

known to attack horses, as Malloch’s single specimen of hippovorum

was obtained from the ear of a horse in Mexico at 7300 feet elevation.

The distribution of this species must be remarkably wide, since, in

addition to our Kamloops material, there is a specimen in the Canadian
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(a) Pupa of Simulium virgatum, lateral view. (b) Pupal case, Dorsal view,

(c) Dorsal view of pupa, (d) Anal gills, ventral view, (f) Dorsal sclerite of

bead capsule, showing maculations. (e) Laterial view of anal gill, (g) Histo-

blast of pupal breathing organ in larva.
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National collection at Ottawa, taken by E. H. Strickland at Jasper

Park, Alberta.

A quantity of very interesting material representing a number of

other species came to hand during the past season, and we have speci-

mens or records of a total of 16 species from British Columbia. There

are records of 13 additional species from adjacent western states and

from Alberta and the Yukon Territory. In the present paper, however,

remarks are restricted entirely to Simulium virgatum, as we hope to be

able to extend our simuliid investigations considerably during the com-

ing season, and plan to discuss the other species and present a check

list of known British Columbian forms in a later paper.

Dyar and Shannon (2) record the taking of adult S. virgatum in

Mexico in July and December; in New Mexico in July and August; in

California in June, July, August and October, and in Texas in May.

The following somewhat fragmentary notes give an indication of the

life-history as it occurs at Kamloops, British Columbia.

Notes on Bionomics

On May 5 an examination was made of Peterson creek, a very

small shallow stream running through a deep gorge near Kamloops.

Peterson Creek, Kamloops, in May. Typical habitat of Simulium virgatum.
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This stream has a considerable drop, and there are many stony ripples

;

and here and there small, steep runs through watercress and grass.

The vegetation and stones were found to be covered with large num-

bers of dark, olive-green larvae, the majority of which appeared to be

full grown. Pupae were scarce and were nearly all of one species with

peculiarly closed horns in place of the usual respiratory filaments. These

and the majority of larvae proved to be Simulium virgatum.

On May 14, 84 per cent, of the larvae and pupae examined from this

stream proved to be this species
;
pupation had occurred to the extent of

75 per cent, and empty pupal cases showed an emergence of 15 per

cent.

On May 26 a number of virgatum pupae were placed in rearing

cages in the stream, and by the 29th 54 per cent, of these had emerged.

Others also emerged from artificial ripples in the laboratory from May
24 to 29.

The same stream was examined on July 6 and it was found that

S. virgatum had been replaced by another species. Of 220 larvae and

pupae worked over, nearly all proved to be one species, and only a

single S. virgatum pupa was found.

On August 31 210 pupae were examined from this stream, and

the majority of these belonged to yet another species from that domi-

nant in July. Only two Simulium virgatum were found among them.

On October 19 a single adult female was taken on the window of a

shack at Pinantan lake in a collection of 14 specimens, which included

four other species.

Scheidam creek, which is a little more permanent but otherwise

has much the same character as Peterson creek, was examined on

November 2 and was found to contain large numbers of larvae, which

were from half to three-quarters grown. Those developed far enough
for determination proved to be S. virgatum, as were the few pupae

occurring in the stream at this time. An adult was taken in the act of

emerging.

By December 7 most of Scheidam creek was covered with fairly

deep ice, but stones obtained from the running water under this had
many larvae attached to them. These were mainly smaller than those

noted in November and none was large enough for accurate determin-

ation
;
but from their colouration and the shape of their anal gills, they

appeared to be S. virgatum. No pupae could be found.

From the above it is evident that this simuliid winters as partly

developed larvae, and is an early maturing form in the spring, pupating
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Scheidam Creek, Kamloops, in December. Many larvae on stones under ice.

in the first and second week of May, and reaching a peak of emergence

from the middle to the end of the month. Following this, the species

becomes very scarce during the summer months, until the streams

again have large numbers of larvae in them during the autumn and

winter months. A certain proportion are able to complete their devel-

opment and are on the wing in the late autumn.

Descriptions of Stages

Adult Female—The adults are fairly large and measure about 4

mm. The general colour of the female is grey and the legs are bi-

coloured with yellow predominating. The fore coxae are yellow and

the colouration of the legs in our specimens agrees with previous

descriptions except that they lack the narrow ring near the base of the

tibiae. The mesonotum has a faint reddish tinge beneath the grey

surface pollen. There are three very distinct black stripes, the central

one linear and very narrow, and the lateral ones broad, curved and

dilated into pear-shaped spots anteriorly, giving a lyre shaped pattern.

The mesonotum is closely and fairly uniformly covered with short,

fine, pale yellow hairs. The tarsal claws have a short sub-apical tooth.

Descriptions with greater detail are given in the references cited.
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Male—The general colour is black, the mesonotum being velvety

black with two silvery white pear-shaped spots anteriorly, and golden

surface hairs somewhat longer than in the female. The general colour-

ation of the legs is as in the female, but the dark portions encroach over

larger areas, and the tibiae are darker in our specimens than in previous

descriptions.

Pupa—6 mm. long by 2 mm. wide. Thoracic breathing organs in

the form of large, closed, hollow horns, with 3 branches
;
ringed by

numerous constrictions and with fine, irregular, longitudinal wrink-

lings. The two shorter spurs lie closely oppressed to the head and

thorax respectively; a short, sharply tapered dorsal spur reaching the

median line of the mesonotum
;
and a more slender, slightly flattened

one reaching forward to beyond the middle of the head
;
the third or

main portion of the organ extends up and away from the head in a

forward and ventral direction; it is large, club-shaped and rounded at

the end, and is smoky-grey, whereas the basal ventral branch is yellow.

The stout, dark, blunt spines on the abdominal segments are as follows :

third segment, 3 in a row on each side dorsally on apex of segment
;
on

4th and 5th segments, 4 in a row on each side dorsally
;
ventrally there

are four pairs of spines on each side of the median line
;
on the 5th

and 6th segments these are close together, and on the 7th and 8th are

widely separated, the outer two being sub-lateral.

The pupal case is yellow, parchment-like and smooth in texture,

and very symmetrical. It is 5 mm. long by 3 mm. wide, and the spheri-

cal opening is 2 mm. in diameter. It is slightly flattened at the lateral

edges where it is attached to vegetation, stones or other support. In

a few pupae examined, a cone-shaped cap of webbing enclosed the

orifice of the pupal case and held within it the exuviae of the last larva

instar; but in the majority no such protective webbing was observed.

Larva -The full grown larva is 10 mm. in length. The body is very

dark olive-green in colour, and the head capsule is a dark mahogany
brown, so dark as to appear to be without maculations in many cases.

The dorsal sclerite, however, sometimes shows slight maculations in

freshly changed specimens. There is a median series of about 6 dark

spots anterior of the centre, two lateral spots and a darkening at the

base and around the edges. The anal gills are in threes, but there may
be a number of small “buds” on them

;
in some cases as many as four

to one branch, but usually less. In a few specimens examined these

“buds” were not apparent. The peculiarities of the pupal breathing

organs are discernable in the histoblasts in well developed larvae and

make determination a fairly easy matter. The forwardly protruding

portion of the pupal breathing organ shows as a dark grey patch on

the side of the larva.
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References to Simulium virgatum Coquillett

(1) Coquillett, Proc. U. S. Nat. Mus., Vol. 25, p. 87, 1903.

(2) Dyar & Shannon, Proc. U. S. Nat. Mus., Vol. 67, p. 39, 1927.

(3) Johannsen, N. Y. State Mus., Bui. 68, p. 383, 1903.

(4) Knab, Ins. Ins. Mens., Vol. 2, p. 178, 1914.

(5) Malloch, U. S. Dept. Agr. Bur. Ent.> Tech. Ser. No. 26, pp. 28

and 57, 1914.

Further Additions to the List of Aphids

of British Columbia
By R. Glendenning,

Dominion Entomological Laboratory
,
Agassiz, B. C.

I
N Nos. 21 and 22 of these Proceedings, published in 1924 and 1925,

respectively, sixty-nine species of Aphididae collected in British

Columbia were listed with annotations.

Since then further collecting has been done with the result that

forty-eight more spe.cies have been determined. These are listed below.

During the year 1926 aphids of many species were abundant around

Agassiz, sixty collections being made by Mr. H. H. Ross and the writer,

which resulted in twenty-five species being added to the previous list.

Many of the species found that year for the first time have not been

.

seen since, a peculiarity which has often been noted in aphid collecting

here.

The present list brings the number of aphid species up to 117,

besides which material representing about forty other species has been

accumulated but not identified. As to the total number of species

present in British Columbia, this is difficult to say, but probably the

known number can be doubled, as so far practically all the collecting

has been in the humid transition zone only.

I am indebted to Dr. W. M. Davidson, Dr. A. A. Granovsky and

Dr. P. W. Mason for assistance in determining certain difficult species.

Tribe LACHNINI

Lachnus juniperi (De Geer). On juniper bushes imported from Hol-

land.



Proceedings, 1929 55

Lachnus occidentals D’son. On Abies amabilis in Hudsonian zone,

Mt. Cheam.

Lachnus pseudotsugae Wilson. On Douglas fir at Parksville.

Tribe CALLIPTERINI

Callipterus bellus (Walsh). One specimen, apparently this species, in

other material from Victoria.

Euceraphis sitchensis Glen. From Alnus glutinosa at Agassiz.

Euceraphis variabilis Glen. From elderberry, Agassiz.

Betulaphis occidentals Glen. This distinct little species is found every

year on birch at Chilliwack.

Myzocallis alni (De Geer). Very common on roadside alders, A. ore-

gona, in Fraser valley. The previous reference to M. alnifoliae

belongs here.

Myzocallis pulchellus Glen. Collected from American elm in Victoria

in 1927 by Messrs. Stanley and Hulbert. A very distinct species

with beautiful wing markings.

Periphyllus lyropictus (Kess). On Norway maple, Chilliwack.

Clavigerus media (Baker). Frequent on Salix sitchensis, Chilliwack

and New Westminster.

Clavigerus populea (Kalt). From Salix lasiandra, Victoria and Agassiz.

Clavigerus salicis (L). On Salix scouleriana, Agassiz. These species

of Clavigerus all feed on the twigs of their hosts and not on the

leaves.

Tribe APHIDINI

Anuraphis bakeri Cowen. Found on apple and clover, between which it

migrates.

Anuraphis viburnicola (Gillette). Apparently this species on Virbur-

num opulus, Harrison Lake.

Aphis albipes Oestlund. Curling the leaves of the native snowberry.

Found occasionally at Agassiz.

Aphis abetina Walker. On spruce and other conifers at the coast,

sometimes becoming a pest.

Aphis ceanothi Clarke. On buckbrush, Ceanothus sanguineus, Agassiz.

Distinguished by curved cornicles.

Aphis furcata P'atch. A very small species from wild chokecherry,

Copaka.

Aphis hederae Kalt. From ivy at the coast.
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Aphis ilicis Kalt. Frequent on holly at the coast.

Aphis lugentis Williams. On herbs belonging to the Compositae,

Agassiz.

Aphis oenotherae Oest. Frequent on Oenothera biennis, Agassiz.

Aphis pulverulens Gillette. A large, long-legged species feeding on

snowberry stems, collected by E. R. Buckell in the Cariboo district.

Aphis ramona Swain. Frequent on Pentstemon diffusus, Agassiz. At-

tended by ants which build shelters of earth or twigs over the

colonies on the stems.

Aphis sambuci L. Common on Sambucus racemosa at Agassiz.

Aphis symphoricarpi Thomas. A green species often found with A.

albipes in curled snowberry leaves.

Asiphonaphis pruni W’son and Davis. From chokecherry, Chopaka.

Hydaphis xylostei (Sch.) On cultivated honeysuckle at Vancouver.

Tribe MACROSIPHINI

Amphorophora arnicae Glen. On Arnica sps. in Hudsonian zone, Mt.

Cheam and Liumchin Mt.

Amphorophora maxima Mason. Frequent on thimbleberry, Rubus par-

vifSorus, Agassiz.

Amphorophora rubi (Kalt). On blackberry, Agassiz and Vancouver.

Capitophorus fragariae Theo. On wild rose, Agassiz.

Capitophorus fSaveolus Walk. On Cmcus arvensis, Agassiz.

Macrosiphum caricis Glen. On Carex sps. in Hudsonian zone, Mt.

Cheam.

Macrosiphum heucherae (Thomas). On Heuchera micrantha, Agassiz.

Macrosiphum martini (Cockerell). Taken from specimens of Zygade-

nus venenosus from Kamloops.

Macrosiphum pseudo-dirhodum Patch. Apparently this species on wild

rose, Agassiz.

Macrosiphum pseudo-solani (Theob). Collected on potato in Victoria

by Auden.

Macrosiphum rhamni (Clarke). On Rhamnus purshiana at Agassiz,

quite common usually.
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Macrosiphum solidaginis Fabr. A macroscopically black species on

golden rod, Agassiz.

Macrosiphum stanleyi Wilson. On Sambucus melanocarpa in Stanley

Park, Vancouver.

Myzus aquilegae Theob. Apparently this species on Ranunculus sps.,

Agassiz.

Myzus hieracei (Kalt). On Hieracium murorum at Agassiz.

Rhopalosiphonius latysiphon (D’son). An interesting species structur-

ally, with irregular venation and much swollen cornicles taken on

cultivated violet, Agassiz.

Tribe PEMPHIG1NI

Pemphigus californicus D’son. Apterae agreeing with the description

of this species taken from Ranunculus occidentals at Agassiz.

Tribe PROC1PHILINI

Prociphilus fraxini-dipetalae (Essig). Taken from European ash at

Agassiz. A double host species migrating to the roots of Douglas

fir.

Prociphilus venafuscus (Patch). From horse-chestnut at Victoria, col-

lected by W. Downes.

Tribe FORDINI

Forda formicaria Heyden. On grass roots tended by ants at Agassiz.
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Another Household Pest Arrives

in Vancouver

The Fire Brat Thermobia domestica Packard

By G. J. Spencer,

University of British Columbia.

TN THE autumn of 1928 specimens were sent to the University from

-®-a local hospital of an insect which has not been recorded from this

city up to the present. The insect was Thermobia domestica Pack,

the Fire brat. It is a near-relative of the Silver fish Lepisma domestica

Linn., which is practically world-wide in its distribution, having been

carried around by commerce.

The hospital authorities stated that the insects had never been seen

there before and that they were colonized in one of the laundrys in a

basement.

The Fire brat is an insect that flourishes in hot, damp localities

;

both heat and moisture are essential to its well-being, so that laundrys,

parts of bakeshops near the ovens, areas of basements near the fur-

naces, and parts of house kitchens near hot-water pipes and sinks are

pre-eminently suited to its development. I have kept the insect in

close captivity at the University since 1926 and find that it favours the

same type of locations as the cockroach Blatella germanica, but can

tolerate a far higher temperature, being most active at from 90° F. to

105° F., whereas the roach is somewhat intolerant of a maximum of

90° F.

In a current number of the Canadian Entomologist -I have outlined

the spread of this insect across Canada, as it has been brought to my
attention chronologically. The history, in brief, is as follows : Toronto,

in winter 1915-16, in the elevator shafts and basement of a hospital;

Guelph, Ont., winter 1923-24, in bakehouses between the bricks of the

ovens; Winnipeg, winter 1924, in a building of the University; Saska-

toon, winter 1926-27, in laboratories; Vancouver, 1928, in a hospital.

While this series of dates as to its spread is probably far from

being exact, it indicates that the insect has been in Toronto for over

fifteen years and has gradually spread westwards.
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Adult Fire Brats in typical colour patterns. X-2^4.

The specimen on the left is upside-down to expose the

silvery-white ventral surface; the central one is a female,

showing the short ovipositor. The three “tails” are the

lateral cerci and the median pseudo-cercus. Original.

Escherich 1 indicates that the Fire brat is probably of Mediterranean

region, which would account for its favouring situations of considerable

warmth.

With regard to its food preferences, it may be stated that they

closely approximate those of the german roach, namely, all kinds of

farinaceous foods, starch and certain glues, surfaces of heavily-glazed

papers, and especially dried meats
;
but differs in that grease of all

kinds, fatty meat and liquid or moist food are utterly avoided. The
roach flourishes on a diet of bread and beer, while the Fire brat never

touches liquids.

Eschcrich.1 Das System der Lepismatiden. Zoologica Heft 43.



60 B. C. Entomological Society

Since it shrivels up and perishes in a dry, hot atmosphere and can

flourish only if it has access to moisture at least every forty-eight

hours, it apparently absorbs the moisture necessary for its metabolism

through the cuticle.

This winter, 1929-30, I have found it in an apartment house in Van-

couver, where it persisted, in spite of strenuous persecutions, in a con-

crete building, with a minimum amount of shelter, behind the sink, two
small built-in cupboards, and the apertures in the floor around steam-

pipes. The owners of the flat did not know how long it had been in the

building.

I am interested to see if it will survive in Vancouver under normal

household conditions, during the long dry summers. Unless it can get

access to moisture during this season, I question if it will survive from

year to year.

It can readily be exterminated by sprinkling a thin film of sodium

fluoride around the situations it frequents, in the manner recommended

for the destruction of the german cockroach.
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Proceedings of the Entomological Society

of British Columbia
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HE Twenty-ninth Annual Meeting was held in Vancouver on March

The President, Mr. J. W. Winson, occupied the chair with the fol-

lowing members in attendance—Messrs. Anderson, Buckell, Cianci,

Downes, Eastham, Finley, Glover, Inglis, Larnder, Leech, Lyne, Olds,

Spencer, Whittaker and the Secretary.

The minutes of the last meeting together with the secretary-treas-

urer’s report were read and adopted without discussion. Mr. Downes
reported on the library and on the progress of the British Columbia
Manual of Entomology.

The following motions were passed :

—

That rebinding books in the library be attended to at a cost of $12.00.

That the following three books be purchased for the Society’s

library

—

The Dragon Flies of North America.

Locusts and Grasshoppers.

Medical Entomology.

That three months be the limit for borrowers of books from the
library, and that a notice placing responsibility for damage to books on
borrowers be placed in books lent.

Three new members were elected :

—

Joseph Cianci, J. Inglis, and D. Waddell.

Excellent discussion followed most of the eleven papers read which
were :—

-

Presidential Address J. W. Winson
The apple curculio as a pear pest E. R. Buckell

New Methods of collecting beetles H. Leech
Notes on an aquatic crane fly G. J. Spencer

The European earwig in Vancouver R. Glendenning

Beetles emerging in timber in buildings G. J. Spencer

Insects of the season in Point Grey G. J. Spencer

Noticeable insects of the past season R. Glendenning

Notes on Aphelinus mali E. P. Venables
Notes on a digger wasp W. B. Anderson
Insect notes of the year in Vancouver Island W. Downes

8th, 1930.
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The election of officers for the ensuing year resulted as follows :

—

Honorary President—F. Kermode.

President—J. W. Winson.

Vice-president (Coast)—W. Downes.

Vice-president (Interior)—E. P. Venables.

Advisory Board—Messrs. Buckell, Eastham, Larnder, Spencer,

Whittaker, and the officers.

Hon. Secretary-treasurer—R. Glendenning, Agassiz, B.C.

Hon. Auditor—J. W. Eastham.

Report of the Secretary-Treasurer

for 1929

assure

I beg to submit the following report of the activities of the Society
during the past year.

Finances

During the past year the Society spent $450.00 as set out in the

Financial Statement, and ends the year with a credit balance of $39.71.

Membership

The membership shows an increase, due to the activities of some of

our older members, and now stands at thirty-seven.

Proceedings

Number 26 of our Proceedings has just been issued, and is the

largest and best published for many years. The cost was considerable due
to the number of illustrations which absorbed over $70.00 of the total

of $307.00.

A large number of requests have been received for our back numbers
which continue to be in demand. Two sets have been sold.

Library

The library continues to grow, over 200 bulletins, etc., have been
received in exchange and have been added to our collection. These are

to be catalogued shortly. Some rebinding was done and a further book-
case purchased.
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Advisory Board

One meeting of this Board was held during the year, when the
matter for the Proceedings and other business was dealt with. Two
meetings of the special committee on the Handbook for Teachers were
held when the submitted articles were considered. It is hoped to have the
matter ready for the printers shortly.

Respectfully submitted,

R. GLENDENNING,
March 5, 1930. Hon. Secretary-treasurer

Financial Statement, 1929

Receipts Expenditures

Balance forward $169.99 Rent of meeting room ....$ 10.00

Subscriptions 65.00 Postages .... 18.00

Bank Interest 5.25 Bookcase for library .... 16.75

Government Grant 250.00 Rebinding Books .... 4.34

Additions to library 6.25

Typing re Handbook .... 10.00

Ontario Soc. dues .... 24.00

Secretary’s honorarium ....... 50.00

Printing proceedings No. 26 307.64

Sundries .... 3.55

Balance in bank ... 39.71

$490.24 $490.24

Certified correct,

Audited and found correct,

R. GLENDENNING,

Hon. Secretary-treasurer.

J. W. EASTHAM, Honorary Auditor.
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Insects Emerging from Prepared Timber

in Buildings
By G.

J.
Spencer

Several instances have come to my attention, in the last four years,

of beetles emerging from floors and walls of wooden buildings in this

Province. I am aware that mention of this type of emergence has been
made in literature, but the only record I can locate in the scanty litera-

ture available to me, is in Graham’s “Principles of Forest Entomology,”
in which he refers to beetles emerging from furniture twenty years

after it was manufactured. Unfortunately, he is not specific as to the

species of beetle and of the wood concerned, and he gives no references.

In the instances under consideration at the moment, beetles of the

Family Buprestidae are chiefly concerned; one is of the family Ceramby-
cidae. Of the life-history habits of the Buprestidae, Stebbing, in his

“Indian Forest Insects,” gives the fullest accounts I can find of several

species of several genera. A typical life-history, as he represents it, is

as follows :—the female beetles, moving mostly in bright sunlight, ovi-

posit in cracks and crevices of the bark and the larvae hatching from
the eggs tunnel through the bark to the bast, whereon they feed. Some
feed principally in the bast or in the cambium where they sculpture the

surface of the wood and then enter the sap-wood, or else work down
directly into the sap-wood, where they complete the latter stages of

larval growth. In these tunnels of larval development, sawdust of chisel-

lings and frass is tightly packed. The mature larva just before pupating,

lives in a tunnel free from sawdust. Having cut a passageway to nearly

the surface of the wood, the larva pupates in the burrow. Rarely does
Stebbing mention a larva entering the heartwood

;
most feed in the bast

and those of genus Chrysobothris in the cambium.

H. E. Burke, of the United States Department of Agriculture, states

that (1917) “Eggs (of the Buprestidae) are deposited by the mother
singly or in a mass on the bark or are tucked in some crevice in the

bark or wood or under the bark at the edge of some wound. Each larva

mines the inner bark or wood until it reaches maturity.”

Essig, of California, mentions that the larvae of genus Chrysobothris
feed on the cambium to the sap-wood and down to the heart-wood but
most larvae of the family work in the sap-wood. He mentions only one
beetle, Buprestis gibbsi Lee, as mining straight down to the heartwood
—and Leng does not record this species for this Province.

The consensus of opinion seems to be that the larvae of all species

feed for awhile in the bark or bast or cambium and either complete
their growth there or barely enter the sap-wood, or enter the sap-wood
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deeply; a very few develop largely in heartwood. Wherever they develop

later, bark, bast and cambium form their food for the first part of their

lives.

As to the host trees and their condition:—most species of these

beetles in North America, at any rate, attack injured or dying trees,

some dead trees, while a few, especially of the genera Melanophila,

Anthaxia, Trachykele, Chrysobothris and Agrilus, attack perfectly

healthy trees or those just beginning to die.

As far as I can find out, in most cases the life cycle of the Bupresti-

dae under natural out-door conditions, occupies one year only. In one

instance I find it recorded as two or three years. The life cycle of the

Cerambycidae or long-horned borers, occupies one year, two, or three

years. I have had a larva of Prionus in captivity for two years and it

has neither grown perceptibly nor shown any signs of pupating in that

time.

I wish now to record instances of beetles emerging from prepared
timbers in houses that have been built for some time.

Case No. 1. Beetles emerging in May from the floor of a church on
Mayne Island, B. C. The insect is Buprestis aurulenta Linn. I cannot find

out how long the church has been built.

Case No. 2. Beetles emerging in summer from the floor of a veran-
dah of a house near Nanaimo. The house was 18 years old when the

insects emerged. The beetle is B. aurulenta Linn.

Case No. 3. Beetles emerging on Christmas day, 1929, and for two
weeks afterwards, from a house m Haney. The house is 20 years old. The
insects, B. aurulenta Linn, again, emerged (a) from an inside wall one
inch from the ceiling and 29 inches from an outside wall on a western
exposure. The outside boards show weathering cracks, (b) The second
emergence two weeks afterwards, was from the same wall between two
rooms nine and a half feet from the outside wall and just above the base-
board.

Case No. 4. A beetle was captured alive in the corridor of the

Applied Science Building of the University on February 9, 1930. It may
have emerged from the timber of the building which was erected in

1925. Since February 9 was a cold day, it is unlikely that the beetle flew
in from outside. The insect was B. aurulenta Linn.

Case No. 5. Mr. Ralph Hopping, of the Dominion Entomological
Branch, has given me permission to mention an instance which came
to his attention on one occasion, of a Buprestid beetle emerging from a

door some years after the latter had been hung. The door must have
been practically bone-dry.

Case No. 6. Beetles emerging, as the owner of the house told me,
“in swarms” from the split-log fir beams of a house in Chilcotin in June,
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1929. The owner dug some larvae out of the beams, allegedly the larvae

of the beetle, which is Phymatodes dimidiates Kirby, a longicorn of

continent-wide distribution. The house was six years old when the

beetles emerged.

Accepting these records as very much delayed larval or pupal
periods, we infer that the beetles named must be capable of developing
in dressed timber after the lumber has been some years in use in build-

ings. If the larvae passed through the normal developmental routine of

the family Buprestidae, they must have escaped certain hazards, as

follows:— the eggs must have been laid normally on the bark; the

larvae must have fed normally on bast and cambium and must have
penetrated sap-wood and heart-wood for further development; they
must have escaped the saws in a thin slice of timber such as a floor-

or a wall-board of not over one inch in thickness and must have tunnelled

straight upwards within these narrow limits. This suggests a fortunate

escape from death and means that larvae can develop in almost bone-dry
wood.

On the other hand, the larvae may have developed in 2 x 4 wall-

studs, in floor beams of the church or in large-diameter posts under the

verandah, mentioned above, and may have finished their pupation in

those places, the adults eating their way out through boards.

The whole situation assumed another aspect when I watched adults

of B. fasciata Fabr, phase langi Mann
:
(the female of the western phase

of B. fasciata Fabricius ((Garnet R. 1918)) ) on a hot afternoon in

August, 1929, going through oviposition movements on the giant flag

pole at the University, which is dressed and is seasoning out-of-doors,

lying prone on supporting blocks. The beetles moved by rapid spasmodic

jerks over the surface of the timber, inspecting the wide cracks in the

wood, and on several occasions, backing down the cracks where they re-

mained a minute or so with extended ovipositors. I carefully examined
many yards of cracks where the insects had been working to see if eggs

had actually been laid, but could not discover any. The cracks were
irregular and quite deep, and the chances of finding eggs or not in them
were about even. This incident led me to wonder if beetles of genus
Buprestis could develop in wood without passing through bark, bast and
sap-wood (Essig and Hardy state that B. aurulenta develops in heart-

wood of Douglas fir.)

As if to substantiate this thought, Miss Lucas, of the Department
of Zoology at the University, has since informed me that late last

summer (1929) many adults of “golden-green beetles,” of the family

Buprestidae, were observed on the verandah of a new building of the

Biological Station at Departure Bay, Nanaimo, apparently ovipositing

in cracks in the floor of the verandah. The verandah was of new lumber,

which had been laid last spring and had been painted. The new wood, on
drying, opened freely at the junction of the boards and the beetles were
apparently ovipositing in these cracks. They were watched for some
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time by several persons who captured some and trod on the rest. The
beetles had ovipositors extended nearly half an inch—but actual eggs
were unfortunately not especially looked for. Miss Lucas told me that

the beetles were very common and that she crushed at least a dozen
herself.

From her description, I gather that the species was either B. auru-

lenta, which I have taken freely at the Station myself, or B. fasciata

langi.

TO SUMMARIZE

1. Records are provided of :— The Buprestid beetle B. aurulenta

emerging from buildings as much as 20 years old, leaving oval holes

where they emerge.

2. One record is provided of the Longicorn Phymatodes dimidiatus

emerging from split fir rafters in a house six years old.

3. Adults of B. fasciata langi (and presumably B. aurulenta)

apparently ovipositing in cracks in newly-laid verandah boards and in

a seasoning flag pole two years old.

4. The suggestion is offered at this time that these beetles do not

necessarily escape several hazards to pass through a greatly protracted

larval and pupal period amounting in one case to 20 years, BUT are

capable of developing from eggs laid in cracks in prepared lumber, even
of heart-wood, without feeding first on bark, bast, cambium or sap-wood.

ADDITIONAL NOTE. Case No. 7. Added February, 1931.

One more instance of delayed emergence of beetles has since come
to my attention, in a 14-year-old house near Duncan, B.C., where a

Douglas fir flooring was found to be infested in the area covered by a

small rug. In May, 1930, the first complaint was received together with
an adult of B. aurulenta which had been dug from a tunnel in the floor,

and during this winter two of the worst-infested boards were removed
and brought to me by Mr. James Kay, of the Hillcrest Lumber Co. The
boards are 1" x 4", dressed to f" x 4", edge grain fir, oiled and polished

and contain six tunnels, of which one leads to an emergence hole of a

beetle, while three are irregular openings on the upper oiled surface, two
of these being made by larvae which are still in the board, because they
have ejected sawdust from these holes since the boards were given to

me.

I have dug out the highly-compressed sawdust from the tunnels
and find some borings running parallel to the surface of the wood and so

close to it that there is only a paper-thickness remaining intact. It is

remarkable that the larvae concerned have tunnelled so close to the
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outside world across 4" strips, without cutting through. It is still more
remarkable that one of the tunnels contains packed sawdust in which
fibres of wool of several colours occur freely well over an inch from the

opening, showing that the larva had chewed the rug and had dragged
threads back into its borings.

It is not possible to tell from the two boards alone, how extensive

the tunnelling has been in the floor, because the holes run right across

these boards. But from the fact that, of the six openings in two contig-

uous 4"-strips one enters from the underside, it seems possible that the

infestation, in one instance anyway, m-ay have come up from a floor-

beam below. There was no basement to the house, so Mr. Kay could

not determine this fact for me.

I am indebted to Mr. Hugh Leech, student at the University, for

indentifying one species for me and giving me some of his unpublished
notes on the feeding habits and host plants of genus Buprestis. Also to

Mr. James Kay, of the Hillcrest Lumber Company, for his painstaking

and exact notes in connection with the infestation in the floor of the

house at Duncan.
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Notes on New Methods of Collecting

Beetles
Hugh B. Leech

University of British Columbia

In the following short paper, I propose to deal with two modes of

collecting beetles, which do not appear to have been cited in previous

literature. The preliminary observations in both cases, were probably
due greatly to chance or to luck, though later a number of trials were
carried out to furnish proof of the success of the methods.

The first method is the direct result of an otherwise uneventful and
dismal picnic at Mara Lake, about ten miles south of Sicamous, B. C.

While idly shaking a salt cellar over a patch of weeds in shallow water,
I was surprised to see a number of small aquatic beetles, chiefly Hali-

plidae, become decidedly active, and do their best to swim out of the

salted area.

Further experiments with common salt, sodium chloride, were later

carried out on several occasions, at Salmon Arm, B. C., and at Vancouver.
Small weedy pools about two feet in diameter were selected because of
the ease of collecting in them. The pool was first “worked” carefully,

with the aid of a fine-mesh sieve, and all insects removed as they were
secured. This was continued until it took several sweeps to get one or
two specimens.

A handful of salt was then scattered over the water, and the pool
reworked. The results were certainly worth the trouble. The supposedly
depopulated water in many cases yielded a quarter as many beetles as in

the first sweepings. It is interesting to note that one of species of Hali-
plus of which I have only five specimens, all were collected by this

method; this is due probably to coincidence coupled with the fact that it

is a rarer species.

The effect of the salt added to the water appears to be such as to
cause those beetles, etc., which the clinging to weeds and debris, to let

go, and swim around. This means that there is far more chance of catch-
ing them when a net is passed through the pool. Probably some salts
may be very much more effective than others, but on the whole, this
method of collecting has too many points against it to be of value. Using
common salt is too costly, and is very liable to kill all larval forms and
plants in the pool, as well as render it unsuitable for insect inhabitation
for some time. It is quite possible, however, that there are certain other
substances which would have a quicker but less harmful effect. In a very
small stream, this salt treatment might possibly ease collection of various
larvae clinging to stones and weeds, causing them to let go and be
swept down into a net.
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The second way of collecting is of decidedly more interest to me
than is the first. It is the “smoking out” of beetles from rotting stumps.
The methods have been set forth in an article to be published in the

“Bulletin of the Brooklyn Entomological Society.” The essentials are as

follows :

—

April appears to be the best time at Salmon Arm, B. C. A rotting

stub is chosen, a hole cut through the bark just above ground level, and
a smouldering fire started in the rotten wood. Smoke and heat, but not

direct flames, are best. Depending on the degree of rottenness of the

wood, on whether or not the bark is close and continuous, on how damp
the wood is, and on the amount of draught caused by wind, one may
expect results in two to five minutes. Both the top and sides of the stump
must be watched, and should be free of lichens and mosses. Catches of

Elateridae predominated in the cases examined, though the material
secured depended on the species and condition of the stumps. Besides
beetles, Arachnida, Psuedo-scorpions, Collembola, Hemiptera, Homop-
tera, Lepidopterous larvae, and a few forms of Hymenoptera, were
secured by this “smoking.”

In conclusion, I will stress the fact that any rotting stumps of from
one to four feet in diameter are worth trying, if there is a fairly large

and continuous section of the bark still clinging to them.

Following is a list of the beetles secured by “smoking” stumps,
chiefly coniferous, at Salmon Arm, B. C., during the month of April, for

two years :

—

El^ter pullus Germ,

cordifer Lee.

phoenicopterus Germ.

Eudius moerens Lee.

Adelocera rorulenta Lee.

profusa Cand.

Alaus melanops Lee.

Ptinus californicus Pic.

Ostoma ferrigunea L.

pippingskoeldi Mann.

Calitys scabra Thunb.

Eleates explanatus Csy.

Iphthimus serratus Mann.

Coelocnemis Columbiana Csy.

Platydema oregonense Lee.

All specific determinations were made through the kindness of Mr.
Ralph Hopping, from his collection.

j>
chiefly in fungi.
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Notes on a Digger Wasp
Walter B. Anderson, Victoria

,
B.C.

Mr. President and Members of the B. C. Entomological Society.

It is with pleasure that I meet all the brother Bug Hunters again,

and have the pleasure of adding my small contribution to the list of

papers to be read to you. Not that mine is of any scientific value nor
that I expect it to be published in the Proceedings, for alas, I never do
write anything worth while printing.

I will, however, tell you of an amusing half hour I spent one hot

summer day on the railway track near Goldstream, V. I. Not a likely

location for amusement, a railway track, you will say, but wait.

While sitting on the platform, waiting for a train one day, I noticed

a big blue wasp—probably Sphex, or Chlorion, scampering about the

gravelly road-bed, in apparently a high state of excitement, her actions

reminding me of those of a hen, dying to lay an egg, but afraid to go
to her hidden nest because of onlookers. Keeping quite still, and watch-
ing' closely, I presently saw the insect dive into a hole in the middle of the

track. Presently she emerged, and seeming to take a good look about,

she ran around in a sort of circle, wings, legs, and antennae all moving
nervously at once. After apparently satisfied that all was fair, she took
flight. Still watching, I was shortly rewarded by seeing a movement in

the weeds some feet away, from which presently appeared the wasp
dragging a caterpillar as big, and much heavier than herself. It was, of

course, in a quiet state, having been evidently paralysed by stinging be-
fore I saw it. The wasp, in getting it along', sometimes straddled the
worm, then, after a slow progress of a few inches, would reverse ends,

and travel backwards, dragging her prey. Finally, after prodigious labour,

the mouth of the hole was reached. Letting go of the worm, the wasp
quickly disappeared in the hole. A second later, the big head appeared
at the opening, showing that at the bottom of the tunnel, there was
somewhere a chamber big enough for her to turn round in, she having
gone in head first. After a bit, with antennae flicking like lightning,
she seized the caterpillar by the head and backed down the hole, slowly
dragging the corpse after her. Then elapsed a wait of several seconds,
probably nearly a minute, then the big head again appeared. Another
look about and the insect emerged. A quick, nervous run all around the
hole—while I could almost hear the old hen cackling—and she began
to fill in the hole, scratching the sand and gravel of the road-bed like

a terrier. I noticed that in spite of the quick, nervous movements, she
carefully separated the finer portions from the coarse, and filled first

with the fine, gradually increasing the size until near the top were quite
large bits of stone, as big as a pea perhaps.

When the hole was filled, I saw for the first time the use of the
great, mallet-like head, for this was used as a tamping bar, the fore
part of the body moving up and down on the outspread legs like a trip-
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hammer, with the convex part of the head frontal thumping down on
the stones in the mouth of the hole.

Peckham, in “Solitary Wasps of Wisconsin,” tells of Ammophila
using a small stone, held in the mandibles, to pound down the earth on
the top of the hole. This wasp, however, did not do this, but used her
head alone, though little pebbles were picked up in the mandibles and
dropped into the hole during filling.

After the hole was filled, fine sand was again scratched over the spot,

and infinite pains were taken in levelling off the surface, so that at last,

when the work was done, the human eye could not detect any sign of

disturbance in the arid, gravelly surface of the road-bed.

Mistress Wasp, having finished her labours, strutted about for a bit,

antennae quivering, wings twinkling, feet stroking off bits of sand from
parts of her anatomy. Then, after a last look about, with all apparently
to her satisfaction, she took wing and flew away, probably to dig another
caterpillar grave farther up the road.

Here the train whistled and I soon climbed aboard for home.
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Notes on Phalacrocera Species,

an Aquatic Crane Fly

(Dlptera, Tipulidae)

G.
J.

Spencer

In November, 1929, two very remarkable creatures, apparently in-

sect larvae, were brought to me with the embarrassing question “what
are they?”

They were bright green, exceedingly slow-moving larvae about half

an inch in length, living in a culture of pond weed Nitella. They adhered
tightly to the stems of the plant and resembled these almost exactly in

colour. They were equipped with slowly-waving, long, bifurcated, fila-

mentous gills distributed all over the back and sides, of a type which I

had never seen in any insect before.

At first I thought they were the larvae of the Pyralid moth sub-

family Hydrocampinae which are largely aquatic, especially species of

the genus Nymphula or Paraponyx.

I covered the jar of weed to await developments. The movements
of the larvae were so slow as to be barely perceptible. All day long they
would remain in one position or alter it very little but by the next day
they would be an inch or two away. They remained generally in an
area about half, to one inch, below the surface of the water.

In a few days time the larger larvae had pupated and I knew at

once that the insect was not a moth. The last larval skin was shed entire

and remained loosely attached to weed, while the pupa floated at an
angle of about 30° to the surface, with two short pronotal breathing
horns extending- out from the body. In exactly seven days the pupa split

and right in front of me on the table a delicate fly emerged—a Crane fly,

and very shortly afterwards climbed up the side of the glass in which it

was contained. The empty pupal case floated in the water so I added it

to the vial of alcohol containing the last larval skin.

I keyed the fly down to the genus Phalacrocera and hunted for

mention' of it in literature. It belongs to the Group Cylindrotomini of the
Tipulidae about which Alexander says in the ANNALS (ANNALS Ent.
Soc. of America. Vol. XI., 1918, where it is quoted by Cameron) “the
structure of the adult flies, especially as regards certain details of the
veination, is quite unique, but it is in the immature stages of the different
genera that the most interesting distinctions are found. The larvae, in-

stead of living in the mud along the banks of streams, or in rotten wood,
as do the majority of the known crane fly larvae, are found on the leaves
of various terrestrial and aquatic plants

;
instead of being brown or

grey in colour, they are bright green and usually resemble the leaves
of their host plants to a very remarkable degree.”
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Of the Group Cylindrotomini I find that five larvae only are known
(belonging to four genera), two acquatic and three terrestrial. Four are
Paleartic

;
one (terrestrial), is Neartic.

Meantime I photographed the other larva as it lay under water in

a Syracuse watch glass, tightly curled around a stem of weed (see illus-

tration). It was done just in time because by next morning, the larva had

Mature larva of PHALACROCERA VANCOUVERENSIS, Alex,

an aquatic Crane fly. Magnification 3|

pupated. The adult in this case also, emerged in exactly seven days
under ordinary room temperature. Curiously enough, both adults

emerged from the pupal cases between twelve noon and one o’clock.

I sent one specimen to Dr. Charles Alexander of Massachusetts, the

international authority on Crane flies and in part, in a letter just received,

he says, “I have been able to identify this fly as Phalacrocera vancouver-
ensis Alex. (Can. Ent. Vol. 59. pp. 189-190, Aug., 1927.) I had described
this species from a single female taken on April 10, 1922, by W. B.

Anderson at Vancouver, and now preserved in the Canadian National
Collection. I may say that the specimen you sent differs from the type
in the veination of the radial field, though from the tracheation of the

veins I feel relatively certain of the identity. If it is not vancouverensis,
it would be an undescribed species of this genus.”

He goes on to say “The only literature available on this genus per-

tains to the genotype replicata Linn, of Europe. Any notes that you may
give on the biology of this genus will, therefore, be of extreme interest

and value.”

I am indebted to Miss Jean Davison, of the Department of Botany,
who collected the Nitella last autumn and to Miss Josephine Hart, of

the Department of Biology, for having picked out the two larvae and
for bringing them to me.

Futher work on the biology of these flies will be carried on at the

first opportunity.
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The Dermaptera and Orthoptera

of Vancouver Island, British Columbia
E. R. Buckell, Dominion Entomological Laboratory

Vernon, B. C.

Vancouver Island, together with Queen Charlotte Islands, consti-

tutes the unsubmerged portions of the most westerly of the mountain
ranges of British Columbia. Beyond these islands a relatively narrow
submarine plateau extends to the continental shelf, and then slopes

very rapidly down to the great depths of the Pacific.

Vancouver Island is about 285 miles long, with an average width
of about 60 miles. The most settled portions are the extreme south and
the eastern coast from Victoria to, say, Comox. This portion of the

Island also enjoys the best climate. The amount and distribution of pre-

cipitation varies from 30 inches annually at Victoria to about 45 inches

at Campbell River, and renders irrigation, generally speaking, unneces-
sary. The summers are usually dry, with ample sunshine. The winters
are not severe and have frequent periods of bright, sunshiny weather.
The climate of this portion of British Columbia may be likened to that

of the south coast of England. The whole of the western coast and most
of the interior of Vancouver Island are regions of very heavy precipita-

tion, probably averaging, over the greater part, upwards of 100 inches

annually. The island is, for the most part, covered with a dense growth
of large timber, while the undergrowth is the densest in the whole of

Canada, and, in the summer, tropic-like in its abundance.

The coast of Vancouver Island is deeply indented with bays and
arms of the sea, forming numerous deep-water harbours, thereby pro-
viding excellent shipping facilities for the mines, lumber mills, and other
industries. Nurperous lakes in the interior will provide local transporta-
tion routes for short distances, but the steams for the most part are not
navigable save, to a limited extent, by canoe. The country on the south-
ern and eastern coasts is comparatively level, while the interior is

broken by mountains and heavily-wooded valleys. Much of the interior

still remains practically unexplored and contains neither roads or rail-

ways. The greater portion of the agricultural land is covered with large
trees and thick underbrush—but the quality of the soil well repays clear-
ing where the timber is not too heavy, and where it may profitably be
marketed. 1

Mhe foregoing information on the topography of Vancouver Island is taken
mainly from the Water Powers of British Columbia, by A. V. White; Com-
mission of Conservation, Ottawa, 1919.
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A List of the Dermaptera and Orthoptera Recorded

From Vancouver Island

DERMAPTERA
Labiduridae

PSALINAE

Anisolabis maritima (Gene) (Introduced; established).
Euborellia annulipes (Lucas) (Introduced; established).

Forficulidae

Forficulinae

Eorpcula auricularia Linnaeus. (Introduced; established).

ORTHOPTERA

Blattidae

PSUEDOMOPINAE

Blattella germanica (Linneaus) (Introduced; established).

Blattinae

Blatta orientalis Linnaeus (Introduced; established).
Periplaneta americana (Linnaeus) (Adventive).

Panchlorinae

Panchlora cubensis Saussure (Adventive; tropical).

Acrididae

Acrydiinae

Acrydium granulatum Kirby.

Acridinae

Stethophyma lineatum (Scudder).

Oedipodinae

Arphia pseudonietana (Thomas).
Camnula pellucida (Scudder).
Dissosteira Carolina (Linnaeus).
Trimerotropis pallidipennis pallidipennis (Burmeister).
Trimerotropis jontana Thomas.
Trimerotropis suffusus Scudder.

Cyrtacanthacrinae

Melanoplus bivittatus (Say.)
Melanoplus femur-rubrum femur-rubrum (De Geer).
Melanoplus mexicanus bilituratus (Walker).

Tettigoniidae

CONOCEPHALINAE

Conocephalus fasciatus vicinus (Morse).



Proceedings, 1930 19

Decticinae

Neduba carinata Walker.

Stenopelmatinae

Stenopelmatus longispina Brunner.

Rhaphidophorinae

Tropidischia xanthostoma (Scudder).
Ceuthophilus agassizii (Scudder).
Pristoceuthophilus celatus (Scudder).

Gryllidae

Gryllinae

Gryllus assimilis (Fabricius).

Myrmecophilinae

Myrmecophila oregonensis Bruner.

In reviewing the above list of twenty-six species, we find that nine-

teen are native, while seven have been introduced.

Among these the three earwigs, and the German cockroach Blattella

germanica (Linnaeus) have become firmly established; while a colony
of the Oriental cockroach Blatta orientalis Linnaeus has been found in a

bakery in Victoria. The remaining two species must be considered as

purely adventive. The American cockroach Periplaneta americana (Lin-

naeus) has been taken out of doors in the City of Victoria but has not
become established, while the Green Cuban cockroach Panchlora cuben-
sis Saussure is a tropical species found in bunches of bananas.

In addition, seven other species which have been recorded from
Vancouver Island are dealt with in footnotes as it is considered probable
that these records are incorrect.

The systematic collecting of Orthoptera on Vancouver Island has
never been seriously undertaken and it is probable that the present list

does not comprise all the species present. In the high mountains, in the

northern interior of the island, there are said to be many mountain
valleys and open slopes rich in flowers where one might expect to find

some of the brachypterous Melanopli
;
and in the dense, humid coastal

forests, other species of Ceuthophilus and Pristoceuthophilus may be
present. It is probable also that Grylloblatta campodeiformis Walker,
closely allied to the orthoptera, would be found in the higher mountains,
as it is known to occur in the coastal mountains of the adjacent main-
land.

The writer has had the opportunity of a few days’ collecting during
the month of August on two occasions and made collections of orthop-
tera at short intervals from Victoria, on the southern extremity of the
Island, up the east coast to Campbell River. North of this point there are
neither roads nor railways, and heavy timber covers the land to the sea
shore. There is no road system up the west coast but Alberni, and such
points as are accessible by road were visited.
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Speaking generally, one may say that the southern extremity of the

Island south of latitude 49°—particularly the eastern portion—con-
stitutes a dry-belt. During the summer months very little rain falls, and
the hot sun and sea breezes dry out the soil and vegetation to a marked
degree, and by the month of August grasslands are dry and brown. This
condition exists, in the southeastern portion of the Island, in diminishing
degree north to Qualicum. From this point to the mouth of Campbell
River—on latitude 50°—only a narrow dry fore-shore separates the

beach from the coniferous forest.

It is in the southeastern extremity of the Island that orthoptera are
found most abundantly, and a short description of some of the main
types of plant associations found here is of interest.

The shore line is mainly rocky, but here and there are extensive
beaches of sand or pebbles. Immediately adjoining the shore there are,

in many places, large open areas of rocky land with a shallow soil.

Lichen and moss-covered outcroppings of rock are abundant, and the dry
grassland is broken up by clumps of scrub-oak and broom, Cytisus sco-

parius Link. At some points on the east coast extensive saline flats occur;
at other points wind-blown sand dunes. Further inland the conifers

begin to mingle with, and soon replace, the deciduous trees.

In the neighbourhood of Nanainto we find low, rocky, moss-clad
hills, which, close to the shore, support a mixed stand of oak, Quercus
garryana Dough, arbutus, Arbutus menziesii Pursh., and broad-leaved
maple. Acer macrophyllum Pursh. This association is found in no other
part of Canada and is a strikingly beautiful and unexpected scene to

anyone visiting Vancouver Island for the first time.

As one goes still further north the oak and arbutus rapidly dis-

appear and the maple, mingled with alder and willow, are left, until all

are crowded out by the conifers which approach the shore in increasing
density and size as the rain belt of the central and northern sections of

the island is reached in the vicinity of Campbell River. The dominant
conifers are the Douglas Fir, Pseudotsuga mucronata Sudworth,
western red cedar, Thuja plicata Don., western hemlock, Tsuga hetero-
phylla Sargent, and the amabilis fir, Abies grandis Lindl.

The writer has made collections of orthoptera and studied their

distribution and ecology for a number of years throughout the greater
part of the mainland of British Columbia and while searching for orthop-
tera on Vancouver Island some interesting things were noticed. Possibly
the most striking point was the absence of such species as Chorthippus
curtipennis (Harris) and Chrysochraon abdominalis Thomas

;
the saline

marshes and hay fields seemed ideal for the former; while the open
woodlands appeared to be typical locations for the latter. The capture
of Stethophyma lineatum (Scudder) in a small swamp near Cameron
Lake was interesting, as this species is by no means common, and very
local, in British Columbia.

In examining the distribution maps for British Columbian othoptera
we find that, with the exception of the capture of Stethophyma lineatum
(Scudder) on Vancouver Island, there are no records of any of the four-

teen species of Acridinae found in the Province from west of the Coast
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mountains. Other points of interest are the extreme abundance of Gryl-

lus assimilis (Fabricius) and the small size and brilliant colouration of

some of the species
;
particularly so in regard to Camnula pellucida

(Scudder.)

In the present paper a short synonymy is given under each species,

comprising the original reference and the reference which, in sub-

sequent literature, contains some points of interest in its life history,

ecology or distribution. The synonymy is taken mainly from papers by
Morgan Hebard to whom also—with J. A. G. Rehn—I am greatly in-

debted for much help in the determination of material and in matters of

synonymy.

The keys which are included in this paper have been drawn up from
the Vancouver Island material herein listed, in the hope that they may
enable collectors on the Island to identify the species they may find.

Unless otherwise stated, the characteristics used in the keys are taken
from adult males of the species. In the formation of keys in this

paper the Manual of the Orthoptera of New England by Morse, 1920,

has frequently been followed.

Key to the Orders of Orthopteroid Insects of Vancouver Island

A. Abdomen of both sexes ending in a pair of conspicuous, horny,
unjointed pincers or forceps-like appendages. Tarsi three-jointed.

The three pairs of legs similar in form and nearly equal in length.

Wings, if present, folded transversely as well as radially and hid-

den, save at tips, under leathery tegmina without veins, which
meet in a straight line down the back.

Order Dermaptera. Earwigs.

AA. Abdomen without forceps-like appendages at end. Wings, if

present, folded in fan-like plaits to their base and covered more or
less completely by stiffer, parchment-like, thickly veined, over-
lapping tegmina.

Order Orthoptera. Roaches, grasshoppers, crickets.

Order DERMAPTERA. The Earwigs.

Three species of earwigs are at present known from Vancouver
Island and the following key may be of aid in separating them. No native
earwig has been recorded.

Key to Species of Vancouver Island Dermaptera

A. Without trace of tegmina or wings.

B. Legs yellowish, not banded with black; antennae 20-24 jointed.

Large species confined to sea-shore
;
20-28 mm. in length.

Maritime earwig, Anisolahis maritima (Gene)

BB. Legs yellowish, usually distinctly banded with black on femur and
tibia, antennae 15-16 jointed. Medium size, 12-16 mm. in length.

Ring-legged earwig, Euborellia annulipes (Lucas)
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AA. Tegmina and wings present.

B. Stout species, tegmina and wings well developed; forceps stout,

of male dimorphic; calliper-like. Length 16-23 mm.

European Earwig, Forficula auricularia Linnaeus.

Family Labiduridae

Subfamily Psalinae.

Anisolabis maritima (Gene) The Maritime Earwig.

1832

—

Forficula maritima Gene, Ann. Sci. de Regno Lombardo—Veneto,
Padova, Vol. 2, p. 215.

1929

—

Anisolabis maritima (Gene) Buckell, Proc. Ent. Soc. B.C. p. 13.

Forficelisa maritima Serville and Brachylabis maritima Dohrn are synonyms.

Localities : Departure Bay, Nanaimo.

This large earwig is a comopolitan species of world-wide distribu-

tion, its range having undoubtedly been widely extended by commerce.
It has been recorded from North America, Mexico, Bermuda, Ecuador,
Canary Island, West Indies, Japan, New Zealand, and probably occurs
at many other points. In North America it has been recorded on the

Atlantic coast from Maine to Texas, and on the Pacific coast in British

Columbia.

This earwig was first recorded from Canada by Professor G. J.

Spencer2
,
who took it in considerable numbers on a small island three

miles out from Departure Bay, Nanaimo, and on the mainland of Van-
couver Island just near the Biological Station. It was discovered at the

end of May, 1926, in coarse gravel at high tide mark, living in a narrow
belt some two feet wide where the water had deposited a strip of sea-

weed and flotsam. The insects seemed restricted to this narrow, damp
belt, hiding under logs or masses of dead seaweed or burrowing down
into the gravel.

The author has since collected several hundred specimens at Depart-
ure Bay and found them restricted to the seaweed belt, as did Professor
Spencer.

In early June, 1928, Mr. Arthur Gibson, Dominion Entomologist,
and Mr. W. Downes, of the Victoria Entomological Laboratory, found
many specimens in this locality in all stages of development, and in

August the author found at least 75% still immature.

The collection of adults showed that males were scarce, the females
outnumbering them by ten to one. Two females were found in damp sand
beneath a log in large flat cells; one was guarding a pile of sixty-five

oval yellowish white eggs, and the other a newly hatched brood of
young. They are not known to occur at any other point on the coast

2Spencer. Can. Ent. Vol. 58, No. 8, p. 183, 1926.
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of Vancouver Island or on the mainland of British Columbia at the

present time. They were probably introduced to Departure Bay by
Japanese fishing boats, as there is a considerable trade in herrings from
this point to the Orient.

An interesting paper on the habits of this species, by C. B. Bennett 3

appeared in Psyche, from which the following account has been con-

densed :

—

The colony of Maritime earwigs, from which these observations
were made, were found near Cold Spring Harbour, N.Y.

Eggs were laid mainly in the warmer months of July and August
and only a very few after the middle of September. After about seven-
teen days—although the time varied with varying conditions of tempera-
ture, humidity, etc., the young emerged from the egg.

Female adults are, as a rule, longer and otherwise larger than the

males. The size of the full-grown insects which I have seen varied from
16mm. to nearly 35 mm. The females were three or four times as numer-
ous as the males. These earwigs seem to be capable of great endurance.
They are accustomed to live near water, and when disturbed they fre-

quently enter the water, and when frightened, would crawl to the under-
side of some floating objects and hide themselves under water. One was
observed to remain submerged for 65 minutes without harm. They easily

succumb to lack of water
;
if kept in a dry place they soon die.

These earwigs are at least partly carnivorous, and any insects not
protected by too tough a covering will serve them as food

;
they prob-

ably act as scavengers on the shore. When walking over wet ground,
the earwig so twists its heavy abdomen that the narrow side rather than
the flat bottom would come in contact with the ground and thus serve
as a runner to support its weight

As already mentioned above, the Maritime earwig makes free use
of its forceps in defending itself and also offensively in securing and
holding its prey. A very severe nip can be given the finger by a large
male of this species, the pressure applied being truly remarkable for so
small an insect.

The Maritime earwig is an adventive species which seems to have
become firmly and permanently established at Departure Bay, Nanaimo,
on the east coast of Vancouver Island. From this point it will probably
be spread to other points on the coast of British Columbia. From its

restricted habitat it is never likely to become of economic importance to
mankind.

Euborellia annulipes (Lucas) the Ring-legged Earwig.

1847—Forpcelisa annulipes Lucas, Bull. Soc. Ent. France (2), V. p. 84.

1929—Euborellia annulipes (Lucas) Buckell, Proc. B.C. Ent. Soc., p. 16.

3Bennett. Psyche. Vol. II., p. 47, 1904.
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Synonyms are :—Forficula annulipes Fischer, Forcinella annulipes Dohrn,
Anisolabis annulipes Brunner (Burr gives the following synonyms: borman-

si, Scudder; antoni, Dohrn; antennata, Kirby; annulicornis, Blanchard; annuli-

cornis, Blanchard; variicornis, Smith; aporonoma, Borelli.)

Localities : Victoria.

This is a cosmopolitan species widely distributed by commerce. It

has been recorded from France, Italy, England, North America, Mexico,
Bermuda, Brazil, Paraguay, Guatemala, Guadeloupe, Trinidad, Cuba,
Flawaii, Ceylon, Algeria, and probably occurs in many other countries.

In North America adventive material has been recorded from Massa-
chusetts, Connecticut, Pennsylvania, and the District of Columbia, and
it is said to be established along the coast from North Carolina to Texas.
On the Pacific Coast it occurs fairly commonly on the coast of Southern
California and at Victoria on Vancouver Island, British Columbia.

The first record of this species for Canada was in 1916 when two
specimens of this earwig were taken on board ship in Vancouver docks
by Treherne 4

. Since that date a colony has been found, which seem to

be well established, in the gardens of the Empress Hotel in Victoria.

This colony has been under observation since 1927. They are found
mainly in the gardener’s sheds and refuse heaps.

This species is not restricted to the sea shore like the preceding
species, but may occur further inland. It is found usually beneath rub-
bish in both dry and damp situations. It is not known in any other lo-

cality in Canada, as far as I am aware, but can be considered as an
established adventive in Victoria, British Columbia. It is not, however,
likely to become of economic importance in Canada.

Family Forficulidae.

Subfamily Forficulinae.

Forficula auricularia Linnaeus. The European Earwig.

1758—Forficula auricularia Linnaeus. Syst. Nat. ed. 10. Vol. 1, p. 423.

1929

—

Forficula auricularia Linnaeus. Buckell. Proc. B.C. Ent. Soc., p. 20.

Synonyms are :

—

"F. major. De Geer, F. dentata Fabr., F. parallela Schm.
and F. lurida Fisch. F. neglecta Marsham is an ordinary female

;
F. media

Marsham is F. auricularia with rather longer callipers than those of the

usual form
;
F. borealis Steph. has still longer callipers

;
F. forcipata Steph,

has very long callipers.”5

Localities : Victoria and Alert Bay.

The European earwig is found commonly in England, France, Hol-
land, Norway and Germany, and has been carried by commerce to North
America, South America, New Zealand, Tasmania, North Africa, West-

4Treherne took two specimens on the SS. Talthybius—a blue Funnel Liner

—

in Vancouver docks in Feb., 1916.

5Lucas. Brit. Orth., p. 40, 1920.
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ern Asia, Cuba and Madeira. It is liable to occur wherever steamships
ply regularly from European ports.

Adventive specimens of this cosmopolitan species have been re-

corded a number of times from the eastern United States, but it did not

become established until about 1912, when a colony appeared at Newport,
Rhode Island, which was first reported by Glaser.6 Blatchley7 records

that this species increased so rapidly at Newport and threatened to be-

come such a pest that a special bulletin8 treating of it was prepared and
issued by the U.S. Bureau of Entomology. It has also been found in

numbers at East Aurora, N.Y.

On the Pacific Coast it has now become firmly established and is a

serious garden and household pest. Fulton9 states that: “Records show
that the earwig has been present in Oregon since 1909. A specimen which
was identified as an earwig was sent to this Experiment Station in 1910

from Albany, Oregon, accompanied by a letter in which the writer
claimed that the insect had been a pest during the previous summer also.

Little more was heard of the earwig until 1915, when it attracted much
attention in Seattle, Washington, by its numbers and disagreeable habits.

Afterwards, letters from both Portland and Albany, Oregon, began to call

attention to the pest. By 1919 it had become established in Vancouver
and New Westminster in British Columbia. In 1923 the earwig was
known to occur in the following locations : Astoria, Salem, Eugene, Cor-
vallis, Forest Grove, Gresham, Roseburg, Dayton, Mill City, Cotton and
Blodgett, in Oregon; Vancouver, Camas and Anacortes, in Washington;
and Berkeley, in California.”

In British Columbia the earwig is now recorded from all over Van-
couver, New Westminster, and adjoining municipalities. It is also estab-
lished on Vancouver Island in the district of Victoria, and I have seen
specimens from as far north as Alert Bay on the northeast coast of

Vancouver Island. 10

Order ORTHOPTERA.

On Vancouver Island four families of the order Orthoptera are
found, viz., the Blattidae, belonging to the non-saltatorial Orthoptera,
and the Acrididae, Tettigoniidae and Gryllidae, belonging to the salta-

torial Orthoptera.

Key to the Families of Vancouver Island Orthoptera.

A. Legs equal or nearly equal in size, the hind thighs not distinctly

enlarged for leaping. Auditory and sound-producing organs absent.

Tegmina and wings in later nymph stages, when present, in nor-
mal position. Ovipositor not conspicuous.

Non-saltatorial Orthoptera

6Glaser. Psyche. Vol. 21, No. 5, p. 157, 1914.
7Blatchley. Orth. N.-east Amer., p. 57, 1920.
8 Tones. Bull. 566, U.S. Dept. Agric., June 18, 1927.

9Fulton. Bull. 207, Oreg. Ag. Coll., 1924.
10Labia minor (Linnaeus) has not as yet been recorded from Vancouver Island

although it is probably present.
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B. Body strongly depressed
;
broad, more or less oval in outline. Head

nearly or quite concealed by pronotum, the face ventral, the mouth
posterior. Pronotum shield-shaped. The three pairs of legs much
alike.

Cockroaches, Family Blattidae.

AA. Hind legs elongate, the thighs enlarged for leaping. Auditory and
sound-producing organs usually present. Tegmina and wings in

later nymph stages, when present, reversed in position. Ovipositor
usually conspicuous.

Saltatorial Orthoptera.

C. Antennae shorter than the body, of varied form. Ocelli present.

Tarsi usually three jointed. Auditory organs at sides of base of

abdomen. Stridulation produced (in large part) by rubbing the

hind thighs against the tegmina. Ovipositor composed of a dorsal

and ventral pair of short curved pieces moving vertically, with
acutely pointed, divergent tips . . . True Locusts, Short-horned
Grasshoppers, Family Acrididae.

CC. Antennae much longer than the body, bristle-shaped, delicately

tapering. Tarsi-three or four-jointed. Ovipositor, usually prolonged
and compressed, blade-like, or cylindrical and needle-like in form.

Auditory organs situated near base of front tibiae, stridulating

organs on dorsal field of tegmina.

D. Tarsi four-jointed. Ocelli usually absent. Tegmina sloping at the

sides of the body (except a small area near the base in male.) Ovi-
positor compressed, blade-like, the tip not enlarged.

Katydids, Long-horned Grasshoppers, Cave-crickets, Family Tetti-

goniidae.

DD. Tarsi three-jointed. Ocelli variable. Tegmina flat above, bent
abruptly down at the sides in both sexes. Ovipositor usually visible

as a cylindrical, straight, or up-curved needle-like organ, the tip

very slightly enlarged.

Crickets, Family Gryllidae.

Family Blattidae. The Cockroaches.

Four species of cockroaches have been recorded from Vancouver
Island, two of which have become established. Of these the German
roach is permanently established, and the Oriental roach temporarily and
possibly, permanently, established. There are no native cockroaches on
Vancouver Island.

Key to the Species of Vancouver Island Blattidae.

A. Prevailing colours light yellowish—to dark chestnut-brown.

B. Tegmina extending to or projecting beyond end of abdomen.

C. Small species. Dull yellowish-brown, the females oftener darker;
disc of pronotum with two dark brown, longitudinal stripes separ-
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ated by a yellowish one
;
antennae dark brown, exceeding slightly

the tips of the closed tegmina. Tegmina and wings of male extend-
ing to end of abdomen, those of female slightly longer. Length 11-

12 mm.
German Roach, Blatella germanica (Linnaeus.)

CC. Large species. Shining reddish-brown; pronotum broadly margined
on sides and base, and narrowly in front with yellow, this enclos-

ing a large, bilobed brown spot which is usually sharply defined;

antennae brown, greatly exceeding the tips of the closed tegmina.
Tegmina in both sexes extending much beyond end of abdomen.
Length 29-35 mm.

American Roach, Periplaneta americana (Linnaeus.)

BB. Tegmina covering not more than three-fourths of abdomen.

D. Medium size. Nearly uniform, shining dark chestnut brown.
Tegmina of male covering about two-thirds of abdomen; in fe-

male represented by small oval, widely separated pads. Length
18-24 mm.

Oriental Roach, Blatta orientalis Linnaeus.

AA. Prevailing colour, pale green.

E. Medium size, rather slender, structure delicate. Uniform pale

green above
;
occiput, pronotum and tegmina with a yellowish-

white sub-marginal line. Length 12-18 mm.

Green Cuban Roach, Panchlora cnbensis Saussure.

Subfamily Pseudomopinae.

Blattella germanica (Linnaeus) The German Roach.

1767

—

Blatta germanica Linnaeus, Syst. Nat., Ed. 12, p. 638 (Denmark.)

1917

—

Blattella germanica (Linnaeus) Hebard, Mem. Amer. Ent. Soc., No. 2^

p. 57.

Established synonyms are Blatta obliquita Daldorfif and hchnoptera
bivittata Thomas.

Localities. Victoria.

This small cockroach is a cosmopolitan species, probably of Euro-
pean origin, which has been spread by commerce to many parts of the
world. It is mainly a domiciliary pest found principally in restaurants,
hotels and on ships. It is able to live in the open in Canada only in large
refuse heaps, such as are found on the outskirts of cities. One such
colony has, to the writer’s knowledge, lived through very severe cold

spells in the city refuse heap at Vernon, British Columbia, where winter
temperatures sometimes drop to twenty-five degrees below zero. This
colony doubtless finds sufficient warmth in the heart of the refuse heap,
even in such severe weather, to survive the winter months.
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The German roach has been recorded from Alaska, the Yukon and
British Columbia eastward across Canada to Nova Scotia and there are

probably few cities in North America which do not harbour this little

cockroach.

The objectionable habit of running over our food at night in pantries

and restaurants, and its possible association with the spread of disease,

makes the German cockroach a household pest of considerable economic
importance.

Subfamily Blattinae.

Blatta orientalis Linnaeus. The Oriental Roach.

1758—Blatta orientalis Linnaeus. Syst. Nat., Ed. X. 1, p. 424. (America the

East; Russia; Stockholm; Sweden; Finland.)

1917

—

Blatta orientalis Linnaeus. Hebard. Mem. Amer. Ent. Soc., No. 2,

p. 173.

Established synonyms are :

—

Blatta culinaris De Geer, Blatta jerrugineo-

fusca Gronov and Blatta badia Saussure.

Localities. Victoria.

The Oriental cockroach has been recorded on Vancouver Island from
Victoria where a colony is known to exist in a bakery. As far as I am
aware this is the first time it has been found in Canada as an established

colony. Specimens have been found, generally in bunches of bananas, in

Vancouver and Metlakatla near Prince Rupert, in British Columbia; Win-
nipeg, Manitoba; Hamilton, Toronto, Sarnia and Ottawa, Ontario; in the

City of Quebec
;
and on Sable Island, Nova Scotia.

Hebard 11 states : . . .“This is a medium large, blackish brown insect

the males of which have the tegmina falling short of the apex of the

abdomen, while in the females these organs are represented by small,

ovate-lanceolate, lateral pads. . . . This cosmopolitan domiciliary pest has
been spread by commerce over all but the most northern portions of the

United States. . . . As is the case with Blattella germanica, its greatest abund-
ance on this Continent appears to be reached in the central latitudes of

the United States.”

This roach is very gregarious, and delights in damp, dirty basements
and cellars. At night, when all is dark and quiet, they invade larders and
kitchen cupboards and will eat all kinds of foodstuffs and also such
things as ink, blacking and the film from photographic plates. If they
get access to human food, they spoil everything they come in contact
with, owing to the disgusting odour they leave behind them. In their

favour it may be said that they are great scavengers and an enemy of

the bed-bug.

Periplaneta americana (Linnaeus) The American Roach.

1758

—

Blatta americana Linnaeus. Syst. Nat. Ed. X. p. 424 (Amer.).

nHebard. Mem. Amer. Ent. Soc., No. 2, p. 174, 1917.
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1917

—

Periplaneta americana (Linnaeus) Hebard. Mem. Amer. Ent. Soc.,

No. 2, p. 178.

Established synonyms are :

—

Blatta kakkerlac De Geer, Blatta aurelianensis

Fourer, Blatta siccijolia and aurantiaca Stoll, Periplaneta stolida Walker and
periplaneta americana variety colorata Rehn.

Localities. Victoria.

This large, reddish-brown cockroach, a native of tropical and sub-

tropical America, has, like the Oriental roach, spread to the four corners

of the earth.

It has been recorded from Victoria and Vancouver, British Columbia.
Kitchener and Ottawa, Ontario, and Montreal, Quebec. “In the United
States it is certainly established further north than any of the other

species of the genus, but, as it is being continually transported by com-
merce beyond its native northern limit, it is a difficult matter to state

just how far northward it is permanently established. In the more
northern states, however, we feel certain that records of the insect

should be considered as adventive. It is undoubtedly firmly established as

far northward as New York City. South of the United States the species

is found generally over the continent and adjacent islands.” 12

The specimens taken in Victoria and elsewhere in Canada must be
considered as purely adventive material. The American cockroach,
throughout its range, is domiciliary and lives in close association with
man.

Subfamily Panchlorinae.

Panchlora cubensis Saussure. The Green Cuban Roach.

1862

—

Panchlora cubensis Saussure. Rev. et Mag. de Zool. (2), XIV, p. 230.

(Cuba).

1917

—

Panchlora cubensis Saussure. Hebard. Mem. Amer. Ent. Soc., No. 2,

p. 198.

Localities. Victoria and Duncan.

This tropical roach has been recorded from British Columbia from
Kaslo, Vernon, Lillooet and Vancouver in addition to the above localities.

Other Canadian records are Winnipeg, Manitoba
;
Saskatoon, Saskat-

chewan
;
Ottawa, Ontario; and Charlotte Town, Prince Edward Island.

Island.

Hebard gives the following information in regard to the synonymy
and distribution of the species. 13

“Though many names now standing in the literature represent
almost certainlv synonyms of this species, examination of the types of

at least several of these, must be made before the nomenclature of the
plain green species of the genus can be put on a secure basis.

12Hebard. Mem. Amer. Ent. Soc., No. 2, p. 181, 1917.
13Hebard. Mem. Amer. Ent. Soc., No. 2, p. 198, 1917.
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“The present species is widely distributed throughout the greater
Antilles, Mexico and Central America, its distribution extending within
the limits of the United States only in the vicinity of Brownsville, Texas.
The insect is frequently shipped alive into the United States, particularly

in bananas, but it is an essentially out-of-doors tropical form and can
never become established north of the tropical areas of this country.”

Of the seven species of insects so far dealt with in this paper, i.e.,

the three earwigs and the four cockroaches, none can be considered to be
native species, although, through the agency of man, some have become
firmly established. The following eighteen species of orthoptera, how-
ever, can all be considered as native.

Family Acrididae. True Locusts, Short-horned Grasshoppers.

The four subfamilies of the Acrididae which are found on Vancouver
Island contain the best known grasshoppers of the Island. All are native

species.

Key to the Subfamilies of Vancouver Island Acrididae.

A. Pronotum covering and extending well beyond end of abdomen in

Vancouver Island species. Claw-pads absent. Front and middle
tarsi two-jointed, hind tarsi three-jointed.

Pigmy Locusts, Acrydiinae.

AA. Pronotum of normal size, not covering the abdomen. Claw-pads
(pulvilli) present between the tarsal claws. All tarsi three-jointed.

B. Prosternum not spined—flat, convex, or at most with an obtuse
tubercle.

C. Hind margin of pronotum not or but little produced—truncate, con-

vex, or very obtusely angulate. Disc of pronotum without high
median carina. Face retreating, and angulate at junction with
vertex.

Slant-faced Locusts, Acridinae.

CC. Hind margin of pronotum strongly produced—acute, right-angled

or nearly so. Pronotum usually with distinct median keel. Face
usually nearly vertical, and rounded at meeting with vertex.

Band-winged Locusts, Oedipodinae.

BB. Prosternum with a prominent conical or cylindrical spine project-

ing ventrad to the level of the distal end of the coxa.

Spine-breasted or Spur-throated Locusts, Cyrtacanthacrinea.

Subfamily Acrydiinae. Pigmy Locusts.

Only one species of Pigmy Locust is known from Vancouver Island.

Acrydium granulatum Kirby. Angular Pigmy Locust.

1837—Acrydium granulatum Kirby. Fauna Boreali—Amer. IV. p. 251, (Lat.

65' Br. Amer.).
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1920

—

Acrydium granulatum granulatum Kirby. Morse. Proc. Boston Soc.

Nat. Hist., XXXV, p. 530.

Hancock’s Tettix luggeri, morsei and granulatus variegatus are synonyms.

Localities. Sidney and Victoria.

This little pigmy locust is found throughout British Columbia from
east to west and from north to south and occurs also in the Yukon and
the B.C. Peace River District. It is one of the most universally disr

tributed grasshoppers that we have. Its small size and protective colour-

ation, however, cause it to be seldom noticed except by collectors. On
Vancouver Island it does not seem to be at all common and one or two
specimens from the two localities given above are all that have been
rcorded from the Island so far.

In Canada it is common from B.C. to Nova Scotia and in the United
States it has been recorded from all the northern and central states down
to the latitude of Utah, Colorado, Kansas, Indiana and New Jersey.

It is a beautiful little grasshopper with very variable colouration

usually wholly grayish or reddish-brown, sometimes blackish; pronotum
often with a median yellowish band along the full length, rarely with ir-

regular brown or black spots preceded by a white or cream coloured
saddle-like marking. The pronotum is very long in this species, extending
back and passing the hind femora. There is a form: of this species with
a much shorter pronotum. The length of the common form is 10-15 mm.

Hancock 14 states that .... “Many if not all the species of Tettigidae
in the temperate region hibernate, secreting themselves among debris

such as dead leaves, twigs, mosses, grasses, as well as under logs and
bark, and in the little crevices in the earth where they happen to be late

in the fall of the year. They live on the ground, usually near water, either

in boggy places, along the banks of streams, the shores of small lakes
or swamps, in woods, or more rarely on dry upland ground. They feed
upon the vegetable mould or decomposing soil, sometimes mixed with
algae, or on the lichens, mosses, tender sprouting grasses, sedges, germ-
inating seeds of plants and debris found in such situations.”

Acrydium granulatum flies freely in the sun and, hibernating as an
adult, is the first grasshopper to appear in spring. Their leaping powers
are amazing, and on dry leaves they sound like falling shot when they
land, and are extremely hard to detect when at rest upon the soil or
leaves.

Subfamily Acridinae. Slant-faced Locusts.

This subfamily is the Tryxalinae of authors. On Vancouver Island
only one species of this subfamily has as yet been recorded although
at least sixteen species occur on the mainland of British Columbia to
the east of the Coast Mountains.

14Hancock. The Tettigidae of North America, 1902.
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Stethophyma lineatum (Scudder) Striped Sedge-Locust.

1862—Arcyptera lineata Scudder, Boston Jour. Nat. Hist., Vol. 7, p. 462.

1920—Mecostethus lineatus (Scudder) Morse, Proc. Boston Soc. Nat. Hist.,

XXXV., p. 442.

Localities. Cameron Lake.

This species occurs locally throughout British Columbia and is

probably more widely distributed than the actual records show as they
are very restricted in habitat. Material has been collected at Nicola, Aspen
Grove and Minnie Lake in the Nicola Valley; at Salmon Arm; and at

Riske Creek in the Chilcotin district. It is recorded in every province
in Canada from British Columbia to Nova Scotia and also from New-
foundland. In the United States it is found in New England to New
Jersey, Pennsylvania, Indiana, Illinois, Michigan, Iowa, Minnesota,
Nebraska, and from the State of Washington.

While collecting orthoptera on Vancouver Island the author took
three males of this species in a small swamp near Cameron Lake on
August 28th, 1928. This was the first record of any member of the sub-

family Acridinae from Vancouver Island
;
in fact, none have been record-

ed from west of the Coast Mountains.

This is one of the most beautiful orthoptera that we have
;
its greens

and yellows being- set off by bright cherry-red markings on the basal

two-thirds of the hind femora.

This elegantly formed, brilliantly coloured locust is found in wet,

sedgy meadows along brooks and rivers, and in swamps and bogs where
water stands upon the ground for days at a time.

The males are very shy and alert, and will take wing from the tops

of the sedges and tall grasses when the intruder is many yards away.
They take wing suddenly and silently, flying steadily at a little height
above the sedges for twenty yards or more before alighting on some
tall grass stem. Sometimes they will remain on the plant stems on the

opposite side to the intruder and descend backwards in a series of jerks

and disappear amongst the thick grasses on the ground, where they
are very hard to find. The female is much heavier than the male and
rarely flies.

On warm days the males may be located in the swamps by their

“song” which consists of four sharp metallic notes, with a pause after

the first and third note . . . tick, -tick tick, -tick. This song is easily dis-

tinguishable from that of their near relative Stethophyma gracile (Scudder)
whose bird-like “song” consisting of a low-toned note followed after a

short pause by three quicker notes in a higher pitch—resembling

—

schirrup,-schlip-schlip-schlip. I have found by dissection that about
twenty-one eggs are laid at one time, but egg-pods have not been seen
in the field

;
they are probably laid in the drier soil bordering the swamps

in which the locusts live. It has been noticed that females are more
aften found in drier situations than the male.
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Subfamily Oedipodinae. The Band-winged Locusts.

It is in this subfamily that all the Vancouver Island grasshoppers
having brightly coloured wings belong. Six species of this subfamily are

recorded for the Island and all but one have yellow and black or red and
black wings, and most of them can produce buzzing, rattling or snapping
sounds in flight.

Key to the Species of Oedipodinae of Vancouver Island.

A. Wings black with a pale border. Caroline Locust, Dissosteira Carolina

(Linnaeus.)

AA. Wings not black.

B. Wings entirely transparent. Clear-winged Locust, Camnula pellucida

(Scudder.)

BB. Disk of wings opaque, colured (red or yellow) plainly bounded by
a black band.

C. Disk of wings red; bounded by a black band. Autumn Red-winged
Locust, Arphia pseudonietana (Thomas.)

CC. Disk of wings yellow.

D. Hind tibiae blue or bluish-black, with pale sub-basal annulus
;
tibiae

never yellow.

E. Wings narrow. Disk of wings pale yellow
;
dusky band narrow,

extending near front margin two-thirds the distance to base of

wing. Tip of wing infuscated. Tegmina and hind femora banded.

Trimerotropis fontana (Thomas.)

F. Wings broad. Disk of wings deep lemon yellow
;
dusky band broad

;

whole extremity of wing deeply infuscated. Tegmina not banded.

Snapping Locust, Trimerotropis sujfusus Scudder.

DD. Hind tibiae yellow or yellowish brown; never blue. Disk of wings
very pale yellow; dusky band dark and broad and extending near
front margin less than two-thirds of distance to base of wing. Tip
wing not infuscated.

Trimerotropis pallidipennis pallidipennis (Burmeister.)

Arphia pseudonietana (Thomas) Autumn Red-winged Locust.

1870

—

Tomonotus pseudo-nietana Thomas, Proc. Acad. Nat. Sci. Phila., 1870,

p. 82 ( $ ;
near Canon City, Colorado).

1914—Arphia pseudonietana (Thomas.) Somes, LTniv. of Minnesota. Agr.
Exp. Sta. Bull. 141, Tech., p. 36.

Established synonyms are :

—

Arphia tenebrosa Scudder, sanguiniaria Stal,

ovaticeps Saussure and Tomonotus theresiae Brunner.
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Localities. Victoria.

This pretty red-winged grasshopper is very common in the vicinity

of Victoria in late August and throughout September. It is particularly

common on the dry grass-lands adjoining the shore at Oak Bay.

Suitable localities for this species are to be found on the east coast

from Victoria to Campbell River but so far no records’ are available

north of the Saanich Peninsula. The writer searched carefully for this

species but failed to find a single specimen north of the areas mentioned
and is unable to explain its restricted area of distribution on the Island.

On the mainland of British Columbia it is a common species and has
been recorded from Vancouver to Creston and north throughout the

interior plateau to Wiliams Lake and Riske Creek in the Chilcotin

district. At the present time I have no records of its occurrence in

British Colurpbia east of the Selkirk mountains or north of the Chilcotin

district, although I am not satisfied that it does not occur there.

In Canada this species has been recorded from British Columbia to

Ontario.

In the United States this species occurs throughout the Great Plains

and eastern portions of the Great Basin, its distribution being bounded by
Washington, Oregon, Utah, Arizona, New Mexico, Kansas, Missouri,

Illinois and Michigan.

Arphia pseudonietana is found on areas of poor soil in a dry environ-
ment, such as dry pastures and the fore-shore such as is found at Oak
Bay.

This is one of our latest grasshoppers to become adult and lives on
late into the autumn. The females are larger than the males, less active,

and often of lighter colouration; some specimens being found with a

chalky-white pronotum and two or three white bands across the top of

the hind femora. The prevailing colour of both sexes is dark blackish-

brown with black speckles.

This grasshopper flies with a rather slow zigzag flight and both
sexes can produce, at will, a slow low-toned rattling noise when on the

wing. Oviposition commences in the last week in August, and about
twenty eggs are contained in an egg-pod. 15

Camnula pellucida (Scudder.) The Clear-winged Locust.

1862

—

Oedipoda pellucida Scudder, Boston Jour. Nat. Hist., VII., p. 472.

($ ;
Massachusetts; Vermont; Maine; Connecticut).

1920

—

Camnula pellucida (Scudder) Blatchley, Orth, of North-eastern
America, p. 261.

Synonyms are :

—

Oedipoda atrox Scudder, Camnula tricarinata Stal and
Stenobothrus obionus Thomas.

15The previously published records of Arphia frigida Scudder and Cho- tophaga
viridijasciata (De Geer) for Vancouver Island are almost certamly errors

due to incorrect labelling. The specimens were probabR collected in south-
eastern British Columbia in the Kootenav Valley between the Selkirk and
Rocky Mountain Ranges.
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Localities. Victoria, Ladysmith, Departure Bay, Qualicum, Duns-
muir, Fan'ny Bay, Campbell River, Cameron Lake, Alberni, Sproat
Lake, Sidney.

This species is the only member of the subfamily Oedipodinae found
on Vancouver Island which does not have coloured wings. It occurs in

small numbers on all open dry spots such as dry pastures and the dry
fore-shores along the coast.

On the mainland of British Columbia it is one of our commonest
species and has been taken wherever collecting has been done and
extends at least as far north as the B.C. Peace River district.

In Canada it is a common species from British Columbia to Nova
Scotia and occurs also in Newfoundland.

In the United States its southern limits are northern Connecticut,
northern Indiana, northern Illinois, western Nebraska, Utah and Califor-

nia, west of the Sierra Nevada to the Mexican Line. Its distribution is

carried south by the Appalachian Mountains to Monterey in Virginia,

while it is known through the Rocky Mountains to Valencia County in

New Mexico and is found on the Arizona Plateau. 16 It is, however, prob-
ably absent from the Southern Great Plains.

This species is known in various parts of North America as the

range grasshopper, roadside grasshopper, or warrior grasshopper, and is

one of the most widely distributed and most injurious of North American
grasshoppers. On Vancouver Island it is smaller than on the mainland
and those found close to the sea are often very brightly coloured.

On the mainland of British Columbia this species flourishes on the
higher cattle ranges of the Nicola and Chilcotin districts where it

periodically increases to immense numbers and destroys grass and grains
over wide areas. It congregates in chosen spots for oviposition and the
writer has found some of these egg-beds to contain as many as 2500 eggs
per square foot of soil. The eggs are laid in egg-pods containing from
12 to 28 eggs. On hatching the nymphs keep together in bands and, like

the adults, show decided migratory tendencies, similar to those ex-
hibited by the migratory grasshoppers or “locusts” of Africa and Asia.
In the Nicola Valley, the flying swarms of adults have been known to

descend upon and entirely destroy fields of growing grain in one day.

On Vancouver Island there is not sufficient dry open grassland to

enable this species to increase to injurious numbers.

Dissosteira Carolina (Linnaeus.) The Carolina Locust.

1758—Gryllus carolinus Linnaeus, Syst. Nat., Ed. X., p. 433 (America),

1920—Dissosteira Carolina (Linnaeus). Morse, Proc. Boston Soc. Nat. Hist.

XXXV., p. 465.

16Hebard. The Orthoptera of Montana. Proc. Acad. Nat. Sci. Phila., Vol. LXXX.,
p. 236, 1928.

17Hebard. The Orthoptera of South Dakota. Proc. Acad. Nat. Sci. Phila., Vol.
LXVII, p. 76, 1925.
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Localities. Victoria.

As far as present records go, this large, black-winged grasshopper
occurs mainly on the upper shore line amongst the patches of sand and
rocks and on the low clffs from Beacon Hill Park to Oak Bay, Victoria.

They are found in small colonies and cannot be considered a common
species on the Island.

The distribution of this large conspicuous grasshopper on the main-
land of British Columbia is a rather curious one. It is usually found
within city limits, where it frequents the roads, vacant lots and railroad

tracks. In examining distribution maps it is found that it has never been
taken as yet in any part of the province to the north of the main line of

the Canadian Pacific Railroad, and its distribution is confined to points

along this railroad from Vancouver to Sicamous and thence south to

Osoyoos and at two points on the Kettle Valley Railroad at Creston and
Cranbrook.

In Canada it has been recorded from every province from British

Columbia to Nova Scotia, but its distribution within these provinces is

confined to their southern portions.

In the United States the species enjoys an ususually wide and
general distribution from all but the more boreal portions of New Eng-
land to northern Florida and westward to the Pacific coast. It has not
been found, except in the mountains, south of northern New Mexico,
Arizona and California. 18

This species appears late in the summer. Its large wings rustle audi-

bly as it skips along in flight ahead of an intruder. The males will some-
times hover at one point in the air and omit a weak squeaking sound
with their wings.

Trimerotropis pallidipennis pallidipennis (Burmeister).

1838-

—

Oedipoda pallidipennis Burmeister, Handb. Ent., II., Abth. II., pi. 1,

p. 461. (Zimapan in Mexico).

1876

—

Trimerotropis vinculata Scudder. Scudder Proc. Boston Soc. Nat.

Hist., XVIII, p. 270.

1928

—

Trimerotropis pallidipennis pallidipennis (Burmeister). Hebard, Proc.

Acad. Nat. Sci. Phila., LXXX, p. 253.

An established synonym is Trimerotropis vinculata Scudder.

Localities. Victoria, Qualicum, Dunsmuir, Fanny Bay.

This grasshopper occurs on sand dunes and dry gravelly flats and
amongst drift-wood areas along the sea shore, and was found to be fairly

common in such localities at Qualicum Beach and Fanny Bay. The Van-
couver Island specimens are smaller and paler than those of the main-
land. The females greatlv exceed the males in size. The flight of the

female is erratic and silent; the male can, at will, produce a measured
creaky zid-zid-zid-zid-zid while in flight. They rise rapidly from the

ground, which they closely resemble, and are hard to capture.

18Hebard. Orthoptera of South Dakota. Proc. Acad. Nat. Sci. Phila., Vol. LXVII.,
p. 81, 1925.
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This geographic race occurs fairly commonly on sandbars and gravel

patches on the shores of lakes and streams and on dry, poor soil, through-
out southern British Columbia and at least as far north as the Chilcotin

District.

In the United States, according to Hebard, 19 typical pallidipennis pal-

lidipennis occurs from Washington to far south in Mexico. Its eastern
limits are Montana, Colorado and Texas. It also occurs in South America.

In southern Alberta, Saskatchewan and Manitoba, and in the Dako-
tas, Nebraska and Oklahoma this race is replaced by pallidipennis salina

McNeill.

Trimerotropis fontana, Thomas.

1876

—

Trimerotropis fontana Thomas, Proc. Davenport Acad. Sci., 1 p. 255.

pi. 36 fig. 5 ( $ , 9 ;
Spring Lake in Utah).

1881

—

Trimerotropis caeruleipes Scudder, 2d Rept. U.S. Ent. Comm., App.
II., p. 27 ( $ , 9 ;

Portland in Oregon, Sisson in California).

Established synonyms are :

—

T. caeruleipes Scudder, T. tesselata McNeill
and T. caliginosa McNeill.

Localities. Victoria, Ladysmith, Departure Bay, Qualicum, Dunsmuir,
Alberni and Sproat Lake.

On the mainland of British Columbia this species (previously record-

ed as T. caeruleipes) is found locally at a number of points in the interior

of the province from the Chilcotin area to the International Boundary
and eastward to Creston on the Arrow Lakes. It does not occur in

Canada east of British Columbia as far as present records go.

In the United States it' is found in Montana, Idaho, Washington,
Oregon, California, Utah and Arizona.

This is a very pretty blue-legged grasshopper which is found on
Vancouver Island mainly on rocky out-croppings. It spends most of its

time sunning itself on the exposed lichen-covered rocks where it is

quite invisible when at rest. The strikingly beautiful, mottled, black and
grey tegmina and pronotum of the Vancouver Island rock-inhabiting
specimens are in striking' contrast to many of the mainland individuals
which frequent dusty hillsides and cultivated land. When at rest upon the
rocks this species gives a splendid example of protective colouration.

This species flies rapidly with a zigzag flight and the males can
emit a soft clicking sound when in flight. It is particularly common on
the rocky land amongst the oak and broom on Mount Tolmie near Vic-
toria and along the shoreline at Oak Bay and also at Departure Bay
near Nanaimo.

Trimerotropis suffusus Scudder. The Snapping Locust.

1876

—

Trimerotropis suffusus Scudder. Bull. U.S. Geol. Surv. Terr., II. p.

265 (Vancouver Island in British Columbia).

19Hebard. Orthoptera of Montana. Proc. Acad. Nat. Sci. Phila., LXXX., p. 253,
1928.
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1928

—

Trimerotropis suffusus Scudder. Hebard, Proc. Acad. Nat. Sci. Phila.,

LXXX, p. 261.

This is the species which has for a long time been recorded as Circo-

tettix suffusus (Scudder). It is now thought best to return it to the genus
Trimerotropis.

A study of this and allied species is, I believe, being prepared by
Rehn and until his findings are published little can be said regarding its

affinities.

Localities. Victoria, Sidney, Ladysmith, Departure Bay, Courtenay,

Campbell River and Forbes’ Landing.

This species probablv occurs all over the southern and eastern por-

tion of Vancouver Island wherever open woodlands and logged-off areas

are to be found.

No one can mistake the snapping locust and all who walk through
woodland paths and old logging trails must be familiar with him. Every
little while he rises suddenly at your feet and dashes off into the air with
loud snapping sounds made by his black and yellow wings, and circles

hither and thither, to alight again behind you or a short way ahead on
the trail. In late summer he is one of the most noticeable objects during
a woodland walk.

This species is particularly common on the old logged-off lands

around Courtenay.

Vancouver Island has been designated as the type locality of suffusus

and as you get into Alberta and south into California and Utah it is

probable that other races or species will be found to replace this species.20

On the mainland of British Columbia, in the eastern foothills of the

Rocky Mountains, in Alberta and in Montana, the material studied is

probably best considered as slightly atypical suffusus, though south and
west valid geographic races probably exist.

The distribution of Trimerotropis suffusus in British Columbia is very
general and it has been taken in every locality where collecting has been
done from southern British Columbia to the Canadian National Railway
line which traverses the Nechako and Bulkeley Valleys from Prince
George to Prince Rupert.

In Canada it is found only in British Columbia and western Alberta.

To the eastward it is replaced by Circotettix verruculatus (Kirby) which it

closely resembles; particularly so, in its nature of flight and other habits.

20Hebard. Orthoptera of Montana. Proc. Acad. Nat. Sci. Phila., LXXX., p. 261,

1928.
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In the United States typical and slightly atypical material appears to

be confined to the States of Washington, Oregon, Idaho and Montana. 21

Subfamily Cyrtacanthacrinae.

Spine-breasted or Spur-throated Locusts.

This subfamily is very poorly represented on Vancouver Island

and only three species are definitely known from this locality at the

present time; all belong to the genus Melanoplus. On the mainland of

British Columbia we find some thirty species and races and about fifty

are known from Canada. To this subfamily belong many of the most
destructive locusts of the world.

The members of this subfamily occurring in Canada are mainly of

dull hue and without coloured wings. They are silent at all times, and
most of them prefer to perch on plants rather than upon the bare soil.

In the last subfamily, the Oedipodinae, the reverse was the case.

Key to the Species of Cyrtacanthacrinae of Vancouver Island

(Adult males only)

A. Large species
;
with two bright yellow stripes commencing in

front of eyes and running back over head and pronotum and con-
tinuing along dorsal field of closed tegmina. Cerci large, prominent,
roughly sock-shaped. Furcula reduced to short flattened tubercles

from tumid bases.

Two-striped Locust. Melanoplus bivittatus (Say).

AA. Small species
;
without two yellow stripes on head, pronotum and

tegmina. Cerci and furcula not as above.

B. Last ventral abdominal segment enlarged, broad, with rim of even
height and not upturned nor notched in the centre.

Red-legged Locust. Melanoplus femur-rubrum femur-rubrum (De Geer)

C. Last ventral abdominal segment not enlarged, narrow, with rim
distinctly upturned and notched in the centre.

Lesser Migratory Locust, Melanoplus mexicanus bilituratus (Walker).

Melanoplus bivittatus (Say) Two striped Locust.

1825

—

Gryllus bivittatus Say, Jour. Acad. Nat. Sci. Phila., IV., p. 308. (Ar-
kansas River, near the Rocky Mountains, Colorado).

21In the Report of the Dominion Entomologist (Fletcher) for 1888, the Rev. W.
G. Taylor records Circotettix undulatus (Thomas) from Vancouver Island. He
states that this species is found until late in October and brackets it with
Arphia pseudonietana (Thomas) and Melanoplus bilituratus Walker as the
commonest species around Victoria. As he does not record suffusus at all,

although it is extremely common around Victoria and as there are no other
records of Circotettix undulatus from Vancouver Island or from the mainland
west of the Coast and Cascade Mountains, I think it probable that this

species was confused with Trimerotropis suffusus Scudder. The determina-
tions were made for the Rev. W. G. Taylor by Laurence Brunner. Scudder
records Circotettix carlinianus (Thomas) now known as Aerochoreutes carlinianus

(Thomas) from Vancouver Island. Psyche, Vol. 9, p. 138, Dec., 1900. I think
it is very doubtful if this record is correct as I do not believe this species
could find a suitable habitat on Vancouver Island.
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1838

—

Caloptenus femoratus Burmeister, Handb. Ent. II., Abth. II., Pt. I.,

( 8 ;
Carolina).

1920

—

Melanoplus bivittatus (Say). Blatchley. Orth, of North-eastern
America, p. 449.

“Though material with red caudal femora has persistently been
recognized as M. femoratus, we believe that Kirby, E. M. Walker, Somes
and Blatchley are correct in placing that name as a synonym of bivittatus.

In the east, and also in the Sierra Nevada Mountains of the far west,
individuals apparently invariably have rich red caudal tibiae, but this

indicates rather a response to humidity and possibly other environmental
factors than anv specific or racial differentiation. Other established syn-
onyms are milberti (Serville) flavovittatus (Harris) edax (Saussure) and
reject* (F. Walker).22

Localities. Victoria, Cameron Lake, Forbes’ Landing, and Newcastle.

The Two-striped Locust does not appear to be at all common on
Vancouver Island. The author found a few specimens in the wet grass
and sedges at Cameron Lake and close to Forbes’ Landing on the banks
of Campbell River. It is a common species in almost all parts of North
America and will probably be found to occur at many other points on
the Island where damp grass and patches of rank weeds are available.

This species is universally distributed in British Columbia at least

as far north as Quesnel and it has also been taken in the B.C. Peace
River district.

In Canada it is recorded from British Columbia to Nova Scotia and
occurs also in Newfoundland.

According to Hebard this insect occurs everywhere in the United
States except the southeastern portion and is extremely local in all the

semi-arid regions of the west, there often confined to irrigated areas.

The specimens secured at Forbes’ Landing and Cameron Lake were
very brightly coloured and all had deep crimson hind tibiae. It is seldom
in the province of British Columbia that really blue-legged specimens
are found, although a good many have yellowish tibiae marked with
blueish-black areas.

This species sometimes becomes sufficiently numerous in some parts
of British Columbia and the Pacific Northwest to cause injury to alfalfa

in irrigated districts.

Unlike the members of the last subfamily the members of the genus
Melanoplus perch readily upon plants and often climb to considerable
heights on fences and telephone poles, where they spend the night. The
author has seen telephone poles thickly dotted with roosting bivittatus

adults around the margins of alfalfa fields in the interior of the province.

This species is never likely to become of economic importance on
Vancouver Island.

22Hebard. Orthoptera of South Dakota. Proc. Acad. Nat. Sci. Philci., LXVII., p.

102
,
1925 .
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Melanoplus femur-rubrum femur-rubrum (De Geer). Red-legged Locust.

1773—Acrydium femur-rubrum De Geer, Mem. l’Hist. Nat. Ins., III., p.

498, pi. 42, fig. 5. ( $ ;
Pennsylvania).

1920

—

Melanoplus femur-rubrum (De Geer). Blatchley, Orth, of North-east-

ern America, p. 420.

“Scudder established the synonyms erythropus (Gmelin) femorale (Oliv-

ier) devorator (Scudder) sanguinolentus (Provancher) and interior Scudder;
Caudell his own coloradus, and Rehn and Hebard Dodge’s plumbeus ... In

the southeastern United States the typical race is supplanted by M. femur-

rubrum propinquus Scudder.”23

Localities. Ladysmith and Fanny Bay.

The rrfaterial collected by the author in the above localities were
of unusually large size and deep, rich colouration. This species, like

bivittatus, likes a considerable amount of humidity. They were found
plentifully at Ladysmith and Fanny Bay in saline marshes where small

streams formed extensive mud flats where they emptied into the sea.

Here in the thick mat of grasses and other plants found in salt marshes
this species, in company with the musical little Slender Meadow-grass-
hopper Conocephalus fasciatus vicinus (Morse) were abundant, and formed
a little ecological association of their own.

On the mainland of British Columbia this species is found through-
out the province north to the Chilcotin district, in moist hay fields and
marshes. It has never been known in any large numbers except in the
Lower Fraser Valley around Huntingdon where, occasionally, it does
some damage to the hay fields.

In Canada this is a common species from the Atlantic to the Pacific

and has several times been recorded as doing considerable damage in

Quebec and Ontario.

In the United States this race is found throughout the land except
in the southeast, where the race M. femur-rubrum popinquus occurs. In the
arid sections of the west it is confined to watered areas. 24

Melanoplus mexicanus bilituratus (F. Walker).

1870—Caloptenus bilituratus F. Walker. Cat. Derm. Salt. Brit. Mus., IV., p.

679, no. 10 (Vancouver Island, B.C.)

1897

—

Melanoplus bilituratus (F. Walker) Scudder. Proc. U.S. Nat. Mus.,
XX., p. 174.

23Hebard. Orthoptera of South Dakota. Proc. Acad. Nat. Sci. Phila., LXXVII., p.

106, 1925.

24Melanoplus repletus F. Walker was recorded from Vancouver Island by Francis
Walker and described by him in the Cat. Derm. Salt. Brit. Mus., IV., p. 678.

(1870). Mr. P. B. Uvarov, who has studied the Walkerian types in the British
Museum of Natural History, informs me that the type of repletus has
apparently been lost, but that he believes a female of M. femur-rubrum (De
Geer) from “N. America” is the actual type of repletus, although he cannot
as yet find any actual proof of it.
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1922

—

Melanoplus mexicanus bilituratus (Walker). Buckell, Proc. B.C. Ent.

Soc., p. 30.

Mr. B. P. Uvarov of the Imperial Bureau of Entomology, London,
kindly examined the Walkerian types for me and informs me that Melano-

plus scriptus (Walker) described from Vancouver Island by Francis
Walker, is a synonym of Melanoplus bilituratus (Walker).

Plebard has since found that bilituratus is a geographic race of Melano-

plus mexicanus (Saussure) and the type locality of this extreme north-

western race is Vancouver Island.

Localities. Victoria, Duncan, Departure Bay, Qualicum, Fanny Bay,
Campbell River, Cameron Lake, Alberni, Sproat Lake, Parksville and
the Gulf Islands.

This is undoubtedly the commonest grasshopper to be found on
Vancouver Island and the neighbouring Gulf Islands, and is responsible

for more damage than all the other species combined. It is interesting

to note that this species, together with Trimerotropis jontana and T. suffusus,

was reported in 1929 by Mr. A. E. Pickford, Junior Forester at the Forest
Experiment Station, Cowichan Lake, Vancouver Island, as doing dam-
age to coniferous seedlings in the Forest Experiment Station. As far

as I am aware this is the first record of serious damage by grasshoppers
to conifers.

This grasshopper occurs on open, dry grasslands all over the culti-

vated portions of the Island and is particularly common on the dry grass-

lands in such localities as Beacon Hill Park and Oak Bay.

It was found commonly in suitable localities all the way up the

east coast of the Island to Campbell River, and doubtless occurs further
north wherever any clearings occur. The dry grasslands of some of the
Gulf Islands, such as Denman Island, are particularly adapted to this

species and reports of damage from the Islands are not uncommon.

On the mainland of British Columbia, west of the Coast and Cascade
Mountains, this race may still be found; but as soon as the dry interior

of the province is reached it becomes very atypical and is replaced by
Melanoplus mexicanus mexicanus (Saussure) formerly known as M. atlanis

(Riley) the Lesser Migratory Locust. This latter race occurs all over the
remainder of North America except the tropical lowlands of Mexico,
peninsular Florida and California west of the Sierra Nevada Mountains. 25

The Lesser Migratory Locust is the most injurious grasshopper occurring
in the United States and Canada and in years of outbreak causes terrific

loss of crops.26

Family Tettigoniidae. Long-horned Grasshoppers, Cave-crickets.

This family contains some of the less conspicuous members of Van-
couver Island orthoptera. The members of this family are largely noc-

2SHebard. Orthoptera of Montana. Proc. Acad. Nat. Sci. Phila., LXXX, p. 297,

1928.

26The record of Melanoplus devastator Scudder for Vancouver Island (Caudell,

1908) has since been found to be incorrect. The single specimen proving to

be a female of M. jemur-rubrum femur-rubrum (De Geer).
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turnal, and in same instances subterranean in habits, and are seldom
seen unless special search is made for them. In this family the tarsi are

four-jointed and the ovipositor compressed and blade-like, never needle-

like as in the next family. The antennae are longer than the body, bristle

shaped and delicately tapering. There are four subfamilies of Tettigoniidae

containing in all six species recorded from Vancouver Island.

For the sake of abbreviation, and as three of the subfamilies of

Vancouver Island orthoptera contain but one species, the following key
is compiled for the determination, in one key, of the subfamilies and
species occurring on the Island.

Key to the Subfamilies and Species of Vancouver Island Tettigoniidae.

A. Tegmina and wings, or their rudiments, present.

B. Small slender species
;
general colour green, tegmina and wings

passing the end of the hind thighs
;
head cone-shaped. Diurnal

species, frequenting saline marshes and moist meadows.
Slender Meadow-grasshopper, Conocephalus fasciatus vicinus (Morse).

Subfamily Conocephalinae.

BB. Large stout species; general colour brown, tegmina rudimentary;
wings abortive. Pronotum very large, saddle-shaped, extending
well back over first few abdominal segments. Nocturnal species,

frequenting dry open woodlands.

Saddle-backed Grasshopper, Neduba carinata Walker.

Subfamily Decticinae.

AA. Entirely apterous, without even rudiments of tegmina and wings.

B. Very large heavily built species; the pairs of legs of approxi-
mately equal length, short and stout

;
distal end of tibiae inflated

and armed with heavy spines. Femora of fore and hind legs very
broad and powerful. Head very large. Ovipositor very short. Sub-
terranean species, burrowing in soil.

Stenoplematus longispina Brunner.
Subfamily Stenopelmatinae.

BB. Medium size, more slenderly built species
;
hind pair of legs greatly

exceeding the others in length and adapted for jumping. Head
small and partly covered by pronotum. Ovipositor long, sword-
shaped, and nearly straight. Antennae exceedingly long.

Subfamily Rhaphidophorinae.

C. Legs exceedingly long and spidery, all tibiae square in cross section
with sharp, evenly serrated legs. Hind tibiae very much longer
than total length of body.

Tropidischia xanthostoma (Scudder).

CC. Legs not unusually long and spidery
;
tibiae not square in cross

section with evenly serrated edges. Hind tibiae little, if any, longer
than total length of body.

Cave or Camel Crickets.
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D. Vertex between the antennae armed with a declivitous horn-like
protuberance

;
abdomen of the male with four or five elevated

smooth aeras, none of which are more than one-half as high as

broad.

Pristoceuthophilus celatus (Scudder).

DD. Vertex between the antennae slightly tuberculate but never with
a declivitous horn-like projection as above; abdomen of male
smooth above.

Ceuthophilus agassizii (Scudder).

Subfamily Conocephalinae. The Cone-headed Grasshoppers.

This subfamily is well represented by several genera and many
species in eastern North America both in Canada and the United States.

As one comes west the number of species rapidly decreases and in British

Columbia only one species has been recorded.

Conocephalus fasciatus vicinus (Morse). Slender Meadow-Grasshopper.

1881

—

Xiphidium ensiferum Scudder (not of 1862) Second Rept. U.S.
Ent. Comm., 1880, App. ii, p. 23 (Glenbrook and Reno, Nevada).

1915—

—

Conocephalus fasciatus vicinus (Morse). Rehn and Hebard, Trans.
Amer. Ent. Soc., XLI., p. 177.

Synonyms of this species are Xiphidium brevipenne Scudder (not of

1862), Second Rept. U.S. Ent. Comm., 1880 (Sisson and Strawberry
Valley, California, and X. fasciatum Scudder, in the above report from
Portland, Oregon

;
X. vicinum Morse, Can. Ent. XXXIII., p. 203, from

various localities in California, Oregon and Washington, and X vicinum

variety productum Morse, Can. Ent., XXXIII., p. 204 (Macopterous
material in above series).27

Localities. Ladysmith, Fanny Bay and Forbes’ Landing.

This delicate green meadow-grasshopper was found in large num-
bers in company with Melanoplus femur-rubrum femur rubrum (De Geer) in

the saline marshes along the coast of Ladysmith and Fanny Bay and
doubtless occurs at other points on the coast where swamps and saline

flats occur. A single specimen was also taken among rank, damp grass
on the banks of Campbell River at Forbes’ Landing in company with
Melanoplus bivittatus (Say).

Hebard, to whom I sent material, informs me that these Vancouver
Island specimens are all typical fasciatus vicinus, without a trace of a tend-

ency towards tvpical fasciatus fasciatus which is the geographic race found
to the east of the region of Pacific drainage in the United States and
Canada.

When entering a marsh frequented by these meadow-grasshoppers
on a hot day the air seems literally to quaver with a soft low hissing

sound, produced by the males as they climb slowly about amongst the

low plants. Allard has described this “song” as invariably beginning with

27Rehn and Hebard. Trans. Amer. Ent. Soc., XLI., p. 177, 1915.
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a succession of very faint notes, tse-tse-tse, repeated very slowly and
terminating with the phrase tse-e-e-e-e-e-e-e-e-e-e which continues from
five to twenty seconds.

In British Columbia this race has been taken at several points to

the south of the main line of the Canadian Pacific Railway. In the east-

ern part of its range it shows tendencies towards the eastern race fasciatus

fasciatus, which occurs from Alberta to Nova Scotia.

In the United States vicinus is found in Washington, Idaho, Utah,
Nevada and California.

Subfamily Decticinae. The Shield-backed Grasshoppers.

This subfamily is only represented by one species on Vancouver
Island. In British Columbia and the Pacific Northwest there are several

species of this subfamily, such as the Mormon and Coulee crickets, which
are at times exceedingly numerous and destructive.

Neduba carinata Walker. The Camouflage Cricket.

1869—Neduba carinata Walker. Cat. Derm. Salt. Brit. Mus., II., p. 251.

1907—Neduba carinata Walker. Caudell, Pore. U.S. Nat. Mus., XXXII.,
p. 296.

1929—Neduba carinata Walker. Fulton, Pan-Pacific Ent., V., p. 175.

Established synonyms are Anytropteris steindachneri Hermann and
Tropizaspis steindachneri Scudder.

Localities. Thetis Island, Wellington, Parksville and Departure Bay.

The distribution of this insect seems to be confined to approximately
the limit of oak and arbutus association on the south and east coast of

Vancouver Island, as far north as Parksville. It was apparently absent
further north, where the damper coniferous woods predominated.

On the mainland of British Columbia it does not extend east of the
Coast and Cascade Mountains

;
the most easterly point where it has been

collected is at Boston Bar in the Fraser River Canyon. A former record
by the author from the Okanagan Valley proving incorrect. 28

In the United States the species occurs on the Pacific Coast from
Washington to California, and it appears to be particularly common in

* Oregon.

Fulton29 give this insect the name of “camouflage cricket” which is

an excellent name for it. I do not know of any species where the art of
camouflage is more perfect. While some specimens are almost unicolour-
ous, others have their outline broken up by a patchwork of colours,
rendering them practically invisible amongst the dry oak leaves and dead
bracken fern which are generally present in the localities they inhabit.
A description of the colour variations, distribution, habits and life-

history of the camouflage cricket are given by Fulton in the paper re-
ferred to above.

28Buckell. Proc. Ent. Soc. of B.C., No. 20, Syst. Series, 1922.
29Fulton. Pan-Pac. Ent., Vol. V., No. 4, p. 175. Apt, 1929.
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During the few days that the author spent in the neighbourhood of

Departure Bay, every effort was made to collect a good series of this

interesting cricket. I was never able to locate it during the day as I only
heard it singing after dusk. By stalking a singing male with a flashlight

I was able to secure about a dozen males, but failed to locate any fe-

males.

Even after a successful stalk and the light is directed at the sound,
the insect is extremely hard to see, as it walks slowly or rests head-up
on some dead twig or bracken stalk

;
should it jump to the ground among

the dead leaves it becomes at once exceedingly hard to detect.

When collecting these insects in late August I found that the first

song began about 8.00 p.m. and continued until about 2.00 a.m. when
coolness caused them to cease. If the night were cold none would be
heard singing. The “song” consisted of two sharp metallic ticks followed
by three or four rather drawn-out sleepy-sounding notes :—tick-tick-

zeeer-zeeer-zeeer. The entire call occupied two seconds and was repeated
at regular intervals for from six to twenty-five times, after which the

singer would remain quiet for a time. The song is rather feeble and
does not carry far.

If the bush was not shaken a light could be brought to within one
foot of the singing cricket without its taking alarm.

Subfamily Stenopelmatinae.

This subfamily contains in North America an assemblage of rather
curious species whose positive determination is greatly enhanced by
their lack of uniform characters. Members of the same species often
vary greatly in size of head, some showing a megacephalic condition,

and in many of the species genital characters are so variable as to be of

little assistance in separating the species.

One species has been recorded from Vancouver Island.

Stenopelmatus longispina Brunner.

188P>—Stenopelmatus longispina Brunner, Vehr. zool-bot, Gesellsch. Wein,
XXVIII., p. 260 ( $ ;

Vancouver, British Columbia).

1916—Stenopelmatus longispina Brunner. Hebard, Jour. N.Y. Ent. Soc.,

Vol. XXIV., p. 80.

Established synonyms are irregularis Brunner, californicus Brunner
and terrenus Rehn.

Localities. Victoria.

This species is recorded from Vancouver Island from one specimen
collected at Victoria in 1905 by W. A. Hanham. As these large clumsy
crickets spend their lives burrowing in the soil they are rarely found
except by collectors who occasionally come upon them beneath old logs

and rocks. Little is known of their life-history and habits.

On the m'ainland of British Columbia this species has been recorded
from the vicinity of Vancouver. In the southern part of the Okanagan
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Valley another species, S. fuscus Haldemann, has been taken by the

author beneath boards and rocks around Oliver and Osoyoos.

Other records of S. longispina are from the Pacific Coast from British

Columbia to Mexico.30

These crickets, sometimes called Jerusalem crickets, or Sand crick-

ets, are heavy, clumsy looking insects, with big heads and powerful
jaws, and short, thick-set stumpy legs. They are one of the largest of

our Canadian orthoptera.

Subfamily Rhaphidophorinae.

This subfamily is represented on Vancouver Island, as far as present
records go, by three species. These insects are all nocturnal in habits,

hiding away during the day under boards or stones. They frequently
take up their abode in old wells, root cellars and caves and are often
called Cave Crickets or Camel Crickets. It is very possible that other
species will be found to inhabit Vancouver Island as they easily escape
notice unless special watch is kept for them.

Tropidischia xanthostoma (Scudder).

1861

—

Rhaphidophora xanthostoma Scudder, Proc. Boston Soc. Nat. Hist.

VIII., p. 12.

1916

—

Tropidischia xanthostoma (Scudder). Caudell, Proc. U.S. Nat. Mus.
Vol. 49, p. 657.

Localities. Victoria and Nanaimo.

This long-legged nocturnal insect is not often found, in fact until

a few years ago only a few specimens had ever been seen, and it was
considered to be very rare. During recent years numbers of specimens
have been secured on the Pacific Coast, especially by Fulton in Oregon,
and his article on this strange insect is of very great interest.31

On Vancouver Island this species has been taken in Victoria and in

an old ice-house at Nanaimo.

In Canada it occurs only on the Pacific Coast where it has, of recent
years, been found fairly often in the City of Vancouver, particularly in

the vicinity of Stanley Park, where heavy native timber is still preserved.

In the United States it has been taken in Washington, Oregon, and
California.

The following account of the habits of this species is taken from the
account by Fulton mentioned above.—The accidental discovery of a
colony of these strange crickets, standing together upside down under
the logs of an old bridge in a valley in the Coast Mountains of Oregon,
made it possible to observe some of their habits. When a flashlight was
turned on to the colony they began to move into the dark recesses.
They could run rapidly on their fantastically long legs, and those that

30Hebard. Jour. N.Y. Ent. Soc., XXIV., p. 80, 1916.

3iFulton. Ent. News, XXXIX, p. 8, Jan, 1928.
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started for the far corners soon escaped. Later on the examination of

bridges in the timbered areas disclosed other colonies of these shadowy
crickets, always standing about in groups, apparently with nothing to do.

The examination of a colony living under a bridge or a stream at night
disclosed them wandering about at the water’s edge, and one was found
apparently feeding upon a small mushroom.

The living insects have a dark, rich, chocolate-coloured body with a

velvety appearance. The head and legs are lighter. The most unique
feature about the insect is the shape of the tibiae, which are perfectly
square in cross section and each of the four corners is finely serrated
with short spines. The antennae of an adult male measured 120mm. in

length. The hind femora of the same were 30mm. long and the tibiae

37mm.

It would be possible for this insect to extend itself to a length of

eight inches from tips of antennae to the hind tarsal claws, while the
body itself even in the living insect would measure only about 20mm.

Pristoceothophilus celatus (Scudder).

1894

—

Ceuthophilus celatus Scudder. Proc. Amer. Acad. Sci. Arts, Vol. 30,

p. 48.

1916

—

Pristoceuthophilus celatus (Scudder). Caudell, Proc. U.S. Nat. Mus.,
Vol. 49, p. 671.

Synonyms of this species are Ceuthophilus henshawi Scudder and Marsa
henshawi Scudder.

Localities. Sidney, Duncan and Departure Bay.

This cave cricket has been collected on several occasions on Van-
couver Island in the above named localities. It is probably more numer-
ous than it appears, as it is nocturnal. It is a species that seems to be
very restricted in its habits and the author is aware of two similar root-

houses close together; one of which always contains a colony of these

cave crickets, while the other appears to be entirely free of them.

On the mainland of British Columbia it has been recorded from
various points in the south part of the province to Kalso on the Koot-
enay Lake. It has not been recorded in Canada east of Alberta.

In the United States it has been recorded only from California and
Oregon, but doubtless occurs also in the Pacific Coast region of Wash-
ington.

There are several other species of this genus which should be
found on Vancouver Island if careful collecting is done. P. pacipcus

(Thomas) and P. gaigei Hubbell occur on the mainland of British Col-

umbia in addition to P. celatus (Scudder).

It is interesting to record that, as far as I am aware, the only

species of othoptera as yet recorded from Queen Charlotte Islands is

P. celatus from Skidegate, Graham Island.
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Ceuthophilus agassizii (Scudder).

1861

—

Rhaphidophora agassizii Scudder Proc. Boston Soc. Nat. Hist., VIII.,

P . ii.

1894

—

Ceuthophilus agassizii (Scudder) Proc. Amer. Acad. Arts. Sci., XXX.,
p. 81.

Ceuthophilus zonarius Walker is a synonym of this species.

Localities. Victoria.

This large pale brown cave cricket is common in the vicinity of

Victoria, from which point it has been recorded on a number of occas-

ions. It is probable that it will be found to occur all over the southern
half of the island. It is nocturnal, but is often found during the day
time hiding under stones and pieces of board in gardens, or in garages
and cellars.

It has been found on the mainland of British Columbia at widely
scattered points north to the Chilcotin District. It has been recorded
also from Alberta and Manitoba.

In the United States Scudder records it from Oregon and from the

Islands in the Gulf of Georgia between Vancouver Island and the State
of Washington. 32

Family Gryllidae. The True Crickets.

This family is represented on Vancouver Island by two species, each
belonging to a separate subfamily. This family contains the true crickets

such as the field-crickets, tree-crickets, mole-crickets and the minute
ant-crickets.

Key to the Species of Vancouver Island Gryllidae.

A. Large black species
;
tegmina present, body elongate

;
hind femora

elongate, not exceptionally swollen. Lives under stones and in

holes in ground in thick grass
;
male chirps throughout the heat of

the day.

Field Cricket, Gryllus assimilis (Fabricius).

Subfamily Gryllinae.

AA. Minute brown species
;
wingless, body subspherical, hind femora

ovate, compressed, very greatly enlarged. Lives in ants’ nests.

Ant-cricket, Myrmecophila oregonensis Bruner.
Subfamily Myrmecophilinae.

32Ceuthophilus californicus Scudder was recorded from Vancouver Island as C.

castaneus Thomas in the Rept. Dom. Ent. (Fletcher), for 1888, collected by
the Rev. W. G. Taylor. He records it as “not uncommon” at Victoria but
does not list agassizii as occurring at all, although it is a common species
at Victoria. That his material was agassizii is further borne out by Scudder,
who records agassizii from Bruner’s collection, collected by the Rev. W. G.
Taylor (Proc. Amer. Acad. Arts. Sci., XXX., p. 82, 1894).
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Subfamily Gryllinae. Field Crickets

Only one species is known from Vancouver Island.

Gryllus assimilis (Fabricius). Common Field-cricket.

1775

—

Acheta assimilis Fabricius. Syst. Ent., p. 280. Jamaica.

1915

—

Gryllus assimilis (Fabricius). Rehn and Hebard, Proc. Acad. Nat.

Sci. Phila., p. 295.

It is now generally accepted that although some forty-five synonyms
of this species are known that they represent but “variants” of one very
variable species.

Localities. Victoria, Ladysmith, Nanaimo, Departure Bay, Duncan,
Qualicum, Dunsmuir, Fanny Bay, Campbell River, Sproat Lake, Parks-
ville, and Cameron Lake.

This black cricket is exceedingly common all along the south and
east coast of the Island from Victoria to Campbell River. It is still found
in smaller numbers around Cameron Lake and a few at Sproat Lake
but appears to be absent at Alberni.

Its habitat is mainly the dry grasslands adjoining the shore, where
it lives under stones, pieces of boards and in the mouse runs and
mouse holes among the short grass. This location seems ideal for them
and they are present in incredible numbers

;
the shrill chirping of the

males throughout the heat of the day and often far into the night must
be familiar to all who live upon, or have visited the Island. Their merry
chirping may be heard everywhere, both in the country and in the cities,

where they inhabit every vacant lot and garden. Pieces of board left

lying out on dry grasslands will attract them in hundreds and on being
turned over will disclose a solid sheet of crickets beneath it. Immediately
upon being exposed to the light these shiny black crickets of both sexes
and all ages will scramble hurriedly away and disappear in the dry sur-

rounding grass.

On the mainland of British Columbia this cricket, while it has been
recorded at a number of points throughout the province south of the

Chilcotin District, is rare compared to Vancouver Island. It occurs
mainly in very hot dry situations along railway tracks and in rock piles

and at the base of cliffs. They hibernate in the nymph stage.

This is a very widely distributed species, extending from southern
Canada to Patagonia.

Subfamily Myrmecophilinae. The Ant-crickets.

This subfamily contains the genus Myrmecophila which is composed
of a number of minute crickets which live in ants’ nests. One of these
little crickets is quite common in ants’ nests in the vicinity of Victoria
on Vancouver Island.

Myrmecophila oregonensis Bruner.

1884

—

Myrmecophila oregonensis Brunner. Can. Ent., XVI., p. 43 ( $ juv.

;

Portland, Oregon).
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1920

—

Myrmecophila oregonensis Bruner. Hebard, Trans. Amer. Ent. Soc.,

XLVL, p. 100.

Myrmecophila jormicarium Scudder is a synonym of this species.

Localities. Victoria, Wellington, Nanaimo, Departure Bay, and Fanny
Bay.

This minute cricket occurs in ants’ nests of several kinds on Van-
couver Island. It is particularly partial to the large mound-building
ant Formica ruja Linnaeus, subspecies obscuripes Forel. The nests of

these ants are particularly corrimon in open coniferous forests at Lang-
ford and Metchosin near Victoria.

Beall33 gives an interesting account of these little crickets. He found
that the ants had regular routes leading from their nests and that the
little crickets would frequent these routes. Where an ant route ran
along the top of a piece of wood the crickets would congregate beneath
and he estimated that as many as five hundred crickets could be found
congregated around a main ant runway.

On the mainland of British Columbia this ant-cricket occurs at the
Coast, but does not apparently occur east of the Coast and Cascade
Mountains in Canada. The author has collected ants for many years in

the interior of the province and kept a close watch for these crickets
but has never yet found one to the east of the Coast Range.

In the United States it is found in ants’ nests in Washington, Oregon
and California.

33Beall. Proc. B.C. Ent. Soc., for 1929, p. 44.
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Proceedings of the Lntomological Society

of British Columbia

THE 30th Annual Meeting was held on March 21st in the “Daily
Province” Board Room, Vancouver, B. C.

The President, J. W. Winson, occupied the chair and the following
members were present :—Messrs. Anderson, Beall, Buckell, Bruce, Cianci,

Cowan, Downes, Eastham, Finley, Glendenning, Glover, Heriot, Jones,
Larnder, Leech, Lyne, Menzies, Olds, Ross, Spencer, Whittaker and
Winson.

The minutes of the last meeting together with the report and
financial statement were read and adopted.

Discussion took place upon the following subjects:

—

Additions to the list of lepidoptera of British Columbia.

Exchange of publications with the Entomological Society of London.

The possibility of continuing to publish our proceedings in view
of the cancellation of the Provincial Government grant.

Five new members were elected

Messrs. Chapman, K. Graham, F. Grove, A. D. Heriot and Llewellyn
Jones.

The following papers were read:

—

Presidential Address J. W. Winson

Notes on the life history and control
of the Oyster-shell scale A. D. Heriot

Hemisarcoptes coccisugus, an enemy
of the Oyster-shell scale E. R. Buckell

Notes on woolly-aphis control A. A. Dennys

Drosophila funebris, as a host of the fungus
Stigmatomyces H. Leech

The oviposition habits of Rhynchocephalus sackeni G. J. Spencer

Notes on the termite species of British Columbia G. Beall

Chinese insects of commerce J. W. Eastham

Insects affecting holly W. Downes

Plant Quarantines, their purpose H. F. Olds

Record of insects affecting wild life E. A. Bruce and E. Hearle

Parasite introduction into British Columbia R. Glendenning
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The presidential address dealt mainly with the success that was
attending control wTork and investigation into insect biology all over
the world, and also with the prospects of the Society in view of the

financial depression.

The election of officers resulted as follows :

—

Honorary President—Francis Kermode.

President—J. W. Winson.

Vice-President (coast)—G. J. Spencer.

“ (interior)—E. R. Buckell.

Advisory Board—Messrs. Downes, Larnder, Eastham, Lyne and
Whittaker.

Honorary Secretary-treasurer—R. Glendenning, Agassiz, B. C.

Honorary Auditor—J. W. Eastham.

The meeting adjourned at 5 p.m.

Report of the Secretary Treasurer

for 1930

I beg to submit the following details of the activities of this Society

for the past year.

Finances

The Society ends the year with a credit balance of $10.90, with no
liabilities. $314 has been spent as set forth in the financial statement.

Membership

Our membership has increased from 30 to 41, and amongst the new
members are several good workers.

Proceedings

Despite the curtailed grant from the Provincial Government Num-
ber 27 of our Proceedings is before you to-day, and I think lives up to

our usual high standard of interest and value.

Library

A great many accessions of new bulletins and pamphlets have been
received during the year but our finances have not permitted the pur-

chasing of any books.
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Advisory Board

Two meetings of this executive have been held during 1930 when
routine matters were dealt with. The preparation of matter for the

Manual of B. C. Entomology is proceeding slowly, but many difficulties

are being met with.

R. GLENDENNING,

Hon. Secretary-treasurer.

Financial Statement, 1930

Receipts

Balance forward $ 39.71

Subscriptions 53.00

Sale of Proceedings 27.50

Provincial Grant 200.00

Bank interest 5.35

$325.56

Certified

Audited and found correct,

Expenditures

Rent, meeting room $ 10.00

Printing 201.03

Stamps and envelopes 13.00

Photographic supplies 11.58

Ontario Society dues 24.00

Secretary’s honorarium 50.00

Sundries 5.05

Balance in bank 10.90

$325.56

correct,

R. GLENDENNING,

Hon. Secretary-treasurer.

J. W. EASTHAM, Honorary Auditor.



6 B. C. Entomological Society

Some Notes on the Oyster Shell Scale

A. D. Heriot, Dominion Entomological Laboratory

Vernon, B. C.

During the past two years a number of observations have been
made at Vernon in the Okanagan Valley on the life history and control

of the oyster shell scale.

The following article deals mainly with the formation of the scale

with which the insect protects itself during its development and its life

as an adult.

Different Stages of the Insect

The eggs when laid are slightly larger than when measured in

the early spring being .33 mm. and .28 mm. in length respectively. They
are a pearly white and about half as wide as they are long and are

covered with a very fine waxy powder. These lie dormant from Septem-
ber until May. The parent scale is so tightly packed that the eggs are

pressed very much out of shape. Among them are found occasionally

shrivelled specimens showing a discolouration. After the mild winter
of 1920-21, Mr. Venables examined 83 scales in March, out of which
only four eggs exhibited this discolouration, and he quotes J. D. Tothill

in Vol. IX, Bulletin of Ent. Research as saying: “As a rule one rarely

finds more than 2% or 3% of such eggs.”

Subsequent observations in Vernon during the last two years lead

to the same conclusions and as one finds this small percentage of des-

sicated eggs in the autumn they would appear to be merely accidents.

In the spring of 1929 and 1930 following severe winters there were,
however, a number of eggs which while retaining more or less their

normal shape were brown in colour. The average number for all our
counts was only 8%, but in some localities especially on trees in the

town of Salmon Arm, the percentage of these damaged eggs was in

some cases 90%.

Webster has shown that the eggs will withstand a temperature
of -31 degrees F., but will succumb to -32 degrees F. Unfortunately he
does not describe the appearance of the eggs when killed by frost.

The minimum temperature for the last two winters in Vernon has
been around -24 degrees F. although it is possible that lower readings
might have been made from such localities where the severest injury

to the eggs was found.

No cause other than cold weather can be assigned for the discoloura-

tion of these eggs but the more important point is that these eggs are

killed and interfere with the hatching of the sound eggs.
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Incubation of the Egg

The eggs appear to require a period of rest. Samples brought into

the laboratory in October show no sign in December of any change.

The eggs have been described as pearly white and are just as opaque as

a pearl. By examining them in cedar oil and slightly pressing them under
the weight of a thin cover glass they are sufficiently transparent to

observe from day to day the changes taking place prior to hatching.

The embryo is more or less enveloped in the embryological folds,

but on May 4th distinct signs of the chitinous mouth parts could be
detected appearing as a faint V. On the 12th the pharyngeal pump
could be seen as a small dot at the angle of the V. On the 15th the

stylets became visible as an extension of the sides of the V but curving
in their course so as to represent two coils on either side of the head.

The chitinous ring around the base of the labium was also in evidence.

On the 16th antennae and legs were plainly to be seen and hatch-

ing commenced on the same day. Eggs from trees sprayed with oil and
lime-sulphur at winter strengths showed a similar development. These
dates do not determine the actual time required for this development
of the embryo. The method employed required the observation of a

number of eggs and are not to be construed as precise data of the

changing phases within a single egg. It is, however, possible to predict

when emergence is likely to take place and it may be possible to judge
the duration of the hatching period by such means.

Hatching and Emergence

While the development of the embryo has been proceeding, the eggs
which are packed so tightly within the scale as to be much flattened,

have been gradually resuming their normal spherical shape in which
they were first laid. Covered as they are with a powdery wax they are

able to accommodate themselves to an expansion of the egg mass which
by the swelling of the eggs must inevitably take place. This expansion
appears to lift the posterior end of the scale which is the only part not

attached to the bark by a ventral skin and thus an exit is provided for

the hatched nymphs.

This period appears to be the most critical in the life of the oyster

shell scale. A percentage of dessicated, winter killed, or otherwise
injured eggs which cannot regain their normal shape must collapse under
pressure and thus prevent the expansion necessary to lift the scale and
provide freedom of exit to the enclosed nymphs. If, on the other hand,
there are no injured eggs, but their waxy covering is destroyed so that

the eggs adhere to each other, the mass will nevertheless expand but
the pressure will be unevenly distributed and many eggs may collapse.

Moreover, a compact mass of egg's would make it very difficult for the

young nymphs to get out of the egg.

Nature, in the case of the oyster shell scale, seems to have con-
trived such a well-adjusted piece of mechanism that a very slight inter-

ference may put the delicate machinery out of gear.

Providing all goes well during the hatch, the egg at the extreme
caudal end, which were laid a month earlier than those of the anterior
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end, will be the first to hatch. As these first nymphs leave the parent
scale space is provided for eggs to separate from the mass and so on
until all the nymphs have had room to struggle out of their envelope
and pass through the exit in orderly succession. It is quite another
matter if cold or wet weather intervenes which may disincline the first

hatched nymphs to venture forth. These may in this case die or linger at

the exit or completely block the doorway by settling down and starting

their preliminary scales, but whatever they may happen to do under
varying circumstances, their presence within the scale is apt to cause
a congestion that is of fatal consequence to the rest of the family.

Much of the above can be confirmed observationally. That the

caudal end of the scale is firmly attached to the bark until the spring is

verified by the fact that in so many cases in the autumn one finds that

the mite Hemisarcoptes cocciswgus has to force an entry through the
thin exuviae or cast skins at the anterior end of the scale.

That pressure is exerted by the expanding egg mass in the spring
is demonstrated by the manner in which the eggs scatter when the scale

is detached from the bark, which does not happen in the autumn.

The large number of dead nymphs and partially hatched eggs that

are found beneath the scales when the weather has been unfavourable
at the time of emergence makes the description given of what takes
place under certain conditions more than a matter of mere conjecture.

However careless Nature may appear to have been in providing for

every contingency a further scrutiny of the insect during the making
of the scale will at least show how painstakingly Nature endeavors dur-
during the insect’s life to provide against the weather, especially wet
weather.

The First Instar

The nymphs extricate themselves from their surrounding envelope
in much the same way as during a moult. The anterior end of the egg
breaks, setting free the head and the thin membrane gradually splits

until the legs are freed and the insect is able to quickly disengage itself

from its covering.

The newly emerged nymphs are creamy white in colour. They are

smaller but similar in appearance to the tiny lenticels on the smooth
young bark which to the unaided eye may easily be mistaken for settled

nymphs. There are two small lemon coloured areas, one being at the

caudal end and the other at the anterior. In the neighbourhood of these

yellow areas are scale producing organs.

The antennae protrude slightly ventrad being composed of six

segments, the distal segment is as long as the first five and is armed with
six stout spines. The length of the antennae is not more than equal to

the breadth of the head.

The legs are stout, the tarsus ending in a single claw around which
are four projecting capitate hairs (digitules).

The simple eyes have only one lens behind which is a bright red

pigment. It is only during the short active period before settling that the
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legs, antennae and simple eyes are of any service, these all being cast

away in the first moult.

The labium appears as a small chitinous ring when viewed from
above. Laterally this is seen to be a small half sphere like a pimple pro-

jecting the length of its width and down the centre of this is a vice-like

process whereby the stylets are gripped.

The long stylets, mandibular and maxillary, which were coiled in the

head of the embryo immediately before the hatching of the egg have
coalesced and moved down and when viewed in the nymph they extend
from the mouth to the pygidium where they curve back to the centre of

the body. Here they form a small loop and then double back to the

pygidium and return to the mouth, terminating in the short labium. The
length of the stylets is considerably greater than the length of the insect

and the uses of this excessive length will be more evident at a later

stage.

The pygidium at this stage is segmented to become hereafter fused
in the adult. The median lobes are very wide apart between which pro-

trude a pair of very long setae, more than half the length of the body.
These trail behind the nymph as it moves and probably assist the crea-

ture in adhering to the smooth bark. Incidentally the predaceous mite
Hemisarcoptes coccisugus Lignieres is also equipped with similar

appendages. Laterad to the median lobes are a paid of rudimentary
secondary lobes and between the lobes and projecting from the margin
of the lower abdomen are 8 to 10 blunt gland spines resembling nipples

rather than setae. These are the spinnerets, which with two large wax
pores of the head in the centre of the lemon coloured areas at the

anterior end, manufacture the preliminary waxy covering.

The Active Stage After Emergence

On leaving the parent scale the activity of the crawling nymphs
appears to be largely dependent on temperature.

Experiments with a twig' of heavily infested dogwood have shown
that at 64 degrees F. in the laboratory the emerged nymphs were re-

duced to a comatose condition. Taken into the sunshine at a temperature
of 85 degrees F. the same twig became a seething mass of movement.
Repeated trials proved beyond doubt the effect of light and temperature.

Quayle has shown that the distance travelled by Lepidosaphes
beckii Newn. at a temperature of 89 degrees F. was three times the
distance attained at a temperature of 68 degrees F. He has further
demonstrated that the insects are attracted towards the light. The
Question of how long and how far the insects crawl before settling must
therefore vary according to light and temperature.

Grace Griswold in three experiments with the lilac form showed
that it only required an hour or so for this form to settle and that the
scales are completed within from thirty to forty-eight hours.

Similar experiments in Vernon were inconclusive owing to weather
conditions but were sufficient to indicate that the crawling period of the
apple form is at any rate of brief duration. From the control point of
view this stage would seldom if ever permit of 100% control. Lender
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optimum conditions hatching and emergence must be a matter of days
and under unfavourable conditions may be extended for five weeks. In
1930 the eggs started to hatch May 16th, and an examination on June
23rd revealed the presence of newly emerged nymphs and a few un-
hatched sound eggs.

The distance that the nymphs crawl does not have to be very great
to be harmful in the case of the apple with its short fruit spurs, and it

is possible that the effect of a dormant spray may be such as to drive

the nymphs on to the unsprayed new growth.

Formation of the First Preliminary Scale

Shortly after settling a number of fine filaments of a bluish white
colour are seen to emanate from the spinnerets or gland spines around
the margin of the lower abdomen. At the same time two coarser strands
of a metallic lustre proceed from the two large wax pores of the head.

These coarse strands directed backwards from the head coil on the body
much like the spring of a watch and in doing so catch the finer strands
of the pygidial gland spines. This warp and woof gradually produce a

clumsy coat which hides all but a small portion of the head.

Under this preliminary and elastic covering the insect is able to

develop and grow, but this coat is soon lost and does not form any
part of the completed scale.

The First Moult

At the first moult the insect remains in situ and does not cast its

skin away, but makes use of it as a protective casing. The dorsal skin

has gradually hardened and thickened into a shell and at the moult
loosens and becomes free. The ventral skin has meanwhile remained
thin and .flexible and breaks at a point just caudad of the antennae.

This thin venter is pushed down enabling the second instar to come in

contact with the bark while closely confined beneath the hard dorsal

skin (the exuvia). In this moult the antennae, the legs, the eyes and the

long setal trailers are dispensed with. The redundant antennae adhere
to the anterior end of the exuvia and the discarded legs are visible in

the crumpled ventral skin at the posterior end.

A set of stylets have been formed and are coiled within the head
previous to the moult in the same position as they appeared in the head
of the embryo within the egg previous to hatching. The old stylets are

not withdrawn but remain embedded in the tissue of the bark.

The Second Instar

The second instar ensconced beneath the first exuvia is minus
antennae and legs and without organs of sight. It is pear-shaped the

posterior end being somewhat broader than the anterior. The colour

is creamy white as in the first instar but there is only one lemon
coloured area and this is at the caudal end. Now that protection is

afforded by the first exuvia the anterior wax pores have served their

purpose and cease to exist. Instead of advancing from a simple larva

to a more organized form of existence, the scale at first sight seems to

have a retrograde metamorphosis from a nymph with the sense organs
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and appendages of an adult insect to a distinctly larval type of form. A
closer acquaintance with the second instar will enable one to appreciate

the fact that a very great advance is really in progress, namely, an ad-

vance from an unspecialized nymph to a highly specialized adult, in

which the centre of interest lies in the pygidium.

This has undergone considerable change. The large median lobes

are much closer together and the secondary lobes more distinct. The
stubby spinnerets have become more spine-like. Four large piston-

shaped glands are developed on either margin of the pygidium and two
others appear in a rudimentary condition. None of these appear to have
any role in the formation of the second temporary scale which again
emanates from the gland spines.

This time the first exuvia and its clumsy covering form a matrix
for the succeeding coat. Instead of the waxy filaments extending into

space and being haphazardly caught by the coarse strands from the

head they strike the low ceiling of the first exuvia and a sweeping
movement to and fro of the insect’s lower body weaves these threads
compactly. This movement of the insect makes its second coat, which
by the way is very much better than its first attempt—considerably

wider than the insect beneath and it is only during the second stage that

the appellation oyster shell scale is really suitable.

Two or three weeks elapse before the second moult which is a

repetition of what took place in the first. The dorsal skin hardens and
becomes free while the ventral skin breaks at the anterior end and is

pushed down to allow the adult to have free access to the bark.

The Third Iestar or Adult

The adult is very similar in appearance to the second instar. The
new stylets are considerably longer and for a short time after moulting
are extended in several graceful loops within the body.

The drawings by Grace Griswold of the lilac form give a different

contour of these loops to what is observed in Vernon on the apple form.
A very eccentric arrangement of the stylets has been observed in the

two specimens of Aspidiotus pimfoliae which were caught at this parti-

cular stage. It would appear that a particular pattern of these loops is

constant to the different species and probably to variations of the same
species.

The pygidium shows several alterations. The median lobes are very
close together and are notched on their margins. The second lobes are
cleft to form two distinct lobes but the purpose of these lobes is obscure.

The gland spines are now in pairs instead of single, one pair pro-
jecting between the median lobes and four pairs projecting on either

side from the margin of the pygidium making nine pairs in all. Above
the pygidium several gland spines are prominent on the sides of the
abdominal segments and a number of stubby spinnerets similar to those
of the first instar are scattered over the ventral surface of the sides of

these segments. The large piston-shaped glands which were evident but
were not at work in the formation of the second covering are now
twelve in number and in good working order.
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All these scale producing organs are thus situated more or less on
the outer margin of the body.

The anus is situated on the dorsal surface some distance from the
extreme posterior end and it appears that the waste matter from the
body is incorporated in the final scale.

In addition a number of small pores are scattered on the dorsal
surface of the pygidium which do not seem to produce scale material
but may excrete a substance that gives the scale its inner polished
surface.

On the ventral surface there are five groups of circumgenital pores.

There being two posterior and two anterior lateral groups and one
median group arranged in the shape of a horse shoe around the vulva.

Each group consists of about 12—15 pores and each pore has a central

flower like structure consisting of 5 and sometimes 6 roundish cells

surrounding a central cell. This cell arrangement is exactly similar to

the, head wax pores of the woolly aphis Eriosoma lanlgera Haus. From
the circumgenital pores is derived the waxy powder with which the eggs
are covered. Similar pores are found around the two pairs of spiracles

where this waxy secretion is also encountered.

Formation of the Scale

X

The thick dorsal scale is made up of thread like filaments emanating
from the gland spines as on previous occasions, but in addition a thick

ribbon-like material is exuded from the large piston shaped pores. The
waste matter from the anus provides further material and the small dor-

sal pores may emit a substance which counteracts the adhesiveness of

this mixture. The movement of the insect’s body from side to side so

enlarges the scale that it allows for the growth of the insect and also

enables it to move down the lengthening scale. Simultaneously the spin-

nerets on the ventral margin of the abdomen are engaged in producing
the fine material of which the thin ventral scale is composed, but these

spinnerets being situated towards the middle of the body, the ventral

scale does not extend to the full length of the dorsal scale thus when the

scale is raised an opening is provided for the hatching nymphs to crawl
through.

The formation of the scale can only be deduced by observing in-

sects denuded of their covering. Most of these die very soon but some
will continue to produce scale material for several hours. Under these

very adverse circumstances the rate at which these threads are pro-

duced is about 1 mm. in 10 hours. Allowing 30 days for the completion
of the scale and the number of organs employed there must be consider-

ably over 30 yards of this material in the completed scale under normal
conditions if production is constantly maintained.

The completed scale measures from 3—4 mm. in length being over
4 times the length of the insect beneath. It is during the construction

of the scale that the uses of the extraordinary length of the stylets

becomes apparent. These have been seen to be lying in several graceful

loops within the body immediately after the last moult. Only a part of
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this great length is inserted into the bark for in order to reach the

cambium it is only requisite that one-third of the length of the stylets

should be thus employed. But the insect must move down the lengthen-
ing scale and as this takes place the reserve length within the body is

utilized. This is pulled out of the body so that on completion of the

scale the insect is at the posterior end with its stylets stretching tautly

to the tiny orifice in the venter where they were originally inserted. If

during the construction of the scale the insect is detached by a sharp
razor blade which serves the stylets, a considerable length of styles will

be seen to be conserved within the body.

Filling the Scale

On completing the scale the insect has become cylindrical in shape
and its body is replete with eggs in all stages of development. It pro-

ceeds to deposit these as they mature and as it does so works its way
back to the anterior end. This takes a matter of a month or so, the body
contracting as the eggs are disposed of and the life history comes to an
end in September when the scale is so packed with eggs that there is

no room for any more and the shrunken adult is squeezed into the ex-

treme anterior end where it first moulted. The number of eggs show
a range from 21—77.

Grace Griswold’s counts range from 20—108 for Ithaca, New York.
The number of eggs varies with the size of the scale and in some years
the scales are larger on the average than in other years. Large scales

with few eggs are not met with and the insect appears always to have
the ability to pack to the utmost the scale which it provides.

Both the apple and lilac forms of Lepidosaphes ulmi appear to

be completely parthenogenetic on their common host plants. Grace Gris-

wold says “During the past two years I have examined thousands of

scales from many host plants but have never seen a male.” Imms (1925)
says “In Lepidosaphes ulmi (L.) males are unknown on its commonest
host plant (apple) and have only been observed on one or two less fre-

quently infested plants.”

There is no record of a male being observed in B. C.
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Hemisarcoptes coccisugus Lignieres

An Enemy of the Oyster Shell Scale

E. R. Buckell, Dominion Entomological Laboratory

Vernon, B. C.

Hemisarcoptes coccisugus belongs to the family Canestriniidae or

Insect Mites. This is a small family of predaceous mites which feed

principally upon insects and their eggs. Many of these mites live on
beetles, but this particular species feeds on the eggs and young of scale

insects, especially the common oyster shell scale. In California it feeds

also upon the San Jose Scale and probably other scales are attacked.

Mites are of great interest not only because of their minuteness

;

their varied forms and adaptations for living under widely different

conditions, but also because of their complex inter-relationships and
their influence on the welfare of man by direct attacks and by infesting

domesticated animals and plants.

There are a very large number of mites and the majority of them
must be classed as injurious to man’s welfare.

Among these may be mentioned the Red Spiders, which attack

practically all kinds of citrus trees, almond, apple, pear, plum, prune,

other fruit trees, as well as ornamental and native shrubs and plants

;

the chicken mite, a serious pest of poultry; the bulb mite, injurious to

many plants and particularly to bulbs such as freesia, hyacinth and
narcissus

;
the scab mites, which cause mange of animals, and the pear

leaf blister mite, which attacks the leaves of apples and pears.

The beneficial mites are far less numerous, but mention may be
made of the locust mite, which feeds upon the eggs of grasshoppers
and which may be seen attached to the wings of adult grasshoppers.
There are also a few other predaceous mites which feed on the eggs
and young of some of our injurious insects.

Hemisarcoptes coccisugus occurs in Europe, Canada, and the

Eastern States.

It did not occur in British Columbia until its introduction from
Eastern Canada to the Vernon district in 1917 by Treherne. It was liber-

ated on apple trees and wild bushes and soon became established.

It spreads very slowly but has now become common in parts of the

Vernon district. It is principally of value in controlling the oyster shell

scale upon the wild bushes such as swamp dogwood and thorn. It has

reduced the infestation of scale on these bushes in the Vernon district

verv materiallv.
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It is also of value on apple trees, but unfortunately is killed by the
sprays applied in oyster shell scale control.

This mite is being introduced into other fruit growing districts

of the province by the Dominion Entomological Laboratory at Vernon,
and has already become established in the Salmon Arm area. Liberations

are made mainly amongst the scales on swamp dogwood and thorn
along creeks and in waste land, where the reduction of the scale will

undoubtedly help to keep the orchards from being re-infested.

This is a small, active, pearly-white mite, a little larger than an
oyster-shell scale egg. Where it has become well established several

mites may be found beneath one scale, where they destroy the eggs or

newly hatched young.

Very little is known about the life history of this mite, but we
have found that it lays from 15—20 eggs.

It is probable that this mite spreads very slowly and cannot be
relied upon to aid very much in orchards where regular scale control

is practiced. Its place is along creeks and patches of bush adjacent to

orchards where it can help to reduce the oyster shell scale on wild

bushes upon which scale control is not practiced.
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Aphelinus mali Hald

A Parasite of the Woolly Aphis

E. P. Venables, Entomological Laboratory,

Vernon, B. C.

The control of injurious insects by parasites is a subject which is

receiving a great deal of attention at the present time in all parts of

the world.

This special phase of insect control is now, as a rule, in the hands of

specialists who devote themselves to the study of the subject in all its

aspects. In various parts of the world parasite laboratories have been
established, which serve as centres of distribution of the desired species

over wide areas. In Canada, the Dominion Entomological Branch has a

parasite laboratory at Belleville, Ontario, where a staff is maintained for

supplying parasites for all parts of the Dominion.

The promiscuous introduction of parasites into various districts is

received with little favour. The danger of introducing, with desired

species, secondary, or hyper-parasites, is one of the reasons for exercis-

ing particular care in this work. Such an introduction would possibly

result in the destruction of the parasite itself.

The best method of shipping the insects, whether in the adult, larval

or egg stage, much be studied carefully, and be the subject of experi-

ment before any extensive shipments are made.

In our work dealing with the control of the woolly apple aphis,

Eriosoma lanigera Haus. in the interior of British Columbia the natural

enemies of the insect have been studied. Among the large number of

predators attacking the insect Syrphid flies are probably the most im-
portant

;
their influence reaching its maximum of efficiency late in the

season.

In certain sections of the United States, and in Eastern Canada,
the aerial form of woolly aphis is attacked by a minute Chalcid fly

known as Aphelinus mali Hald. This insect confines itself to destroying
those aphids on the upper portions of the trees and has little influence

upon the forms attacking the roots. The absence of the root form of the

woolly aphis in the Okanagan Valley, together with the absence of the

parasite Aphelinus mali Hald, was a matter of interest. The serious in-

festations by the aerial form of the woolly aphis in the district coupled
with the connection of the insect and the Perennial canker disease of

apple trees, suggested the advisability of introducing the insect.

The successful introduction of Aphelinus mali into many parts of

the world has been carried out with excellent results. The parasite has
become established in England, France, Japan, New Zealand, Australia,

and Uruguay, to mention only a few of those countries, into which the

insect has been artificially introduced.
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Regarding both New Zealand and Australia it is from these coun-
tries that the most optimistic accounts have appeared dealing with the

control of the woolly aphis by the Aphelinus. In New Zealand the para-

site was widely spread during 1922 and 1923, becoming well established

at all points of liberation. Its effect upon the woolly aphis was such that

those in touch with the fact surrounding the infestations were of the

opinion that the parasite would, under normal conditions, so reduce the

number of the aphis that the necessity of spraying would be tremen-
dously reduced.

In New South Wales the Aphelinus has done excellent work. Dr.

Tillyard who was responsible for the introduction of Aphelinus mali

Hald. into Australia shows that the results have been quite spectacular.

It is of interest to note that Aphelinus mali Hald. existed in New
South Wales prior to its introduction from New Zealand, and was bred
from the Chrysanthemum aphis, as recorded by Mr. W. B. Gurney in

the Agricultural Gazette of New South Wales, 1926. The stock brought
from New Zealand, however, attacked the woolly aphis and is thoroughly
established.

In France the parasite is established but the natural predators of the

woolly aphis so reduced the insects that the stock of Aphelinus became
somewhat depleted each season, although being well establishd.

Regarding the work done with Aphelinus in the Okanagan, the
parasite was imported in 1929 from Ontario. Mr. A. B. Baird, in charge
of the Dominion Parasite Laboratory at Belleville, undertook the rear-

ing of the parasites, which were shipped to Vernon as they became
available.

The first shipment was sent off on August 28th and arrived in

Vernon on September 3rd. Nine shipments were received, and a total

of 508 living parasites were liberated during September. These insects

were all sent in the adult stage.

Various methods were tested in making these shipments. A consider-
able number were sent in small vials, enclosed in thermos flasks. In

some cases the vials were enclosed in flasks enclosing water, the vials

being corked and the corks waxed. Others were enclosed in small ice

boxes with the vials in racks.

A few shipments were sent by air mail.

The most successful method, and the one resulting in the lowest
mortality, consisted of vials wrapped in cotton and packed in wooden
boxes with no other protection. The parasites sent by this latter method
arrived in excellent condition.

In most cases each vial was provided with half a raisin which was
pinned to the cork. This supplied moisture and food for the parasites,

which were observed to feed upon the cut surface of the fruit.

The parasites, as received, were liberated on woolly aphis infested
trees in the Vernon district. Practically all the insects were placed on a

single tree at Coldstream, which carried a very heavy infestation. In
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liberating the Aphelinus the corks were removed from the vials and
the latter were stood up in a box in the tree and the parasites allowed
to make their way out. Several cases of oviposition were noted as soon
as the parasites reached a colony of aphids.

At the present time, we are unable to say what the results of the

importation of Aphelinus mali may be in the future.

Under Okanagan conditions the woolly aphis passes the winter at

the base of trees, on the water sprouts, at ground level, and also upon
the trunks and main limbs in knot holes, and various protected situa-

tions caused by mechanical injuries to the bark; pruning wounds and sun
scald cankers are favorite sites in which the insects may winter success-

fully.

The mortality among the aphids is heavy during cold weather, and
only a small percentage of the autumn infestation survives.

The destruction wrought by the winter, combined with the attack
of Syrphid larvae in spring may, at times reduce the numbers of aphids
to such an extent as to reduce the chances of the Aphelinus from finding

a sufficiency of woolly aphids in which to lay their eggs.

In France the numbers of Aphelinus are at times seriously depleted

by the attacks of aphid predators and other causes.

At Vernon we are cageing in the tree in which the Aphelinus were
liberated; this tree will be artificially infested with aphids this spring

in order to secure a plentiful supply of material for the parasite to work
upon.

This tree will be used as a centre of distribution for the parasite

during the next few seasons.
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Drosophila funebris

as a Host of the

Fungus Stigmatomyces

Hugh Leech

University of British Columbia

On February 10th, 1931, a Drosophilid fly appeared on my bedroom
window. Now Drosophilids are apt .to turn up on any window at any
time of the year and somehow always find their way into my cyanide jar.

But this one was not behaving quite normally; it had either been out
the night before and had fallen into a dust heap, or it was decidedly

ill. Therefore I made certain that it entered my poison bottle

immediately.

Upon examination later, the fly was found to be quite heavily

infested with what seemed like minute, swollen, yellowish bristles pro-

jecting at odd angles from its body—not at all normal bristles of Diptera
and certainly not the armature of the normally smooth-looking Droso-
phila. Professor Spencer of the Department of Zoology at the University,

to whom I submitted the fly, suggested that the “bristles” were probably
the fruiting bodies of a species of Laboulbeniaceae and this was verified

by Professor F. Dickson of the Department of Botany.

Any form of life that might turn out to be parasitic on insects is

worth investigating so I looked up references on this growth and found
that the fungi of the Lahoulheniaceae are rather closely related to the

mildews, and though in all cases, are so small as to necessitate the aid

of a microscope in studying them, yet are exceedingly interesting be-

cause of their peculiar habits. Approximately 152 species have been de-

scribed up to the present, belonging to 28 genera and their distributional

records show a few only in Europe, a few in the tropics of Asia, Africa
and America, but a comparatively large number of species in North
America. The known species live on insects, particularly those that are

found in damp places or are entirely acquatic such as certain Diptera,

Neuroptera and Coleoptera. They seem to favour beetles especially as

hosts possibly because of the fact that ntany beetles hibernate as adults
and so are admirably adapted to carrying the fungi through the winter.

Armed with this information, a search was made of the house in

which the diseased fly had appeared and several more infested specimens
were found on the windows in the basement. A further search showed
that this species of fly_was breeding in a mixture of rotten potato and
carrot which was lying in a corner. Curiously enough, another species
of Drosophilid fly was much more numerous in the basement and proved
to be breeding in the same material but specimens found were entirely

free of the fungus.

One of my references, Harshberger, states (a) that these fungi do
not annoy or in any way hurt their hosts and (b) that they are often
exceedingly specific in their attachment, being in some cases attached
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seems to extend this information for in connection with the first point

(a) in all cases the flies were very obviosuly bothered by the fungus
and kept incessantly rubbing as much of their bodies as they coidd
reach with their legs. Moreover, in the cases of the more heavily in-

fested flies, there appeared to be a very definite weakening of the hosts

which were sluggish, and when kept in confinement with uninfested flies

caught in the same basement, died very much more quickly than the

latter. This might, however, be attributed to the fact that the infested

flies were probably considerably older than the others. In connection
with the second point (b) namely specificity of attachment on the host,

in all cases examined the fungus seemed capable of growing on any
parts of the flies’ bodies except on the wings and perhaps on the eyes.

Professor Dickson was kind enough to trace out the material se-

cured and tells me that the parasite belongs to the genus Stigmatomyces
of which one species Baeri attacks houseflies in Europe (Germany) and
in North America. Another species of the same genus has been reported

as occurring on flies of the genus Drosophila and on the same species

as those in my collections which I traced out to funebris in Sturtevant’s

(1921) key.

To work out the history of this fungus and its method of attaching

itself to the flies, I am maintaining colonies of funebris (which is re-

ported chiefly as breeding in vinegar vats but also in decaying anima 1

matter especially in material which has been preserved in formalin and
has dried out) and Professor Dickson in investigating the sporulation

and growth of the fungus. Until further work has been done, we cannot
definitely state the name of this species of Stigmatomyces which differs

from most of the members of the Order Laboulbeniaceae in being an
aerial form and in being so large as to be readily perceptible to the naked
eye.
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The Oviposition Habits of

Rhyncocephalus sackeni Will.

(Diptera Nemestrinidae)

G. J.
Spencer

University of British Columbia

At Riske Creek, in the Chilcotin, is a spot that can be duplicated

almost anywhere over many miles of the elevated, rolling tablelands

that constitute the Range country of the Cariboo. The spot in question
is the bottom of a long, very shallow valley, through whose lowest point

extends a long, narrow strip of alkaline, sedge-covered soil, flooded in

spots each spring, by the overflow from a swamp-meadow a short dis-

tance up the valley.

Straight down the centre of this valley runs a line of weather-beaten
telephone poles approximately seventy yards apart, passing through an
egg-bed of the grasshopper Camnula pellucida Scud, on which I was mak-
ing observations in the summer of 1929.

On the 16th of June, 1929, a fine clear day, my afternoon work took
me past one of these poles and on happening to glance up, I noticed a

light-coloured fly of a species new to me, which somewhat resembled a

Bombyliid or Bee Fly, sitting low down on the wood. Out came a cyan-
ide bottle, the fly was stalked and the bottle clapped over it. To my
astonishment the fly took no notice of my movements or of the bottle

—

in fact, it remained perfectly still, and then I saw that it was laying eggs
and continued to lay eggs until it was overcome by the cyanide and
dropped into the bottle.

A survey of the pole revealed more flies, all laying eggs, and so

unusual was their concentration while doing this that it seemed worth-
while to make a few notes on the matter. In brief :

—

Flies were laying eggs on 3 poles only, of the total line down the

half-mile-long valley.

As many as thirty flies were assembled on a pole at once.

The lowest fly was 8" or 9" from the ground and the highest was
estimated to be 15 feet up.

Flies were on the poles for the sole purpose of laying eggs, not for

sunning themselves or resting.

All the flies examined had abdomens enormously distended with
eggs which they were inserting into cracks in the wood.

The flies resembled light-coloured Bee flies with banded abdomens
and the positions adopted were very much those of the cattle

Warble fly Hypoderma lineatum de Villers sitting on the ground
and ovipositing on the flank of a cow lying on the ground.
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These flies have long, shiny, pointed ovipositors much like those of

the warble flies, although unlike the latter, composed of two
closely-apposed portions, and with them greatly extended, they
reached right down into cracks in the dry wood to lay their

eggs.

Egg-laying could be noted by the contraction movements of the

abdomen and the pushing movement of the ovipositor.

In the case of one fly observed, the shortest time taken to lay an
egg was 8 seconds, the longest 14 seconds, the average time
being 12 seconds, over a period of several minutes.

Individuals were not timed for the whole length of their stay on the

egg-laying task, but the positions of several were noted and
the pole was revisited during the afternoon at intervals of

grasshopper work. Several remained over half an hour
;
one, for

nearly an hour, in one position.

It seemed a good idea to photograph them as nearly natural size as

possible. I had only my Goertz Tenax plate camera in the field, and no
tripod, and since the use of the double-extension bellows necessary for

a natural-size photograph requires great steadiness, some means had
to be adopted to ensure this. So with the axe from my equipment in the

Ford car, I cut a stake from some dry trees lying on the valley floor

some distance away, pointed it to a sharp, flat wedge and proceeded to

pound the point into a crack where a fly was laying eggs, about 3 inches

below the insect, using the back of the axe for a hammer. The whole
pole fairly shook with the blows—but the fly kept on laying eggs. I

repeated this job three times on the same pole and got the three photo-

graphs shown herewith, taken about 8 inches away from the four flies

shown, with the fully extended camera lying balanced on the tent pegs
I had driven into the telephone pole. In the area shown in photograph
1 with two flies, were 8 insects within a space of a foot.

I do not know for how many days the flies had been laying eggs on
these poles before I found them. I visited them the next day 17th June
and made some further observations and at the same hour each day, for

the next few days. One of the days was cold and no flies appeared. On
the fifth day only two or three were out; on succeeding days no more
were found on any of the three poles.

On several days I was able to note the arrival and departure of

these flies. The flight is exceedingly rapid; an approaching fly cannot
be noted until about a yard from the post, when it circles about once
or twice and settles, or settles directly, and immediately proceeds to

search for a crack in the wood, either by walking along with ovipositor
trailing, or by alternate short walks and buzzings on the surface for a

few inches. As soon as a crack is found the fly inserts her ovipositor
and seems to test the wood in some wav. She may either start laying
eggs at once or may test several inches of crack before ovipositing, and
when started on the job, she keeps on depositing exceedingly minute,
thin-oval, pale yellow eggs, filling up the crack to about one-tenth of

the surface, when she moves on a step and proceeds to fill up a new
spot. The eggs are lightly glued to one another so that wind does not
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blow them out of the cracks
;
there is no covering, so that an egg-mass

can be readily seen with the naked eye. Enormous numbers may be de-

posited in one crack.

I captured a fly alive and dropped her without food or water into

a one-inch diameter shell vial, with a deep narrow cut in the cork to

simulate a crack in the telephone pole. As soon as the fly found she

could not escape, she located the cut in the cork and proceeded to lay

eggs within a few minutes of being captured. She filled up all the lower
part of the crack the first day, became a bit feeble the next day although
still trying to lay, and was dead on the second morning after capture. I

was not able to observe the vial every day following but on happening
to pick it up about three weeks afterwards, I found that the inside of the

vial was covered with tiny yellow larvae about one-half millimetre in

length, all dead, most of them on the cork but some sticking out from
the glass at right angles as if standing on their heads or tails.

While engaged in egg-laying, flies may be picked off by hand. If

rubbed off a post, all drop straight down, the more heavily gravid ones
falling to the ground where they buzz a second and then fly off at

great speed, the lighter ones falling a few feet and then taking wing
before reaching the ground. If poked gently a few times while egg-lay-
ing, they may either take wing immediately7 or may crawl buzzingly
around the pole before flying off. They go so fast that it is impossible
to follow their course. They were never met with anywhere else but on
these three telephone poles although a sharp look-out was kept for

them wherever I went on the range.

The year following, 1930, I visited the area on June 29th and found
about forty flies in all on the same three poles, and nowhere else. On
the third day afterwards there was only one and no more appeared on
succeeding days.

Specimens of the flies were sent to the National Museum at Ottawa
and from there to Mr. H: Curran of the Natural History Museum in

New York. Mr. Walley of the National Museum very kindly sent me the
identifications from Mr. Curran : the fly is Rhyncocephalus sackeni
Williston of the family Nemestrinidae or Net-winged flies, of which
only six species have been taken in North America and only eight in

Europe. According to Imms, “they are inhabitants of hot, arid regions
where there is a minmum of rainfall. They mainly frequent flowers,

hovering over them while imbibing nectar.” Of the species in question,
Williston, in his Manual of North American Diptera, says “But little

is known of the larvae. The females of Hirmoneura have been observed
laying their eggs deeply within the burrows of Anthaxia, a wood-boring
insect, in the pine rails of fences. The eggs were found in clusters and
the young larvae hatched from them differed very singularly from those
of a more mature growth ... on the thirteenth segment there were two
pairs of similar setae, the hooks of which, however, pointed forwards,
thus enabling the larva to attach itself firmly and to raise itself erect.

These young larvae emerged in great numbers from the burrows from
which they were hatched and, placing themselves erect, were blown
away by the wind. Here for a time they have not been followed, but it

is probable that they attach themselves by the aid of the ventral hooks
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to the bodies of large-sized beetles, by which they are carried into the
ground when the females enter to deposit their eggs . . . Females of

R. sackeni have been observed by Bruner apparently depositing eggs
in the stems of Eriogonum alatum.” The egg-laying habits I have just

recorded for R. sackeni seem identical with those recorded by Willis-

ton for the genus Hirmoneura, as do those of the recently hatched
larvae. Moreover, the flies I took do not possess the long mouth-parts
and the type of wing-venation stated in Williston’s key as belonging
to flies of the genus Rhyncocephalus. I can offer no suggestions as to

the habits of the larvae of the flies I found ovipositing : there were no
borers in the telephone poles and no timber nearby beyond the rails of a

fence encircling a swamp-meadow some distance away. The poles

opposite the fence rails had no flies ovipositing in them. The only in-

sects occurring in great numbers all around were grasshoppers and
although a large number of these was opened for parasites, the only
maggots found were those of Tachinid and Sarcophagid flies.

Females of RHYNCOCEPHALUS SACKENI Will, ovipositing

in telephone poles. Natural size.



Proceedings, 1931 25

Holly Insects

W. Downes

Entomological Laboratory, Victoria, B.C.

The Holly Leaf Miner (Phytomyza ilicis Curtis)

The climate of the coastal region of southern British Columbia has
proved to be very favourable to the growth of holly, both for orna-
mental and commercial purposes. Very fine trees are to be seen in the

city of Victoria and there are also some commercial plantings of con-

siderable size. Unfortunately, when young hollies were first imported,
the leaf miner was imported with them and at the present time it is an
unusual thing to find a holly bush in any part of southern Vancouver
Island or the lower mainland which is not infested with this pest.

The disfigurement of the leaves, while objectionable enough in

oramental plantings, is a still more serious matter in hollies that are

grown for commercial purposes, the proportion of affected leaves often

being as high as seventy-five or eighty per cent. Study of the life history

of the miner has been carried out at Victoria, B. C. and from time to

time various methods of control have been tried, generally with little

success, but during the last two seasons very promising results were
obtained by means of nicotine-lime dust against the adults and it

appears as if we were getting near a solution of the problem.

The Holly leaf miner belongs to the family Phytomyzidae the

members of which are all leaf miners. The adults begin to appear about
May 5th with the maximum emergence about the 12th and the emer-
gence continues in small numbers until the end of the month. Within
a few days the flies mate and at once being to deposit eggs. The eggs are
deposited in the midribs of the young leaves, a puncture being made in

the midrib on the underside of the leaf. This occurs when the leaves are
very small and scarcely out of the bud stage. At that time the tissue of

the midrib is extremely soft and easily penetrated by the fly’s ovipositor.

The puncture is made generally slightly to one side of the midrib and then
the egg is thrust into a position longitudinal with the axis and at right

angles to the puncture. The egg is pure white, tapering slightly at the
ends, somewhat larger at one end than the other and measures .383 mm.
in length by .160 mm. in width. Leaves examined were found to contain
from one to five eggs. It is seldom, however, that more than three larvae
are found in a leaf and the usual number is only one or two.

The first sign of a mine is seen in August and appears as a small
red spot in the body of the leaf. Or it may appear as a narrow red linear

mine extending from the midrib. The first mines were noticed on August
8 and at that time it was reckoned that the mine was about ten days
old, or rather, that it had taken the larva ten days to advance that

distance from the midrib. It was found that the rate of advance was
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about a millimeter a day but the progress of the larva was by no means
uniform and might cease for a time and then continue. Most of the mines
extended from the midrib directly across the leaf in the direction of the
edge. There is a discoloured dark area about 2 mm. wide on each of the
mine and when the larva is alive the terminal portion of the mine is

white or lightish in colour. Should the larva die this becomes entirely

obscured by red. The larva wThen full grown is cylindrical, short, whitish
grub about 4 mm. long with black mouth hooks, the anal segments
tapering slightly. It makes but little movement when disturbed other
than retracing the mouth hooks and first two segments of the body. The
course of the mine is by no means uniform. Some take a direct course
to the outer edge of the leaf, others may be serpentine, a few take a

nearly circular course, while in the case of those that merely make a

red blotch the larva seems to remain in one spot, merely making a small
discoloured area whch gradually widens. Until after Christmas time the

mines are not at all noticeable and are seldom more than one fourth of

an inch across at the end of the year. But in January the larva continues
to feed during mild weather and in February the mine assumes the

appearance of a blotch often with linear ramifications.

Pupation commences in February and in most years is complete
by the end of March. Previous to pupation the larva makes a small

opening in the cuticle of the leaf. The puparium will always be found
close to the opening, sometimes slightly projecting from the hole.

Emergence is usually from the upper surface but some of the mines turn

downwards during the latter stages and emergence is from the under
side of the leaf. The proportion that did so was found to be about 30

per cent.

The puparium measures 2.61 mm. long by 1.18 mm. in width taper-

ing uniformly to a blunt point at each end. It is pale yellowish brown in

colour. Both dorsal and ventral sides are flattened. The number of

puparia in a leaf varies from one to four.

The adult flies may always be seen frequenting the young shoots

and partly expanded leaves and there they seem to feed on any exudate
that is present as they were continually noticed to apply the labella to

the leaf surface. When so engaged they are very tame and are easily

taken with a small collecting tube. Their numbers decrease rapidly dur-

ing the last week of May and beginning of June and by the third week
in June they have usually disappeared.

Control measures. Efforts to destroy the larvae within the leaves

have proved ineffectual owing to the difficulty of reaching them through
the tough tissue of the leaf with any of the ordinary insecticides which
are commonly used against leaf-mining insects. Moreover the holly is

very susceptible to spray injury and some of the stronger sprays which
have been tried, including certain oil emulsions, simply resulted in the

hollies casting all their leaves. Up to the present time the best results

have been obtained by dusting with nicotine and lime to destroy the

adult flies. Owing to the sluggish nature of the insects they lend them-
selves readily to control by dusting and they are very susceptible to a

comparatively weak nicotine dust. In experiments conducted at Victoria,

B. C. excellent results were obtained by using a 2 per cent, nicotine-

lime dust applied with a rotary duster. The flies are very loth to leave
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the holly buds on which they settle and not many appear to escape the

dust. They commence to fall within thirty seconds. The average number
of dead flies gathered up from beneath heavily infested trees ten feet

high was about two thousand but it was not unusual to kill three thousand
or more on some of the trees when dusting was carried out during the

height of emergence. In view of such results it is not unreasonable to

expect that three or more applications of dust would control the fly.

Trees that were given two applications of dust in 1930 showed a very
definite improvement in 1931 although it was evident that the dust

should have been applied earlier, in fact as soon as the flies appeared on
the trees. The cost of the dust is from 1J to 2\ cents per tree and it

can be very quickly applied. It is suggested that applications of 2 per
cent, dust should be made at weekly intervals, commencing when the

flies first appear upon the trees.

The Holly Bud Moth Rhopobota naevana ilicifoliana, Hb.

This is another insect which has been imported from abroad and
is now present on practically all hollies grown in British Columbia. In
some years the infestation is particularly heavy, every young shoot
being infested. Fortunately, however, this bud worm does not cause as

serious injury to the holly as the miner and does not spoil the holly for

market purposes, since the injured shoots are in many cases either

covered up or replaced by new growth. It does, however, cause sufficient

injury, by checking the young growth and causing it to branch after the
injured bud has died and dropped off, to necessitate regular control

measures in commercial plantings.

The winter is spent in the egg stage and the young larvae appear in

the holly buds as soon as the first young leaves begin to form which is

usually towards the end of April or, in backward seasons, during the first

week of May. The young larva is at first greenish white in colour with
a black head and measures 1.22 mm. in length. At first they live between
the terminal leaves of the young holly shoots without spinning any
web, and in this stage are easily seen and can be reached by a spray.
More than one larva may occupy a shoot at this time and as many as

three have been found in one shoot. By the 3rd week in May the major-
ity of larvae have begun to join the terminal leaves together and the
tendency for two or more to occupy the same shoot has decreased. As
growth progresses a compact case is formed by spinning the leaves
together at the tip. The centres of the shoots are now beginning to un-
roll and in the cylinder thus formed the caterpillar may be found. From
this stage onwards not more than one caterpillar will be found in a
shoot but each one will have its occupant, and it is hardly possible to

find a shoot that is not attacked. The larvae darken in colour with each
instar until when full grown they are dull grey green with a jet black
head and harmonize well with the colour of the holly leaves. At maturity
they measure 10 mm. in length. When disturbed they wriggle out of
their nests and drop to the ground. Duripg the last instar the larvae
spin together the principal terminal leaves and feed within this case
eating back the shoot so that the mass of leaves spun together dies,

and forms a black unsightly object on the bush which does not drop
until it is pushed off by the subsequent new growth. The majority of
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the larvae leave the nests when full grown and spin a loose cocoon
between dead leaves or rubbish on the ground, very few pupae being
found on the trees.

The pupa is pale brown in colour and averages 7 mm. in length.

Pupation commences during the first week in July.

The perfect insect measures from 14 mm. to 15 mm. in expanse of

wing, the females being usually the larger. Much variation in depth of

colouring is shown although the general pattern of the wing remains
fairly constant. The inner angle of the fore wings is usually occupied by
a patch of dark brown; this is followed by a lighter area which may
vary from dark slate grey to nearly white

;
next to this the wing is

crossed by an irregular dark band, beyond this is a nearly circular light

patch extending to the outer margin. Other forms may have the general

colour of the fore wings, slate grey crossed by two or three irregular

bands of mahogany brown. The wing is notched on the outer margin
just below the apex. The hind wings are grey brown. Both wings have
short fringes, the fore wings on the outer margin and the hind wings
on the outer and lower margins. The thorax and abdomen are brown

The eggs are laid singly on the under sides of mature holly leaves,

very few being laid on the branches. The egg measures .66 mm. by
.83 mm. Jt appears as a flattened translucent oval body orange red in

colour surrounded by a narrow colourless transparent shining border of

mucilaginous matter.

Control measures: Since the larvae invariably feed from within their

nests, stomach poisons alone have been found ineffective and the best

control has been obtained with contact sprays against the young larvae

shortly after hatching. They can be readily killed by such sprays if the

operation is carried out before they have begun to spin the terminal
leaves together. Since the hatching period may extend for about two
weeks a second spraying should be given at the end of a week’s time.

The best results have been obtained with the following combined spray

:

Water 3 gallons, nicotine sulphate 1 oz., whale oil soap 4 oz., lead arsen-
ate 3 oz. The spray must be applied with force to the opening buds.

A commercial holly plantation in Victoria which formerly was
much infested with bud moth but is now fairly free of the pest has been
sprayed every year with the following: water 40 gallons, nicotine

sulphate J pint, whale oil soap 2 lbs., lead arsenate 1 lb.

Since the majority of the caterpillars pupate in the rubbish beneath
the bushes, the dead leaves should be gathered up and burned early in

July before the moths emerge.
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The Progress of Parasite Introduction

in British Columbia

R. Glendenning,

Entomological Laboratory,

Agassiz, B.C.

As far as is known the first parasite to be introduced into British

Columbia for natural control purposes was Hemisarcoptes coccisugus (H.

malus), a predaceous mite attacking our native oyster-shell scale.

The material was collected in Eastern Canada by Dr. Tothill and
sent to British Columbia in 1917, when colonies were liberated at Mission,

Vernon, and Agassiz. Further liberations were made at Agassiz in 1920

from material received from Vernon. At Agassiz and Vernon the mite
has survived, and under certain conditions has effected excellent control,

but has not spread greatly.

In 1922 Mr. Treherne sent material of Aphelinus maSi, a small chalcid

parasite of the woolly-aphis, which was liberated by Mr. E. Clarke in

Vancouver. This also came from eastern Canada and has survived in

Burnaby district though without completely controlling its host.

Further importations were made from Ontario in 1929 to Vernon

Shipments of Calosoma sycophanta, a predaceous carabid beetle

were made to Saanich to combat the tent caterpillar in 1917 and 1918.

They have not been seen for many years now and have apparently
died out. This is a European insect imported to America to combat the
gipsy moth, and the stock received here originated in the New England
States.

The year 1928 saw the first shipment of parasites to this province
direct from England. These were the first fruits of a scheme instituted

by the Imperial Institute of Entomology to assist Dominions and Colon-
ies in the biological control of insect pests.

This has resulted so far in the sending to Canada of parasites of the
wheat-stem sawfly, the pine shoot moth, the greenhouse white fly, the

European earwig and the lecanium scale, the latter two in British

Columbia.

The European earwig and the lecanium scale (Eulecanium coryli L)
have caused much concern and considerable expense in control work
in the coast cities in recent years. The Dominion Entomologist therefore
submitted the name of these pests amongst others, that Canada would
like to receive parasites for.

In response to this request, 1218 puparia of the tachinid fly Digono-
chaeta setipennis Fall were shipped in 1928, 1929 and 1930 to the Belle-

ville laboratory in Ontario. They were sent packed in moss in cold

storage, and at the proper time in the spring were placed in emergence
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cages where the adults came out. The reason for the halt on the journey
fo British Columbia was to intercept any secondaries that might have
been present in the puparia. This had to be performed at Belleville as

no properly equipped parasite laboratory is yet established in this

province.

From these puparia 761 flies were received alive in Vancouver. They
had been sent in wire cages every few days as they emerged, usually

about 30 to a cage by express from Belleville to Agassiz, the time
occupied on this journey being four days. Only 52 out of 813 flies shipped
died en route, most of these succumbing in one shipment through im-
proper handling on the train. In 1930 only 11 out of 348 died, the im-
provement being due to better shipping cages.

Immediately upon receipt at Agassiz, the cages were inspected for

food and moisture conditions and then taken direct to New Westminster
where they were liberated. Westminster was selected in preference to

Vancouver on account of heavier earwig population and absence of

any large control measures.

Endeavours have been made each year since liberation to ascertain

if these flies were established, collections of the host earwigs being
made each August from the liberation points. Over 4700 were collected

and caged in 1929, 1930 and 1931 but no recoveries have been made so

far.

We do not know therefore whether Digonochaeta has become
established as a result of these liberations. The chances of recovering
even one puparia out of the 4700 hosts collected are very small as even
supposing that one million pests are present per acre (not at all an
exaggeration for earwigs in New Westminster) that gives 640 million

per square mile. With 1000 parasites liberated there is only one parasite

to each 640 thousand hosts, or granting a productivity of 64 young to

each female parasite, which is about right for Digonochaeta only one
in each 10 thousand would be liable to be parasitized.

Again supposing the effective reproductive rate of the parasite is

twice that of the host each having one generation per year, 18 years
will elapse before the parasite population equals that of the host, and
even in the 14th generation the percentage of parasitism is only 3.f

Biological control does not usually give rapid results. Its value lies

in eventually inducing permanent improvement.

The second parasite to be received was the small chalcid Blastothrix

sericea Dalm. which studies at Farnham House had shown was the chief

control factor of Eulecamtsm coryli in England. This scale has caused
much damage in and around Vancouver since its accidental introduction

in 1903.

On the 16th July, 1928, the first shipment of Blastothrix was received

from England. These had been sent to Belleville, Ont., and had been sent

on from there in situ. They had been three weeks on the road, and it

seemed wonderful to look at living insects that had been born in England
and had flown in the English sunshine. They were quite healthy, only a

fAdapted from statements of Dr. W. R. Thompson in “The Biological Control
of Insect and Plant Pests.” H. M. Stationery Office, London, England.
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very few males being dead out of the 236 received. They were sent

in 1 x 5 inch vials tightly corked without provision for air, and no
moisture was provided other than that contained in the raisins pinned

to the corks which also served as food.

These little travellers were promptly taken to North Vancouver and
liberated in two previously selected locations where the host scale

was abundant. Further shipments were received in 1929, consisting of

1032 individuals of which 253 arrived dead. In all 1300 adults have been
received from England, just over 1000 being liberated alive in their

selected home.

At the time of the liberations, July, their host was in the egg and
newly hatched larval stage, and appeared too small for even these tiny

insects to use for oviposition, and it was feared that they had arrived

at the wrong time. Later studies of the life history, however, explained

this.

Search was made in the spring and summer of 1929 for signs of the

parasite, and material was collected from the 1928 liberation points, and
caged, but no recoveries were made. In the spring of 1930 further collec-

tions of the host scale were made from the 1929 liberation points, and
on the 29th June upon examining the cages containing the scale infested

twigs I was rewarded by observing numerous adults of Blastothrix

which had just emerged from the fully grown scale. Confirmation of my
identification was later received from England where recovered
material had been sent, and we then knew that the first successful

establishment in British Columbia of parasite from England had been
accomplished.

Later scouting over the areas adjacent to the liberation points in

North Vancouver, showed that the parasite was freely established, and
had been so even in 1929 though missed that year. The parasite colony
now covers an area seven miles long by three miles wide and the per-

centage of scales parasitized this autumn runs from 11 to 53 per cent,

with an average of 40%. The greatest distance that the parasite was
found to have spread from the liberation points was two miles. This
distance was covered by last spring and involves three generations of the

parasite. The limits of the fourth or present generations have not yet

been determined.

From the above it will be seen that a phenomenal success has
attended our efforts, and we have good reason to expect that in a few
years we shall feel the beneficial effects of this parasite.

A third parasite recently introduced into British Columbia was the

tachinid Compsihira concmnata Meig. This parasite was brought here
primarily to combat the satin moth. It is a European insect originally

brought to America in 1906 as a parasite of the gipsy and brown-tail
moths, but it also attacks many other lepidopterous larvae.

The 1300 adults liberated in British Columbia in 1929 and 1930 were
obtained from puparia received at Belleville from the United States
parasite laboratory at Melrose Highlands, Mass. They were shipped here
by express in similar cages to those used for the earwig parasite Digono-
chaeta, and liberated in 1929 at Coquitlam, and in 1930 near Capilano
bridge, North Vancouver.
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This parasite overwinters as an immature larva within its host, but
it has been stated that it cannot do so in young satin moth larvae. The
above liberation points were therefore chosen with the object of pro-

viding other winter hosts, there being large outbreaks of fall web-worm
at these points the year previous. Unfortunately these web-worm out-

breaks had just reached their peak and entirely disappeared in the year
of liberation owing to native parasitism. In order to offset this condition

3000 web-worm larvae were transferred from Agassiz to the liberation

point of 1930, but these also were so heavily parasitized that none sur-

vived to be attacked by Compsilura. There was also a total absence oi

the woolly-bear larva of Diacrisia in these localities so that no recoveries

of Compsilura have yet been made.

These facts are related here merely to show how success may often
depend upon phenomena entirely outside our control.

The establishment of Compsilura would be very beneficial in British

Columbia as the satin moth has become a serious pest especially in the

lower Fraser valley, and it has been found to parasitize as high as 70
per cent, of the larvae of this insect in the eastern United States.
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Notes on the Termites of British

Columbia

Geoffrey Beall

University of British Columbia

Owing to the increasing importance of Termites in the Pacific

States to the south of us, it seems not out of place at this time to bring
together certain notes on the distribution and some of the outstanding
characteristics of the Termite species of British Columbia. The distri-

butional records are taken from the collections at the University and the

habits are described from personal unpublished notes supplied by Pro-
fessor G. J. Spencer and by quotations from Banks’ and Snyder’s “Re-
vision of the Nearctic Termites,” supplemented by some of my own
observations. I am indebted to Professor Spencer for supplying me with
his notes and for permission to use the material at the University, which
is mostly of his own collecting.

The most commonly observed termites on the mainland of British

Columbia may be one or other species of the genus Termopsis which is,

in many respects, the most generalized genus of Termites. The two
species concerned are T. augusticollis Hagen and T. nevadensis Hagen,
whose winged form are about the same size, namely an inch from the

head to the tip of the folded wings. The structure and habits of the two
species are so similar as to be easily confused, while the nymphs and
soldiers are practically indistinguishable. However, the flying forms can

be readily distinguished, nevadensis being smaller and darker with the

abdomen in some cases nearly black. A third and somewhat uncommon
species, is Reticulitermes Hesperus Banks which can be readily distin-

guished from the others by its smaller size, the winged forms being only

one centimetre long and the wingless ones still smaller.

As far as I am aware, British Columbia is the only Province in

Canada where termites occur and since, as Snyder remarks, “ ... no
locality in the world has yielded more than nine species of Termites,”
it would seem that our having three species, is a very generous allot-

ment.

With regard to the Distribution of the species in the Province,
T. augusticollis is recorded from as far north as Skidgate, about midway
on Queen Charlotte Islands (lat. 53° N.) (C. H. Crickmay), from the

west coast of Vancouver Island at Long Bay and at Tofino (G. J.

Spencer) and very commonly on the south east part of Vancouver
Island and the lower mainland. T. nevadensis has apparently very much
the same distribution on the lower mainland and on Vancouver Island
as the above species, and in addition has been taken in flight at Salmon
Arm, at the head of the Okanagan valley in the Interior (H. Leech)
Augusticollis seems to occur more commonly around Vancouver and
New Westminster while nevadensis is the prevailing species around
Victoria. Nymphs of one of these species have been taken freely in early
spring from Van Anda, on Texada Island, in the Gulf of Georgia
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(Spencer). R. Hesperus occurs fairly commonly at Departure Bay near
Nanaimo, and has been taken at Goldstream (Spencer) and at Langford
Lake (G. Beall), both near Victoria.

Observations on the species. Both genera occurring in this Province
are characterized by absence of the worker caste, the sexual nymphs
playing' the role of workers to a certain extent. Thus in a caged colony
of augusticollis, I have several times seen larger nymphs presenting
pellets of excrement, upon which members of colonies feed to some
extent, to soldiers. Snyder mentions that in the two larger forms, norm-
ally-winged, short-winged and wingless, sexual forms occur; also that
in R. Hesperus the soldiers occur in two distinct forms, both short-headed
and long-headed.

Flight. In the latitude of Vancouver and Victoria, augusticollis

flies chiefly about the first week in September while nevadensis flies

about two weeks later. Delayed flights of both species may occur con-

siderably later into the autumn; thus an individual of a small swarm was
taken at the University flying in the open on 16 December, 1930. At
Tofino on the west coast of the Island, augusticollis flies in August.
Speaking of California, Snyder says that this species flies from the end
of November until May. R, hesperus has been taken swarming at De-
parture Bay, Nanaimo, just about the middle of August (Aug. 13) for

two seasons (A. Berkeley, V. Lucas). The flights are apparently of

short duration, shorter than in the case of the two larger forms.

Local Habitat. The species of Termopsis are found in old stumps
and logs, especially if the latter are partly buried

;
they have been found,

fairly abundantly in the thick plank walls of old sunken greenhouses.
From these latter locations they may swarm at any time during winter,

irrespective of the season and then the whole flight usually perishes as

soon as it encounters the sudden cold outside. In the region of New
Westminster practically every old stump and log has its Termopsis
colony and yet, strangely enough, the colonies are invariably very small

and are generally to be found in the soft outer shell of the stumps.
Around Victoria, on the other hand, Termopsis colonies are often very
large and are generally to be found honey-combing the heart of a stump
while leaving- the surface intact and hard. Moreover, in Victoria, I once
found a number of nymphs and a soldier coming up from a hole in the

ground and attacking the under surface. of an old board, notwithstanding
the fact that most workers have shown that the two species of Termop-
sis in question are not subterranean in habit. Again it has generally been
considered that these species do not build definite nests, yet my obser-

vations show that there seems to be a tendency to keep small nymphs
in droves or nurseries in separate parts of the colonies, I have also seen,

in spring, a colony with soldiers, large nymphs and sexual members, all

in a central fissure of a log, with very young nymphs in side galleries.

Another instance of this nesting habit or at any rate, the necessity for

restricted spaces, was shown in a colony of T. augusticollis which I kept
in a shallow glass-topped observation cage for two months, and noted
that the termites built up several straight walls of excrement between
the glass and the floor to a height of 3/8 of an inch.

One curious point of Termite habit was noted once in New West-
minster, when a colony was found in which the galleries of Termopsis
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were so intimately mixed with those of the carpenter ant that the two
very diverse forms seemed almost to be using the same nest.

Concerning the habitat of R. hesperus . . . one colony found by Pro-
fessor Spencer near Nanaimo, occurred in an old fallen tree lying in the

open on a bare slope, the outer shell of the tree being hard and weather-
beaten and the core dry and punky. In the same log occurred one of the

species of Termopsls and a colony of true ants. Not far from this spot

a swarm of hesperus was seen emerging, on two successive years, from
a small hole in a lawn . . . probably from a log which had been buried
when the lawn was filled in some years before. Snyder describes Hesper-

us as being frequently subterranean and as living at times under old

cow-pats and even in living roots. I have found the species twice, at

Langford and at Nanaimo; in each case the termites inhabited tender,

dry, half-buried wood, lying on warm slopes much frequented by mound-
building ants.

In view of the northern occurrence of the two species of Termopsis,
it is interesting to note their tolerance to water and to cold, factors

usually considered markedly hostile to termites. Around Vancouver,
New Wesminster and on Texada Island the genus occurs commonly
in the same piece of wood as millipedes, centipedes and sow-bugs, al-

though it generally occurs in the dry parts of the wood. In winter, how-
ever, the wood may be uniformly soaked through. Mr. Spencer mentions
certain of these unusual habitats ... a colony was found in a mossy log
spanning a tidal spring just above high-water mark at Tofino; another
occurred in a log in Long Beach above Uclulet, V.I.

;
also when the

library ground at the University was being levelled in winter time a
buried log was removed from a low-lying spot. The log was completely
submerged under shallow water and being rotten, came apart on being
pried out, disclosing a flourishing colony of Termopsis inside. Finally, in

January, 1929, in the woods on the campus, a large Douglas fir log
which had been tapped for termites for several successive years, was
opened again and the termite colony was found in the usual location,

within two inches of the outside of the log. The tunnels had been flooded
during the winter and the frost had frozen the water so that the insects

were found lying motionless on beds of ice. How long they had been
so situated could not even be surmised. However, on being removed to

a laboratory and slowly thawed out, the insects lived for some months,
suggesting that they are adapted to being frozen.
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PROCEEDINGS
of the

Entomological Society of

British Columbia
ms*

The 31st Annual Meeting was held on Saturday, March 5th, 1932, in

the “Daily Province” Board Room, Vancouver, B.C.

The President, J. W. Winson, occupied the chair and the following
members were present :—Messrs. Buckell, Cianci, Cowan, Downes, East-
ham, Finley, Glendenning, Glover, Graham, Gregson, Hearle, G. Hop-
ping, Lyne, Marmont, Menzies, Sherman, Spencer.

The minutes of the last meeting together with the financial state-

ment were read and adopted. Two new members were elected, Messrs.
G. Hopping and T. P. O. Menzies.

The following papers were presented and provoked interesting

discussion :

—

Presidential Address J. W. Winson
Notes on the black flies of British Columbia E. Hearle

Insect parasites of coast deer I. McTaggart-Cowan
Book lice infesting British Columbia homes K. Graham
Notes on Dyslobus decoratus W. Downes
Enigmas in the biology of the Schizoneurinae A. D. Heriot

Report of the entomology of the Forbidden Plateau J. D. Gregson

Further notes on Ryncocephalus sackeni G. J. Spencer

Some forest insect problems in B.C G. Hopping

Epidapus scabies, a greenhouse pest in B.C G. J. Spencer

Notes on Aphodius pardalis in lawns W. Downes
A cheap method of taking enlarged photographs

of small objects G. J. Spencer

The election of officers resulted as follows :

—

Honorary President—J. B. Munro.

President—J. W. Winson.

Vice-President for Coast—G. J. Spencer.

Vice-President for Interior—E. R. Buckell.

Advisory Board—Messrs. Downes, Larnder, Eastham, Lyne, Mar-
mont and Whittaker.

Honorary Secretary-treasurer—R. Glendenning, Agassiz, B.C.

Honorary Auditor—J. W. Eastham.

During the meeting, the President spoke to Mr. Whittaker on the

telephone, expressing the regret of those present at his inability to

attend.

The meeting adjourned at 5 p.m.

AUG 19 1932
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REPORT OF THE SECRETARY-TREASURER, 1931

I beg to submit the following details of the activities of this Society

for the past year.

Finances

The financial statement shows a credit balance of $39.72. While this

is satisfactory it is quite inadequate to continue the publication of our
Proceedings unless the usual Provincial Government grant is again

forthcoming.

Proceedings

Number 28 of our series was published during the year through
the kindness of the Provincial authorities. The cost was kept down to

$139.

Membership

The membership again shows a small increase and now stands at

45, most of whom are in good standing.

Library

The usual number of exchanges has been added to our library and
a further catalogue should be issued.

Advisory Board

No meeting of the Advisory Board was held during the year, any
necessary business being performed by correspondence or telephone.

R. GLENDENNING,
Hon. Secretary-treasurer.

FINANCIAL STATEMENT, 1931

Receipts Expenditures

Balance forward $10.90 Postages $15.00

Subscriptions 61.00 Printing Proc. No. 28 139.38

Bank Interest 2.25 Freight on Proc 3.95

Prov. Govt, cheque 150.00 Sub. “Pan-Pac. Ent.” 2.00

Ont. Soc. dues 23.00

Sundries 1.10

Balance in bank less out-

standing cheque 39.72

$224.15 $224.15

Certified correct,

R. GLENDENNING,
Hon. Secretary-treasurer.

Audited and found correct,

J. W. EASTHAM, Honorary Auditor.
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THE BLACKFLIES OF BRITISH COLUMBIA
(SIMULIIDAE, DIPTERA)

Eric Hearle, Dominion Entomological Laboratory, Kamloops, B.C

General.

In a paper which the writer prepared for the 1929 meeting of the

Society, it was stated that an investigation of the blackfly fauna of

British Columbia was being undertaken, and that this would be reported
on at a later date. We are now in a position to give at least a preliminary
list of this rather neglected but most important family of blood-sucking
flies. During the past winter some 2,000 adult specimens have been
worked over, the great proportion of these consisting of reared material
from a number of streams in the province. An even more extensive

accumulation of larvae and pupae await identification; they consist of

about 100 collectings from some seventy-five streams of various types.

While most of our collecting has been in the dry belt in the Kamloops
district, much material is also available from the Kootenay, Okanagan,
Chilcotin and Coast districts, and Vancouver Island.

Eleven undescribed pupae and about the same number of undescribed
larvae have been taken. Isolated rearings have definitely associated the

respective adults with six of these. Pressure of work makes it impossible
to deal in any detail wdth more than one of these at the present time,

but this particular form has such unusual peculiarities that it is described
herewith.

Although F. W. Edwards of the British Museum has indicated in

a recent paper his opinion that the family consists of the single genus
Simulium (with the possible exception of Parasimulium) and that the

other divisions of various authors must sink to sub-generic rank; the

writer is, in this paper, following the classification given in Dyar
and Shannon, “The North American Two-winged Flies of the Family
Simuliidae,” since no opportunity has yet occurred for a careful perusal

of the paper cited.

One of the most troublesome and most generally distributed species
in the province is Simulium venustum Say, which is the main blackfly

that attacks man. It breeds in moderately small streams, often with
comparatively sluggish flow and containing much aquatic vegetation.
Simulium arcticum Malloch and Simulium vittatum Zetterstedt are two
other outstandingly abundant and generally distributed blackflies

;
both

appear to prefer the larger animals, and the former is not known to

attack man. Simulium vittatum Zetterstedt breeds in rather small
streams, but Simulium arcticum Malloch develops in the larger rivers

where suitable shallows and ripples occur. We have found it to be
abundant in such streams as the Athabasca at Jasper and in the Okan-
agan river. There are strong indications that it breeds in parts of the

Fraser and Thompson canyons. While the above three forms are widely
distributed and occur under very diverse topographical conditions,

certain other British Columbia species are restricted to rather high
elevations, the two most noticeable among these being Prosimulium ful-

vum Coquillett, the common, red, mountain blackfly, and Prosimulium
novum Dyar & Shannon; both of these attack man as well as horses and
other large animals.
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Concise List of Known British Columbia Species of Simuliidae
to June, 1932

Prosimulium pleurale Malloch.
novum Dyar & Shannon.

“ dicum Dyar & Shannon.
“ dicentum Dyar & Shannon.
u fulvum Coquillett.
“ hirtipes Fries.
“ pancerastes Dyar & Shannon.

Eusimulium aureum Fries.

mutatum permutatum Dyar & Shannon.
“ clarum Dyar & Shannon.
“ minus Dyar & Shannon.
“ boreale Malloch.

Simulium vittatum Zetterstedt.
“ kamloopsi—new species.

decorum katmai Dyar & Shannon.
“ virgatum canadensis—new race.
“ hunteri Malloch.
“ sayi Dyar & Shannon.
“ arcticum Malloch.
“ venustum Say.

NOTES ON SPECIES
In the following notes only the main salient “recognition marks”

are given for each species and no attempt is made to give more than a

brief summary regarding distribution, early stages, breeding places, host

preferences, etc. The writer has under preparation a more compre-
hensive paper dealing with the Simuliidae as they occur throughout
Western Canada and these points will then be dealt with in considerable

detail, together with descriptions of early stages and male and female
genitalia. Dissections of the latter have been made in nearly all cases

to verify identifications in the present paper. The bionomics of Simulium
virgatum var. canadensis were briefly indicated in the author’s paper
published in No. 26 of the Proceedings (1929) and further observations

are given in the case of this species to amplify our former notes.

Genus Prosimulium Roubaud
Species characterized by the entire length of the radius being setose,

the radial sector having a long fork, the hind basitarsus not produced
and no dorsal incision at the base of the second hind tarsus

;
this seg-

ment fairly long. All of the seven species occurring in the province are

large to medium sized blackflies.

Prosimulium pleurale Malloch

This is a fairly long greyish species distinguished from all others of

the genus by the three patches of hair on the pleura
;
the claws are

bifid with a thumblike basal projection and the legs brownish yellow;

the thoracic integument is uniformly dark brown and is clothed with
rather coarse yellowish white scales.

Nothing is known of the early stages or breeding places. It does
not appear to be particularly common in British Columbia and is

represented in our collections only from the Kamloops, Nicola, Chilcotin

and Lillooet districts. (In the latter place taken by E. R. Buckell and
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M. Ruhmann). Malloch, and Dyar and Shannon record it from Kaslo,

which is the type locality.

Prosimulium novum Dyar & Shannon

Medium sized black species with unicolorous dark mesonotum
clothed with yellow scales; the black antennae are very distinctly nine-

jointed instead of eleven as in all other species; claws simple.

The preferred type of stream, early stages and males are unknown,
and although a search was made for larvae and pupae in a number of

high mountain streams no specimens that could be identified with this

have been located. It is the dominant blackfly during July in the moun-
tains in the vicinity of Kamloops and adjoining the North Thompson
valley. Our specimens were mainly taken at from 4,000 to 5,00£) feet.

We have specimens from the Ivootenays (taken by C. B. Garrett) and
Dyar and Shannon record it from Kaslo. It is sometimes quite a serious

pest to horses on high mountain sheep ranges and will also attack man.

Cold creek, Kamloops, B.C. A small permanent cool stream that is very well aerated.

Eusimulium boreale, Prosimulium dicentum, Simulium virgatum canadensis and
Simulium sayi bred from this stream in very considerable numbers. A few Prosimulium

fulvum also reared here.

Prosimulium dicum Dyar & Shannon

No specimens came to hand during extensive collecting over four
years. According to Dyar and Shannon this is a medium sized species,

dark in colour with pale pilosity
;
the legs being dark or in part brownish

yellow
;
the antennae are entirely dark and the stem vein is black pilose

;

claws simple.

Early stages and male unknown. Dyar and Shannon record this

apparently very rare species from Prince Rupert.

Prosimulium dicentum Dyar & Shannon

A dark robust species of medium size
;
mesonotum unicolorous

brownish black, unusually densely clothed with fairly long yellow scales

so that little of the integument remains visible
;
legs with tarsi black,

but femora and tibiae almost entirely yellowish; claws simple; stem
vein pale pilose

;
antennae entirely black.
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The group in which dicentum and hirtipes belong embraces several

species which superficially resemble each other very closely and are
hard to separate in dried specimens. We have large series of the hitherto
unknown male, pupa and larva, the pupa being of the same type as
hirtipes and magnum, no definite case being made. Each breathing organ
consists of upwards of 100 very fine filaments. Male genitalia rather
like exigens, clasper with three terminal claws. The preferred breeding
places appear to be fairly small streams with stony shallows. This was
one of the commonest species in rearings from a number of streams in

the dry belt but very few were obtained in the numerous collections

made on the wing or from animals.

Prosimulium fulvum Coquillett

The uniform orange yellow colour of this large mountain species

is so conspicuous that it cannot be confused with any other; the tarsal

claws are simple.

This is a very widely distributed and common blackfly in the moun-
tains of British Columbia. It occurs in the mountains of the lower main-
land; is one of the most abundant species at elevations of from 4,0C0

to 5,000 feet in the Kamloops district and North Thompson valley, and
in the Rocky Mountains in the easterly limits of the province.

E. R. Buckell has collected large series from the Barkerville district,

and Dyar and Shannon record it from the Kootenays
;
the former has

also taken specimens at Prince Rupert. The early stages are unknown,
although the writer has reared this species on several occasions from
a small, shallow, cold stream in the Kamloops district. The pupae were
so rare here that in a miscellaneous lot of more than 1,000 pupae worked
over nothing that could be this species was located. It will attack both

man and the larger animals, but appears to prefer the latter; horses

often suffer considerably from it on high mountain sheep ranges.

Prosimulium hirtipes Fries

A fairly large dark species superficially resembling dicentum; the

mesonotum is dull black and fairly densely clothed with yellowish

scales, these, however, not so closely placed as in dicentum; legs dark

yellowish brown; antennae with basal two joints pale; stem vein pale

pilose
;
claws simple.

No specimens that can be definitely placed as this species are

present in British Columbia material, but we have specimens from

Banff (C. B. Garrett) that obviously belong here. Malloch records it

from Kaslo and Laggan. Dyar and Shannon indicate that this species

does not occur west of the Mississippi, but is replaced in western North

America by closely allied forms. The early stages have been described

and adults are stated to occur early in the year. There is little definite

information regarding their biting habits but apparently they occasion-

ally attack man and livestock.

Prosimulium pancerastes Dyar & Shannon

This species is stated by Dyar and Shannon to be almost indistin-

guishable from hirtipes in the female but to show marked differences

in male genitalia. It is possible that the specimens recorded from British

Columbia by Malloch as hirtipes may belong here, and it is evident that

this particularly closely allied group of species is in need of further

detailed studies with rearings from isolated pupae. Prosimulium hirtipes

has a very wide distribution in Europe and America but the early stages
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are unfortunately not known from the former. Dyar and Shannon
record pancerastes from the following points in British Columbia

;
Prince

Rupert, Kaslo and Laggan. It appears to be fairly common.

Genus Eusimulium Roubaud

Species falling in this genus have the radius setose for its entire

length but the radial sector is simple and not forked as in Prosimulium.
The hind basitarsus may be produced apically or not, and a dorsal in-

cision on the second hind tarsal joint may be present or absent. Only
five species have so far been definitely identified from British Columbia.

Eusimulium aureum Fries

Rather small species characterized by the somewhat coarse bright

golden scales that densely clothe the mesonotum
;
this species has a

most unusual characteristic in that the postnotum bears a small number
of golden scales; legs are bi-coloured with yellow predominating; fore

coxae yellow; basal two joints of antennae yellow in strong contrast

to remainder; claws bifid with strong thumblike basal projection.

This is a rare species and only a few specimens have come to hand
during four years collecting in British Columbia; they are all from
the Kamloops district and were reared out of four-filament pupae from
small shallow permanent streams. It does not appear to be a blood-

sucker and consequently is seldom collected.

Eusimulium mutatum permutatum Dyar & Shannon

Medium sized very dark brown species
;
mesonotum uniform dark

brown with sparse scattering of pale fine scales
;
antennae brown and

cylindrical, not tapered; very prominent apical projection on hind basi-

tarsus, but no incision on second hind tarsus
;
spurs on hind tibiae

unusually long; claws simple.

This appears to be very rare in British Columbia since there is only
a single representative among nearly 2,000 specimens examined. This
was taken by T. K. Moilliet and R. Turner from a brush plateau at

4,000 feet elevation in the North Thompson district. Little is known
of the blood-sucking habits but this particular specimen was taken on
a horse. Malloch, and Dyar and Shannon record this species from Kaslo
and Prince Rupert, the latter place being the type locality for the

western race permutatum.

Eusimulium clarum Dyar & Shannon
This species is rather similar in appearance to minus and to the

eastern johannseni; in fact clarum might better be considered as a

western variety of the last-named species, especially since the pupae
are similar with but four respiratory filaments on each side. Male and
female genitalia, however, show distinct differences in the two forms.
Eu. clarum is a small blue-grey species with dark legs : the dark grey
mesonotum, when denuded, has two rather broad darker central vittae

narrowly divided, vestiture much as in minus, pale and slightly iri-

descent; dorsal plates on abdomen reduced; tarsal claws bifid with
strong thumblike basal tooth; hind basi-tarsus produced and dorsal

incision on second tarsal segment
;
stem vein pale pilose.

The breeding places were found to be small to moderate sized,

swift flowing, shallow streams with stony ripples
;
pupae often being

attached to trailing submerged grass. Specimens were taken only in the
dry belt in the Kamloops, Nicola and Okanagan districts, and are prob-
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ably restricted to the drier parts of the province. Little is known of
the blood-sucking habits, but on one occasion this species was found
feeding on the head of a young long-eared owl (Asio wilsonianus).

A most unusual migration of these blackflies was observed in the
town of Kamloops during late June, 1930, when very large numbers
were noted on house screens in the centre of the town. Conditions were
very dry, and, with the exception of the large Thompson river, all

streams within a radius of eight miles had completely dried up at this

time.

Eusimulium minus Dyar & Shannon
A small dark species very similar to johannseni and clarum; general

colour dark grey to black
;
mesonotum black, without noticeable mark-

ings, fairly closely covered with short, pale, somewhat iridescent scales;

dorsal abdominal plates black, sparsely haired, less reduced than in

clarum; legs dark, freshly emerged specimens show paler areas centrally

on the femora and tibiae, joints dark; tarsal claws bifid with strong
thumblike basal tooth; hind basi-tarsus produced apically and dorsal

incision on second tarsal join;; stem vein black pilose.

Paul creek, Kamloops, near source. Semi-permanent small stream with many stony

ripples. Simulium venustum and S. vittatum breed here in great numbers. A few

S. decorum katmai and Eu. aureum also reared from this stream.

The hitherto unknown male is black without thoracic ornamenta-
tion, the mesonotum being clothed with rather long pale to golden
scales. Male genitalia rather like that of clarum, but with bridge on side

piece narrower
;
drawn out angle at tip of clasper more acute

;
admini-

culum with strong, dark, basal prongs
;
arms not toothed as in clarum

but broad and rounded, side plates pointed and strongly chitinized.

Series of adults of both sexes were reared from a shallow, sluggish

stream flowing from a beaver dam at Lone Butte, Cariboo district.

Pupae, which were mainly attached to trailing aquatic vegetation, have
eight filaments on each side. Three filaments arise from one stem, one
is single and there are two paired filaments. Pupal case rather coarsely

woven with irregularly sized openings towards anterior end, these not

in form of regular wide “lattice work” as in arcticum. Nothing is known
of the blood-sucking habits.
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Eusimulium boreale Malloch

A fairly large greyish species
;
mesonotum with long fine whitish

scales
;
grey black integument ornamented with two central brown vittae

expanding club-shaped posteriorly, broad lateral vittae on each side of

same colour; scutellum with very long dense white pile; abdominal
pile pale and not very dense dorsally, but very closely placed laterally

and ventrally
;
extremely long and dense on abdominal scale

;
outstand-

ing characteristic a patch of white hair anteriorly below the lateral

margin of scutum on membraneous part of mesopleura
;
stem vein pale

pilose, (males black pilose), antennae and legs wholly dark; basitarsus

not produced, no incision on second tarsal segment
;
claws bifid, pro-

duced thumblike at base. Male genitalia will be described in a later

paper.

The description above is given rather fully since this species has

previously been meagrely represented in collections by less than half a

dozen poor specimens. The thoracic ornamentation of the female has
apparently been previously overlooked. This species is one of the com-
monest in the Kamloops district and large series of both sexes have
been reared from a number of streams, these mainly small and rather

slow-flowing over rocks
;
dicentum is usually found with it. The early

Blackfly pupae on stone from Meadow creek near Kam-
loops* B.C. Prosimulium dicentum in mixed colonies with

Eusimulium boreale—latter with boot shaped case.

stages have been hitherto unknown and the pupae have breathing
filaments of a rather peculiar character. Each breathing organ has five
stout rootlike tubes of varying sizes spread fingerwise and arising from
a bulbous base, two tubes paired

;
from all five tubes are a very large

number (approximately 200 in all) short hairlike white filaments of
about equal size and mainly simple. Case pale grey, of smooth texture
and boot-shaped. It is doubtful if this species is ever very troublesome
as a blood-sucker since only a single specimen was taken on the wing,
in spite of the fact that it was the dominant species in a number of
dry belt streams examined.

Genus Simulium Latrielle

In this genus the radial sector is simple as in Eusimulium but in-
stead of being setose the entire length, is bare of setae from the stem
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vein to base of radial sector
;
hind basitarsus produced lappet-like

apically and second hind tarsus with distinct dorsal incision. Eight
species have been recognized in the British Columbia fauna.

Simulium vittatum Zetterstedt

A medium sized grey and black species readily recognizable by the
strikingly ornamented mesonotum and series of three rows of large

black spots contrasting strongly with the grey abdomen; mesonotum
five-striped as follows: central linear black stripe often infuscated
broadly at sides, dorso-lateral stripes curved and dilated at each end,

very broad markings to lateral edges of mesonotum
;
mesonotal scales,

small, scattered and pale; legs contrastingly bi-coloured; Stem vein pale

pilose; antennae brownish grey, two basal joints yellowish; claws
simple.

In most of the males reared in isolation from typical sixteen-fila-

ment pupae there are no distinct silvery vittae on the velvety black
thorax, although in a few specimens there is an indication of such orna-
mentation. There is probably no other blackfly in North America with so

wide a distribution and it is also reported as being common in various

parts of Europe. It is a very troublesome pest of the larger domestic

FEMALE GENITAL FORK
A. Simulium kamloopsi new species.

B. Simulium vittatum Zett. (drawing adapted from Dyar and Shannon)

animals, the insides of the ears being the preferred place for feeding,

although it will attack other parts as well. Man is by no means exempt
from its attacks but where large animals are available it appears to pre-

fer them. The breeding places are small to moderate sized streams with
stony ripples, often containing much trailing aquatic vegetation on
which large numbers of pupae may be attached. Our specimens are

mainly from the dry interior from the Kamloops district, the southern

Okanagan and Cariboo district, but it is undoubtedly fairly generally

distributed throughout the province. Dyar and Shannon record it from
northern British Columbia at Taku in the Cassiar district.

Simulium kamloopsi—new species

Colouration of adult female as in vittatum, but uniformly smaller

and genital fork different, arms not widely separated but inner tri-
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angular projections almost meeting, plates quadrately and broadly ex-

panding from near base, outer edge irregular, tapering on each side to

sharp point
;
cerci and anal lobes as in vittatum.

Male mesonotum velvety black with two very broad and distinct

silvery stripes extending from anterior edge to well back on mesonotum,
tapering posteriorly, each stripe expanding laterally L-shaped at an-

terior marking of mesonotum
;
broad central area dividing stripes about

equal to width of stripes at middle of mesonotum
;
male genitalia much

as in vittatum, clasper with three stout terminal teeth.

Pupae with each respiratory organ of ten filaments, not sixteen as

in vittatum. No variation noted in large series examined.

Type locality—Kamloops, B.C.

Holotype —Male, No. 3444, Canadian National Collection,

Ottawa.

Allotype —Female, Canadian 'National Collection, Ottawa.

Paratypes —70 reared females and 60 reared males distributed

in Canadian National Collection, U.S. National

Museum, British Museum and author’s collection.

This species was 85% dominant in Peterson creek, Kamloops, at

the end of August, 1928 (See p. 51, B.C. Entomological Society Pro-
ceedings No. 26, 1929). At this time about 20% had reached the pupal
stage. A very few Simulium virgatum canadensis and S. sayi occurred
with it, although the former species was dominant in this stream in the

very early spring. Nothing is known of the blood-sucking habits.

Simulium decorum katmai Dyar & Shannon
Fairly large grey species with mesonotum unusually large and

strongly arched, giving even more of a humped appearance than other
species examined

;
mesonotum without distinct ornamentation but

colour not uniform, centre brownish black shading into bluish pearla-

ceous on each side, two luteous brown patches laterally on each side of

anterior margin; mesonotal scales brassy, very small, fine and evenly
but rather sparsely distributed

;
long hairs of scutellum and pre-scutellar

depression sparse, black
;
abdominal tergites wide, sub-shining, bluish

grey, vestiture sparse, basal four segments black, opaque
;

legs bi-

coloured, mainly brownish yellow except at apical half of basitarsus

and remaining tarsal segments, tip of femora and tibiae, fore tibiae with
white pollinose patch, fore coxae yellow

;
claws simple

;
face opaque,

grey; frons sub-opaque; antennae with basal two segments yellowish
brown

;
stem vein pale pilose.

A rather full description is given of this species since previous
descriptions are all too meagre. It appears to have a very wide distri-

bution in North America but to be quite rare. About twenty specimens
came to hand from British Columbia in four years; these were all from
the Kamloops and Nicola districts. The early stages are still unknown
although this species was originally described in 1848. Several specimens
were reared from a mixed lot of pupae in June, 1930, from a small per-

manent stream with many rocky ripples, flowing through a well wooded
gorge, but thev occurred in such small proportions among Simulium
venustum and S. vittatum that we were unable to associate the larvae

and pupae.
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Simulium virgatum canadensis—new race

Medium sized pale grey species with bicoloured legs
;
mesonotum

with faint reddish tinge beneath grey surface pollen; ornamented with
three distinct dark vittae, central one linear and very narrow, lateral

ones broad, curved and dilated into pear-shaped spots anteriorly, giving
a lyre-shaped pattern, mesonotal scales fine, yellow and closely and
uniformly distributed

;
frons and face opaque with pale grey pollen, eyes

deeply incised; legs with more yellow than typical virgatum, but similar

to S. virgatum chiapanense Hoffmann
;
fore coxae yellow

;
fore tibiae

with white pollinose area; all femora and tibiae yellow except for dark
brown apices

;
mid tarsi with basal half of first segment yellow

;
hind

tarsi with basal two-thirds of first segment yellow, second segment
yellow on basal half

;
balance of all tarsal segments dark brown to

black; claws with small sub-basal tooth; basal abdominal tergites brown
black velvety, apical four slightly sub-shining but not so markedly as in

decorum katmai; vestiture very sparse, black; stem vein dark pilose.

Shingle creek, Penticton, B.C., April, 1929. Rocks and boulders very heavily encrusted

with larvae and pupae. Almost entirely Simulium virgatum canadensis

and S. arcticum, latter less abundant.

Male genitalia show distinct differences from the typical virgatum
and the female genitalia are different from both virgatum proper and
the race chiapanense. Differences in the male are as follow : inner angle
of side piece broadly produced, cone-shaped, instead of outer angle as in

virgatum; chitin not absent on inside as indicated in Dyar and Shannon
illustration; clasper much more slender with small lobe on inner side at

base; has similar terminal tooth; other parts very similar. Female
genital rod with forks more widely spread, thickening of handle of

plate rather more pronounced than in virgatum but not nearly so spatu-

late as in chiapanense; tips of forks not pointed, spear-shaped but rounded
and swollen with small sub-apical lobe. The exact status of this form
can hardly be decided until the early stages of virgatum and chiapanense

have been found and recorded; for the present it is probably best to

consider it as a new race rather than a distinct species.
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S. virgatum canadensis is very widely distributed in British Columbia
and we have taken it on Vancouver Island, throughout the dry interior

in the Kamloops district and Okanagan and in the Kootenays. Although
it is the dominant species at times in many small permanent and semi-

permanent streams, comparatively few adults were taken biting and
while it will attack the larger domestic animals it does not appear to

attack man to any extent. In the paper on this species in the 1929 Pro-
ceedings of the Society, tentative notes were given on the bionomics
as observed during the one year, 1928. Additional observations make it

necessary to amend these somewhat since there is now evidence that

several broods occur from the early spring to the autumn.

On June 1, 1930, pupae were very abundant in a small permanent
stream near Kamloops, only a very small proportion had emerged by
this date but heavy emergence occurred between June 8 and 16.

On August 3, 1931, another permanent stream, larger than the above
and running swiftly over small boulders, contained great numbers of

larvae and pupae of virgatum canadensis with practically no other

species present. Some emergence of adults occurred here on August
6 but the main emergence would take place from mid to late August.

Another fairly large permanent stream with many ripples over small

boulders examined on September 1, 1931, was found to contain only this

species
;
a fairly large proportion were in the pupal stage. Emergence

was noted on September 2 and considerable emergence occurred in

laboratory rearing cages to September 11. In the stream it undoubtedly
emerged in large numbers to late September.

Type locality of race canadensis—Kamloops, B.C.

Holotype —Male, No. 3454, Canadian National Collection, Ottawa.

Allotypes—Female, Canadian National Collection, Ottawa.

Paratypes—70 reared females and 40 reared males distributed in

Canadian National Collection, U.S. National Museum and
author’s collection.

Simulium hunteri Malloch

This belongs to the virgatum group but is slightly larger and darker
than the last species; the dark vittae on the mesonotum are of much
the same appearance but the vestiture of this part is coarser and the

scales are larger; frons shining and face sub-shining; fore coxae yellow;
legs bicoloured; claws as in virgatum canadensis; fore tibiae with
similar pollinose patch; apical four abdominal segments shining, black;

stem vein dark pilose.

This species is not particularly common but has a fairly wide distri-

bution in British Columbia. We have taken it in the Kamloops district,

the Kootenays and at 4,000 feet elevation near Vancouver. It has been
recorded by Malloch, and Dyar and Shannon from the Kootenays at

Ainsworth, from the Cassiar at Glenora and Dyar has taken it in the

Skeena district at Kwinitsa and also records it from Laggan. It attacks

horses, cattle and man freely. Nothing is known of the breeding places,

early stages or male.

Simulium sayi Dyar & Shannon

This is the third representative of the virgatum group and is about
the same size as that species but is even darker than hunteri; the fore

coxae differ from either of the last two species in being dark and there
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is no white pollinose patch on the tibiae
;
same type of mesonotum orna-

mentation but vestiture not so coarse as hunteri or as fine as virgatum
canadensis; frons and face opaque, grey; legs with black predominating;
claws with small sub-basal tooth; abdomen with colouration similar to

hunteri; stem vein dark pilose.

This species has previously been recorded only from Colorado and
the early stages and male have hitherto been unknown. In the male
genitalia the side piece is strongly shouldered as in virgatum canadensis
and the clasper is somewhat similar in shape but with a moderately long,

slender terminal tooth. Specimens were reared from several small

streams in the Kamloops district—in one stream pupae were extremely
scarce among various other species in June, but were dominant in

September, 1930. In another stream in 1928 this species was dominant
in July. The breathing organs consist of eleven filaments on each side,

these three and four branched from three main basal stems. The pupal
case has a fairly long pointed visor-like projection forward. Horses and
cattle are attacked.

Okanagan river at Okanagan falls, B.C. Type of rocky ripples responsible; for great

numbers of blackflies. Larvae and pupae of Simulium arcticum abundant. Freshly

emerged adults noted in April.

Simulium arcticum Malloch

Small to medium sized dark species with markedly bicoloured legs

;

mesonotal pilosity brassy and fairly long and well distributed; anterior

mesonotum with large lateral pollinose areas
;
apical four abdominal

segments shining, remainder velvety black; frons shining; face opaque;
stem vien pale pilose; fore coxae yellow; fore tibae with white pollinose

area
;
claws with small sub-basal tooth.

This is one of the most widely distributed and abundant species in

western Canada, and one of considerable economic importance owing to

its serious attacks on livestock, death sometimes being caused. It is

annoying to man from its habit of flying into the face, but its blood-

sucking appears to be restricted to the larger animals. The preferred

breeding places are large rivers at points where rocks and boulders
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form shallow ripples
;

it also occurs, however, in smaller permanent
streams. The pupae have twelve filaments on each side and cases with
characteristic large “lattice work’” openings anteriorly. They often
encrust rocks in very great numbers. Our specimens are mainly from the

Kamloops district, North Thompson valley, Okanagan valley and Fraser
and Thompson canyons. The type locality is Kaslo, and Malloch also

records it from Bear lake. Additional records given by Dyar and Shan-
non are Lake Atlin, Kokanee Mountain, Lillooet and Hazelton.

Simulium venustum Say.

As in the case of arcticum, rather variable in size and colouring;
blackish with markedly bicoloured legs; mesonotum dark, sub-shining;
vestiture not as abundant as in arcticum, scales very fine and pale, too
scanty to obscure dark integument

;
abdominal colouration much as in

arcticum; frons shining, face opaque; stem vein pale pilose in some,
apparently dark in others; fore coxae yellow; white pollinose patch on
tibiae

;
claws simple.

Campbell creek near Kamloops, B.C., a slow- flowing, winding stream with much trail-

ing aquatic vegetation. Simulium venustum here in great numbers in July; in early

June larvae and pupae mainly Eu. boreale and Pro. dicentum.

Few Canadian blackflies have a wider distribution or are as abundant
as this species, which is almost always the main culprit when fishermen
and campers are tormented by swarms of these pests. Comparatively
few Canadian species are definitely known to attack man sufficiently to
be noticeably troublesome, but this species more than makes up for any
hesitancy on the part of the others. It does not appear to have very
marked host preferences but will readily attack most animals and is
even a serious pest to birds. Very large series are included in our British
Columbia material from the Kamloops and Nicola districts, Okanagan,
North Thompson valley, Kootenays and Chilcotin (Mr. Buckell procured
large series from the Barkerville district). Dyar and Shannon record it
from Prince Rupert, Lake Atlin and Bear Lake. Small permanent
streams with much aquatic vegetation, and even irrigation ditches are
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often the source of great numbers of these flies. During June and early

July this was the dominant species in a number of streams in the Kam-
loops district.

Species recorded from adjacent territory in western United States and

Yukon which may occur in British Columbia

In addition to the species listed as definitely known from the province

the following will probably be found as further collecting is under-

taken :

—

Prosimulium exigens D. & S.
;
Eusimulium canonicolum D. & S.

;

Eusimulium pugetense D. & S.
;
Simulium bivittatum Malloch

;
Simulium

piperi I). & S. and Simulium Venator D. & S.

Description of a new pupa with unusual breathing organs

and the corresponding larva

Of the eleven hitherto unknown pupae discovered during these in-

vestigations the one described below has perhaps the most unusual
charactertistics

;
it has certain features that are rather unique as far as

North American species are concerned and we have failed to find any-
thing quite like it in the foreign literature at our disposal. Unfortunately
it is not possible to state at the present time if it represents a new
species or belongs to one of the blackflies already known in the adult

stage, as for instance Prosimulium fulvum. Larvae were thickly en-

crusted on a cedar bough trailing in a fairly large swift-flowing moun-
tain torrent in the Eagle valley near Revelstoke

;
few were found on

rocks and boulders. The larvae were mainly fully developed and a

number were placed A>n damp cotton wool where several of them
pupated after two or three days. As is usual under these conditions, no
pupal case was spun, but from the strong development of the two pos-

terior hooks and arrangement and number of the various spines on the

abdomen it seems probable that this is one of those species in which an
irregular matting of threads takes the place of the ordinary well-

constructed type of cocoon.

Pupa. Large, 5mm. long by 2 mm. wide
;
orange yellow in colour,

only freshly pupated specimens available
;
mesonotum rather promi-

nently humped, indications of three dark vittae
;
breathing organs in the

form of two very stout tubes, ringed with a number of shallow con-

strictions and lying sub-parallel to each other, one tube shorter and
smaller in diameter than the other; the common base from which they
arise is very short and the division occurs fairly near the point of attach-

ment on the thorax; from the apical quarter to apex of each large main
tube arise a number of long thread-like filaments of rather uniform
size

;
they are most numerous at the apex of the tubes and total thirty-

seven in all, sixteen on the smaller tube and twenty-one on the larger

;

the apical segment of the abdomen is armed with a pair of unusually
strong sharp hooks projecting in a dorsal direction; on each of the

third and fourth segments dorsally are eight forwardly projecting, short

curved hooks on the apical border; ventrally there are two forwardly
directed hooks on each of the segments five, six and seven

;
from the

third to terminal segments dorsally there is a band of closely placed
minute spines at the base of the segments; these project posteriorly,

and each band numbers several hundred.
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Larva. When full grown 9 mm. long; yellowish; pupal respiratory

histoblasts black and peculiar character of these organs plainly visible

;

triple anal gills simple without any small lateral “Suds”
;
head capsule

yellowish anteriorly but shading to brown posteriorly, markings brown
as follow : central broad diffused stripe with pair of lateral spots each
side of this

;
apical antennal segment thin, dark brown, basal segments

broader and pale yellow.
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EPIDAPUS SCABIES. Hopk. AS A GREENHOUSE PEST
IN VANCOUVER

G. J.
Spencer, University of British Columbia

One morning during the first week in October, 1931, a commercial
greenhouse grower from North Vancouver brought over for identifica-

tion and suggestions of control, a quart milk bottle of rich greenhouse
soil in which were enormous numbers of minute white worms. They
resembled soil nematodes but were too big for these, being about 2 mm.
long: microscopic examination showed them to be Dipterous larvae.

They swarmed all through the soil but were distinctly gregarious, col-

lecting together in white masses which showed as large as 50 cent

pieces through the sides of the bottle. Slowly these masses moved from
place to place while all larvae seemed restless, travelling incessantly.

Since the problem of control was immediate, the earth was trans-

ferred to a large stender, some being treated immediately with a cold

saturated solution of sodium silico fluoride and some set aside for

dessication at normal warm laboratory temperature. In two hours the

larvae treated with fluoride solution were unharmed while those in the

drying soil sample had left the surface of the soil and had collected on
the bottom of the receptacle where the soil was still damp. Within six

hours most of those in the drying soil were dead, so the owner was
immediately advised by telephone to allow the affected soil to dry out
as fast as possible, if necessary by turning on extra heat and by deeply
raking over the soil at intervals to accelerate the drying out process
without adopting any further treatment. He did this and rid his house
of the pest within a few days. Up to the time of writing, March, 1932, he
has had no further trouble with them.

History of the Outbreak

From this man and from other sources, I find that this type of

infestation has appeared within the last six years, at least twice in

North Vancouver and once in Vancouver itself. In all three cases the
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outbreaks occurred in greenhouses. Growers maintain that the larvae

appear in autumn and become a pest, completely destroying all crops
planted in the soil, the crops being chiefly mushrooms.

Searching available records for identification, T find that these mag-
gots are the larvae of a Fungus Gnat which, as nearly as I can determine,
is probably Epidapus scabies Hopkins, or a closely allied species. The
only description I can find is in Sanderson’s manual of economic insects

in which are reproduced Hopkins figures illustrating the life history of

the pest. It was originally described by Hopkins in 1895 at West Virginia

Agricultural Station; was mentioned again by Chittenden in 1907 and
again by Gossard in 1911, and apparently not since then. It does not

seem to have been recorded in Canada until now. In North Vancouver
it appeared in 1928 and about the same time in the old Royal Nurseries
in Vancouver; it was reported again in North Vancouver in 1931.

I bred out some individuals and the larvae, pupae and adults agree
very closely with Hopkins’ descriptions. The female is a wingless midge
with a relatively very large abdomen while the male is winged and very
much smaller. The female moves fairly deliberately over the surface of

the soil while the male tears around at a great pace, seldom taking
flight. Mating occurs very soon after the females emerge from pupal

cases in the soil. Both sexes run to cover on the least atmospheric dis-

turbance and are consequently best observed under a glass plate. At
first sight, without magnification, they are not unlike certain Collembola.

Notwithstanding the greatest care I failed to rear any further gener-
ations and all died out. It may be that there is only one brood a year,

in which case the minute larvae of the second generation are growing
in the soil, which is being maintained in the laboratory for that purpose,

suitably dampened and covered.

They are reported in literature as causing a scab-like blemish on
potatoes, but injured and perfect, potatoes and carrots which I put into

the stender, have so far not been attacked by the larvae.

As far as control is concerned, the drying out which I recommend
almost at once, seems very effective against the myriads of larvae, pro-

vided that the process can be continued fast enough and deep enough
to catch the downward-migrating larvae. One of the growers reported
having used napthalene flakes over the surface of his soil, covered with
canvas to keep in the fumes, and declared that he secured perfect con-
trol. Since this man uses napthalene as a panacea against a wide range
of insect pests, I have either to change my views of napthalene or to

proffer this as a second means of control in addition to the drying out
process.

Acknowledgments.
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BOOKLICE IN BRITISH COLUMBIA HOMES
K. Graham, University of British Columbia

Within recent years three instances have come to my attention of

outbreaks of Book-lice (Family Atropidae) in homes in British Colum-
bia. Since two of these infestations had the same origin and since all

three were of economic importance, it seems worth while to record them.

The first infestation occurred in 1926 when an outbreak of book-lice
was reported in a house in Shaughnessy Heights, the fashionable resi-

dential section of Vancouver. The occupants of the home were dis-

tracted; one woman was hysterical. Inspection showed a very large
house, scrupulously clean from cement basement floor to attic roof,

with no visible material in which the book-lice could possibly breed.
The house was inspected in minutest detail without accounting for the
source of the insects, which could fairly readily be seen in all the rooms,
on every -article of furniture, in every clothes closet, between the sheets
and on my lady’s dresses on their hangers. They seemed to be thinly and
evenly distributed about the house, and the only source discovered in

any room was the baseboard behind which they ran for cover. Recom-
mendations for control were puzzjing since there was no definite source
discernible. However, sodium fluoride was recommended to be applied
as a fine dust around the periphery of every room. Enquiry two weeks
later showed that the infestation was reduced to a point where the lice

were inconspicuous.

The breeding ground of the Atropidae in this house was accidentally

discovered shortly afterwards by carpenters engaged in replacing the

draining board of the kitchen sink. Under the board and all around the

sink were teeming hordes of book-lice which were immediately done to

death in a variety of harsh ways. The infestation seemed to extend some
distance up into the wall so the plaster was torn down from two sides

of the kitchen and upon the entire area being renovated the whole in-

festation died out completely.

I am at a loss to account for the beginning of this swarm, or as to

how they came to flourish under the draining board unless the insects

were brought in originally in the fibre padding which is placed under
the floor boards.

The second outbreak occurred in Victoria in 1928 in a newly built

residence. Furniture purchased in February of that year revealed patches
of mohair falling out during August, but no visible presence of

marauders was apparent until a white linen cloth laid over the daven-
port became swarming with tiny insects. Specimens sent to the Univer-
sity were undoubtedly Atropids while those examined by an official of

the museum in Victoria and also by an experienced upholsterer were
reported as Buffalo “moths”. It seems quite certain that these latter

were causing the damage, while Atropids, already present, were breed-

ing in vast numbers in the padding with which the furniture was
upholstered. When food supply became scarce they began to spread

through the house in a manner which caused much concern and anxiety

to the inhabitants. The furniture was fumigated with carbon-bisulphide,

but was so damaged that the dealers replaced it without further cost.

The third outbreak occurred in the autumn of 1931 in a recently built

home in Point Grey (Vancouver). The identity of the insects had been
grossly mistaken and their introduction had been attributed to a poor
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youth to whom the lady had given a meal
;
for, shortly after this kind

deed it was noted that numbers of tiny insects were swarming about,
particularly in the proximity of the davenport and chairs. Personal
inspection showed no sign of the insects on the floors since the room had
been thoroughly scoured, and barriers of paradichlorbenzene laid down
to prevent their spread. However, on the underside of the davenport and
chairs and particularly beneath the tapestry were tremendous numbers
of Atropids. Since a careful inspection of other parts of the residence

revealed no traces of the pests it is concluded that the furniture (which
must have been more or less stocked with them before leaving the

storehouse) was the source of infestation and that they increased

extensively until the food supply wTas depleted and then necessity forced

them to migrate.

From these three instances noted we may conclude that while an
infestation of book-lice may arise by breeding in damp and concealed
parts of a building itself, it is more likely that they originate from furni-

ture which has not been adequately sterilized before leaving the factory

or warehouse.
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A LIST OF THE ANTS OF BRITISH COLUMBIA
E. R. Buckell, Dominion Entomological Branch, Vernon, B.C.

In the Proceedings of the Entomological Society of British Colum-
bia, No. 24, for 1927, the writer published an annotated list of twenty-
nine ants which had been recorded from British Columbia prior to 1928.

Since that time and up to December 31st, 1931, collections from 150

nests in British Columbia have been determined and twenty-six new
records established.

In the following list all the material was collected by the writer

unless otherwise stated.

The writer is indebted to Mr. R. M. Smith, Prof. W. M. Wheeler
and Dr. Mann for the identification of material.

Order HYMENOPTERA
Superfamily FORMICOIDEA

Family FORMICIDAE
Subfamily MYRMECINAE

Genus Solenopsis Fabricius

(1) Solenopsis molesta Say:—Osoyoos, April 24th, 1925.

Genus Pheidole Westwood

(2) Pheidole oregonica Emery :—Osoyoos, April 23rd, 1925.

Genus Stenamma Westwood

(3) Stenamma nearcticum Mayr :—Recorded from British Columbia
by Prof. W. M. Wheeler.

Genus Aphaenogaster Mayr
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(4) Aphaenogaster subterranea subsp. occidentalis Emery :—Okanagan
Falls, April 24th, 1919; Naramata, May 2nd, 1919; Penticton,

April 13th, 1919; Chilcotin, April 25th, 1920; Vernon, April
3rd, 1925; Kamloops, April 15th, 1925; Vaseaux Lake, March
17th, 1926.

Genus Pogonomyrmex Mayr

(5) Pogonomyrmex occidentalis Cresson :—Keremeos, May 11th, 1919 ;

Oliver, May 4th, 1924; Osoyoos, April 23rd, 1925.

Genus Myrmica Latreille

(6) Myrmica mutica Emery:-—Dog Lake, October 1st, 1913 (Dr. C. G.

Hewitt)
;
Okanagan Falls, April 24th, 1919; Summerland, April

20th, 1919.

(7) Myrmica rubra subsp. brevinodis var. frigida Forel :—-Recorded
from British Columbia by Prof. W. M. Wheeler.

(8) Myrmica rubra subsp. brevinodis var. whymperi Forel :—Recorded
from British Columbia by Prof. W. M. Wheeler.

(9) Myrmica rubra subsp. brevinodis var. sulcinodoides Emery :

—

Minnie Lake, July 26th, 1925.

(10) Myrmica rubra subsp. brevinodis Emery var.:—Chilcotin, April

20th, 1920; Kamloops, April 16th, 1925; Barkerville, August
2nd, 1925.

(11) Myrmica scabrinodis subsp. lobicornis var. lobifrons Pergande
(glacialis Forel) :—Recorded from British Columbia by Prof.

W. M. Wheeler.

(12) Myrmica scabrinodis Nyl, subsp. or var.:—Chilcotin, April 20th,

1920.

Genus Leptothorax Mayr
(13) Leptothorax acervorum subsp. canadensis Provancher :—Chilcotin,

April 28th, 1920 (not typical).

Subfamily DOLICHODERINAE
Genus Liometopum Mayr

(14) Liometopum apiculatum subsp. luctuosum Wheeler:—Naramata,
May 4th, 1927.

Genus Tapinoma Forster

(15) Tapinoma sessile Say:—Fairview, May 19th, 1919; Penticton, April

23rd, 1920; Chilcotin, April 20th, 1920; Nicola, April 22nd, 1924;
Kamloops, April 15th, 1925; Lillooet, May 27th, 1925

;
Osoyoos,

May 24th, 1925.

Subfamily CAMPONOTINAE
Genus Lasius Fabricius

Subgenus Lasius s. str.

(16) Lasius niger var. neoniger Emery:—Chilcotin, April 20th, 1920.

(17) Lasius niger subsp. alienus var. americanus Emery:—Okanagan
Falls, April 24th, 1919; Nicola, April 22nd, 1924; Osoyoos,
April 23rd, 1925.

(18) Lasius niger var. sitkaensis Pergande:—Salmon Arm, April 5th,

1925.

(19) Lasius brevicornis Emery:—Chilcotin, April 25th, 1920; Osoyoos,
April 24th, 1925.

(20) Lasius flavus subsp. nearcticus Wheeler :—Naramata, May 22nd,
1919.
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(21) Lasius umbratus subsp. subumbratus Viereck :—Keremeos, July
23rd, 1925.

Subgenus Acanthomyops Mayr
(22) Lasius (Acanthomyops) interjectus Mayr:—Kamloops, April 16th,

1925.

(23) Lasius (Acanthomyops) claviger Roger :—Penticton, May 2nd,

1919; Chilcotin, April 24th, 1920; Minnie Lake, July 26th,

1925.

(24) Lasius (Acanthomyops) latipes Walsh:—Kamloops, April 16th,

1925.

Genus Formica Linnaeus

(25) Formica sanguinea subsp. subintegra Emery:—Fairview, June
12th, 1919.

(26) Formica sanguinea subsp. subnuda Emery :—-Salmon Arm, April

6th, 1925.

(27) Formica sanguinea subsp. puberula Emery:—Chilcotin, April 20th,

1920; Minnie Lake, July 25th, 1925.

(28) Formica rufa subsp. obscuripes Forel :—Kaleden, April 14th, 1919.

(29) Formica rufa subsp. obscuripes var. melanotica Emery:—Pentic-

ton, April 23rd, 1919; Chilcotin, April 20th, 1920; Minnie Lake,

July 25th, 1925.

(30) Formica rufa subsp. aggerans Wheeler:—Chilcotin, April 25th,

1925.

(31) Formica oreas var. comptula Wheeler:-—Fairview, May 5th, 1919;

Chilcotin, April 20th, 1920.

(32) Formica whymperi Forel :—Emerald Lake (Collected by Prof.

W. M. Wheeler).

(33) Formica hewitti Wheeler:—Emerald Lake (Collected by Dr. C. G.

Hewitt)

(34) Formica truncicola subsp. integra Nyl :—Salmon Arm, April 7th,

1925.

(35) Formica fusca Linnaeus:—Barkerville, August 8th, 1925.

(36) Formica fusca var. gelida Wheeler:—Osoyoos, June 9th, 1919;

Barkerville, August 2nd, 1925
;
Invermere, August 29th, 1925.

(37) Formica fusca var. argentata Wheeler:—Lillooet, May, 7th, 1925.

(38) Formica fusca var. subaenescens Emery:—Kaleden, April 14th,

1919; Chilcotin, April 25th, 1920; Osoyoos, April 23rd, 1925.

(39) Formica fusca var. neoclara Emery:—Chilliwack (Collected by Dr.

C. G. Hewitt)

(40) Formica fusca var. neorufibarbis Emery:—Kelowna, and Kaslo
(Collected by Dr. C. G. Hewitt)

;
Chilcotin, April 24th, 1920.

(41) Formica fusca var. narcida Wheeler:—Chilcotin, April 20th, 1920.

(42) Formica fusca subsp. pruinosa Wheeler :—Fairview, May 12th,

1919.

(43) Formica subpolita Mayr:—Okanagan Falls, April 24th, 1919; Chil-

cotin, April 20th, 1920; Oliver, May 2nd, 1921
;
Kamloops, April

15th, 1925.



Proceedings, 1932 25

(44) Formica subpolita var. camponoticeps Wheeler :—Okanagan Falls,

April 24th, 1919; Chilcotin, April 23rd, 1920; Kamloops, April
15th, 1925

;
Osoyoos, April 23rd, 1925

;
Lillooet, May 27th, 1925

;

Vaseaux Lake, March 17th, 1926.

(45) Formica neogagates Emery:—Fairview, May 21st, 1919; Chilcotin,

April 20th, 1920; Osoyoos, April 23rd, 1925.

(46) Formica neogagates subsp. lasiodes var. vetula Wheeler:—Chilco-

tin, April 20th, 1920.

(47) Formica cinerea Mayr. var. :—Nicola, April 17th, 1925.

Genus Polyergus Latreille

(48) Polyergus rufescens subsp. breviceps Emery:—Chilcotin, April

20th, 1920.

Genus Camponotus Mayr

(49) Camponotus levigatus F. Smith:—-Cranbrook, August 20th, 1925.

(50) Camponotus maculatus subsp. vicinus Mayr:—Osoyoos, April 23rd,

1919; Rockcreek, April 22nd, 1919; Lillooet, May 27th, 1925.

(51) Camponotus maculatus subsp. vicinus var. nitidiventris Emery:

—

Vernon, April 3rd, 1919; Chilcotin, April 25th, 1920; Kamloops,
April 15th, 1925.

(52) Camponotus maculatus subsp. vicinus var. luteangulus:—Nicola,

April 22nd, 1924.

(53) Camponotus herculeanus var. whymperi Forel :—Chilcotin, April

25th, 1920; Barkerville, August 2nd, 1925; Douglas Lake, June
1st, 1925; Revelstoke, July 2nd, 1925; Invermere, August 29th,

1925.

J54) Camponotus herculeanus var. modoc Wheeler :

—

Summerland, April

20th, 1919; Chilcotin, April 20th, 1920.

(55) Camponotus herculeanus subsp. ligniperdus var. noveboracensis

Fitch:—Keremeos, May 11th, 1919; Fairview, May 3rd, 1919;

Chilcotin, April 20th, 1920.

FURTHER NOTES ON RHYNCOCEPHALUS SACKENI, WILL.
(Diptera, Nemestrinidae)

G.
J.

Spencer, University of British Columbia

Last spring 1931, I presented before this Society certain records

made in summer 1930, of flies laying eggs in telephone poles which
were strung along the floor of a long shallow valley in the Chilcotin

district of B.C. A closely related fly is reported in literature as parasitiz-

ing larvae of wood-boring beetles
;

I could not at the time reconstruct
the life history of the flies I found. However, this past summer 1931, I

had an opportunity of again inspecting these same telephone poles and
present herewith the following further records which will partly clear

up the problem of the habits of these rare flies.

The first visit was on June 3rd and I found three flies ovipositing

on a pole, and just above ground level, a specimen of the Cerambycid
beetle Asemum atrum Esch. alongside a new emergence hole in the

wood. Last year I reported the poles as having no emergence holes of

any insects in them
;
this season I noted my mistake, since the three
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poles in question had many emergence holes of Cerambycid beetles from
ground level to not more than 4 inches up, mostly concealed by straggl-
ing blades of grass around the bases of the poles.

The next visit was on June 9th when 18 ovipositing flies were col-

lected and, alongside two new emergence holes, two specimens of the

Cerambycid Xylotrechus obliteratus Lee. Moreover, two empty puparia,

presumably of these flies, were partly protruding from a large crack
in the wood. The puparia have been preserved but until I get definite

confirmation, I cannot describe them as belonging to these flies.

A visit to another station three miles away on June 12th, took me to

a lone poplar tree. This poplar was the sole survivor of one clump, of

the prevailing clumps scattered all over the ranges, or occurring as

fringing belts to the coniferous forests over most of the Chilcotin

country. The previous season the tree had been a conspicuous green
landmark on the open range

;
it was now dying and leafless. Buzzing

round its 12-foot-high top like a swarm of bees, was a large number of

flies. This was the first time I had found any in any place other than
on the telephone poles

;
most were flying round the top of the tree, a

few were laying eggs in cracks in the trunk. I collected 22 flies out of

possibly three times that number flying around and on searching the

ant-infested trunk, I found 2 Xylotrechus beetles about a foot above
ground level. It was impossible to assign any particular hole as the

exit hole of the beetles, because the trunk was riddled through and
through by black ant tunnels.

The next day, June 13, the original station was inspected and 8

flies and 2 Xylotrechus removed from the three poles
;
an end pole had

a new emergence hole but no beetle on it.

The same day, some dying poplars on a neighboring station some 203
yards away, were inspected and one Xylotrechus was found

;
there were

no flies to be seen, on or near the trees.

At this time I was called to Lytton and did not return to the Chil-

cotin stations until July 3rd, when only one fly was to be found any-
where, and no beetles. To my surprise the emergence holes of the

beetles in the posts had disappeared, and I found that during my absence
the telephone repair gang had travelled the line and had pulled up these

three posts, had cut off the portions sunk in the ground, and had replaced

them with the areas containing the beetles holes, some three feet in

ground. The telephone line had been installed in 1912 and in the follow-

ing 19 years, for the repair gang to come and rebury my three poles

only, out of the miles of poles on either side, seemed a cruel stroke of

luck. However, I chopped up the rotten sawed-oif basal parts and found
27 beetle larvae . . . mostly in one stump, the central one. These I

packed in a quantity of the punk from which they came and took them
to Lytton where, in a frenzy of grasshopper control measures, I forgot

them for several days and on opening the container, found them all

mouldy and flaccid. In my wish to rear them, I did not pickle or dissect

any for fly larvae inside them.

These observations serve as additional short chapters to two previous

papers presented before this Society, tieing the two subjects together

. . . the one on “Beetlesemerging from prepared timber after a period of

years” and the other on the egg-laying habits of these Nemestrinid flies.

To the first topic I now make this addition . . . here we have evidence of
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beetles of two genera and two species Asemum atrum Esch. and Xylo-
trechus obliteratus Lee, emerging from dressed fir telephone poles at

a distance of not more than 4 inches above ground level (with one
exception of one pole only, of 14 inches), the poles in question having
been installed 19 years previously. Either the larvae were already in the

poles when these had been cut and had been undergoing development
for at least 19 years, or else the parent beetles had laid eggs in them
after they had been dressed, dried and posted. The latter suggestion is

probably the correct one and is another link in my contention that some
individuals at any rate, of the wood-boring families Cerambycidae and
Buprestidae are capable of starting a new generation by ovipositing

on dressed and drying timber and that the larvae on hatching from the

eggs, are capable of establishing themselves on such wood without hav-
ing to feed first on bark, cambium and sap wood, as has hitherto been
considered necessary. It means also, that the eggs had been laid at, or
near, ground level, and the grubs had worked downwards to feed and
develop—and upwards again to pupate and emerge as beetles. How long
this larval period lasted, it is impossible to say.

It is true that evidence is only circumstantial
;

I did not see the
beetles emerging from these holes. The lone specimen of Asemum
atrum may have been a transient; I do not think the others were. How-
ever, finding freshly-emerged beetles resting alongside of white, newly-
cut, oval holes, is fairly strong circumstantial evidence.

Concerning the second phase of this evidence, we cannot fail to link

together the finding of the beetles Asemum atrum Esch. and Xylo-
trechus obliteratus Lee. emerging from much-tunnelled and perforated
poles—with the flies Rhyncocephalus sackeni Will, found in large num-
bers ovipositing in cracks in these poles, and in a dead Populus tremu-
loides from which I took two beetles. The inference is that the larvae of

the flies are parasitic upon the larvae of the beetles named above or at

least upon one of them, Xylotrechus obliteratus Lee.

Again, the evidence is only circumstantial. However, men have been
hanged on much less evidence than this.
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tion of the beetles mentioned.

REFERENCE:—

Williston, Manual of North American Diptera.



28 B. C. Entomological Society

THE LIFE HISTORY AND BEHAVIOR OF THE EUROPEAN
EARWIG, FORFICULA AURICULARIA, L. IN

BRITISH COLUMBIA
Geoffrey Beall

Introduction

The European earwig, Forficula auricularia, L., has been studied by
previous investigators in British Columbia, but some features of its

life history have not been made known. This paper fills many of the
gaps, largely by the use of quantitative methods*.

Historical Background

The European earwig, Forficula auricularia, L., has become an ex-

tremely objectional garden and household pest in Vancouver and nearby
British Columbian cities. In order to check it, extensive control work
has been carried out by the authorities. Upon this problem some local

investigation was made in 1926 and 1927 by J. Stanley of the University
of British Columbia. He studied life history, seasonal development, and
control measures. However, the main basis of the control work has been
the findings of B. B. Fulton of Portland, Oregon.

Outline of Investigations

In 1929, May to September inclusive, a further study of the earwig
was undertaken in New Westminster, twelve miles from Vancouver.
The research included studies on parasitism and mechanical control in

addition to work done directly on the life history. The two former, al-

though not included in this paper, contributed much incidental data.

Further field notes were made and rearing was carried on during the

winter 1930-31 to complement the material previously gathered in the

summer.

FIELD OBSERVATION ON EARWIG HABITS
Trapping and rearing of the earwig, together with continuous obser-

vation of the life history, were carried on over a period of two years.

Winter Observations

Place of Hibernation

According to Fulton (’24) the earwig overwinters “under boards or

stones on the ground or in cavities in the ground, an inch or two under
the surface, rarely deeper.” Although this statement is true for British

Columbia, it was extremely difficult to find earwigs even in these situa-

tion in the winter. City blocks harboring earwigs by the tens of thous-
ands in the summer have failed to yield one earwig in hours of searching,

during the winter. Other entomologists in British Columbia have had the

same experience. Earth to a depth of two feet, matted old leaves, bases

*Mr. A. Gibson, Dominion Entomologist, has been kind enough to allow me to

use government data in this paper. To Mr. R. Glendenning I am deeply
obliged for his direction and assistance in the summer of 1929. To Dr. C. M.
Fraser, Department of Zoology, I am indebted for permission to publish
these results. The actual preparation of field data, as well as further experi-
ments, were carried on under Professor G. J. Spencer to whom I am greatly
obliged. I am also grateful to Mr. D. A. Arnott, Chatham, Ontario, to Dr.
W. V., Balduf, University of Illinois, to Prof. C. F. Drummond, University
of British Columbia, and to Mr. G. M. Stirrett, Chatham, Ontario, for

assistance in various ways in carrying out this work.
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of trees, hollows in trees, upper parts of thick bushes, half buried planks,

dry sheltered earth under verandas, and dry and wet piles of firewood,

have been searched in vain. Occasional earwigs have been found in the

decayed external layers of the bases of electric power poles exposed in

the course of road work: also in one case an earwig was found in a

buried piece of rubber tubing.

The only type of situation yielding earwigs in numbers has been
steep banks. They occurred in considerable numbers under the small

stones in a rockery forming a wall about four feet high bedded in stony
soil. Similarly, earwigs were found at the top of a gravel cutting along
a road. Both rockery and bank had a southern exposure. It was impos-
sible to say what conditions governed the choice of these spots, since

similar banks and parts of the same banks were unoccupied. It appeared
in the latter case that the Isopods were much more numerous in those

parts of the bank where no earwigs occurred. Possibly the determining
factor was soil drainage. The earwigs were found in cavities in the

earth against the stones.

Breeding in Winter

In the banks which did harbour earwigs, eggs were found quite early

in the winter. The season of 1931 was unusually mild with very little

frost, so that this reproductive activity may have been abnormal. At any
rate, three out of nine females found in January 14 were tending eggs.

Part of one of these clutches removed to the zoological laboratory

hatched in nine days. Comparison of this period with the thirty-one days
incubation required by eggs laid in the laboratory suggests that the field

eggs had been laid for some time before being found. Females were
found in various January collections to have laid eggs. Three females
taken on February 14 were brooding eggs.

The possibility that the female earwigs were occupied with, or pre-

paring for, oviposition during January and February, 1931, is substan-
tiated by the fact that, while the males were wandering freely, the

females were not. This idea was suggested when stones of the rockery
which had been lifted January 17 were again searched February 3.

Under the stones that had been previously raised to remove the earwigs,
about forty-five males, but no females, were collected. This situation

recurred on February 27, when thirty-six males and only one female
were found under the same stones. Apparently the only females captured
during this period were from situations previously undisturbed. It was
further noticed on February 3, after several warm days, that a large

number of earwigs, exclusively male, had moved out from the embank-
ment under some creepers at the foot.

Spring and Summer Observation

A variety of observations, including oviposition, nesting, copulation
and copulation behavior, were made during the spring and summer.

Second or Delayed Oviposition

In May and June, some overwintered adult females were wandering
freely at a time when the majority of them was caring for brood. They
occurred in the trees even more than on the ground, as was definitely

proven in quantitative trapping, which would seem to indicate that they
were in no way associated with nests. Dissection of thirty such earwigs
during the last fortnight of May showed almost all to carry eggs at all
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stages of development. This phenomenon suggests that a second or
delayed brood occurs in the field. The fact that females can produce a
second clutch of eggs was conclusively demonstrated.

From among the numerous females dug up on May 16, 1929, thirty-

three, or about one-third of them, that were quite definitely tending
brood, were selected. These were put in an enclosure that did not permit
ingress or egress. No males were added. As described below, fungous
disease was very serious among these overwintered adults so that most
died. However, by June 7, six surviving females were found to have nests

on the surface of the ground under pieces of wood. Of these, five had
41, 44, 45, 33 and 57 eggs, respectively, while one lot was not counted.

Of these six females, two survived to hatch their eggs. This process

was completed on June 26. On July 2, a third nest was found under the

ground with the eggs not quite all hatched. These three surviving

females and an overwintered male were put in a suitable jar to see

whether they would produce a third brood. None was obtained, although
all these females survived for a number of weeks, and one lived until the

first week in October.

Earwigs Nesting Above Ground
In two cages used primarily for the study of parisitism, some ear-

wigs were noticed to nest above ground, in contrast to their usual sub-

terranean habit.* In these cages, which were six feet square, two lots

of about 100 adult overwintered earwigs were confined. About sixty

per cent, of the many clutches found were in the folds of newspapers,
which were scattered about. This paper teemed with other adult ear-

wigs, a condition which would not seem to favor egg laying. The re-

mainder of the nests were on the surface of the ground, mainly below
the paper. The soil could not be turned over to determine how many
nests were below ground.

It is possible that this nesting above ground was due to the wet con-

dition of the soil. In the case of ten females kept individually in glass

quart jars, none laid in the available folds of paper and only one on the

surface of the soil, while the rest oviposited below the surface. This
soil was much drier than that in the large cages, although it was also

less crowded.

A field occurrence of this modified nesting habit might be sought in

city blocks having very wet soil even in the hot summer. Such a district

lies about Trout Lake at the bottom of a drainage basin in Vancouver
south. It is difficult to suppose that earwigs breed in the normal way,
underground, in such a place. This region was found, in an inspection

made in August, 1929, to be lightly infested with earwigs.

Period of Copulation

In the spring of 1929 a great many males were found to have over-
wintered. They were a sluggish group which died off rapidly, even
compared with the companion females. Nevertheless, these males re-

tained the capacity to fertilize the females until their end. In the stocks
of earwigs maintained in the large cages, at least four definite cases of

copulation were seen during the first fortnight in June. In stocks of ear-

wigs maintained during the winter of 1931, copulation was found to

occur at all times.

*See description of cages, p. 32.
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Fungous Disease

In the large cages for study of parasitism the 2000 adult over-
wintered earwigs introduced in the spring practically all died before the

new generation of individuals became adult. The most common cause
of death appeared to be a fungous disease. This apparently did not
attack nymphs to the same extent as the adults. It occurred mainly be-

tween the sclerites and between the abdominal segments, and in the

nymphs where the body wall was thin. The probability that the fungus
is more than saprophytic is suggested by the fact that earwigs are

commonly seen moving about feebly with the first hyphae appearing.

Death occurs about twelve hours later. The body after death is bloated

and filled with mycelia. An identification of this fungus was not obtained,

since no fruiting bodies could be found internally. Fruiting bodies of

Mucor, which was probably secondary, were found plentifully on the

surface.

So far as could be seen, this fungous disease occurred among earwigs
when high relative humidity coincided with warmth. In the summer of

1929 it was found especially in the large parasitism cages where the soil

became very wet in spite of all efforts to protect it from rain. Also, the

disease was very much more severe during the winter among adults

kept in the zoological greenhouse or in the laboratory than among the

earwigs seen in the field. It was suggested that the susceptibility of the

insects to disease under the preceding conditions was occasioned by a

combination of wet conditions and relatively high temperature. This
hypothesis was suggested by the fact that when the diseased lots of

earwigs were put in an open window, where the winter draught could
blow over the containers, the death rate declined greatly. This situation

was never cold enough in 1931 to freeze the moisture in the tins. At
the same time, some tins of earwigs, which had been kept on the ground
beneath a house, had remained practically free from disease while there.

Although the temperatures were moderately low in this situation, the

earwigs were quite active, even engaging in oviposition. Upon removal
of the tins to a room which went up to 70° F. for many hours a day, the
fungous disease literally flared up.

Autumn Observations

During the autumn, not many observations were made on the life

history of the earwig other than some which are discussed under the
topic “Trend of Population.”

Food Habits

The earwig is omnivorous, as many writers have reported. The com-
mon crucifer, Sisymbrium officinale, L., white clover, Trifolium repens,
L., and dahlia, Dahlia variabilis, were found to be favorites, apparently
in the order given. The adults in cages were found to eat the leaves of

many plants, including those of dandelion, Taraxacum officinale, Weber,
large leaved maple. Acer macrophyllum, Pursh, and hollyhock, Althaea
rosea, Cav., if other food was not available. Much pollen was found, by
dissections, to have been eaten. That of fruit trees early in the season,
and of dahlias later, were eaten. The earwigs ate pulverized apple and
also drained the druples of raspberries, when in captivity. Under this

condition they were also found to eat boiled beef and liver, and fresh
bread crumbs, upon which diet alone the earwigs thrived. As far as could
be seen, there was no difference between the kinds of food eaten by
nymphs and by adults, respectively.
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Adult earwigs were collected at 3.30 a.m., May 20 and 23 in order to
determine what they had eaten during the night. Eleven of these
examined in detail contained Pleurococcus, in most cases in large
quantities, as well as other food. Since this alga seems to occur in a
simple lichen, the accompanying hyphae were sought. Apparently
branched and unbranched filaments were present, although this obser-
vation was not confirmed by a botanist. Lichen containing Pleurococcus
occurs almost universally on trees, poles, fences, etc., about New West-
minster. The nature and importance of the arboreal habit of the earwig
may perhaps be determined, after more extensive examinations of this

sort, to be connected with the occurrence of lichen on the trees.

Two cases of cannibalism were seen in the field, while in the cages,

earwigs killed with scalding water were eaten readily by the living. In

the rearing experiments of the winter, the female earwigs ate a great
many of their own eggs. This occurred in spite of the fact that plenty
of food was present. In one particular case, a quiescent female, when
disturbed, picked up an egg, drained it and then swallowed the skin.

Relationship Between Distribution of Earwigs and Density of

Human Population

In the former municipality of South Vancouver, the degree of in-

festation by earwigs apparently varied directly with the degree of

human occupation. The northwestern part of the district adjacent to

the City of Vancouver, and a strip along the Kingsway highway are

largely occupied by dwelling houses
;
the southern part, particularly in

the east, is largely unoccupied. In the northwestern part the majority,

and in the southern regions the minority, of the lots per block are

heavily infested. While a relationship like that suggested here, has been
generally assumed to exist, this data would make its quantitative demon-
stration and evaluation possible. Unfortunately, time has not been avail-

able to make this study possible.

REARING EXPERIMENTS
Rearing was carried on under modified outdoor conditions in 1929

and under laboratory conditions in the winter of 1930-31. This work was
fairly successful. In the first case, about 50% of the young nymphs
introduced into the cages, and in the second case 92% of the earwigs
hatched, reached maturity.

Conditions and Procedure in Outdoor Rearing

In the course of an attempt to obtain parasitism of the earwig, in the

summer of 1929, two large cages were set up. The first two thousand

nymphs captured in 1929 were put in the two cages. In addition, a few

nymphs were bred from adults which were placed in the cage at the

beginning of the season. Although this experiment was not undertaken

with the object of gaining data on the life history, some were obtained

incidentally.

The earwigs were kept in an enclosure formed by setting twelve

inch by one inch planks four inches into the soil with barriers on the

upper edge to prevent the escape of earwigs. Each cage was six feet

square. Walls and a roof of cheese-cloth were added for the purposes of

the study of parasitism. Within these cages the air movement was
naturally less than outside, and the temperature and relative humidity

were higher. In order to keep the ground as dry as possible, the cages

were covered with oil-cloth at night and during rains.
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Conditions and Procedure in Laboratory Rearing

During the winter of 1930-31, eighty-nine earwigs were reared to

maturity in the zoological laboratory. The eggs used were obtained
from earwigs captured in September, 1930, in New Westminster. The
males and females had been kept together during the autumn in cages
and tins in the university greenhouse and in the zoological laboratory.

The female, with her eggs, was isolated as soon as she began to lay. As
soon as hatching was completed, the mothers were removed. The
nymphs were kept under constant observation until they became adult.

Both the nests of eggs and the nymphs were kept in seamless tins,

which were two and three-quarters inches in diameter and three-quarters

of an inch deep, and provided with tight fitting lids. Since the earwigs were
.kept on damp towel paper, the air in the tins was always saturated with
water vapour. A thermograph was kept beside the tins of developing
earwigs. It is sufficient to say that the average room temperature was
62° F., with a general fluctuation of 3° F., and a maximum of 11° F.

The young during this winter were fed upon freshly mashed boiled

beef liver, freshly crushed bread, and freshly mashed apple. At the

time of hatching, sprouting wheat was added, and afterwards the leaves

of dahlias. This additional part of the diet was probably unnecessary.

In order to reduce disease among the nymphs, the containers, food

and paper were at first changed every day, then every two days, and
finally every three days. Care was taken always to use cleaned tools for

the different sets of earwigs.

Conclusions on Rearing

1. Length of Instars

The average duration of the various stages under the constant and
presumably favorable conditions of the laboratory were :

Stage Egg Instar I Instar II Instar III Instar IV

Days
duration

31 14 14 13 19

The method employed in calculating the average duration of the
stadia is to find the periods between the median days of the various
periods of metamorphosis. Thus, the day on which 50% of the moults
from first instar to second instar had been completed marks the lower
limit of the duration of the second instar, and the date on which 50% of
the moults from the second to the third instar had been cast determines
the other limit of the second instar. The average period thus determined
is fourteen days. Similarly, by a determination of the median day for

succeeding periods of ecdysis the average duration of the succeeding
stadia are determined. By an obvious extension of this principle, the
average duration of the egg state and first instar are calculated.

In Figure I the actual numbers of moults per day is shown together
with the median days of laying and hatching. However, the representa-
tion of the appearance of adults is modified to show the appearance of

males and females separately. The earwigs are subdivided into three
lots. Lots I and II each consist of the young from one clutch. Lot III

consists of the young from two clutches laid concurrently. As can be
seen from this chart, there was remarkably little variation in average
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length of the stages from the three lots. This agreement makes the
calculation of average duration of instars shown above very reliable.
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FIGURE I

Data on Rearing Earwigs

The number of moults cast daily is shown by solid black columns
and the median day of each period of ecdysis is shown by striated
column. The number of moults cast each day in the various groups
is indicated by the height of the columns. One division represents three
moults.

2.

Statistical Scatter in the Period of Metamorphosis
The scatter of the period of metamorphosis increased greatly as the

earwigs developed, even under the constant conditions to which they
were subjected in the laboratory. The standard deviation of the length
of periods of ecdysis from lot III measures this tendency as shown:

Moult II III IV

—in days 1 . 11 - .07 1.35 + .09 2 .58+. 18 3 .48T .24

This increase in scatter, indicated by these figures, can be seen in

Figure I.

3.

Chronological Appearance of Adults by Sexes
The females became adult a day or so earlier than the males.

4.

Proportion of Sexes

Among the eighty-nine earwigs reared in the laboratory, fifty-two

were female and thirty-seven were male. Thus 41.6% - 3.6% of the popu-

lation was male. The formula used is PE= .6745 when in this
N

case p= number of males; q= number of females; and N= p+ q. By the
same formula, the probable error of an expected 1/1 ratio between the
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two sexes in a total population of eighty-nine would be 3.2 earwigs.
Therefore, the deviation of the experimentally obtained ratio of 7.5

earwigs from a 1/1 ratio has a probable error of
H
-4.6 earwigs. That is,

there is one chance in four that the experimental ratio deviated as it

did from a 1/1 ratio, by chance. However, outdoor rearing gives addi-

tional support to the supposition that males form less than half the
adult population. Of 1181 adults reared from nymphs captured in June,

1929, 45.5% — 1.5% were male. The difference between this latter ratio

and that from indoor rearing is 3.9% 1 4.2%.

5.

Dimorphism in Males

Male earwigs exist in two non-intergrading groups—those with
short and those with long cerci. It had been originally expected to

observe the proportions in which the two forms appeared and to see

whether they matured simultaneously. However, all the thirty-seven
males obtained had short cerci.

QUANTITATIVE STUDY OF EARWIG POPULATION IN THE FIELD
—THE TREND OF POPULATION

The life history of the earwig throughout one summer is described
below from a quantitative view-point. The main gauge used is the

number of earwigs caught in a large number of widely separated traps.

Results of other experiments, particularly rearing, are used to support
the trapping observations. Apart from the biological interest of the
material, it is of the highest value economically as a basis of control

work.
Procedure in Trapping Earwigs

Extensive trapping was carried on in the months May to Sep-
tember, inclusive, 1929. One hundred and ten traps of various sorts

were set out on eleven lots lining the periphery of a square mile of the

hill on which New Westminster is built. The traps were scattered so

that the results obtained might be as general as possible.

Of the eleven city lots used for trapping, eight were well-kept gar-

dens, one was a deserted garden, one a small orchard, and two were
unimproved lots covered with bush and grass. On eight lots, referred

to as “trapped lots”, the earwigs were destroyed as captured, and on
three lots, referred to as “control lots”, the insects were returned to

the ground near the trap after the count had been made.

Traps Used
The traps used in the collection were very simple. They fell into

three groups, according to their position; those in trees, those on stakes,

and those on the ground.

The tree traps, which were five feet above the ground, consisted of

:

1. Jute sacking bundled up in the crotches of trees;

2. Jute sacking around the trunks of trees;

3. Newspaper Bundled up in the crotches of trees.

The traps which were eight inches above ground on stakes consisted

of

:

4. Inverted flower pots filled with grass

;

5. Inverted tin cans filled with newspaper.

The traps on the ground consisted of:

6. Old dry dahlia stems
;

7. Sections of bamboo, node and internode.
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Collection Period

During the first three months of trapping, May, June and July, col-

lections were made nearly every day from some of the traps in each
group. A total of about 1200 visits a month were made to the one hun-
dred and ten traps, and an average of 13,000 earwigs taken per month.
Only a selected group of traps, those in which the greatest numbers of
earwigs were caught, could be maintained over August and September.
During this period, three hundred and forty visits a month were made
to thirty-four traps and an average of 2500 earwigs taken per month.
Some further trapping was done by a helper in the late autumn of 1929
and early spring of 1930. A little parallel trapping was carried on in

Vancouver, twelve miles away, concurrently with that of New West-
minster. The earwigs were seen to be behaving similarly in the two
places.

Arithmetical Deviation of Life History Chart

Figures II and III show the trend of population. The average catch

for one trap for one collection is depicted for each day on which col-

lections were made. The catch from the “trapped lots” is more extensive

than that for the “control lots”, so is used in the life history charts

which follow. In describing the derivation of the charts' that for the tree

traps is first considered.

The total catch of nymphs and adults per average trap per day is

calculated for the whole season from the select group of tree traps

visited continuously throughout the five months. This was the five tree

traps that caught the most earwigs in the first three months of trapping.

The median yield for the first month per collection for the group was
twenty-two earwigs, and for the remaining four months sixty-nine

earwigs. A five day moving median is used to give the averaged, daily,

total catch throughout the season. The median is used, since it is in-

fluenced less by extreme, abnormal catches than other possible measures
of central tendency. Moreover, it shows the turning points and termina-

tion points of a curve or histogram clearly and accurately.

The percentage composition of the daily catch in adult males, adult

females, and various nymphal stages, is determined independently of

the averaged total catch per trap, previously determined. It is based
upon the catches from all tree traps visited on each day. In the course
of the season, thirty tree traps were operated, some for short and some
for long periods. Thus the composition of the catch might be based upon
all thirty traps on one day and on twenty-one traps the next day. In

all events a great many earwigs were collected. These daily collections

are smoothed with a three day moving-arithmetic mean, largely to

reduce fluctuations in catch which were caused by weather disturbances.

Projection of these percentages into the averaged total daily catch per

trap, as already determined, gives Figure II.

The percentages for the whole period are based upon about 20,000

earwigs. In the course of the five months 12,786 dead nymphs from the

ground, stake and tree traps, collected over fortv-six different days,

were identified as to instar by a binocular examination. For the first

part of the season, the earwigs examined included the total catch of

nymphs; later only a sample was taken as a check on the field deter-

mination. The field determination has been used, for the most part, as

the data for the calculations.
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For determining the general level of population, which changes fairly

slowly, the five day smoothing period is desirable. It includes enough
individuals to be reliable and extends far enough to smooth out short
period variations in catch occasioned by weather. Moreover, the figures

throughout the entire five months should be comparable, since they are
based upon exactly the same traps.

In determining the relative abundance of the various groups of

nymphs and adults, particularly of the former, since the numbers present
change quite rapidly, the short period, three day, smoothing is desirable.

The number of traps used or their relative effectiveness individually

should not affect the ratios of the various groups in the total catch, since

the various groups should occur equally in all like traps. However, since

any one group forms but a fraction of the total catch, the percentages
have been based upon a maximum number of traps, that is, a maximum
catch. In this way the degree of reliability of the percentages obtained
has been raised.

/WY JUNE JULY SJUO: SEPT OCT

FIGURE II

Averaged daily catch of earwigs per trap for tree traps, five feet

above ground. The total catch is resolved into componefit parts on
nymphs according to instar and adults according to sex.

NOTE:—The actual number of earwigs caught is of little significance, since it

depends upon the choice of traps. The fluctuations of the component groups are

significant.
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For the traps on stakes the procedure in plotting catches over the
five months is identical with that described above for tree traps. Seven
traps were maintained continuously over the period. The median yield per
trap per collection during the first month was eight earwigs, and during
the remaining four months, twenty-four earwigs. Eighty different traps

were operated at different times during the season. The percentages of

component groups are based upon 20,000 earwigs.

Averaged daily catch of earwigs per trap from traps on stakes,

eight inches above ground. The total catch is resolved into component
parts of nymphs according to instar, and adults according to sex.

NOTE:—The actual number of earwigs caught is of little significance, since it

depends upon the choice of the traps. The fluctuations of the component groups are

significant.

Conclusions with Regard to Seasonal Behavior Made on the Basis

Quantitative Studies

1. Survival of Males in Spring

In 1929 adult males were a significant fraction in the population until

the third week in May, and a non-significant fraction all summer. In

Rhode Island almost all male earwigs and apparently the majority of

females (Jones T7) die during the winter. The differences in survival

of adults in these two places for these two years suggests the lower
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winter temperatures of the eastern coast may be important in control-

ling the earwig. In the west, as pointed out in the preceding discussion
of disease, it is possible that the wet, warm conditions of the spring
are responsible for most of the deaths occurring among the over-
wintered adults.

2. Females Without Brood in Spring

At the beginning of May, a portion of the adult female earwig
population, in contrast with the majority, were by no means restricted

to the ground with their brood. On the contrary, they occurred more
freely in the tree traps than in the ground traps. This activity demon-
strates clearly that these females were not in any way occupied with
caring for brood.

The female catch became very much reduced in the fourth week of

trapping. This was not primarily a result of trapping, since other groups,
particularly the autumnal adults, showed no marked tendency to dis-

appear from trapped lots. The decline in numbers of these vernal adult

females may have been due to the fact that they had died, or to the fact

that they were tending delayed brood or second brood; and therefore,

not entering the traps.

3. Proportion of Males in Population

Among the adult earwigs obtained by trapping in British Columbia,
the proportion in which males occurred agrees with that found in a

similar way by H. H. Brindley (T2) in England. Collections made from
the middle of July until the beginning of October, 1929 are compared
with English collections made during August and September (with a

little work in October) during the years 1892-1911. For New West-
minster, the catch from traps on stakes was 37.9% male, from tree

traps 42.1% male. In twenty-four English situations males formed less

than half the population and in five, more than half. The median pro-

portion was 38.9% male.
The proportions of sexes obtaining among earwigs reared from eggs

to the imaginal stage is very close to the proportions caught in the

field, i.e. 45.3%+ 1.5% and 41.6% + 3.6% male, respectively. Of course,

held catches are a reflection not only of these relative proportions of the

two sexes, but also of differences in their activity.

4.

Chronological Appearance of Adults by Sexes

In the held, as in the winter rearing experiments, the female earwigs
were observed to reach maturity two days, on the average before the

males. This is apparent from Figures II and III.

5.

Second Brood or Delayed Brood

During the years the earwigs were studied, young seemed to occur
at practically all seasons. As previously stated, eggs were found out-

doors on January 14, 1931. On the other hand, nymphs were taken in

traps on November 10, 1929.

Not only were nymphs present at other times than on the occasion
of their main appearance in June, but they also showed a second similar

period of abundance early in August. Nymphs of the hrst instar, which
had not occurred in signihcant numbers since June 25 in ground traps,

were again found there after July 23. This is shown in Figure III. The
catch of second, third and fourth instar nymphs in tree traps rose

successively after periods of steady decline on July 23, July 23, and
August 13, respectively. This is shown in Figure II.
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By way of analyzing the nature of the distribution of numbers of

nymphs, the modes of the first and second periods of abundance from
trees and ground (Figures II and III) were chosen by sight. These
data have been replotted in Figure IV.

a. The distribution of the modes for the various instars against time
is of similar arrangement for first and second periods. However,
the intervening time in the second period is uniformly shorter.

This would be expected later in the season when development
would presumably be more rapid.

b. The interval between the modes for the second and third instars

is shorter than that between the modes for the third and fourth

instars. This evidence, that the third instar js of shorter duration
than the fourth, agrees with evidence obtained in breeding, when
the periods were thirteen and nineteen days, respectively.

c. An apparent discrepancy exists in that the modes for the first

and second instars fall on the same day for the first period of

abundance and within half a day for the second period. Also, as

is shown in a subsequent discussion, a further discrepancy arises

in that, although nymphs of the second instar climbed fairly

freely and were, therefore, presumably moderately active, very
few of them were taken in traps. For the other instars, the

numbers taken in traps and the relative activity are closely

correlated. In view of these irregularities, it is suggested that the

first instar behaves far less uniformly than subsequent stages,

and that the data obtained really deal only with nymphs of the

last few days before their first ecdysis.
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FIGURE IV

Modes of First and Second Broods for Each Instar

The modes for the first instar are taken from traps on stakes and
for the remaining instars from tree traps.

Evidence previously presented in this paper for the existence of a

second or delayed brood is summarized below. In the first place, a large

group of females was not at all engaged in reproduction in May, when
the majority of the females had brood. Possibly this group oviposited

later, since the majority contained well developed eggs in May. In the

second place, it was demonstrated that females deprived of their eggs
on May 16 produced second clutches by June 7.
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6. Comparison of Activity of Different Groups

A measure of the relative activity of nymphs of different instars

may be obtained from a comparison of the respective numbers caught
in tree traps. In the following table the numbers which were caught
in each instar are compared with the number in the first instar:

Instar I Instar II Instar III Instar IV

1.0 6.9 11.5 16.1

However, as can be readily seen, there are two ways in which these
indices are subject to error. In the first place, deaths must occur in each
instar, so that of the original population hatched a smaller percentage
must survive into each subsequent instar. This phenomenon would tend
to reduce the index for the older stadia. In the second place, while the
first three instars take about the same time to develop, the fourth instar

has a period 19/14 times as long, as was shown previously in discussion
of rearing experiments and of trapping. Therefore, it would occur more
frequently in traps than the earlier instars.

The preceding difficulties may be overcome by comparing the number
of earwigs of any one group caught in the tree traps and traps on stakes,

respectively. Moreover, this procedure makes it possible to compare the

activity of the adults for the whole period or for any portion of their

period, with the nymphs. A comparison is made below of the number
of times more numerous the catch was for average tree traps than for

average ground traps

:

Vernal Vernal First Second Third Fourth Autumnal Autumnal
adult adult instar instar instar instar adult adult

females males nymphs nymphs nymphs nymphs females males

3.2 2.1 1.9 3.9 5.1 5.8 4.6 5.5

It should be pointed out that the value of these indices lies largely
in comparison with one another. The figures for the first instar are not
typical because, as was shown in connection with Figure IV, probably
only a small group of the oldest nymphs are represented.

The conclusions of the two preceding tables may be summarized as
follows : The nymphs of the second instar are half as prone to climb
as the third and fourth instars. The overwintered males are very in-

active even in contrast with the companion females.

7. Heights Above Ground at Which Nymphs Occur

Throughout the Season

In concluding the discussion on the behavior of the earwig, a general

statement may be made on the extent to which earwig nymphs, con-

sidering all instars as a single group, climb. Figure V pictures the catch

of immature earwigs from traps on the ground; traps on stakes, eight

inches above the ground
;
and traps in trees, five feet above the ground.

The data for the five foot traps, or tree traps, is the same as that

used for Figure II. The catch in each of the four nymphal instars is

totaled and the results plotted as a curve. This curve is smoothed with
an eleven day moving median. The data used in constructing Figure III
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is treated in a similar way to draw up the curve for the eight inch traps,

or traps on stakes. In addition to this data, which has previously been
presented in a different form, further material not appearing before is

used to give the average catch for the traps on the level of the ground,
“O inches”. The traps used were old, dry dahlia stems and sections of

bamboo. Since it is practically impossible to compare the catch from one
type of trap with that from another, the total area included in each of

the curves is made the same. The slopes, but not the heights, of the

curves are significant and comparable.

Total Catch of Nymphs from Traps at Three Levels

From Figure V it can be seen that after about June 14, when the

first instar predominated, the earwigs climbed with increasing freedom.
The later instars did not go into the traps on the ground to any extent.

On the other hand, they did not show any marked preference beween the

eight inch level and the five foot level, at any rate, not before August 10.

The number of earwigs occurring at the eight inch level and five foot

level apparently varied inversely with regard to minor fluctuations in

population.

SUMMARY OF CONCLUSIONS

Nymphs were continuously present in the field from the beginning of

May until the end of November in 1929. Two periods of abundance occur-

red with their maxima in the middle of June and the end of July. In the

field the fourth instar required 1.8 times as long as the third to complete
its development. In the second period of abundance the stadia were only

.6 as long as in the first. In rearing under constant conditions, the

nymphal stadia were 14, 14, 13 and 19 days respectively. In both rearing

and field work females became adult a day or so earlier than the males.

The latter only formed 40 per cent, of the population in the autumn.
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On January 14, 1931, females were found with eggs, one clutch of

which appeared to be at least half way hatched when removed to the

laboratory. Females removed from their eggs in May laid second lots

of from 41-57 eggs. Other females, that were climbing freely when the

majority were tending brood, contained well developed eggs. Taken all

together the evidence suggests that a considerable number of eggs was
laid, after the main period of reproduction in the early spring.

Earwigs were only found during the winter on stony banks. Males
die off earlier in the spring than females, although they apparently
overwinter to about the same extent. From concurrent behavior in out-

door cages and a few observations of dead earwigs, fungous disease was
responsible for their deaths. In winter work this disease occurred among
adults brought from temperatures near 40° F. to about 65° F., or

slightly higher.

Quantitative expressions of the relative activity of different groups
of earwigs were obtained by a comparison of numbers of each group
occurring in accessible traps with numbers in less accessible traps.

Nymphs of the first instar appeared only at the end of their stadium
above the ground. The second instar and vernal adults climbed freely. The
third and fourth instars climbed about twice as readily. In the spring
females were more active than males, while in the autumn males were
the more active.

The correlation between density of human population and earwig
infestation was demonstrated in a detailed survey of South Vancouver.

A limited number of earwigs which were dissected were found to

have eaten Pleurococcus.

Earwigs nested freely above ground in paper, under the artificial

conditions of the outdoor cages.
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NOTES ON THE LIFE HISTORY, OF THE
ENTOMOLOGICAL SOCIETY OF

BRITISH COLUMBIA

By R. Glendenning, Agassiz, B. C.

About a year ago I was presented with three portfolios containing

a quantity of old letters, etc., belonging to' our Society. They had been

resurrected from the vault of the Plant Inspection Office in Vancou-
ver, and had not been dusted that morning, nor I think on any morn-

ing since the date that the covers bore, viz., 1914. I took them, purely

out of a sense of duty and got my hands very dirty in consequence.

In my spare time since then, I have read all this correspondence

and obtained much information and pleasure from these early records

of the Society. In the hope that some of them may appeal to you in

the same manner, I have ventured to extract certain items from this

mass of dust-laden records.

The earliest history of our Society, which as you will remember

was founded in 1901, has been set down by Mr. G. O. Day in his

• Presidential Address published in No. 4 of our Proceedings.

This address covered the period from inception in 1901 until

early 1914. It is with the period immediately subsequent to this that

these records deal.

As you know, although the Society was founded in 1901 and for

some years led a useful if not very robust life, by 1909 it was prac-

tically dormant. No metabolism was evident, and it was not until

1911 that any signs of metamorphosis were apparent. This metamor-

phosis was holo-metabolic, and the Society emerged in the period

from 1911 to 1914, from a small but keen coterie of lepidopterists mostly,

to one of the most important scientific bodies in the Province.

The stimulating factor in this metamorphosis was the new sec-

retary, Mr. Treherne, and the hundreds of letters in these musty files

are irrefutable evidence of the amount of time spent by M.r. Treherne

on the Society’s affairs and I feel that I have been very negligent

in comparison.

The first evidence of the resumption of metabolistic activity in

the dormant Society is evidenced by correspondence with the late Rev.

C. J. S. Bethune, of the Ontario Society, regarding by-laws and con-

stitutions, and in our archives are a dozen or so folders of printed

constitutions of various societies ranging from the rules of the Van-

couver Horticultural Society to a 15-page booklet of the American

Poultry Association.

In the original draft for a new constitution prepared by Mr. Tre-

herne is a clause reading as follows

:
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“(4) To identify for, and render aid and assistance, to the best

of its ability, or cause the same to be done, to fruit growers, farmers,

gardeners and private individuals, either through the knowledge or

advice of individual members in their respective localities or through

the medium of the Society, its members and its publications, on all

subjects relating to insect life, economically affecting the household,

farm crops, fruit or livestock, or any other pertaining branch of

agriculture.”

This most ambitious clause was not adopted
;
and in a letter from

the then president, Mr. Day, in 1913 he says:

“Article 4 appears to me to be outside the scope of our Society.

We should be usurping the functions of the Provincial Entomologist,

and moreover, would be putting too great a tax on our Secretary.”

The subject of this clause is a most interesting one in the life

history of our Society, and as it crops up in various forms in later

correspondence I will refer to it again then.

Before this constitution was drawn up in 1913 the Society appar-

ently was guided by some rules adopted at the spring quarterly meet-

ing in April, 1902. In these rules Clause 9 calls for comment. It reads :

“9. Candidates for membership may be proposed and seconded

at any meeting, and elected at the next meeting. Voting to be by

ballot, and one black ball in three to exclude.”

They were evidently very particular in those days, or else the

general run of entomologists were more parasitically inclined than

at present.

These rules are in the beautiful handwriting of Mr. Harvey, who
was killed in the Great War. I also have the original manuscript of

“A Preliminary List of the Macro-Lepidoptera of B.C.” prepared in

1902, in the same beautiful script. I have brought it to show you

as it shows how much the author was in love ‘with his work and

what care he lavished on its preparation.

Referring back for a minute we find several letters regarding

affiliation with the parent body—the Entomological Society of On-

tario—and a letter from the late Dr. Hewitt, then Dominion Entom-

ologist, is interesting. He says

:

“As you know, when the Society was formed it was the Entom-

ological Society of Canada until it sold itself for a mess of pottage,

which was indeed most necessary.”

It was evidently Mr. Treherne’s wish to have, and belong to, a

National Society, but Dr. Hewitt found it quite out of the question

for the Dominion to make a grant towards this, hence the Ontario

Society.

One phase in the life history of this Society struck me most for-

cibly. That was the enthusiasm of the members. These archives are
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studded with letters from members asking when the next meeting

is to be held and where, and what papers were going to be presented.

Members apparently travelled all over the Province to attend in

those days
;
but possibly it is not altogether lack of enthusiasm which

limits the migrations of our members these times.

Another indication of active metabolism is indicated by a letter

from Mr. Hanham in April, 1913. The Society was evidently not too

flush in those days prior to the establishment of provincial grants, and

he suggests members buy extra copies of Proceedings—and sends

$2.00 for eight copies. He also wants to know “why Marmont and

Dashwood Jones have fallen by the wayside.”

Just before this episode the 1912 balance sheet showed a deficit

of $6.50, and a whip around seems to have been made. This produced

an anonymous donation of $20.00 from one member; and $5.00 each

from Messrs. Sherman, Marmont, Lyne, Bush, and Wilson.

In 1913 Mr. Blackmore wrote:

“As regards offering anything for the programme, I don’t think

I would care to, as it appears to me that the majority (and a large one)

of the members attending are all economic entomologists, and sys-

tematic entomology seems left out in the cold.”

I believe this to be the original seed of dissension for this idea,

which has periodically cropped up in the last 20 years of the Society’s

life. It appears to me similar to an inhibiting factor in the life his-

tory of an insect, not exactly parasitic, but more like a mild attack

of polyhedral disease in tent caterpillars. Fortunately, the physical

condition of our Society has been strong, and this natural control

factor has never become epidemic, and proved fatal. It has often been

ameliorated by timely application of soothing remarks in presidential

addresses at various times in the past, but I would like to devise

methods here and now to entirely exterminate this distorted and dis-

turbing factor in the life history of this Society. In our archives are

many letters from Mr. Treherne to the then powers in provincial

matters—W. E. Scott, Price Ellison, etc.—regarding grants. The or-

iginal grant was $250.00, but in 1914 Mr. Treherne, by means of strong

economic arguments, obtained $350.00, and for some years after that

the Society still obtained $250.00 to do what it liked with, while at

the same time the provincial authorities printed our economic mat-

ter free.

The President, Mr. Day, in November, 1914, writes to Mr. Treherne

in part, thus

:

“You have indeed managed most cleverly and the result is indeed

most creditable. You are a marvel of diplomacy and persistence. Your
account of the negotiations for printing the Proceedings is most in-
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teresting and I laughed as I read it. We are fortunate in having such

an energetic Secretary.”

Unfortunately, the account referred to above is not in our archives,

but some indication of Mr. Treherne’s difficulties and arguments arc-

obtainable from the voluminous correspondence with the powers at

Victoria. At one time a Mr. Ernest McGaffey suggested eliminating

all the papers included in Proceedings No. 4, as many were too verbose.

Treherne, however, stuck to his guns and by emphasizing the great

scientific and economic value of the papers, got the whole lot printed.

I would like to point out and emphasize here that it has been

this argument, and this only, that has obtained for our Society the

annual grants that we have received in the past. We would never

have received these sums for purely systematic work, and it has been

only by forming a perfect emulsion of systematic and economic mat-

ter that- the systematic writings of our amateur and professional en-

tomologists have been published at all.

If any of our members still feel that systematic work is being

squeezed out 4 would like them to remember this obligation to econ-

omic work—to remember that many systematic papers are submitted

every year by professional economic entomologists who love that

type of work far more than they do mixing up messy sprays—and to

remember to produce papers themselves more abundantly.

Only thus can our Society throw off the polyhedral disease and

live as a healthy symbiotic unit.

Leaving that subject now, I would like to turn to one or two

other phases of our life history.

The first reference to the Great War is in a letter from G. R.

Venables. It states that Mr. Venables will not be able to be present

at the annual meeting as he is at the front, but suggests that he

might be able to present a paper on Insects affecting Germans, though

it might be censored

!

In the agenda for the 1915 meeting is an expression of regret

for the death of a Dr. de Verteuil, who went down in the “Good Hope”

off the coast of Chile.

In this same agenda the election of the Rev. Canon Hinchliffe

is proposed, and I found that earlier our present mayor, L. D. Taylor,

was once a member.

At the January, 1914, meeting, several resolutions were passed

and copies of the letters conveying these to the Hon. Premier, then

Richard McBride, and the Minister of Agriculture are on file. The

subjects covered were

:

An investigation to confirm or refute the carrying of fire blight

by hive bees.
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The appointment of an entomologist to fill the position lately

occupied by Dr. Brittain, and the suggestion that the position of En-

tomologist and Plant Pathologist be separated.

The prevention of the importation of bees on account of foul brood.

And lastly—Regarding the desirability of preventing insect col-

lections being sold outside the Province to foreigners.

With regard to this last resolution I find one member comment-
ing thus

:

“I guess that resolution was framed on account of Mr. C’s col-

lection being in the market. His price is away too high, quite double

what it should be.”

Even entomologists are human and have their petty jealousies.

There are many more interesting items to be culled from a close

study of these life history notes, but time will not allow for many
more. However, in December, 1914, the Society nearly went to jail

as the Secretary received a threatening letter from a collection agency

for the account of a firm, amounting to $2.30. The only notation

about this is a terse one in the Secretary’s writing, “Paid.”

I have one or two interesting relics—a faded photo of a collection

of insects by one J. A. Hamilton, of which he was doubtless very

proud at the time—hence the photo, full plate. And another in this

un-redeemed postal note covering the subscription of a member. The

Society is $1.00 poorer by this omission of the Secretary, but as the

endorsee is dead and the sender passed away under tragic circumstances

it is perhaps of more value as a souvenir or relic than in cold cash.

The records show very few lapses like this, but rather reflect the

untiring energy and enthusiasm to further entomology that embued
poor Treherne.

If some of the data presented herewith has interested you and

enabled you to better understand the life history of our Society—its

early struggles, its adaptation to natural conditions, its manner of.

life and increase, and its natural enemies—my labours in hunting

through these life history notes of bygone years will have been of use.
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MATERIALS USED AS CANKER PAINTS
IN WOOLLY APHIS CONTROL

By A. A. Dennys, Vernon, B. C.

In 1929, the Vernon Dominion Entomological Laboratory was
given the problem of finding a suitable way of controlling the woolly

aphis of apple. The main idea was to find some material which would

keep the aphids out of cankers and pruning wounds, thus preventing

further extension or formation of these cankers. Control of the woolly

aphis upon other parts of the trees can be secured by the addition of

nicotine sulphate to one or more of the usual orchard sprays.

In Washington State many hundreds of materials had been used

to control woolly aphis and perennial canker without much success,

except by using high and expensive concentrations of nicotine.

Materials used in British Columbia by pathologists, before we took

up the work, had been chiefly confined to vegetable oils such as castor

oil, rape seed oil, etc. These oils kept out aphids by their physical

oily properties for a short time, but failed to be really toxic to the

insects.

During the past four years we have tested one hundred materials

and mixtures in order to find one which would be 100 per cent, effective

without injuring the tissues of the tree.

I would not like to weary you with the complete list of the many
and varied materials that were used, but it is sufficient to mention a

few, such as : vegetable oils, zinc chloride, mercuric chloride, derris

compounds, pyrethrum, yeast solutions, quassia, pine oils, glues, nico-

tine compounds, mineral oils, tree tanglefoot, etc.

Some of these, more especially some of the vegetable oils, were

promising, but their cost was against them.

It was in 1931 that we found that an emulsion of Castor machine

oil 50 per cent, with water, plus 5 per cent, of nicotine sulphate, gave

us 100 per cent, control of aphids. Cankers and wounds painted in

July, 1931, were free of woolly aphis all that season, and even until

June of the following (1932) season, in spite of heavy surrounding

infestation during 1931.

However, it was found that some injury had occurred to the lower

portions of the margins of some cankers painted with the 50 per cent,

castor machine oil paint. This injury was not apparent until the

spring following its application. It was, no doubt, caused by too great

a concentration of oil at the bottom of the wounds.

An interesting point to mention, here, is that the increasing of

the nicotine sulphate from 5 to 10 per cent, in this 50 per cent, emul-

sion in 1931 caused a large amount of injury to the callus, showing
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that nicotine sulphate cannot be used with safety at much over 5 per

cent, by volume.

Best Formula for General Recommendations

During 1932, many more experiments showed us that the mixture

to be recommended, and one that would give excellent control of

woolly aphids in wounds with no injury to the margins, was 25 per

cent. Castor machine oil (heavy) plus 2 *4 per cent, nicotine sulphate,

emulsified in water by means of wheat flour (5 per cent, by weight).

Emulsifiers

A word should be said about the emulsifiers. Several materials

were tried out. We found that the best one for this heavy elastic-

like Castor machine oil was ordinary wheat flour. Again, we found,

although the flour did good work used raw, that by boiling it into

a paste with the water, a very much more stable emulsion was formed.

With the oil at only 25 per cent, in the emulsion it had a tendency

to “cream” on standing when casein was used as a spreader, thus

necessitating continuous agitation whilst using the paint. When the

boiled flour paste is used as an emulsifier, the paint can stand at least

15 hours without “creaming.”

Castor Machine Oil

This brief paper would not be complete without a word or two

about this oil. It is not, as its name would seem to imply, connected

in any way with the vegetable castor oil. It is in reality a solution

of an aluminium soap in a mineral lubricating oil.

Each oil company has a slightly different formula, but in general

the principal is the same. One brand of Castor machine oil used,

contains 2*4 per cent, of aluminium napthenate soap. The addition

of this soap (which is insoluble in water) is made to an ordinary brown
neutral oil. The consistency of the oil is thus changed from a free-

flowing mineral oil to a peculiar elastic type of heavy oil, possessing

a curious texture between a rubbery liquid and a jelly. It is used

in commerce for slow-moving machinery, shafting, etc., and can be

purchased at hardware stores.

What Gives the Castor Machine Oil-Nicotine Paint

Its Toxic Qualities?

In order to test this out, experiments were made in 1932 with the

component parts of the oil—that is the brown neutral mineral oil, and

the aluminium napthenate soap. As the soap “pulp” was insoluble

in water a solution in gasoline was used : it proved non-toxic to both

woolly aphids and the tree tissues. The brown neutral oil seemed
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slightly toxic to the aphids for a short period of the season, but also

gave some severe injury to the tree tissues at 50 per cent, with water.

It was shown definitely that the nicotine sulphate addition to the

paint give it its toxic properties to woolly aphis. It is my opinion

that the nicotine sulphate may form an oil soluble aluminium-nicotine-

napthenate compound with the Castor machine oil, which makes its

duration of toxicity considerably greater than that of the nicotine

sulphate alone.

Before closing this paper it might be interesting to explain what

led to the use of Castor machine oil in the first place. It is very often

the case that some insignificant detail will bring out something of

value
;

in this case, we heard of a grower buying pure castor oil for

60 cents per gallon. As the wholesale price is around $2.00, I pro-

ceeded to the store in question and purchased one quart of their so-

called “castor oil.” Upon asking if this bluish oil with a distinct

mineral oil smell was really supposed to be vegetable castor oil, I was

assured that it wasn’t the pure article but contained quite a lot of it

nevertheless ! How far wrong this statement was has already been

shown. Not wishing to pass by any possible materials, this oil was duly

given a trial, with the result that we now have a canker and wound
paint at a cost of approximately 40 cents per gallon which, if properly

applied, can completely control the woolly aphids in wounds and

cankers, and thus at the same time provide a satisfactory means of

stopping the enlargement of cankers and wounds upon tender varieties

of apples in the Okanagan.
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NOTES ON A SERIOUS OUTBREAK OF TICK
PARALYSIS IN CATTLE

By Eric Hearle

Dominion Entomological Laboratory, Kamloops, B. C.

Except in the case of sheep, most reports on tick paralysis deal

with individual cases or at the most a comparatively few animals in

a herd. In cattle, wholesale outbreaks are apparently extremely rare,

and the writer in examining the literature on tick paralysis in North

America, Australia and Africa has been unable tO' find any reference

to an extensive outbreak of this nature. In early April, 1930, com-

plaints were received of a “plague of ticks” causing losses in cattle

in the Nicola district, and the writer was able to obtain some first-

hand knowledge of a really serious tick paralysis outbreak of most

unusual proportions. The particular spring pasture field in which

the outbreak occurred has received much attention in our tick survey

work during the last four years, but we have been unable to arrive

at any very definite explanation for such an unexpected and intense

outbreak. No further cases of paralysis have occurred in this field

since 1930, but since that time only horses or mature cattle have been

placed on this range during the tick season. Since there seem to be

no further developments in this outbreak, it is thought advisable to

report on it at this time.

The history of the outbreak is as follows : Subsequent to de-

horning in the first week of April, a herd of 900 yearling steers was

turned out on the usual spring range, which had been used for the

previous fifteen years without any similar trouble. Several days after

the animals had been turned out, it was noted that one or two were

down with large numbers of ticks attached and showed evidence of

paralysis. The ticks were taken off and the animals recovered the

day after their removal. The situation became increasingly serious,

however, and about April 14 as many as twenty head were observed

down in one day. It was therefore planned to move the stock out

of this range to another one further back, but before this was done

it was decided, in view of the heavy infestation and weakened con-

dition of the animals, to give treatment to effect the removal of the

ticks
;
and the steers were accordingly rounded up during the four

days following the 16th of the month and were treated in the de-

horning chutes. The method of treatment consisted of hand-picking

the larger engorged ticks (giving especial attention to animals show-

ing “staggers”) and applying the following mixture to the parts mainly

affected by ticks: coal oil (4 gallons), lard (10-lbs.), sulphur (2-lbs.).

This was applied to the back of the head, along the neck and shoul-
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ders, and to about halfway back along the backbone. Animals down
on the range or too weak to be brought in were hunted up and the

ticks hand-picked. Many of the animals so treated recovered on the

following day, but others in a more advanced stage of paralysis died

rather rapidly, usually within two or three days of the onset of the

trouble. Good mortality of ticks was realized by the above mixture,

but it was inclined to cause blistering; and raw linseed or raw cotton-

seed oil, together with oil of pine tar, appeared to the writer to be

preferable and was substituted and proved very successful.

Symptoms of Tick Paralysis in Cattle

The animals first appear “dopey,” listless and disinclined to feed.

They later show weakness and stagger slightly, the front legs ap-

pearing to be worst affected, often splaying out slightly in walking.

Lack of co-ordination is marked. The weakness increases fairly rap-

idly and the animal collapses, usually assuming a characteristic atti-

tude with the head thrown back against the shoulder. Much struggling

may occur when the animal attempts to rise, the front legs usually

doubling under, and the steer crashing on its shoulder and neck with

such violence that one would expect the neck to break. On the steep

sidehills the animals may struggle and drag themselves downhill for

several hundred yards, but usually attempt to get into dense brush.

In more advanced cases respiration is rapid and heavy, the eyes are

staring and protruding and have a bluish-white appearance, and the

coat becomes moist.

Temperature records of paralysed animals taken at Nicola on

April 20 and 21 were as follows: 102.1, 102.2, 102.2, 102.4 and 103.

These five cases had had all engorged ticks removed for about eight

hours and some of them showed signs of recovery, all being prac-

tically recovered on the following day. The latter two animals had

shown almost complete paralysis and lay flat on the side with the

neck stretched out. Temperatures of three animals noted paralysed

on the range, and which still had ticks on them, were 101.5, 102 and 103.

On removal of the ticks little change was noted at first, but in

many cases within twenty-four hours the animals appeared quite

healthy and active. The animals in more advanced stages of paralysis

failed to recover and died within a day or two.

Amount of Infestation

A marked variation in the amount of infestation was noted in

different animals, although the majority appeared to be fairly heavily

infested. On a few steers no ticks or signs of previous attachment

were noted. On the more heavily infested animals at least 150 ticks

were estimated to an animal. In one case an animal had just died
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and ticks (engorged, partly fed and flat) were noted leaving it. Eighty-

two were collected on and near the animal, and this was probably

only about half of the actual number infesting this beast, since ticks

were noted on the ground in considerable abundance. In many cases

as many as twenty or more fully engorged ticks were noted clustered

at the base of the skull behind the horns and at the peak of the

shoulder; these were the two favourite situations for attachment,

although many were noted along the top of the neck and along the

backbone to about the middle of the animal. Over one hundred speci-

mens were examined and all proved to be Dermacentor andersoni.

No Dermacentor albipictus were found, although this species occurred

in some numbers on horses on this range in March.

Weather Conditions

Many exceptionally warm days occurred from early April to the

20th of the month, and animals brought in from the 17th to the 20th

had large numbers of ticks on them, and as many as one-third going

through the chutes showed signs of weakness and were “staggery.”

Colder weather commenced on the 21st and scattered showers oc-

curred. The animals brought in on this day were noticeably less in-

fested with ticks, and in a number of cases it was noted where ticks

had been attached in numbers but had dropped, leaving many animals

almost free. Only a very small proportion of the animals showed

symptoms of paralysis on this colder day. About fifty steers that were

missed in the first round-up were found higher up on the hill above

3,000 feet on April 23 and were almost free from infestation.

Range and Rodent Conditions

The range on which the tick infestation occurred has a south-

west exposure and a fairly steep gradient, rising to an elevation of

from 3,500 to 4,000 feet. Much open grassland occurs in the lower

levels, bunch grass predominating and being unusually plentiful.

(Water shortage due to the dry season protected the lower areas from

over-grazing last year.) Somewhat sparse areas of greasewood occur

here and there, and there are fairly extensive patches of brush, con-

sisting of poplar, willow, black pine, wild rose, etc. An occasional

solitary yellow pine occurs here and there. The higher levels are

fairly heavily timbered, mainly with black pine. Several small lakes

and sloughs occur fairly high up, and the lower levels are well watered

early in the season with small streams. The cattle were mainly graz-

ing low down, about 2,000 feet and under, and had not penetrated

into the upper more densely timbered areas. There was little indi-

cation of poisonous plants.
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Rodent conditions noted were as follows : A number of rocky

outcrops provided excellent conditions for ground-hogs, which were
particularly abundant. All through the open grassy areas pocket

gophers were noted to be very numerous, and red squirrels were com-

mon in the timbered areas and scattered clumps of brush. Coyotes

were evidently very scarce since the carcasses lying on the range re-

mained untouched. Wood rats were stated to be rare, and Columbia

ground-squirrels to be absent on this range. Chipmunks and white-

footed mice were very abundant, however. Mule deer were not un-

common in the higher areas.

An interesting feature of this outbreak was that cattle on adjacent

and somewhat similar range (except for exposure) were not affected

and, as far as our information indicated, very little trouble from

paralysis occurred in cattle elsewhere in the Nicola district. In spite

of the unusual abundance of ticks in 1930, less than the average num-
ber of cases of tick paralysis were reported in cattle or human beings

in the North Thompson valley and elsewhere in the dry belt
;
although

a number of cases were later reported in sheep in the Nicola, Aspen

Grove and Keremeos districts.

Number of Cases, Losses and Secondary Maggot Injury

Approximately one hundred animals, or over 10 per cent, of the

herd, showed symptoms of paralysis and more than sixty-five of these

were known to have died. Placing the value of steers at that time

at $60.00 each, the loss from actual mortality amounted to $3,900.00.

In addition to this direct loss the herd was weakened and set back,

both from severe infestation with ticks and from the driving and

handling necessary in carrying out control.

A serious secondary cause of injury resulted from severe maggot

infestation noted in some sixty-five of the paralysed animals. In some

cases the places attacked by ticks from the back of the head, over the

shoulders and a little way along the backbone were infested with thou-

sands of maggots, mainly quite small at the time. In some animals

that were still living the vertebrae and bones of the shoulder were quite

exposed. (The maggots when reared all proved to be the black blowfly,

Phormia regina, the usual fly producing myiasis in sheep and cattle

in British Columbia.) No such infestation was observed in animals

that had not been paralysed. The contributory causes to this infes-

tation appeared to be as follows : The forelegs of the animal seem

to be most severely affected in the early stages of paralysis, and the

steer, retaining a little strength in the hind legs, would attempt to

rise, only to fall forward on the shoulders and neck. The broad tracks

on the sidehills showed plainly where the animals had struggled and
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rolled as much as several hundred yards down the slopes, causing

abrasions and injuries in striking rocks, and in most cases tearing off

the scabs on healed-over stumps of the horns and crushing engorged

ticks. These injuries and the helpless condition of the animals which

prevented them from fighting off the flies doubtless contributed to

the amount of maggot infestation. The possibility of serious losses

from this infestation led the writer to advise further treatment to

prevent this. The coal oil-lard-sulphur mixture applied for tick treat-

ment, while most effective in killing the ticks., did not appear to have

any lasting properties for repelling blowflies
;
and it was therefore

suggested that oil of pine tar be used to afford protection to such

animals as showed injuries which would offer suitable conditions for

blowfly infestation. It was also advised that if it were found im-

practicable to burn or bury the dead steers on the range, these should

be well soaked with creosote oil to reduce fly breeding.

Synopsis

Unusually severe outbreak of tick paralysis occurred in a herd

of 900 yearling steers at Nicola, B.C., in April, 1930.

Cattle were treated with coal oil-lard-sulphur mixture to remove

ticks. This mixture was found to cause blistering, so raw linseed or

raw cottonseed oil, together with oil of pine tar, was substituted with

satisfactory results.

Many animals recovered within twenty-four hours of treatment,

but others in more advanced stage of paralysis died rather rapidly,

usually within two or three days of the onset of the trouble.

Average infestation was about 150 ticks to an animal. Infestation

occurred at the back of the head, along the neck and shoulders, and

to about halfway back along the backbone. All ticks examined proved

to be Dermacentor andersoni. No Dermacentor albipictus found.

Weather had been exceptionally warm, but turned colder from

the 21st of the month. Infestation was markedly less during cold

weather.

Range had southwest exposure and rose to elevation of 3,500 to

4,000 feet. Much open grassland, with fairly extensive patches of

brush. Higher levels fairly heavily timbered. Cattle were grazing

at the time on lower levels.

Chipmunks, white-footed mice, red squirrels, pocket gophers and

groundhogs were very abundant; mule deer occasionally noted on

higher levels
;
coyotes, wood rats and Columbia ground-squirrels were

absent.
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No trouble was noticed on similar adjacent range; and number
of cases of tick paralysis in humans and cattle in the dry belt during

that year was lower than usual.

Approximately 100 animals, or over 10 per cent, of the herd, showed
symptoms of paralysis; 65 were known to have died, making a loss

from actual mortality of $3,900.00.

Severe infestation by maggots of Phormia regina, which occurred

only in paralysed animals, threatened further serious loss. Affected

cattle were treated with oil of pine tar to afford protection from

blowflies.
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NOTES ON THE TARNISHED PLANT BUG IN THE
DRY BELT OF BRITISH COLUMBIA

By E. P. Venables

Published records dealing with tarnished plant bug injury are

generally confined to the insect in its relation to truck crops, flower

gardens, and nursery stock. Injuries to bearing fruit trees, while occa-

sionally mentioned in the past, have increased considerably throughout

the Pacific Northwest during the past few years, particularly in those

areas in which irrigation is practiced.

The followng notes are based upon observations made in different

sections of the Okanagan Valley between 1927 and 1932, and deal

particularly with the insect and its relation to apple and pear trees

grown under irrigation.

Approved orchard management, in most sections of British Col-

umbia, includes the growing of cover crops in the orchard in order

that soil fertility may be maintained, and protection afforded to the

tree roots during the winter.

There is no doubt that this practice has produced conditions par-

ticularly suited to the multiplication of the tarnished plant bug.

Orchard cover crops may consist of either alfalfa, sweet clover,

or vetches, and of these alfalfa is the most widely grown.

Without entering into the management of these different crops

in detail it may be said that our observations have shown that the

permanent growing of alfalfa results in conditions particularly suitable

to the multiplication of the tarnished plant bug, and that this crop is

particularly attractive to the insect in late fall, for hibernation.

Injuries to Apples and Pears

The most serious type of injury to these trees is caused by the

puncturing of the unfolding buds in early spring, by the adult insects,

which have survived the winter.

The first effect of these punctures is to cause an exudation of sap

from the bud, at the site of the puncture. This exudate forms large

droplets on the buds and in the case of pears may be so profuse as

to cover not only the buds but also the spurs and twigs on affected

trees. Apple buds injured by the tarnished plant bug generally die

within a short time
;
pear buds being considerably larger at the time

injury occurs, frequently produce some leaves and may set a few blos-

soms, unless the injury has been very severe.

The fruit of the pear and apple is attacked early in the season,

the result being that development of the fruit is checked at the point

where feeding has taken place. The appearance of apples which have

been attacked by the insects in early summer is distinctive and takes
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the form of a deep conical depression in the surface of the fruit, which

in many cases may reach to the core. Pears may be attacked in late

summer when the fruit is almost mature and injury at this time may
seriously lower the grade of the fruit.

The Influence of Cover Crops On Fall Population

In order to show the influence of different types of cover crops

on tarnished plant bug population it is of interest to present the re-

sults of quantitative collections of the insect made during the late

summer and fall of 1931, when particular attention was paid to the

activities of the insect prior to hibernation.

This data was secured by regular periodical samplings of certain

areas growing various types of cover crops, including alfalfa, sweet

clover and vetch. These collections were made at Vernon in alfalfa

and vetch
;
at Penticton in alfalfa and sweet clover, and at Kelowna

in alfalfa.

A total of twenty-two collections of tarnished plant bug were

made between August and the end of October.

A large number of insects of various kinds were taken in these

collections and 132,868 were actually counted and the number per

acre of several species estimated therefrom. The data covering this

work has been illuminating and has shown in the clearest manner
that the type of cover crop and the type of soil have a direct bearing

upon the abundance of certain pests of the orchard. It is not possible

to present all the data covering this work, including as it- does num-
erous graphs and tables dealing with several species of insects, but

the final result has been to show that alfalfa as a cover crop is most
favourable to Lygus pratensis for hibernation. The population was
found to be always higher in alfalfa, and in the fall a well-defined

migration occurs from areas growing sweet clover and vetches to

the alfalfa, where hibernating conditions are most favourable.

The Influence of Cover Crops On Spring Population

Information on the distribution of the tarnished plant bug in

spring, after leaving hibernation, was secured by the use of the sweep-

ing net.

A total of 100 sweeps were taken as a unit in each experiment,

the sweeps being made in as uniform a manner as possible, and were
carried out in orchards in which different methods of cover crop

management had been practiced.

The following shows the results of collections made at six dif-

ferent stations in Penticton.
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St. Crop Cultivation Dry Cover Insects Remarks

I Alfalfa No fall discing Thick 14

II No fall discing Thin 11

III Fall discing No cover 14

IV 5 5 No fall discing Fair 41 Orchard protected

from wind.

V Fall discing Poor 12 Orchard sprayed

with L.S. and oil

VI No fall discing Good 12 Sprayed with

L.S. 1-9

From the above it appears that neither the type of cultivation,

nor the absence of hibernating sites, have much effect upon the num-

ber of insects present in the alfalfa in the early spring after the in-

sect leaves hibernation, but that they become quite evenly distributed

over wide areas during the warm days of April and May.

Other collections than those tabulated were made in a number
of orchards under varied types of cultivation with results quite similar

to those shown above.

The Influence of Orchard Exposure On Plant Bug Population

In 1931, some observations were made which indicate that expo-

sure may play an important part in regard to the prevalence of the

insect.

At station No. IV the insects were almost four times as numerous

as in other stations growing similar cover crops. In this area almost

entire protection from the prevailing cold winds was afforded by sur-

rounding higher land. This area included about two acres of pear

trees, many of which had bud damage of over 90 per cent. The bugs
were numerous within this sheltered area, although one hundred yards

away an average of only twelve to fourteen insects could be taken
in the usual sweeping.

Notes On Oviposition

The eggs of the hibernating brood have been found quite commonly
in alfalfa stems during April, usually at the base of the current sea-

son’s growth, when the plants were about four to six inches in height.

These were located just above the sojl in the rough portions of the

stem, where numerous abrasions and small cracks are commonly found.

In some cases the eggs were inserted in well-defined splits in the stem,

near the ground level.

No eggs were found in the smoother portions of the stems, or at

a height more than two inches above the soil. Isolated plants with
strong crowns seem to contain most eggs.
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In some cases the eggs were found inserted, at right angles to

the stem, in other cases they were placed at an angle immediately be-

neath the epidermis. Eggs may occur singly, or in groups of six or

more, and in one case eight were found, in one small area.

A few eggs have been found in apple buds, and the young apples

are also used for oviposition to some extent.

Control

The control of the tarnished plant bug has been the subject of

many experiments in the past
;
nothing outstanding, however, has yet

been developed.

Under conditions as they occur in the orchard sections of British

Columbia it would appear that cover crop management may offer a

partial solution in preventing damage.

Repellent sprays of certain standard materials have been tried

with doubtful results.

The application of lime-sulphur, both alone and in combination

with oil, at the time the bugs become active in the spring, is claimed

by some growers to be fairly effective. Counts made on April 15, in

pear orchards which had received lime-sulphur sprays between March

21-23, showed the following percentage of injured buds:

L.S. 1-8 plus 4% oil ....Buds dead, 12.8%. Buds injured, 20.5%

L.S. 1-9 alone Buds dead, 4.2%. Buds injured, 34.8%

L.S. 1-20 plus oil (3%).. ..Buds dead, Buds injured, 10.0%

L.S. 1-20 alone Buds dead, Buds injured, 18.0%

Check trees, unsprayed Buds injured, 34%-71%
Tests made with 5 per cent, nicotine dust against the adult in-

sects were aparently of no value. Several hundred tarnished plant

bugs were enclosed in a wire screen cage and the nicotine dust blown

in with a hand rotary duster. The insects all fell to the ground and

were apparently dead, but at the expiration of half an hour the insects

appeared as active as ever.

In any case, control based on the destruction of the adult insects

would have to be applied over wider areas in order to be effective.

Reduction of injury by cover crop management seems to offer some
hope of results, but will require to be tested over a considerable acre-

age in order to arrive at correct conclusions.

Contribution from the Dominion Entomological Laboratory, Vernon,

B.C., based on observations made by Mr. E. P. Venables and

Dr. R. D. Bird, between 1927-1932, in the Okanagan
Valley of British Columbia.
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THE IDENTITY OF THE CARNATION MAGGOTS OF
BRITISH COLUMBIA

By G. J. Spencer

At a previous meeting of this
.
Society (in 1928) I made brief

mention of an Anthomyid fly which was destroying large numbers

of young carnation plants in the spring of 1927, in a greenhouse in

New Westminster. The insect appeared shortly afterwards in the

greenhouses of the University at Point Grey. At this time it was

identified for me by Dr. H. Huckett of Long Island Vegetable Re-

search Station, New York, the North American authority upon An-

thomyid flies, as Hyiemyia brassica Bouche and under this name I

reported it in the Proceedings of this Society.

At the International Congress of Entomology at Ithaca, New
York, in 1928, I met Dr. F. W. Edwards of the British Museum, who
stated that carnations in England are commonly attacked by a specific

carnation maggot, Hyiemyia brunnescens (Zetterstedt), and that the

insects in question in British Columbia were most probably of this

species.

Later on, in 1930, another infestation broke out in the University

greenhouses among young carnation plants grown from cuttings, and

it developed that the plants were being attacked in two ways. In the

first case, injury was the same as in previous instances, consisting of

the eating-away of the stem underground and slightly above ground,

both from a side and up through the centre, precisely as the cabbage

maggot eats young cabbages; But the second type of injury was a

new one in that the maggots were working altogether away from the

soil in the leaf-heads of the growing plants, eating away the bases of

the leaves and the tips of the stems and burrowing down a short dis-

tance into the stem so that the leaves fell asunder and the plants

withered and died from the tips downwards.

As many maggot-infested stems as could be found at the time

were collected and caged above one of the larger pots of earth in

which they had been growing, so that the maggots when full grown
could pupate in the soil. Some pupated in the soil and some in the

dead and dried heads of the stems. Within a month, but at varying
intervals, a series of large and small Anthomyid flies emerged and
were pinned. From the fact that emergence occurred over a period
of time, I gathered that several larvae had entered the soil before the
second series had been placed in position.

This whole second series of flies was sent to Dr. Huckett and
his identification has just come to hand. The larger flies are the
true carnation maggots of Great Britain as foretold by Dr. Edwards,
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namely Hylemyia brunnescens (Zett.), but the series of smaller ones

falls into three species of which one, Helina duplicata (Meigen), is

represented by one specimen only, while the rest belong to two species,

Hylemyia florilega (Zett.) and Caricea humilis (Meigen).

At the time of caging the maggots there was no suspicion of

more than two species being present and until further rearing has

been done, the identity of the species most concerned with the injury

to the leaf tips, can only be suggested.

The largest number of small flies obtained was of the species

Caricea humilis (Meigen), but of this species Dr. Huckett says, “I

have frequently seen this species in greenhouses; I believe the larvae

feed on grass roots and underground stems.” Accepting this sugges-

tion, we must rule out this species. The second largest number of

flies reared were of the species Hylemyia florilega (Meigen) and I

am inclined to believe that this is the species most concerned, unless

both species are involved.

Since 1930, no further reports of maggot injury to carnations

have come to hand from any source. It would appear that H. brun-

nescens (Zett.) is sporadic in its outbreak or else is imported afresh,

and that none of the other three species mentioned need be greatly

feared for their attack upon carnations in the Vancouver district.
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A CONVENIENT METHOD OF STORING ENTOMOLOGICAL
SPECIMENS IN ALCOHOL, WITH PARTICULAR

REFERENCE TO DRAGONFLIES

By E. R. Buckell

Entomological Laboratory, Vernon, B. Cm March, 1933

One of the best methods of making a permanent collection of

dragonflies and certain other insects is to preserve them in alcohol

in glass vials.

It is hoped that this paper may help anyone who may be con-

templating making a collection of any material that is best preserved

in alcohol as it will, I think, help to overcome some of the difficulties

met with when trying to make an easily handled and neatly labelled

collection.

While this paper has particular reference to dragonflies, most of

the observations will apply also to other alcoholic materials.

The only alcohol that is really satisfactory for preserving dragon-

flies is 95 per cent, grain alcohol. In this material they will keep

their colours excellently, which they will not do in ethyl alcohol or

other preservatives such as chloral hydrate, formalin, etc.

The best type of vial to use is the thick-lipped homeopathic vial

with the widest mouth that the diameter of the vial will allow. The
advantages of the homeopathic vial over the shell vial are twofold.

In the first place the thick lip allows the cork to be forced in very

tightly without fear of breaking the vial. In the second place the vial

can be easily made entirely airproof by the addition of a “gelcap”

which, when soaked in cold water until soft, can be placed over the

cork, and when dry will mould itself around the glass lip, making a

perfect seal.

The corks should be the best 4XXXX corks of the short type

so that they will not protrude downwards into and discolour the

alcohol.

The British Columbia dragonflies can be kept in two sizes of

vials. The large size should measure 25x95 mm., and the small

20x66 mm In ordering these it should be specified that the mouth
in both cases be as wide as possible and in no case less than 16 mm.
inside dimension.

When collecting in the field the dragonflies should be taken out

of the net and placed at once, tail first, into vials of 95 per cent, grain

alcohol, and a piece of paper giving the locality and date put in with

them. If you wish to kill them in cyanide bottles first do not leave them
in any longer than necessary or the colours may change considerably.

When you have determined your material and wish to put it

away in a permanent collection the following method is suggested

:
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With India ink write the species name on a small black-edged

label and fill in the date on your locality label.

Put a few small specks of sodium silicate (which can be pur-

chased in the .form of “water-glass” for preserving eggs) on the face

of the species label and with a pair of forceps place it inside the vial

at the bottom and press it against the glass with a rubber-ended pencil

until good contact is secured, and then tamp down a plug of cotton

wool to hold it in place until dry. Treat the locality label in the

same manner, placing it on top of, or alongside the species label.

The sodium silicate will dry very rapidly and will ensure the

label remaining in place and appears to be absolutely insoluble in

alcohol. When the labels have adhered firmly to the glass take out

the cotton wool and place the dragonflies tail down in the vial and

fill up to the neck with 95 per cent, grain alcohol
;
put in the cork

and seal with a “gelcap.”

The most convenient method of storing the finished vials is in

small racks which may be any length desired. These are made with

the back and base of three-ply and the two ends of half-inch pine.

The base should be slightly narrower than the diameter of the vials

to be used
;

the vials being kept in place by two strands of wire

stretched between the end pieces. The best type of wire to use is

No. 0 tinned picture wire as this does not stretch and become slack.

The back and base may be painted white or may be covered with a

soft white cloth, resembling cotton wool on one side, known as

“eiderdown.” The front end of the rack should be stained and have

a brass card holder attached, into which the typed name of the species

may be slipped. When fastening these card holders a small brass

cup hook or knob may be screwed through the lower nail hole and

used as a handle when pulling the racks out of their cabinet. These
racks may be kept on shelves in a cabinet with sliding glass doors.

A curtain should be provided which can be drawn to exclude the

light as the colours of dragonflies keep best in the dark.

The vial racks and cabinet can be made with very little cost and
add to the pleasure of an alcoholic collection. The method of fixing

the labels inside the vials by means of a few spots of sodium silicate

is very convenient and satisfactory.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE

By J. R. J. Llewellyn Jones

RHOPALOCERA

Papilio zelicaon. parsnip, garden variety.

Polygonia satyrus. stinging nettle.

Hamadryas milberti. stinging nettle.

Cynthia cardui. thistles.

HETEROCERA

Hemaris diffinis, rubens lonicera nitida.

Telea polyphemus. maple.

Halisidota argentata. white fir. (balsam) (Have been

known to eat wild flowering cur-

rant and sallow (broad leaved).

Isia isabella. spirea, (small white (preferred.)

plantain, (narrow leaved).

Arctia caia. stinging nettle.

Agrotis c-nigrum. dandelion, chick-weed, plantain,

groundsel, clover (red), huckle-

berry, viola and pansy.

Lycophotia margaritosa.
cabbage.

Polia cuneata.
alder, sallow, flowering currant,

bird cherry.

Heliophobus procincta. grasses, clover (red and white),

vetch (pea vine).

Perigrapha praeses. bird cherry, sallow, spirea (small

white).

Septis castanea. alder, sallow (broad leaved),

maple, wild flowering currant,

snow-berry, bird cherry, wild
cherry.

Chutapha periculosa. stinging nettle.

Panthea portlandia. Douglas fir.
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Autographa californica.

Ichthyura apicalis.

Drepana bilineata.

Chlorosea nevadaria.

Oporinia autumnata, henshawi.

Macaria granitata

Caripeta divisata.

Caripeta aequaliaria.

Campaea perlata.

Selenia alciphearia.

garden mint, plantain (broad and

narrow leaved), clover (red and

white), vetch, dahlia.

sallow (small leaved), poplar.

alder.

wild cherry,

alder.

Douglas fir.

Douglas fir.

Douglas fir.

maple, sallow (broad leaved),

alder (birch and oak probably).

sallow (broad leaved), alder.
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PROCEEDINGS OF THE

ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA

The thirty-third annual meeting of the Society was held on Sat-

urday, March 24, 1934, in the Board Room of the Vancouver Daily

Province. The meeting was called to order by the President, Mr. W.
Downes. The members present were Miss M. Allen, A. W. Finlay,

L. E. Marmont, J. R. J. Llewellyn-Jones, A. A. Dennys, A. D. Heriot,

J. D Gregson, J. W. Eastham, H. F. Olds, R. Hopping, G. R. Hopping,

W. G. Mathers, E. R. Buckell, J. Wilcox, C. H. Martin, G. J. Spencer,

J. W. Winson, H. Andison, G^H. Larnder, R. Glendenning, J. B. Munro.

The minutes of the last meeting and the financial statement were

read and accepted. The Society was pleased to elect two new members,

Messrs. H. Andison of Kelowna, B.C., and C. H. Martin of Sumner,

Washington.

The following papers were presented :

Morning Session, 9.30 a.m.

Minutes, Reports, Business

1. Presidential Address W. Downes
2. Review of Applied Entomology in B.C. (’22-’33) R. Glendenning

3. The Family History of Nicrophorus conversator Walk..H. B. Leech

4. Annotated List of the Ticks of British Columbia E. Hearle

5. Food Plants of B. C. Lepidoptera J. R. J. Llewellyn-Jones

6. Observations on Nomenclature and Taxonomy of Coleoptera

R. Hopping
7. The Blister Mite and Its Blister-Making A. D. Heriot

Afternoon Session, 1.30 p.m.

7.

a A Review of Plant Quarantine Work in British Columbia,

H. F. Olds

8. Economic Insects of Interest of Recent Occurrence W. Downes
9. Vectors of Relapsing Fever in Relation to an Outbreak of the

Disease in B. C E. Hearle

10. Preliminary List of Trypetidae of B. C G. Spencer

11. Notes on Ticks and Insect Parasites of Game Animals in B.C.

E. R. Buckell

12. Meteorological Observations in Relation to the Spruce Budworm
W. G. Mathers

13. New Records of Hemiptera for B. C ....W. Downes
14. Ectoparasites of Mammals in B. C ...G. J. Spencer
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15. Preliminary Report of the Coast Lizard-Tick Relationship in B.C.

J. D. Gregson

16. Preliminary List of Tipulidae of B. C G. J. Spencer

The meeting was favoured with a short address by the Deputy
Minister of Agriculture, Mr. J. B. Munro, who discussed the influence

of the study of entomology on the various activities in the Province.

The following officers were elected :

Honorary President L. E. Marmont
President W. Downes
Vice-President (Coast) G. J. Spencer

Vice-President (Interior) E. R. Buckell

Honorary Secretary Treasurer G. R. Hopping
Honorary Auditor J. S. Eastham
Advisory Board : Messrs. Eastham, Larnder, Lyne, Llewellyn-

Jones and Marmont

Professor Spencer exhibited a book which may be the earliest

publication on Entomology in Canada. It was written in 1857 by

H. Y. Hind, Esq., M.A., Professor of Chemistry at Trinity College,

Toronto, the title “Essay on Insects and Diseases Injurious to the

Wheat Crops.”

An informal dinner in the evening was attended by members and

their wives.

ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA
ANNUAL REPORT OF THE SECRETARY-TREASURER

FOR 1933.

Herewith I beg to submit this report, briefly covering the activities

of this Society for the past year.

Finances

At the present time there is a credit balance of $71.15. In view

of the rather thin number of the last Proceedings, this may seem

a large sum but there were very definite reasons for the strictest

economy. In the first place, the Government grant was again reduced

and there was no definite assurance that it would be continued. Secondly,

there is a very great need for a definite and constructive financial

plan for this Society with a view to becoming independent and financially

self-contained. Any substantial amount saved is so much toward the

fulfillment of such a plan, which should be discussed at the proper

time in this meeting.
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Proceedings

The reduction in quantity of material included in the last number
has been mentioned with the reasons therefor. As to the calibre of

the articles published it is felt that this judgment should be left to

those who make use of them.

Membership

The membership stands at approximately forty-five, the principal

development being that the Society became international in character

with the election of Messrs. W. W. Baker, J. Wilcox, and S. E. Crumb,

of the U. S. Experimental Station at Puyallup, Washington.

Library

Practically nothing has been done on the library in the way of

cataloguing, mainly due to the fact that the library is in two places.

There is provision in our by-laws for a librarian, but this office seems

to have been dropped for some unknown reason. One should be elected

and some one definite location established for the library. Otherwise

no adequate care of it can be taken and its use will be reduced about

fifty percent because no one will know where to find anything.

Advisory Board

At a meeting of the Advisory Board held last June, the papers

were selected for No. 30 of the Proceedings. The Secretary urged

the other members of the Board to consider a financial plan for the

Society.

Respectfully submitted,

GEO. R. HOPPING,

Hon. Sec.-Treasurer.

Vernon, B. C., February, 22, 1934.
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OBITUARYr—ERIC HEARLE *

It is with very great sorrow and regret that we have to record the

death, on April 17 of this year, of one of the Society’s most valued

members. Mr. Hearle passed away suddenly at his home in Kam-

loops at the comparatively early age of forty-one after an extended

period of ill health due to heart trouble. Never very robust, his health

was further weakened by hardships experienced during the great war

in which he was seriously wounded. In his capacity as Federal officer

in charge of the Kamloops laboratory, where he was engaged princi-

pally upon the study of insects affecting livestock, he never spared

himself whether engaged upon research or when called upon to give

the benefit of his knowledge and experience to the farmers of the district.

He was possessed of boundless enthusiasm and the enforced inactivity

which was necessary after the breakdown of his health early in 1933,

was very irksome to him. A man of less energetic nature would have

been content to take things very easily when in such a serious con-

dition but Hearle was not of that build. After a year’s rest his health

seemed to be much improved and being impatient to get back to work

he undertook more than was prudent, and wore himself out.

Mr. Hearle first became a member of this Society in 1919 in which

year he was appointed Assistant Entomologist in the Dominion Ento-

mological Branch and was stationed at Mission, B.C., where he was

engaged upon the study of the mosquito problem in the Fraser Valley.

In 1921 he commenced an investigation of mosquito control in the

Rocky Mountain National Park and concluded this work in 1925. In

1926 his headquarters were moved to Indian Head, Sask., where he

undertook studies of insects affecting livestock, remaining there for

two years. In 1928 it was found necessary to establish a laboratory

at Kamloops where livestock insect investigations could be carried on

and Mr. Hearle was placed in charge. From this headquarters studies

of ticks, warble flies, blackflies and other livestock insects were carried

out and a vast amount of valuable information collected.

* A more extensive obituary of the late Mr. Hearle appeared in the Canadian Ento-
mologist for August 1934, Vol. 66 with details of his early life and training, by Arthur
Gibson.
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The late Mr. Hearle possessed a genial and lovable personality

which made him popular in the communities in which he laboured and

endeared him to all his friends. By his death this Society loses a very

valuable member and generous contributor to it's Proceedings and the

country at large has lost an entomologist of outstanding ability, whose

place it will be very hard to fill.

Besides his contributions to the Proceedings of this Society, Mr.

Hearle published many articles in the Canadian Entomologist and was

author of Pamphlet No. 147—New Series, “Warble flies and their Con-

trol in Canada” and joint author with C. R. Twinn of Circular No. 62

—

“Mosquito control in Canada.” His work in the Fraser Valley is pub-

lished in report No. 17 of the National Research Council. “The Mos-

quitoes of the Lower Fraser Valley, British Columbia, and their

control.”

Mr. Hearle leaves behind him his wife and three children to whom
this Society extends its very deep sympathy.

W. DOWNES.
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A REVIEW OF PLANT QUARANTINE WORK
IN BRITISH COLUMBIA.

By H. F. Olds

In order that the early history of Plant Quarantine activities in

British Columbia should not be overlooked, permit me to give an out-

line of this work from its first inception.

In gathering up the threads of the past, and to get a clear con-

ception of this early work, let us go back to the year of 1897 where

we find “An Act” respecting the Provincial Board of Horticulture,

cited as the “Horticultural Board Act” (1894 C. 20 S. 1) in operation.

This enactment was the result of two previous Acts regarding the

Board of Horticulture, the first coming into operation about 1892 and

which might be considered the first steps in British Columbia to pro-

tect the fruit industry in this province from the invasion of foreign

pests and diseases.

In the wording of this Act it states that the Lieutenant-Governor

in Council shall appoint a competent person with practical experience

in horticulture, who shall be known as “Inspector of Fruit Pests.”

There is much credit due to these first inspectors who were entrust-

ed to carry out this work. Probably the first to receive the appoint-

ment to this post was Mr. Ernest Hutcheson of Ladner, B.C., in the

year 1892.

Two years later he was succeeded by Mr. R. M. Palmer, who had

charge of this work for eight years. Then in 1902, the late Thomas
Cunningham was placed in charge, who retained this position until

the year of his death in 1916, when the supervision of this service was
entrusted to his assistant, Mr. W. H. Lyne, who during his tenure of

office as Chief Plant Quarantine Officer under the Provincial Depart-

ment of Agriculture, also acted as collaborator for the Federal Depart-

ment, under the Destructive Insect and Pest Act, until his retirement

on July 1, 1933.

To show the foresight of these earlier guardians, we find that as

early as the year 1895, plans were made, and a Government Fumigation

Station was erected, through which all imported plant life must pass

for inspection and if necessary, fumigation. The late Thomas Cunning-

ham, who was a member of the Board of Agriculture, supervised this

work.

In the year 1900, the Federal Department of Agriculture, under the

direction of the late Dr. James Fletcher, Dominion Entomologist,

operated a separate fumigation chamber in Vancouver, under what was
then known as the “San Jose Scale Act.”
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This fumigation chamber was erected adjoining the Provincial

inspection station, the late Mr. Tom Wilson being placed in charge.

The Dominion Department would receive, and fumigate these foreign

importations, which would then be passed over to the Provincial De-

partment for inspection.

This dual service was carried out by the two Departments for

several years, when the work was co-ordinated and since that time up

to August 1st, the service has been carried out under the supervision

of the Provincial Plant Quarantine Branch, whose officers were acting

as collaborators under the Dominion Destructive Insect and Pest Act.

In giving this record of our past Quarantine activities, in British

Columbia/ I wish to gratefully acknowledge records prepared by the

late Mr. R. C. Treherne.

In the fall of 1932, the Provincial Agricultural Act and Regulations

thereto were declared ultra vires and were rescinded. This left the

Provincial Plant Quarantine officially fatherless, so that in the spring

of 1933 negotiations were entered into between the Federal and Pro-

vincial Departments for the transfer of the Provincial Plant Quarantine

Branch to the Federal Department, which was finally consummated on

August 1 of last year, and this service comes directly under the super-

vision of the Secretary of the Destructive Insect and Pest Act.

In connection with the transfer of this service, there are still a

few minor points to be settled, but the general procedure to be follow-

ed will be similar to that carried out in other parts of Canada.

The purpose of quarantines is still the same today as in the earlier

days of its first inception, only the scope of the application of the prin-

ciples involved has been broadened to meet present existing conditions,

but the same fundamental purpose remains : i.e., the prevention of the

spread of foreign pests and diseases that may be brought in on imported

plants and plant products.

The final test of the value of any law is the ability to successfully

execute all of its provisions, and quarantine regulations can best be

enforced by a staff of inspectors sufficient in number to cover all trade

channels where plants or plant products are permitted to enter.
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NOTES ON TICKS AND INSECT PARASITES OF
GAME ANIMALS IN BRITISH COLUMBIA.

By E. R. Buckell

Dominion Entomological Laboratory, Vernon, B.C.

The Dominion Entomological Branch maintains a research labora-

tory at Kamloops for the special study of insects affecting man and

domestic and wild animals.

The late Mr. Eric Hearle, who was in charge of this laboratory, made
special studies of ticks, biting flies, warble and bot flies, lice and fleas;

particular attention being paid to the part these ticks and insects play

in spreading disease among man and animal; a subject upon which a

great deal has yet to be learned, and one of very great importance to

those interested in the welfare not only of man but also of domestic

and game animals.

It is well known how insect-borne diseases may wipe out both man
and animal over vast areas in such countries as Africa, and it is strongly

suspected that here in Canada biting insects play a greater role than

has hitherto been supposed.

During the past few years the studies being carried on in Canada

and the United States have brought to light a lot of extremely interest-

ing and valuable information in regard to the part biting insects and

ticks play in spreading disease
;
especially such diseases as tularaemia

and Rocky Mountain spotted fever.

Mr. Eric Hearle kindly supplied me with the information contained

in this report concerning the ticks and insects which I actually found,

and also concerning those that I might have been expected to find, on

the game animals shot
;
and I am much indebted to Mr. Hearle for the

information supplied.

It is desirable to get all the data we can on the parasites affecting

wild animals, since so little is known of these and their relation to the

increase or decrease of game. There seems to be little doubt that

grouse, for instance, are in some seasons very seriously affected with

ticks, Haemaphysalis leporis palustris Packard, and that these carry

certain diseases at present very meagrely understood but which certainly

have a marked effect on the abundance of these birds.

In the same way, it is believed that the throat maggots Cephenomyia

spp. affecting deer and elk have been responsible in some years for a

very marked reduction in these animals. Very serious infestations for

instance, have been reported from Colorado and elsewhere in the United

States and deer and elk have been noted with large numbers of these

maggots in various parts of British Columbia.
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At the present time we know very little about the actual economic

effect of most of these pests, and it is only by systematic collecting

that such data can be secured and that any possible control can be

evolved.

Then there is another feature, and that is the fact that wild deer

sometimes harbour parasites that seriously affect domestic animals

and are one of the main means of distributing these parasites over

large areas. It has been found for instance that liver fluke is very

abundant in deer in parts of Vancouver Island—apparently the same

species of fluke that affects sheep and cattle. All these are important

factors and indicate that we certainly should know more of the para-

sites affecting game in British Columbia.

In this connection the recent publications of Dr. A. E. Cameron,

University of Edinburgh, Scotland, and his associates, on the parasites

affecting red deer in Scotland, are of interest. They have got together

quite a mass of valuable information in this study and doubtless this

information will be of great benefit to those interested in deer stalking

in Scotland. It seems that somewhat similar information would be of

value to us in British Columbia.

Having obtained permission from the Dominion Entomologist,

Ottawa, to make a short trip for the purpose of collecting parasites from

game animals for Mr. Hearle, I spent the last week in May, 1932, with

a small party of bear hunters in the Shuswap mountains, near the

headwaters of the Anstey, Seymour, and Eagle Rivers, having pre-

viously obtained a permit to shoot game animals at any time from the

British Columbia Game Board.

The trip was not as successful as I had hoped it would be, on

account of the unusually late spring and the great depth of the remain-

ing snow. The result was that we had an exceedingly hard trip and
it was fortunate that, although many mishaps occurred, none of the

party or any of the pack horses were injured.

Game Animals Shot and Ticks and Insects Secured:

(1) One large male Mountain Goat (Oreamnos americanus).

columbiae Hollister.

The main reason for wishing to secure a goat was to obtain a large

number of specimens of the so-called Wood-tick (Dermacentor ander-

soni, Stiles,) for shipment to the tick-parasite laboratory at Hamilton,

Montana.

Some years ago I was able, in company with Mr. Hearle, to visit this

laboratory in Montana and to learn the exceedingly interesting work
being undertaken there. In conversation with Dr. Cooley at this

laboratory, he asked me to try and get him some wood-ticks from goats

in B. C., as he wished to examine them and compare them with those

taken among the goat rocks in Montana.



12 ‘ B. C. Entomological Society

At this time the Game Department of the Province of British

Columbia was differently organized and I knew nothing about the

possibility of obtaining a special permit to kill a goat in the spring.

However, while out bear hunting I had the opportunity of coming close

to a number of goats, and shot one small goat in the hope of obtaining

the desired ticks.

On examining the goat I found it to be a most disgusting sight,

being literally a crawling mass of wood-ticks. They were on all parts

of the body and many were already well engorged.

I cannot understand how any animal could exist with so many of

these ticks feeding upon it, especially as this tick often produces paralysis

on man and animal. I cannot but feel that the mountain goat must

be immune from the injurious symptoms produced in other animals.

During the succeeding years, while spring bear hunting, I kept

my eyes open as regards the tick situation, when in the goat-rocks

of the mountains. I was truly astonished at the number of wood-ticks

present in the goat-rocks once the real warm weather of spring had

started. I found them crawling on me all day if the sun was out,

and I have no doubt that the goats I saw in the vicinity were covered

with them. No more goats were shot as I very much dislike to shoot

such animals in the spring unless something of real scientific value

can be obtained by so doing.

Early in the spring of 1932 I was informed by Mr. Hearle that

the Hamilton tick laboratory in Montana would very much like to

secure many hundreds of adult wood-ticks from the goat-rocks of

British Columbia and I therefore asked that I be supplied with a permit

allowing me to shoot game animals for scientific purposes.

Mr. Hearle informs me that one of the reasons we are particularly

anxious to secure ticks from fairly high elevations and particularly from

haunts of the Mountain goat, is that the authorities in Montana seem

to think that there is a possibility that the very large ticks occurring

at high elevations in the vicinity of goat-rocks may be slightly differ-

ent to the ordinary Dermacentor andersoni Stiles, of the low valleys.

There is a theory that these over-sized goat-rock ticks may have some-

thing to do with the added virulence of Rocky Mountain spotted fever

which is found on the west side of the Bitterroot Valley in Montana.

Apparently, except for the larger size, these ticks are morphologically

the same as the common valley andersoni, but there may be physiolo-

gical differences which render them particularly suitable hosts for

“stepping up” the disease.

At any rate, it is a well known fact that Rocky Mountain spotted

fever is about 75 to 80% fatal to human beings on the west side of the

Bitterroot Valley, where mountain goats occur, and only from 4 to

5% fatal on the east side of the same valley where no goats occur.
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For the above reasons we are naturally very anxious to secure

all the data we can on the presence of the larger ticks in the various

high goat ranges in British Columbia, as far as this is possible.

If large quantities of wood-ticks could be obtained, the Hamilton

laboratory could crush them and inject the fluid into rabbits and tell

us if the organism causing spotted fever is present in our B. C. ticks.

There seems little doubt that it does occur, as they have definitely

determined its distribution in the United States up to our border line.

Should the spotted fever ever appear in our tick infested valleys

such as the Okanagan, in the virulent form found in the Bitterroot

Valley, the consequences would be very serious, and we should be

well advised to make every effort to ascertain all we can as to the pre-

valence of wood-ticks in the province and also whether the spotted

fever organism is present in these ticks.

Another point in regard to the importance of tick studies in British

Columbia is that they have found in Montana that the British Columbia

strain of Bacterium tularense, McCoy, the organism causing tularaemia,

and which Mr. Hearle secured from a snowshoe rabbit at Vavenby in

the North Thompson Valley, is more virulent than any other strain that

has been experimented with from various parts of the United States.

Guinea pigs will often live for over a week or even a fortnight with

some of these strains, whereas the British Columbia strain usually kills

them within two or three days. The fact that our particular strain of

tularaemia is so virulent, and that the only human case so far located

in Western Canada was a very serious one, indicates the necessity

for doing all the work we can on studies of the various carriers of

tularaemia.

On May 25, 1932, after a rather hazardous climb, a large male goat

was secured. I was rather afraid that I might not get the desired

number of ticks as the spring was very backward and I had not found

any ticks on my person during the previous day’s hunting.

On carefully examining this goat I was extremely disappointed

to find that I was too early and that no wood-ticks had as yet come
out from their winter hibernating quarters and got onto the goat.

Having killed the poor old fellow I practically plucked him of his

wool from head to tail, in an effort to find something, some lice or

fleas, that would justify my taking his life, but I could find nothing

at all.

I felt rather badly about this, as I particularly admire the goat and
disliked taking his life even in the name of science. However, Mr.
Hearle informs me that the goat appears to be particularly free from
narasites other than the wood-tick, and that he can find no records

from goats in the lists of sucking and biting lice for North American
animals.
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However, even negative results are often knowledge gained, and

I will know better another time when to expect good results in the

matter of collecting wood-ticks from goats.

(2) One large male Mountain Caribou (Rangifer montanus.

Seton-Thompson.)

Ori May 26, 1932, having found out that any further quest for

wood-ticks would be a failure owing to the cold, late spring, I turned

my attention to caribou.

During the day some thirty caribou ot all ages were seen and I

selected a bull from a group of five.

I hoped to obtain a caribou hide showing the holes caused by the

grubs of the caribou warble fly (Oedemagena terandi Linn) which is

usually found in great numbers in the backs of caribou in the spring.

I understand from Mr. Hearle that this warble fly has mainly

been recorded from the Blue River district and that the grubs reach

full growth by April or early May.

The caribou was carefully skinned but 1 found no trace of grubs

beneath the skin nor of any visible exit holes in the skin. I felt that

perhaps I was too late to find grubs and that the exit holes might show
up after tanning and so packed the skin home. Unfortunately, before

I could get anything done to it, it was entirely destroyed by pack rats.

After taking the skin to camp it was carefully examined but

appeared to be absolutely free from lice or parasites of any kind. Mr.

Hearle informs me that caribou may be infested with lice, but that he

has been unable to find any reference to the Latin names of those

infesting this animal, or whether it is infested by both biting and

sucking lice.

As often happens when hunting, the animal was shot far from

camp, late in the day, and nothing more than the skinning could

be done that day. On the following day I returned to the carcass

determined to find something of interest and was very relieved to find

that, unlike the unfortunate goat, the caribou was not to disappoint

me entirely.

In examining the throat and gullet I found a large number of

large dipterous maggots, attached by hooked jaws to the membrane.
These proved to be the larvae of the caribou nostril fly, Cephe-

nomyia nasalis (C. trompe), which were of particular interest since

they appear to represent the most southern record for this species,

as far as we know. Mr. Hearle informs me that he had previous

indications that this fly occurred on caribou in the Blue River district.

These flies belong to the same genus (Cephenomyia) as the nostril

fly found in the red deer of Scotland, and some of the grubs collected

have been sent to Dr. Cameron in Edinburgh at his request.

I was rather disappointed in not being able to find any external

parasites on the caribou, and as he appeared to be so completely free
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from them, I did not feel justified in examining further specimens at

that time although I was well aware that it need not necessarily follow

that others in the vicinity would be free also, as often an old and weak

member of a herd will be more heavily infested than his younger and

more robust companions.

(3) One Mule Deer (Odocoileus hemionus hemionus Rafinesque).

On May 22nd, 1932, I was fortunate in securing a small Mule

Deer, these not being at all common in this particular location.

The deer was skinned and the hide examined for parasites in camp.

It proved to have a large number of biting lice (Mallophaga) on it.

These lice were determined for me by Mr. Hearle as Trichodectes

tibialis Piaget. They were small, flat, brown lice, and were found

singly, clinging head downward, to the base of the new growing hairs

of the summer coat. As these lice seemed to be absolutely immobile,

this was a very wise precaution on their part, as they would certainly

have been shed on the winter hairs if attached to them. I never saw

the least movement in any of the specimens collected and they died

when placed in alcohol in position on the hairs.

The only other parasite found on the deer was one nymph tick,

taken in its ear. Mr. Hearle informs me that this is probably a nymph
of the winter tick (Dermacentor albipictus Packard), so plentiful upon

range horses during the winter months. He further states that one

would have expected to find on this deer a fair infestation of engorged

adult females of the winter tick which sometimes remain on the host

fairly late in the season at high elevations. Normally it is gone in

the valleys before the end of May.

However, it should have been followed by the paralysis tick

Dermacentor andersoni Stiles, adults of which should have been active

in May or June at this elevation, but owing to the late season had not

yet appeared from hibernation. Mr. Hearle further informs me that

I might also have found specimens of the deer louse fly, Lipoptera de-

pressa, Say. “This is very common on deer, but most of our records,

of course, have been in the fall, which is natural since the specimens

have been obtained in the hunting season. I have not very much in-

formation as to its life history and as to when it is most abundant on

deer, but imagine that some specimens would be found on the animals

at almost any time of the year. Larvae of throat maggots, Cephenomyia
spp. (Possibly C. trompe) might also have been found.”

(4) Bears: Grizzly—(Ursus horribilis).

Black—(Euarctos americanus).

During the collecting trip of 1932, I, personally, 'did not shoot a

bear, although several chances at both grizzly and black occurred. I

was able, however, to examine the skins of two black bears, and during
the past few years I have shot and examined several grizzly and black

bears.
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Mr. Hearle informs me that I might have found the wood tick and

also fleas upon bears, but that bear fleas are rare and very difficult to

secure.

In all my examinations of bear skins I have never found anything

in the way of parasites upon them, except an odd wood-tick. This,

to me, seems a very curious thing, as I have shot grizzlies on slides

frequented by goats and at a time of year when wood-ticks were

very plentiful and could be found crawling on one’s clothes while sitting

on the slide where the bears were feeding. I am inclined to think that

the bear is not favoured as a host for the adult wood-ticks, and in

general, is very free from external parasites.

(5) Rodents and other small mammals :

During the trip of 1932 I did not have time to examine anything

except the large game animals mentioned above, but the examination

of some of the smaller mammals would certainly be worth while.

The wood-ticks only occur on large animals in the adult stage

(early spring) and spend their immature stages upon small rodents.

This district is particularly well stocked with chipmunks, Columbia

ground squirrels (Citellus columbianus columbianus Ord) and Hoary
marmots (Marmota spp.) I have also, on two occasions, secured a

specimen of the British Columbia woodchuck (Marmota monax pet-

rensis Howell) the only specimens I have ever seen. These were caught

under the floor of the shack we stayed in.

Other small animals seen were Wolverine (Gulo luscus Linnaeus),

Fisher (Martes pennanti Ervleben) and Coyote (Canis latrans Say).

The collection and study of the parasites attacking our game in

British Columbia seems to be something very much worth while, as

this is a phase of entomology that has never been given a great deal

of attention.

Personally, my work in the Vernon Office on fruit, vegetable and

range insects, does not allow me to do much collecting of animal

parasites.

I am, however, extremely interested in the study of our game animals

and never lose an opportunity to get back into the mountains.

Having now become more familiar with the kind of parasites I

may expect to find, the times of the year in which they occur, etc., I

feel that I could, on any future trip, make more use of my time and

shall certainly welcome any chance to be of help in expanding our

knowledge of the parasites attacking game animals in British Columbia.
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A PRELIMINARY REPORT OF THE LIZARD-TICK
RELATIONSHIP ON THE COAST OF BRITISH COLUMBIA

By J. D. Gregson, Courtenay, B. C.

The Coast tick Ixodes ricinus californicus (Banks) during the past

few years has been becoming of increasing importance in inhabited

areas on the Pacific Coast. This fact is noted particularly in British

Columbia, where much of the coast land, formerly uninhabited, is now
being taken up for summer resorts and residential localities. An idea

as to the extent of the tick situation was revealed by investigations

made at the coast during the summer of 1933 and the following fall

and winter, in continuation of a project of the Dominion Entomological

Laboratory, Kamloops, B.C.

The coast tick appears to be distributed over the whole oi south-

ern Vancouver Island and coast of British Columbia. Tick bites have

been reported as far up as Courtenay, V.I., (lat. 49° 40') where a speci-

men was taken from the arm of the writer on May 20, 1933. Adults have

been taken from deer thirty miles north of here at Campbell River.

This is likely the most northerly record for the island, if not for the

mainland coast.

The Malahat and Saanich districts of Vancouver Island appeared

to be one of the most favourable localities for Ixodes ricinus californicus.

The climate and geographical nature of both these places is character-

ized by its areas of dryness and roughness. These appear wherever

the bedrock extends through the shallow layer of soil, and in the

regions of rugged hills such as Malahat Mt. (3,000 ft.), Mt. Douglas
and Mt. Tolmie. Needless to say, since precipitation is relatively

light in the summer, and as these sloping hills have only a slight mois-

ture-holding capacity, the humidity falls very low during the daytime.

Since the majority of ticks have been discovered only after they

have been carried away from their surroundings, it is difficult to give

a detailed description of their specific environment. The account of

the habitat of the Coast lizard given later, however, will serve to

illustrate further the type of land most suitable for them.

Enquiries made of various doctors and inhabitants of the district

surrounding Victoria, B.C., revealed that the majority of people who
were in contact with outdoor life had experienced tick bites. Little

children had been bitten on several occasions, one incident occurring

in the vicinity of Victoria. From all reports there, the ticks were
most troublesome only during the winter and early spring months,
mainly from the beginning of February on to the end of June. None
were apparent in July and August, and berry pickers in the Malahat
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district did not seem to be troubled by them. Jn the same area in the

spring, Mrs. E. B. York stated that it was possible to pick up two or

three ticks in a single walk.

West Vancouver appeared to be an ideal habitat for the coast

tick, and possessed a type of land very similar to the tick-infested areas

on Vancouver Island. Drags were made for adults in this vicinity

during the hot weather of August, but gave negative results. Later,

enquiries were made of Dr. J. M. McIntosh, Medical Health Officer

for the City of Vancouver, regarding any trouble experienced in this

locality from tick bites. A canvas of the Vancouver Hospital records

revealed very little trouble of this description.

The next field trip to West Vancouver was made at the end of a

week of warm spring weather on February 18, 1934, and a series of

drags were made over dry grass along the P.G.E. railroad grade at

Caulfield, the home of large numbers of the lizard. These proved

highly successful, and a dozen adult ticks were captured in ten minutes,

the number varying from one to three for a twenty-foot drag. Of these

twelve, it is of importance to note that there were four pairs in copula-

tion. The remaining four individuals were females. These drags were

made at twelve o’clock noon. The sky was cloudy and the temperature

registered 48 degrees F. Information obtained from inhabitants in

this area revealed the fact that at this time of the year the ticks are

particularly troublesome. Dogs suffered most and often had to have

the ticks picked from them from day to day. The most satisfactory

method of loosening them, according to one lady, was to dampen them

with coal oil. Humans were less molested, but bites of these ticks

were not uncommon among hikers. Although, in no known cases, have

bites of these ticks produced serious results, there are several instances

of bad ulcers having been caused by them.

It is thus seen that Ixodes ricinus californicus is confined to that

part of British Columbia where there is a mild and humid climate.

That the local temperature is also an important factor in the abundance

of these ticks is indicated by their greater concentration on rocky slopes

that receive the full heat of the sun. Whether their presence in such

areas is due to the climatic conditions, or whether it is of a secondary

nature, due to the relationship of the coast lizard, is not yet certain,

and cannot be determined until more is known about the hosts of the

early stages. To ascertain this would involve considerable experimental

work and shooting of rodents, ground inhabiting birds, game birds

and animals, etc., in the infested areas. Nevertheless, it is noteworthy

that the habitat of the coast tick is almost identical with that of the

coast lizard, and it is known that this lizard (Gerrhonotus multicar-

inatus Blainville) is at least one of the hosts for the larvae and nymphs
of Ixodes ricinus californicus.
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Since the distribution and environment of this lizard practically

coincides with that of the coast tick, a description for the former will

serve in an attempt to correlate it with that of the parasite.

At Victoria this lizard is very widely distributed, since the maj-

ority of the Saanich Peninsula and southern Vancouver Island is typical

of its environment. Specimens were observed on the rocky slopes of

Mt. Douglas, at a rock garden bordering Esquimalt Harbour, and

about protruding rocks at Lakehill. Each of these places was exposed

directly to the sun, and the rocks became very hot during the day-

time. Vegetation was scarce about these areas, of which the dryness

permitted only the growth of xerophytic vegetation. It may be noted,

with reference to this, that on the coast the habitat of the arbutus is

typical for that of the lizard and, in most cases, the tick.

The district where the lizards appeared most abundant, and where

the writer did most of his collecting, was at West Vancouver. On any

hot day individuals might be seen about the rocky regions extending

along the north shore of Burrard Inlet, from West Vancouver to Point

Atkinson. They were particularly plentiful along the disused grade

of the P.G.E. Railway. This track leaves the shore level at West
Bay. and from there to Caulfield, a distance of about two miles, it skirts

along the foot of Hollyburn Ridge, some 200 feet above the sea. Its

grade is made on a steep slope which is covered in the damper places

by a luxuriant growth of coniferous trees, maples and ferns, but is also

interspersed with bald rock prominences. In many places a cutting

has been made through the latter, leaving a jagged wall of weathering

rock on the north side of the track. This proved to be an ideal home
for large numbers of lizards, who made their abodes in crevices in

the wall of loose and cracked rock at the edge of the track. These

cuttings were probably much more suitable than any districts on the

island in that, besides possessing the desired heat, they were also' kept

continually moist by seepage from the hills above.

Frequently these lizards were found in forests and comparatively

damp regions. The occasional one could be heard scurrying into ferns

from the side of the highway at West Vancouver, and many could be

heard among the salal and underbrush on Baby Mt. in the same district.

One specimen was captured in the damp woods near the outlet of

Shawnigan Lake, V.I. At Comox, a colony has been observed for

several years living under driftwood on a sandy beach.

The parasitism of the Pacific Coast lizards by the coast tick was
first brought to attention by Dr. W. L. Jellison of the U.S. Public Health

Service. While engaged in field studies relative to the occurrence of

Rocky Mountain spotted fever virus in California ticks, during March
and April, 1932, he made numerous collections of Ixodes ricinus cali-

fornicus in Madera, Monterey, San Benito, Santa Barbara, Santa Clara
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and San Luis Obispo counties. Unfed adults were secured from vege-

tation in considerable numbers and also were found infesting dogs,

horses and man. The hosts of the immature ticks he found to be the

alligator and blue-bellied lizards, except in one instance when an en-

gorged nymph was taken from a dog.

The early stages of these ticks attack themselves to the host from

a position inside the lateral cervical pouch, where they remain con-

cealed and protected until they have engorged. This external ear is

situated halfway between the eye and base of the forelimb, and is in

the form of a pit l^mm. in diameter, extending about 2mm. into the

body. Across the bottom extends the thin tympanic membrane. The
lower portion of this external ear is covered by a fold of skin bearing

small convex scaley grains, so that there is an internal pocket or “cer-

vical pouch” which is considerably larger than the opening. This

orifice is bordered in front and above by the projecting temporals, and

behind by loose granular skin. It is to the interior caudal portion of

this pocket that the ticks attach themselves. Microscopic sections of

this area reveal very few blood vessels, contrary to what would be ex-

pected, and it is possible that lymph, instead of the large reptilian blood

cells, are absorbed by the parasite. In no cases that have come to the

writer have ticks been attached to any other portion of the body than

that mentioned.

Inspections of G. multicarinatus have revealed the presence of

I. ricinus californicus as a larval and nymphal parasite, although in no

large numbers at the time and place where the studies were made. Two
lizards captured and examined at Mt. Douglas, Victoria, and at Shaw-
nigan Lake in the latter part of August were free from ticks. However,

a specimen received from Victoria on October 15th had two engorged

nymphs in one ear and one in the other. No ill effects were shown on

the part of the host. Out of fifty-nine specimens examined from West
Vancouver, only one was infested by a tick. This was observed on

October 4th. It engorged until October 15th, when it dropped off.

This date was undoubtedly late in the season for nymphal ticks, and

it is probable that earlier in the season many more cases of parasitism

would have been present. Certainly the number of adult ticks and
lizards in the same area at West Vancouver would suggest this, parti-

cularly as there are few other animals in that area that would serve as

hosts.

Dr. Jellison, in considering the same suggestion as to the impor-

tance of lizards to the immature forms of ticks states that “in a restricted

area south of Monterey high school, Monterey county, where tick-

infested lizards were numerous, over 250 adult ticks were collected from
the vegetation in a few hours. In this area no rodents or other small

animals that might serve as hosts to the immature ticks were seen, al-

though they might have been present in limited numbers.”
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So far, the writer has been aware of no cases of lizards being in-

fested by adult coast ticks. Experiments are being carried out in this

respect to see if this is possible. The natural conditions appear suitable,

since the lizards are known to appear out on the rocks during the early

spring days. This is the time when the adults are most abundant.

Parasitism of lizards ;n Europe by I. ricinus is recorded by Nuttall

and Warburton (l.c.) and by Neumann (1911). Dr. Brumpt, professor

of parasitology of the University of Paris, has also used lizards for the

rearing of I. ricinus.

I wish to acknowledge the assistance of officers of the Dominion
Entomological Branch, particularly the late Mr. Eric Hearle, for

data regarding I. ricinus californicus, and my thanks are due to Dr.

Jellison for his kind permission to use information contained in his

paper on “The Parasitism of Lizards by Ixodes ricinus californicus”

which was read at the twelfth annual meeting of the Great Plains In-

ternational Conference of Entomologists at Edmonton, Alta., in August,

1932.
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SOME METEOROLOGICAL OBSERVATIONS IN RELATION
TO THE SPRUCE BUDWORM

By W. G. Mathers,

Dominion Entomological Laboratory, Vernon, B.C.

In 1927 the writer was detailed to investigate the occurrence of the

spruce budworm, Cacoecia fumiferana Clem., in British Columbia. At

that time several outbreaks of this defoliator were active in the pro-

vince. However, during the summers of 1927 and 1928 field studies

were confined to local infestations on the south eastern portion of Van-
couver Island. Then in the spring of 1929 the writer’s activities were

transferred to an extensive infestation in the Barkerville district where,

with headquarters at Stanley, field studies, were continued each summer
during the next four years.

The outbreaks on Vancouver Island occurred at sea level in Douglas

fir-balsam stands while the Barkerville infestation was active in alpine

fir-Engelmann spruce stands occurring at from 3000 to 4500 feet above

sea level. In this latter region the beginning of the growing season

was fully one month later than at the coast.

The marked difference in the climate of the two regions is indicated

in the accompanying hythergraphs which are based on official govern-

ment records taken at Barkerville over a period of 44 years, and at

Cowichan Bay for a period of 18 years. In these graphs the vertical

scale represents average mean temperature and the horizontal scale

represents total precipitation.

In the Barkerville district the budworm is active in June, July,

and August, whereas on Vancouver Island the period of budworm
activity was in May, June and July. Comparing the weather for the

years the field studies were made, we find an average mean tempera-

ture of approximately 52 degrees for the months of June, July and

August in the Barkerville district and an average mean temperature of

from 56 to 60 degrees for May, June and July on Vancouver Island.

Moreover the total rainfall for the three months in the latter district

only ranged from 2 to 3.5 inches while in the Barkerville district the

rainfall for June, July and August averaged more than 10 inches and

summer frosts were not common.

In the course of the studies under two such different types of

conditions the influence of the climatic factors on the growth and de-

velopment of the spruce budworm was very marked. The most im-

portant finding, and one which explains the persistency of the infesta-

tation in the Barkerville district under such apparent adverse weather

conditions, was that in this locality the spruce budworm was found to
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HYTHERGRAPH SHOWING VARIATIONS IN CLIMATE

Between Barkerville, B.C., and Cowichan Bay, B.C.
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require two years to complete its life cycle whereas the normal life

cycle is complete in one year.

In the normal life cycle of the budworm, such as described in all

previous accounts of this species and as found on Vancouver Island,

the young overwintering larvae emerge from their hibernacula or

overwintering cocoons in the spring, coincident with, or a few days

before, the opening of the buds of the host trees. The larvae immed-
iately commence to feed either directly on the new growth, if such is

present, or by mining into the unopened buds. The feeding period

under average conditions may vary from 30 to 40 days. Pupation

occurs in a loose silken shelter spun among the foliage and the pupal

period varies from 12 to 18 days. Egg laying takes place soon after

the moths emerge. The eggs are laid in masses on the needles and

hatch within 9 to 12 days. On hatching, the young caterpillars seek

a sheltered nook such as between bud scales, under lichen, or at the

base of twigs where it spins a hibernaculum in which it remains until

the following spring.

However, in the Barkerville district in 1929, the young over-winter-

ing larvae, although emerging about the middle of June at the time

of the opening of the buds of the host trees, returned to hibernation

after only developing to the third and fourth instars. These cocoons

differ from the primary hibernacula only in their larger size. Then in

June of the following year the larvae re-emerged and completed their

development, the flight period and egg laying taking place in August.

In 1931 and 1932 a similar two year cycle was traced in which the

caterpillars of the new brood reached only the third and fourth instars

in 1931 and then completed their development in 1932.

This prolonged life cycle was without doubt a direct result of the

adverse weather conditions characteristic of the Barkerville district.

In the field studies the influence of the climatic conditions was evident

throughout the entire life of the budworm. The date of emergence of

the caterpillars in the spring was governed by the existing weather

conditions. For example, in the Barkerville district the first emergence

was fully one month later than on Vancouver Island where more

favourable weather was experienced. Moreover, at the coast infesta-

tion in 1928 when the mean temperature for May was approximately

56 degrees the first activities of the larvae occurred about ten days

earlier than in 1927 when the average mean temperature for May was
only about: 52 degrees.

During spells of wet and cold weather the larvae were found to

remain more or less dormant and to refrain from feeding. Hence when
such conditions were general the rate of development was greatly re-

tarded. For example, at Stanley in 1929, the average length of the

larvae at the end of thirty days following the commencement of activity

in the spring was still not over 5.5 mm., while at the coast, under more



Proceedings, 1934 25

ideal conditions, the average length of the caterpillars at the end of the

first month was not less than 15 mm. The effect of inclement weather

is also plainly shown in a comparision of the development of the bud-

worm larvae at Stanley during the two years 1930 and 1932. At

this station in 1930 rain occurred on 11 of the last 12 days of June and

with an average mean temperature for the 12 days of 47 degrees, while

in July of the same year the weather was much more favourable, the

mean temperature for the month being 52 degrees. However, in 1932

the reverse was the case with rain on only 4 of the last 12 days of

June and the mean temperature 51 degrees, while in July the mean
temperature was only 47 degrees and rain was general. Hence in 1930

the budworm larvae developed very slowly in June and the first pupa

was not recovered until July 15th. However, the first moth was taken

on July 28th. On the other hand, growth was comparatively rapid

in June 1932 and the first pupa was recovered as early as June 27th

that year. During the next three weeks the daily maximum temper-

ature at no time exceeded 66 degrees and further development was
almost negligible, so that although the first pupa was taken almost

three weeks earlier than in 1930 the first moth did not emerge until

July 26th, just two days earlier than in the previous flight year.

The effects of adverse weather on the duration of the incubation

period of the eggs were found to be similar, because in the Barkerville

district in 1932 the length of this period ranged from 17 to 33 days

whereas at the coast, variations of from only 9 to 12 days were recorded.

Unfortunately, the only available meterological records for the

work on Vancouver Island are those of the official government record-

ing stations, the nearest of which was several miles from the centre

of the investigations. However, daily readings were made jat Stanley

during the summers of 1930, 31 and 32, and in addition hygrothermo-

graph records were obtained during 1931 and 1932. To supplement these

records the readings of a government station at Barkerville, also located

in the infested areas, were available.

In attempting to correlate the rate of development of the bud-

worm with these weather records the daily mean temperature was
found to be the most satisfactory reading for the purpose.

At Stanley in 1932, where data was secured from 83 individually

reared specimens, a fairly uniform relationship was found to exist be-

tween the duration of the pupal period and the average mean tempera-

ture. The average mean temperature for a pupal period of 16 days

was 53.7 degrees whereas with pupal periods of from 33 to 35 days the

mean temperature was 47.3 degrees. During the same season the mean
temperature for an incubation period of 17 days was found to be 54

degrees and for a period of 26 days, 51.7 degrees. On Vancouver Island

in 1928 the incubation period varied from 9 to 15 days with an average

mean temperature of from 69 down to 62 degrees. However, in both
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localities the intervening figures lacked the uniformity of those for

the pupal period but such may be explained by the fact that the egg

masses were present on trees in the open and so possibly subject to

more or less direct sunlight.

In addition to computing the effects of the weather by using the

mean temperatures an effort was made to establish the total amount
of effective temperature, expressed in “degree days,” necessary for

both the pupal and egg stages. The total number of “degree days”

for a given stage of development of an insect, is arrived at by taking

each day from the commencement to the termination of the stage

concerned, and by computing the number of degrees by which each

day’s mean temperature exceeds that of the threshold of development,

and then summing the number of degrees so obtained for the whole

period under consideration. As the threshold of development for the

spruce budworm was not known the arbitrary figure of 42 degrees

was adopted. Although fairly wide fluctuations occurred a certain

uniformity in the totals was evident for each locality. At Stanley

the total number of “degree days” varied from 178 to 214 for the pupal

stage and from 206 to 264 for the egg stage. At the coast the number
of “degree days” for the pupal period ranged from 272 to 311 and for

the egg stage from 227 to 359.

Furthermore, as hygrothermograph records were available for the

summer of 1932 at Stanley, the total number of hours occurring above

42 degrees were calculated for the pupal periods of the specimens rear-

ed individually that year. However, the resulting figures were of no

value as an index to the effects of temperature on the development of

the budworm. For instance only 294 hours occurred above 42 degrees

during the pupal period of 16 days duration while 547 hours were record-

ed for the pupal period 35 days in length.

A quite interesting point is to be found in a comparision of pupal

periods of similar duration in the two localities. Those on Vancouver

Island experienced fully one hundred “degree days” more than for

specimens at Stanley and the average mean temperature was also dis-

tinctly lower at the latter station. For example, the average mean tem-

perature for a pupal period of 17 days at the coast was 60.3 degrees and

the number of “degree days” 311, while for a pupal period of 16 days

at Stanley the mean temperature was only approximately 54 degrees

and the number of “degree days” 187. Somewhat similar results were

obtained with the egg stage.

No definite explanation can be given for these variations. However,
climatic factors without doubt play an important part, although the dif-

ference in host trees may have some influence and the possibility that the

spruce budworm in the two regions may be of somewhat different

strains cannot be overlooked.
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This paper has been purposely confined to a discussion of the

weather conditions as expressed by the temperature records. However,

sufficient evidence has no doubt been presented to indicate the extremely

complex relation existing between insect development and weather

conditions. The need for more detailed studies of this relationship is

quite apparent. In this regard a thorough investigation of the micro-

climatic conditions of the habitat in which a given species actually

lives is most important. Only until such a time when such micro-

climatic conditions can be correlated with the standard meteorological

observations will the latter be of full value.

The necessity for a new reliable method of computing the effects

of variable temperature is also quite evident. The mean temperature

does not present a true picture of the conditions while the summation
of temperatures by means of “degree days” is, as now used, far

from satisfactory. V. E. Shelford has done an enormous amount of

work along these lines but his methods are too cumbersome to allow

of their general adoption.

Climeographs, in which the horizontal scale represents humidity,

and hythergraphs are gradually coming into more general use in the

studying of distribution, fluctuations in the number, and seasonable de-

velopment of insects. However, for such graphs to be of value, parti-

cularly in a study of seasonal development, the time unit should not

exceed one week. Otherwise important variations in the weather factors

will be lost.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE
List 2.

By J. R. J. Llewellyn-Jones

Prior to reading this second list of Food Plants of Lepidopterous

larvae I have a few remarks to offer arising from the last list re Halisi-

dota argentata Pack.

Having reported as secondary hosts Sallow (Salix hookeriana

Barratt) and Flowering Currant (Ribes sanguineum Pursh.) a further

testing was made in the spring of 1933. The above hosts were again

accepted and normal imagines resulted.

It would therefore seem established that immature larvae, when
deprived of their primary hosts, i.e., species of fir, will feed up success-

fully on the substitutes above cited.

Larvae were placed on cherry (garden varieties) and apple. The
former was accepted and normal imagines obtained but the larvae on

apple died, apparently from malnutrition. This latter result also befell

a larva fed on thimbleberry. Pear was refused.

From the above it would seem that although the leaves of certain

fruit trees are sometimes eaten these insects are unlikely to become a

menace to the fruit grower.

In compiling this list my thanks are due to all members of the

Society particularly Mr. G. O. Day of Duncan who willingly placed

his breeding notes at my disposal; Mr. E. P. Venables, who together

with his own findings forwarded a list which first appeared in the

Bulletin of the Society in 1908; also officers of the Division of Forest

Insects, Department of Agriculture, Vernon, B.C.

May I solicit the further co-operation of entomologists in the

Province to enable this list to be made as comprehensive as possible.

I would suggest that records be sent either to me direct at “Arran-

more” R.M.D. No. 1, Cobble Hill, B.C., or to the Secretary of the

Society who will, I am certain, forward them to me.

I append a schedule of abbreviations used in the following list.

The initials of those members furnishing the records are placed in

brackets after the record concerned.

G.D. G. O. Day, Sahlatston, Duncan, B.C.

E.P.V. E. P. Venables, Vernon, B.C.

M.H.R. Max H. Ruhmann, Vernon, B.C.

J.R.J. J. R. J. Llewellyn-Jones, “Arranmore”., R.M.D. No, 1,

Cobble Hill, B.C.

R.V.H. R. V. Harvey.

J.C. J. W. Cockle.

E.A. E. M. Anderson.
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G.W.T. Rev. G. W. Taylor.

D.D.A.V. Division of Forest Insects, Dominion Dept of Agricul-

ture, Vernon, B.C.

W.D. W. Downes, Entomological Laboratory, Victoria, B.C.

RHOPALOCERA

Papilio rutulus-arizonensis Edw. Willow, poplar, apple (J.C.)

Papilio eurymedon Luc. Ceanothus (J.C.) hawthorn (E.A.)

Parnassius smintheus D & Hew. Stonecrop (J.C.)

Neophasia menapia F & F. Pine (J.C.) Fir.

Ascia napi-venosa Scud. Cabbage (E.A.)

Ascia rapae L. Cabbage, turnip, etc. (E.A.)

Anthocharis sara Bdv., form reakirtii Edw. Arabis (R.V.H.)

Eurymus eurytheme Bdg. form eriphyle Edw. Clover (J.C.)

Eurymus occidentalis Scud. Clover (E.A.)

Eurymus interior Scud. In fir woods only (J.C.)

Danaus mennipe Hbn.
plexipus Auct. (L. partim.)

archippus Fabr. (Nec Cram.) Milkweeds.

Oeneis nevadensis F. & F. Lichens (E.A.)

gigas Butl.

Brenthis myrina Cram. Violet (E.A.)

Euphydyas perdiccas Edw. Common plantain (Plantago major L.)

cooperi Behr. Rib grass. (P. lanceolata L.)

Euphydryas taylori Edw. Valerianella (G.W.T.) Camassia (E.A.)

Phyciodes campestris Behr. Wild Aster (J.C.)

pratensis Behr.

Polygonia satyrus Edw. Hop (R.V.H.) poplar (E.A.)

Polygonia faunus Edw. Willow (J.C.)

Polygonia zephyrus Edw. Rhododendron, currant (J.C.)

Polygonia oreas Edw. Alder (E.A.)

a. silenus Edw.
Hamadryas californica Bdg. Ceanothus (J.C.)

Hamadryas antiopa L. Willow (J.C.) elm (R.V.H.) poplar (E.A.)

Cynthia atalanta L. Nettle (J.C.)

Huntera Fabr.

Cynthia carye Hbn. Hollyhock (J.C.)

Basilarchia lorquini Bdv. Cottonwood, apple (J.C.) Willow (E.A.)

Crataegus (W.D.)

a. burrisonii Mayn. Willow (G.D.)

Basilarchia archippus Cram. Poplar, willow (E.A.)

Stymon californica Edw. Willow (E.A.)

Mitoura nelsoni Bdv. Strawberry (J.C.)

Erynnis icelus Scud, and Burg. Willow (J.C.)
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HETEROCERA

Smerinthus cerisyi Kirby. Willows in general (J.R.J.)

b. ophthalmicus Bdg.

Sphinx galii Rott. Willow Herb (Epilobium angustifolium L.)

a. intermedia Kirby.

Sphinx lineata Fabr. Fushsia riccartoni (hardy var. Vine Outdoor

grape var.) (J.R.J.)

Platysamia euryalus Bdv. Willows, june-berry (G.D.)

a. kasloensis Ckll.

Telea polyphemus Cram. Apple, alder, willows, Flowering currant

(Ribes sanguineum Pursh) (J.R.J.)

Halisidota argentata Pack. Douglas fir. Western hemlock, Norway
spruce, Pinus Contorta (W.D.) will also eat cherry (garden

vars.) possibly thimbleberry (Rubus nutkanus Moc.) (J.R.J.)

Leptarctia californiae Wlk. Chickweed, common plantain (P. major

F.) will eat oak, willows, dandelion (G.D.) Blackberry (W.D.)

Diacrisia pteridis Hy. Edw.
danbyi Neum. Common plantain (P. major L.)

a rubra Neum. (G.D.)

Apantesis ornata Pack. Fettuce, knotgrass. Have been known to

nibble at common plantain (P. major F.) (G.D.) dandelion

and willow.

Agrotis plebia Sm. Dandelion (G.D.)

Lampra sambo Sm. Wild strawberry (G.D.)

Polia adjuncta Bdv. Wild strawberry (G.D.)

Polia petita Sm. Phlox (garden vars.) (J.R.J.)

Graptolitha patefacta Wlk. June-berry (G.D.)

Graptolitha contenta Grt. Oak (J.R.J.)

Xylena cineritia Grt. Willow (G.D.)

a. mertena Sm.

Xanthia pulchella Sm. Thimbleberry, rose (G.D.)

Chutapha periculosa Gn.

form v-brunneum. Balsam fir (G.D.)

Hyppa xylinoides Gn. Willows, wild cherry, rose, alder, flowering

currant (Ribes sanguineum Pursh.), honeysuckle, june-berry,

plantains, dandelion, red clover (J.R.J.)

Nadata gibbosa A. & S.

a. oregonensis Butl. Alder (preferred), maple, (Acer macro-

phyllum Pursh.) rose, june-berry, willow (J.R.J.O.) oak (W.D.)

Ianassa pallida Stkr. Willows, poplar, alder, june-berry, maple (Acer

macrophyllum Pursh.), rose.

Schizura unicornis A. & S. Apple, plum, apricot (G.D.)

Pseudothyatira cymatophoroides Gn. Poplars, willows, june-berry.

form expultrix Grt. alder, rose, bramble (J.R.J.)
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Cymatophora improvisa Hy. Edw. Wild cherry (G.D.)

Cymatophora fasciata B. & McD. Wild cherry (G.D.)

Hemerocampa pseudotsugata McD. Douglas fir (Pseudotsuga taxi-

folia (Lambert) Britton) (D.D.A.V.)

Olene vagans B. & McD. Apple, wild rose (E.P.V.).

Stilpnotia salicis L. Poplars, (Populus trichocarpa T. & G.), silver

Lombardy and Carolina poplars, willow (Salix lasiandra

Benth.) (D.D.A.V.)

Drepana arcuata Wlk.

a. siculifer Pack. Alder (J.R.J.)

Cosymbia pendulinaria Gn.

a. griseor McD. Alder (J.R.J.)

Rachela bruceata Hist. Apple (E.P.V.)

Rachela occidentalis Hist. Oak (J.R.J.)

Coryphista badiaria Hy. Edw. Oregon grape (G.D.)

Diactinia silaceata Hbn.

a. albolineata Pack. Willow Herb (Epilobium angustifolium L.)

(J-RJ)
Hydriomena nubilofasciata Pack. Oak (J.R.J.)

Eupithecia vancouverata Tayl. Arbutus (A. menziesii Pursh.) (G.D.)

Nepytia phantasmaria Stkr. Western hemlock (Tsuga heterophylla

(Raf) Sargent) Douglas fir (Pseudotsuga taxifolia (Lambert)

Britton) (G.D. & D.D.A.V.)

Amphidasis cognataria Gn. Willows, alder, maple (Acer macro-

phyllum Pursh.) flowering currant (Ribes sanguineum Pursh.)

june-berry, wild cherry, gladiolus (J.R.J.)

Erannis vancouverensis Hist. Oak (J.R.J.), hawthorn (Crataegus).

Anagoga pulveraria Linn.

form occiduaria Wlk. Willows (J.R.J.)

Ellopia somniaria Hist. Douglas fir (Pseudotsuga taxifolia (Lambert)

Britton), western hemlock (Tsuga heterophylla (Raf) Sar-

gent), western red cedar (Thuja plicata Donn.), Sitka spruce

(Picea sitchensis (Bong) Carriere), western white fir (bal-

sam) (Abies grandis Lindley), vine maple (Acer circinatum

Pursh.), red alder (Alnus rubra Bong.)
;

also many other

shrubs (D.D.A.V.), oak.

Hyperetis amicaria H.S. Willows, alder, wild cherry, june-berry, wild

rose and sp. of vaccinium (J.R.J.)

Hyperetis trianguliferata Pack. Flowering currant (Ribes sanguineum
Pursh.)

Euchlaena mollisaria Hist. Willow, buckthorn (Cascara) Rhamnus
purshiana Dc.)

Metanema quercivoraria Gn. Oak (G.D.)



32 B. C. Entomological Society

Ambesia laetella Grt. Snow-berry (Symphoricarpus)
,
june-berry (Ame-

lanchier) E.P.V.)

^ Anacampis fragariella Bsk. Wild strawberry (Fragaria spp (M.H.R.)

Argyroploce nimbatana Clem. Apple (E.P.V.)

Cacoecia fumiferana Clem. Primary Hosts. Douglas fir, (Pseudot-

suga taxifolia (Lambert) Britton) Mountain Balsam (Abies

lasiocarpa (Hook Nuttall)
;
Secondary Hosts. Western white

fir (Abies grandis Lindley), Englemann spruce (Picea engel-

manni (Parry) Engel.), Sitka spruce (Picea sitchensis (Bong)

Carriere), western hemlock (Tsuga heterophylla (Raf.) Sar-

gent), scrub pine (Pinus contorta Douglas) (D.D.A.V.)

Eucosma culminana Wls. Wild rose, apple (V.P.V.)

Jubarella danbyi Hist. Willow (G.D.)

. Mimeola tricotorella Grt. In apple fruit (E.P.V.)

Peronea maxima. Apple (E.P.V.)

Peronea variana Fernald. Western hemlock (Tsuga heterophylla

(Raf) Sargent) Douglas fir (Pseudotsuga taxifolia (Lambert)

Britton), Sitka spruce (Picea sitchensis (Bong) Carriere), west-

ern white fir (Abies grandis Lindley), Amabilis balsam fir

(Abies amabilis (Dough) Forbes), mountain hemlock (Tsuga

mertensiana (Bong) Sargent), Engelmann spruce (Picea engel-

manni (Parry) Engel, alpine balsam (Abies lasiocarpa (Hook.)

Nuttall).

Platyptilia pica Dodecatheon pauciflorum Durrand. (G.D.)

Platyptilia punctidactyla. Dodecatheon pauciflorum Durrand (G.D.)

Tortrix allenana Fern. Alfalfa, apple (E.P.V.)

Trachoma falciferella Wls. Wild cherry, apple, (E.P.V.)

Vitula serratilinella Rag. In apple, fruit also in bee hives (E.P.V.)
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OBSERVATIONS ON NOMENCLATURE AND
TAXONOMY OF COLEOPTERA

By Ralph Hopping-

Dominion Entomological Laboratory, Vernon, B. C.

Although the following remarks apply to the Coleoptera of America

north of Mexico they are more or less true of the other orders of insects.

The definition of nomenclature is “a system of names, as applied to any

art or science.” These names are supplied by our taxonomic workers.

In Coleoptera, we have had various check lists beginning with

Melsheimer’s list of 1853, and followed by Crotch’s list of 1880, with

Austen’s supplement, listing 9704 species, rather quickly followed by

Henshaw’s in 1885 and his three supplements of 1887, 1889 and 1895,

where the number of species is brought to 11,255. Then for a quarter

of a century no list was published until in 1920 Mr. Chas. Leng brought

out the revised check list of 18,547 species followed in 1927 by the first

supplement and in 1933 by the second and third supplements. These

three supplements added another 3,503 species, bringing our total to

22,050 for North America north of Mexico. During the past few years

a number of taxonomic revisions have greatly reduced the number of

species in some groups, but these have been more than balanced by the

wholesale description of species by some authors. One outstanding

increase in species in one genus is from 1895, when it stood at 126, to

1927 when 427 were listed. Most of this increase was due to one

author and in my opinion is out of all proportion to recognizable forms

The same thing occurs in many other genera. In fact up to 1927 one

writer had nearly doubled our listed species. This implies a condition

existing in our nomenclature where revisions are suppressing many
more species than are described unless the taxonomic group remains

nearly the same as it was in Henshaw’s time.

It seems that taxonomic writers have lost sight of the object of

these lists. They are supposed to be systematic lists of species, to

enable entomologists to look up the literature and definitely determine

insects submitted to them for identification. This is fundamental, for

upon these identifications the economic entomologist must base his

decision as to the status of the insect in relation to plant or animal life.

In addition to our enormous number of species, we have in our

check list under certain letters a-b-c-d-etc., scientific names including

a conglomeration of subspecies, variations, colour varieties and aberra-

tions. Dr. H. E. Burke some years ago published an article on the

various forms included under these so-called subspecies, but I have

been unable to find it. By far the greater number are colour variations

and should be suppressed.
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In the field one finds that these colour variations are either sexual

or common to the species in both sexes. It is certainly ridiculous to

call one by the specific name and the opposite sex, of a different colour,

by a subspecies or varietal name.

One author informs us that in one part of the country occurs a

race and in another part occurs another race which he says deserves

a subspecific name but at the same time informs us that in the inter-

vening territory occurs every variation between his so-called races, but

does not tell us what to call the variations, whether by the subspecific

or specific name. Another goes so far as to erect keys to the colour

aberrations under each group or species and give them each a technical

name.

This so-called taxonomic work has given the authors of our last

check list so much trouble that they have been obliged to introduce the

following in one family to explain subspecific variations.

“1. Correlated with geographical distribution=subspecies.

2. Variations in colour pattern=aberration.

3. Variation in sculpture and colour of pubescences variety.

4. Variation in general pigmentation of the exoskeleton=accident.

The use of the word “accident” is most interesting. Only one

thing is omitted and that is the naming of deformed specimens. In

time we might get enough of them to form a key. But what good is

this doing the economic entomologist who wants to know what is doing

the damage in his particular region?

A case in point is our common Orsodacne atra Ahr.. to which are

given six varieties, subspecies, aberrations, or accidents, whatever you

wish to call them, where all the variations may be found in one rose

blossom freely copulating. Then there is the habit of referring to the

typical specimens by repeating the specific name. Does it make it any

stronger to say it twice, especially in a key.

This is just so much dead wood and some taxonomists have gone

so far as to use four specific names. Probably in the majority of cases

insufficient knowledge and the desire to name species, especially by

those having insufficient material, is responsible for many specific names

which finally have to be placed in the synonomy. A few words should

also be said in regard to the use of the genital organs as a means of

separation. Conservatively used they have proved useful in some

families of the Coleoptera, but I know of one case where they were

checked by others than the author rind found, when properly mounted,

to be identical and yet the author made three species although he

acknowledged that he could not tell them apart from external characters.

I think it is time we acknowledge that the male genital organs are

subject to slight variations in the same species, and that these slight

variations might look enormous when highly magnified.
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Of course everyone realizes that each species should have a name
but many of us seem to have a distorted idea of what is a genus and

what is a species.

Characters wholly specific are considered generic when the exist-

ing characters barely suffice to separate the species; the species then

descend to individual variations and lead to the extreme of separating

as species, individuals with small differences in the shape of the macula-

tion, or colour design, a little more closely punctured on the margin

of the pronotum, etc. Many sexes are so separated.

This is a plea for a little more conservative policy in taxonomic

articles. It is not the only one which has been made of late years and

even as far back as Darwin’s time. We all make mistakes but let us

not be so anxious to be authors of species, and to see our names in print,

as to lose all idea of proportion. Let us be a little more sure of our

facts before rushing into print and not think that because we have a

few dried specimens before us we can sit in a swivel chair and deter-

mine their exact position in the universe.
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THE FAMILY HISTORY, OF NICROPHORUS
CONVERSATOR WALKER

By Hugh B. Leech, Salmon Arm, B. C.

There does not appear to have been anything published on the

habits of the stages of any Pacific Coast forms of the genus Nicrophorus

Fab., hence even the very incomplete notes in this article may be worth

recording. The data were secured in spare moments while the author

was operating an Entomological Branch field station at Steelhead, a

small settlement in the hills some 9 miles north of Mission, B. C.

The living accommodation at the camp was a two-roomed home-
steader’s cabin

;
the room containing the stove and “bed,” had a ceil-

ing of long cedar shakes, and during the exceedingly wet weather of

late May and early June, the warm attic made an ideal home for numer-

ous mice Specimens were trapped rather continuously for several

weeks, and those of May 25th-29th were placed on the ground under

small boards in the clearing around the cabin. The intention was to

attract some of the rarer Carabidae, but pairs of red-and-black burying-

beetles responded more freely.

The species concerned is Nicrophorus defodiens Mannerheitn,

which according to Hatch (3) may be only the North American sub-

species of the European N. vespilloides Herbst. Dr. Hatch has named
seven aberrations (variations in colour pattern) of defodiens, and gives

a key for these and five previously described variations, but I do not

care to follow his disposition of the form conversator Walker, (5)

since he is not in accordance with the original description. Hence I

am considering all the specimens here reported on, as belonging to

conversator Walk.

As previously mentioned, dead mice were placed under pieces

of board, where they were soon discovered by the Nicrophorus. The
beetles, (only a single pair was found associated with any one mouse)

immediately proceeded to dig under the carcass, and to sink it below

the surface of the ground. Next an almost spherical chamber was
hollowed out around the body, giving the beetles sufficient space to

move freely; the board formed the roof of this cell, and on removal left

a perfect view of the interior. Unfortunately the actual burying pro-

cess was not witnessed, but it seems reasonable to suppose that both

parents took part in the work; though Furneaux (1) writing of the

English N. humator Goeze, gives a rather idealistic description in which

the males alone undertake the digging operations.

Once the cell was finished, the beetles proceeded to remove all hair

from the mouse
;
this was done very thoroughly. The body was then

compressed into an egg-shaped form, with the head, legs and tail so
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completely moulded in that no one organ was discernible. It is possible

that while denuding the carcass, and later fashioning it into a compact

mass, the beetles may apply a somewhat preservative saliva, for in all

cases observed, the mouse flesh was still very fresh looking when the

Nicrophorus larvae were as much as half grown; and this in one ex-

ample was over three weeks after the animal had been killed.

The eggs were not seen, but larvae which obviously had only

just emerged were found crawling over one meat ball on June 21st.

They soon gathered at the top and began to feed, gradually making a

cup-shaped hollow
;

this depression deepened and widened steadily

during the ensuing days, as the larvae rapidly increased in size. And
it was at this time that a most interesting fact was noted

;
the parent

beetles, instead of leaving when the carcass had been buried and the

eggs laid, remained to guard their progeny ! This is in absolute con-

tradiction to Dr. Hatch’s statement (2) : “The Nicrophorini .... have

the habit of assembling in small numbers under small carcasses and,

by removing the earth underneath the carcass, gradually cause it to be-

come buried. Thereupon the eggs are laid, and the adults move on.”

From the time that the cell had been completed, one of the beetles

stood watch on top of the food supply, while the other crawled around

lower down, carefully examining and re-examining all parts of the

carcass. When the eggs had hatched and the larvae had begun to feed,

the beetle on guard covered them most effectively, and reminded one

strongly of a frightened hen and her brood of chicks. As the larvae

grew and widened the depression in the meat, the parent had more

trouble in straddling the cavity, until finally it became impossible and

a position had to be taken on the side. At about this time the second

beetle left the family, though in every case one stayed until the larvae

were ready to pupate. It would seem very likely that one parent, pro-

bably the female, maintained guard at the top of the cell, while the

male attended to the lower part, and was the first to leave. This idea

was not verified, as there is practically no observable difference in the

front tarsi of the two sexes of this species, and it was thought that an

examination of the terminal abdominal segments of the live beetles

might so upset them as to cause desertion of the brood.

There can be no doubt but that the object of the careful attention

by the parent beetles is to prevent the development of other beetle larvae

and of fly maggots. It is notable that no maggots were found in any

of the carcasses used by Nicrophorus. And although small Silphidae,

Catops basillaris Say, and C. simplex Say, simply swarmed around the

dead mice, their larvae were unable to develop until those of the burying

beetles were almost ready to leave. It is presumed that the Nicrophorus

destroyed the immature stayes of the Catops as fast as they appeared.
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When fully grown the larvae entered the soil to pupate, but at

some distance from their food supply. In each case a very definite

path was made across the loose surface soil, from the rearing cell to the

edge of the board, beyond which it very quickly faded out. This indi-

cated that all the larvae left at the same point, and was verified on July

3rd, when one family was found “on the move.” The larvae were half-

way to the edge of the board, and one parent beetle was in attendance

;

but in addition to the path behind them there was a rough one in front,

and this surely must have been made by the beetle. Such apparent

foresight seems rather too much to expect of the clumsy-looking Nicro-

phorus, and the path in front of the larvae may have been accidental

;

another season’s observations would clear the matter.

Just how far the larvae wander, and how deeply the pupal cham-

bers are situated, is not known. One brood of 15 were removed when
fully grown to a large jar of damp sandy soil, and all transformed and

emerged successfully. Each larva made an oval pupal chamber, devoid

of any silken lining, and with a smooth hardened inner surface. These

cells were at depths of from three to seven inches below the surface,

but digging to a greater depth all around the brood locations in the

field did not disclose any pupal cells.

In a few cases dead mice were placed in empty jam tins sunk to

their rims in the earth, and partially covered with pieces of old bark;

pairs of Nicrophorus conversator Walk, soon took possession. Here

again the mice were stripped of hair and consolidated into an oval

mass; but the larvae did all their feeding at the lower surface, instead

of hollowing out a cavity at the top. The large chamber and excess

of light probably caused this change of habit. What occurs when a

large carcass, such as that of a dog, is used by numerous pairs of the

beetles, would be interesting to determine. Surprisingly little food is con-

sumed by the larvae, relative to the size of the beetle which finally

emerge. Fifteen young constitute an average brood, and this number
attain full development on the body of one mouse, and even then leave

an appreciable refuse pile.

The larvae feed entirely on dead flesh. Furneaux says that with

N. humator Goetz, the beetles first gorge themselves on the carcass to

be used, but this is not the case with the N. conversator Walk, studied.

No evidence was found that the adults fed on the meat which they

were preparing for their brood; in fact to the contrary. But this habit

might vary with the quantity and nature of the food supply. Speci-

mens were seen feeding on the dead bodies of the huge slugs so common
in the damp coastal woods, but no attempts were made to bury these

slugs for egg-laying purposes. The fifteen reared beetles were kept

alive for three weeks on the very unnatural diet of fresh pork sausage,

and were then killed purely for convenience sake.
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Referring the reared specimens to Dr. Hatch’s key to the aberrations

of N. defodiens Mann., we find that of six males and nine females :

1 male and 3 females run to aberr. nunenmacheri Hatch.

3 males and 5 females run to aberr. lateralis Port.

2 males and 1 female run to aberr. gaigei Hatch.

With a good series the aberrations so intergrade that it becomes

almost impossible to say whether the anterior fascia is continuous or

broken, or to draw a line between “inner end of anterior fascia large”

and “inner end of anterior fascia reduced.” In fact the points of separa-

tion become so evanescent that it seems almost futile to attempt to

segregate varying specimens in this manner. Divisions on clear-cut

characters are desirable, but the naming of every phase of an extremely

variable species is surely more suited to the study of genetics than to

normal systematic entomology.

In conclusion, I would suggest that the stages of Nicrophorus con-

versator Walker are very hardy, easy to rear ,and do not seem to have

any parasites. The adults are, almost without exception, infested with

a species of an active red mite, much like the Gamasus coleoptratorum

so common on the English “Dor” beetles. These mites probably eat

the filth sticking to the hairy undersides of the beetles, and they are

often extremely numerous—328 were removed from one conversator

adult. They do not seem to bother their unwitting coach-horses, and

certainly must benefit by such a convenient means of wide dispersal.

Schaupp (4), writing in 1881 of N. tomentosus Web., said “All the

larvae were full of louse-like parasites, which seemingly did not do

much injury to the larvae, but sucked out the pupae all of which shrunk

and died. Of fifty larvae I obtained not a single imago.” It is pro-

bable that the reference here is to a species of mite similar to that found

on the beetles at Steelhead.

To any of the members of the Society who may feel inclined to

study the habits of the several species of Nicrophorus present in B.C., I

would urge very strongly that the larvae be watched carefully, and,

when fully grown, be removed to a deep container filled with soil.

This will save the investigator from having to dig up half an acre of

ground during the hottest part of the summer.
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NOTES ON THE BLISTER MADE BY
ERIOPHYES PYRI NAL.

By A. D. Heriot

The blister for which the blister mite is responsible is a condition

where the thin epidermis of the leaf is raised from the underlying tissue.

We know, when examined in June, that these blisters each have

a little hole in them, and are inhabited by mites. The natural inference

is, that the mites have burrowed beneath the epidermis through this

hole. On the other hand, we know that when examined in May, be-

fore the leaves are fully developed, that many of these blisters have no

holes in them, and many have holes but no mites in them. Moreover,

the idea of the mite forcing an entry through the epidermis, is entirely

out of keeping with the type of mouthparts pertaining to these mites.

These consist of a pair of reduced palpi, between which protrude the

short needle-like stylets, which are about one fifteenth of the diameter

of those of an aphis. These stylets can indeed make a puncture, but

a puncture that is as small relatively to the mite, as the proverbial

needle’s eye is to the camel. It would be as reasonable to assume, that

the mouthparts of an aphis are capable of directly making a hole through

the leaf, by which the aphis could pass through from one side to the

other, as that the mite can accomplish a similar performance through

the epidermis. We also know that similar mites with similar mouth-

parts can do little more than irritate. Some incite the epidermal cells

to grow complementary cells in the guise of deformed hairs, masses

of which form what is called an “erineum” that give the family name
Eriophyidae to these mites. Others, by exciting a subdivision of cells,

produce strange galls of various types compared to which the blisters

we are considering are very simple contrivances. The irritation that

the blister mite appears to inflict on the cells of the growing leaf

appears to merely cause their enlargement. In approaching this ques-

tion of the mites’ entry through the epidermis in an indirect fashion

we shall for the moment divert attention away from the mite and the

leaf and turn it to the twigs.

Everyone is acquainted with the little corky spots on the twigs

which are its lenticels. These, under the magnification necessary for

examining the mite, appear as very rugged eruptions of tissue that have

broken through the epidermis. These lenticels are to the twig what
the stomata are to the leaves, namely, respiratory organs. The stoma is,

however, a highly specialized epidermal cell with a slit-like aperture

which opens and shuts with great nicety, very different to the porous

eruption of cells that forms the lenticel.
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The lenticels originate beneath one or more stomas of the epidermis

when due to some unexplained stimulus certain cells of the underlying

tissue commence to divide and proliferate which cause this mass to

break through -a stoma.

Returning to the leaf with this information about lenticel forma-

tion, we shall find that a somewhat similar rupture of the epidermis

can occur by the mite stimulating the cells of the underlying tissue

beneath a stoma to enlarge. This underlying loose tissue of the meso-

phyll of the leaf is an aggregation of cells among and around which

air spaces abound. An expansion in the size of these cells must expel

the air from these interstices which, contrary to expectations, does not

escape through the stoma. This specialized cell is so constructed that

it automatically balances the pressure of the air within and without,

by two shutters. Any unusual air pressure exerted from within would

close the lower shutter, preventing egress yet opening the shutters on

the surface
;
and vice versa.

Our contention may be summed up as follows : The mite incites

cell enlargement of the loose mesophyll cells which expel air from

between them, the air pressure created closes the stomata, raises the

epidermis from the underlying tissue and the epidermis subsequently

ruptures at a stoma; air pressure in this case taking the place of the

complementary tissue which ruptures through the epidermis to form

a lenticel.

We have a mounted slide of a portion of the epidermis over an

unruptured blister, which shows some of the stomata of the epidermis

much enlarged with the shutters wide open on the surface and com-

pletely shut below. Our sections of blisters show also the cells of the

mesophyll of the leaf greatly enlarged in the vicinity of mites.

What the stimulus is that enlarges these cells we cannot conjec-

ture. We have observed the mite standing on its abbreviated head as

though possibly irritating the aperture of a stoma or the cells beneath.

There is little doubt that it is in some such way that these holes in

the blisters are made, but when made the mite does not immediately

enter. The first generation of mites from the eggs, each make a number of

these blisters which can best be incited during the period of leaf

growth. Sometimes one or two eggs are found in a blister, just beneath

the orifice, which suggests that the mites with their peculiar method
of oviposition may drop these through the aperture without wasting

the valuable time of blister-making by a needless entry and exit. All

we know for certain is that the blister forms without an entrance, that

the entrance holes are not due to burrowing, and that these blisters

remain uninhabited for many days.
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THE BEDBUGS OF BRITISH COLUMBIA

By G. J. Spencer

In the January number of the “Canadian Entomologist” for 1930

I published a short article on “The Status of the Barn Swallow Bug.

Oeciacus vicarius Horvath” in connection with its attacks on human
beings towards the end of the swallow nesting season or after the

birds have migrated.

Since that date I have made several collections of bedbugs in this

province and I think the list of possible species is now complete. More-

over, in the case of two of the species, the swallow bug and the bat

bug, the collections include all the developmental stages from egg to

adult with the exuviae
;
these stages I hope to describe in a forthcoming

paper. For the present it will suffice to record a few notes about each

species.

Species 1. Cimex lectularius Linn. The Occidental Human Bedbug.

A vast amount has been written about this ubiquitous insect which

I refer to here as the Occidental human bedbug as opposed to Cimex
hemiptera, the Oriental species. Lectularius seems to be sparsely but

widely distributed over this province and crops up in camps, especially

where transient labour is employed. It is carried from place to place,

especially to hotels, in suit-cases or in bundles of bedding; I once dis-

covered a couple in a parcel of otherwise clean clothes fresh from a

Chinese laundry. The species occurs frequently in lumber camps
where it is often exceedingly difficult to control on account of the

jerry-built bunkhouses through whose walls any gas used in fumiga-

tion readily escapes without getting rid of all the bugs. Reports are

to hand of old bunkhouses and shacks being deliberately burned by

the owners as the simplest way of destroying the hordes of insects.

I have seen the walls of a bunkhouse absolutely plastered with the

specks of their droppings, and have painfully noted the myriads of

insects issuing forth at night from every crevice in the walls and from

the bunks themselves. A condition as serious as this is not tolerated

nowadays
;
however, I have one record from an engineer where such

a condition prevailed as recently as 1931, and another in spring 1933

from a boarding house similarly infested.

Species 2. Cimex hemiptera F. (rotundatus Sign.). The Oriental

or Tropical Bedbug.

This species is usually longer, narrower and darker than C. lec-

tularius. My samples are from India, and while I have not yet taken

this insect in this province I think it more than likely that it may be
readily found in Vancouver, where the Oriental population is con-
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siderable and is constantly being reinforced by new arrivals from India,

China and Nippon. I have questioned several Chinese and Nipponese

but they are even more reticent than most people about these insects

;

one man assured me, however, that Nipponese houses in Vancouver
are sometimes infested with bedbugs and that new arrivals bring them
in amongst their personal effects. All his promises to secure speci-

mens of this insect from the homes of his countrymen have so far

come to naught.

Species 3. Cimex pilosellus Horvath.

This is the not uncommon bat bedbug of North America and seems

to attack several species of bats. I have rarely found it on the animals

themselves, but it may readily be taken from their roosting places in

trees or in buildings. One of my records is from the loose bark of a

cedar tree where bats were in the habit of sleeping. Another record

shows a very well known summer hotel in the Dry Belt whose log

construction afforded splendid hiding for bats. Up to the time of our

visit in July, no less than 72 bats had been destroyed because they

harboured the bugs which swarmed into the neighboring rooms

through cracks in the plaster, especially in one of the bathrooms.

Although human beings had not been actually bitten by the bugs, the

guests seemed to resent their presence and the management was much
concerned over the situation. The bat in question was Eptesicus

fuscus fuscus Beauvois.

From the log roof of a root cellar near Lytton in the Dry Belt I

obtained a large number of the bugs, which were occupying a deserted

termite nest whose tunnels afforded them splendid protection. There

were five of these same bats roosting immediately below the termite

nest but no bugs were found on the animals themselves, although all

stages of the insects occurred in the termite nest. This brood was taken

in August.

To date, I have no record of anyone being actually bitten by this

species of bedbug.

Very large specimens of this same insect, in fact the largest of all

the bedbugs I have, were taken by that ardent mammalogist and orni-

thologist, Mr. Kenneth Racey of Vancouver, from specimens of the bats

Lascionycteris noctivagans (Le Conte) the silver haired bat, and Eptesi-

cus fuscus pallidus (Young) the pale brown bat, which were captured

in July, 1931 in a talus slope on Anarchist Mt. near Keremeos. There

were 10 specimens of these bugs, all females, 4 on pallidus and 6 on

noctivagans, attached by their beaks firmly implanted in the bats’ skin

with their bodies sticking up at right angles to the skin, practically

concealed in the long dense fur behind the ears. The bats were found

in two separate locations at Keremeos.
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Species 4. Oeciacus vicarius Horvath.

This is the widely distributed bedbug of swallows’ nests in North

America, which I reported from the nests of eave swallows (Petroche-

lidon lunifrons (Say) in 1930. 1. and which Dr. Herbert Osborn

2, 3 reported as early as 1892 and again in 1906 from the nests of barn

swallows (Hirundo erythrogastra Bodd.). I have since taken them

from barn swallows’ nests from widely separated points in the pro-

vince. My records show that these insects breed abundantly in the

substance of these nests but especially in eave swallows’ nests, where all

stages may be found in July; by the end of August, all the eggs have

hatched. The bugs, in all instars, occur in nests from which the birds

have flown in August and must remain there all winter, although I

cannot say at present if all stages survive the winter. Even if some of

them do survive the winter, it is likely that birds migrating from the

south bring a fresh stock with them in spring (when we consider the

case of the bat bugs I have just mentioned), firmly adhering to their

hosts.

This species certainly bites human beings when it becomes abun-

dant even when the swallows are still present, but especially when the

birds have migrated. (Spencer 1.) At times these bugs are very nume-

rous
;
in one of the famous roadhouses up the Cariboo highway they

swarm over the ceilings of some of the rooms when the birds have left

and form flat masses over a foot in diameter. Such a condition, how-

ever, prevails only where nests are extremely numerous, running up

into several score. Generally within one week or ten days after the

birds have left, the bugs scatter to hiding places in the roof and are not

found again until the following season when the swallows return.

1. Spencer, G. J., The Status of the Barn Swallow Bug, Oeciacus vicar-

ius Horvath. Can. Ent., Vol. LXII, No. 1, 1930.

2. Osborn, Herbert, Can. Ent., Vol XXIV, p. 262, 1892.

3. Osborn, Herbert, Bui. 5, N.S., U.S. Div. Ent., 1896, p 161c,
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ADDITIONS TO THE LIST OF B. C. HEMIPTERA

W. Downes
Dominion Entomological Laboratory, Victoria, B. C.

Since the first list of B. C. Hemiptera and Homoptera was pub-

lished in 1927 (Proc. B. C. Ent. Soc. No. 23) a number of additional

species have been recorded in literature. Many others are mentioned

in the following list for the first time as occurring in British Columbia.

Four of these appear to be European introductions. Most of the newly

recorded species belong to the Hemiptera. Only a few species have

been added to the list of Homoptera and there is much need of further

collecting in this order.

The assistance of the following in making determinations is grate-

fully acknowledged: Dr. C. J. Drake, Dr. H. H. Knight, F. D. Klyver,

P. W. Oman, Dr. H. M. Parshley, G. S. Walley.

Order HEMIPTERA

Family CYDNIDAE
Geotomus uhleri Sign. Summerland, 30. V. 32 (A. N. Gartrell.) In Can.

Nat. Coll.; det. G. S. Walley.

Family PENTATOMIDAE
Neottiglossa tumidifrons Downes. Victoria, 7. VI. 23 (W.D.)

;
Gold-

stream, 15. IX. 27 (W.D.)
;
Vernon, 10. VI. 18 (M.H.R,)

This species has previously been confused with sulcifrons and cavi-

frons neither of which are known to occur in British Columbia.

Family ARADIDAE
Aradus quadrilineatus Say. Princeton, 24. V. 24 (Auden)

;
det.

Parshley.

Aradus paganicus Parsh. Kelowna, 19. I. 23 (W.D.), Penticton, 23. I. 25

(W.D.) Hibernating in numbers under outer flakes of bark of

dead Pinus ponderosa, especially near the ground
;

det. Parshley.

Family TINGITIDAE
Acalypta saundersi Downes. Coldstream, 15. VII. 26, (Saunders). One

dead specimen among detritus at edge of reservoir; det. Downes.

Acalypta nyctilis Drake. Lome 28. VII. 25 (Richmond). In a field

cage surrounding Engelmann spruce
;
det. Drake.

Teleonemia nigrina Champ. Agassiz, 16. VII. 33. (R.G.), on Pentstemon

spp.
;
det. Drake

Family ANTHOCORIDAE
Acompocoris feratis D & H. Kaslo. Proc. Biol. Soc. Wash. 39, pp.

30-46).

Tetraphleps profugus D & H. Kaslo. (Ibid.)
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Family MIRIDAE
Dacerla downesi Knight. Jordan Meadows, Vane. Id. at 1700 ft

(W.D.)
;
det. Downes

Polymerus basivittis var. pallidulus Knight. Chilcotin, 23. VI. 29

(G.J.S.) ;
det. Knight.

Platylygus grandis Knight. Malahat, 30. VIII. 29 (W.D.)
;
det. Knight.

Dicyphus discrepans Knight. Saanich, 3. V. 18. (W.D.) Vane. 25.

VIII. 26; det Knight.

Ceratocapsus downesi Knight. Saanich, 11. IX. 18. (W.D.)
;

det.

Knight. Formerly recorded as Ceratocapsus fusiformis Van D.

Lopidea taurina Van D. Midday Valley, VI. 24 (K.F.A.)
;
det. Knight.

Lopidea yakima Knight. Midday Valley, VI. 24 (K.F.A.)
;
det. Knight

Lopidea aculeata Van D. Saanich, 23. VII. 29 (W.H.P.)
;
det. Knight.

Lopidea mohave Knight. Merritt, 11. VIII. 23 (R.H.)
;
det. Knight.

Heterot/oma meriopterum Scop. Victoria, 6. VIII. 33, 17. VII. 34

(W.D.) Swept in large numbers from broom ( Cytisus scoparius) at

Mount Douglas. (European)
;
det. Downes.

Melanotrichus concolor (Kirsch). Nanaimo, 6. VII. 32 (W.D.) Vic-

toria, 6. VIII. 33 (W.D.) Very abundant on broom; (European;

recorded also from Massachusetts)
;
det. Knight.

Melanotrichus atricornis Knight. Lillooet, 28. V. 26 (J. McD.) on sage

brush; det. Knight.

Deraeocoris schwarzii Uhl. Summerland, 18. VII. 23 (W.D.); det.

Knight.

Deraecoris piceicola Knight. Barkerville, 14. VIII. 21 (E.R.B.), Stanley,

Plagiognathus suffuscipennis Knight. Stanley, 22. VII. 32 (W.G.M.)
;

det. Knight.

Microsynamma bohemani (Fall.) Duncan, 17. VII. 27 (W.D.) Swept

from willows, bed of Cowichan River
;
det. Knight.

Family SALDIDAE
Lampracanthia obscura Prov. Victoria, 20. V. 25 (W.D.)

;
In damp

meadows under stones; det. Downes.

Family BELOSTOMATIDAE
Belostoma flumineum Say. Salmon Arm, 10. V. 29. (H.B.L.)

;
det.

Downes.

Family CORIXIDAE
Callicorixa audeni Hungerford. Adams L. 20. VII. 25. (Auden) (Can.

Ent. Sept. 1928, p. 229).

Arctocorixa modesta Abbott. Vernon, 26. IX. 19. (W.D.)
;
det. Walley.

Order HOMOPTERA
Family MEMBRACIDAE

Gargara genistae (Fab.) Victoria, 6. VII. 33 (W.D.)
;
Swept from broom

( Cytisus scoparius ) at Mt. Douglas. (European)
;

det. Downes.
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Family CICADELLIDAE
Idiocerus scurra (Germ). New Westminster, 21. VII. 22 (R.G.)

;
det.

Downes.

Twiningia scrupulosa Ball. Saanich, 23. VII. 24 (W.D.)
;
det. Oman,

Eutettix incertus G & B. Duncan, 22. IX. 25 (W.D.)
;
det. Oman

Phlepsius decorus O & B. Merritt, 11. IX. 25 (W.G.M.)
;
det. Oman.

Phlepsius extremus Ball. Goldstream, 28 IV. 26 (W.D.)
;
det. Oman.

Thamnotettix ciliatus Osb. Cowichan, 22. IX. 25 (W.D.), in tidal

meadows; det. Oman.
Eupteryx melissae Curtis. Victoria, 6. XI. 26 (W.D.), on Salvia offi-

cinalis. (European)
;
det. Oman.

Erythroneura ziczac Walsh. Mission, 10. IX. 24 (W.D.), on Willow;

det. Oman.

Family CHERMIDAE
Aphalara rumicis Mally. Chilliwack, 19. VII. 25 (Whittaker)

;
det.

Klyver.

Aphalara vancouverensis Klyver. Duncan, 29. VI. 22 (W.D.), host

unknown
;
det. Klyver.

Aphalara nebulosa kincaidi Ashmead. Chilliwack, 20. V. 26 (Whit-

taker), host unknown.

Euphyllura arctostaphyli Schwarz. Merritt, 25, VIII. 25 (W.M.), on

Pinus ponderosa; det. Klyver.

Psyllia parallela Crawford. Chilcotin, 1. IX. 30 (E.R.B.)
;
Chilliwack,

15. 2. 23 (Whittaker), hosts unknown; det. Klyver.

Psyllia astigmata Crawford Thormanby Id., 8 VIII. 25 (Whittaker),

host unknown. Esquimalt, 22 IX. 27 (W.D.) from wild cherry;

det. Klyver.

Psyllia caudata Crawford. Vancouver, 28. VII. 22 (W.D.), host un-

known
;
det. Klyver.
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PROCEEDINGS OF THE

ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA

The thirty-fourth meeting of the Society was held on Saturday,

February 23, 1935, in the Board Room of the Vancouver Daily Province.

The meeting was called to order by the President, Mr. W. Downes.

The members attending were Miss M. Allen, W. W. Baker, E. R.

Buckell, S. E. Crumb, A. A. Dennys, J. Finlay, R. Glendenning, K.

Graham, A. D. Heriot, R. Hopping, J. R. J. Llewellyn-Jones H. F.

Olds, W G. Mathers, J. Wilcox, J. W. Winson, and the Secretary.

New members elected were K. Sangster of Vancouver, B. C., T. K.

Moilliet, Dominion Entomological Laboratory, Kamloops, B. C., and

J. Marshall, Wenatchee, Washington. The last two mentioned were

unable to be present.

The following papers were presented :

1. Presidential Address W. Downes

2. The Production of Artificial Conditions Conducive to Winter

Feeding of Ticks (Dermacentor andersoni Stiles) J. D. Gregson

3. Some Aspects of the Pea-Moth Situation R. Glendenning

4. Notes on the Growth and Development of Insects A. D. Heriot

5. A Preliminary List of the Fleas of British Columbia. ...G. J. Spencer

6. Gryllus domesticus L. in Vancouver J. K. Jacob

7 . Illustrating Insects G. R. Hopping

8. Notes on the Life History of the Rhododendron White Fly

in British Columbia H. F. Olds

9. Some Food Plants of Lepidopterous Larvae

- - J. R. J. Llewellyn-Jones

10.

On the External Parasites of Swallows in British Columbia

G. J. Spencer

11 The Earwig Parasite, Digonichaeta setipennis Fall.. W. Downes

12. Notes on the Life History of Cuterebra tenebrosa Coquillet

- T. K. Moilliet

13. An Outbreak of Autographa californica in the Kamloops Dis-

trict .... G. J. Spencer

MAR 8Q tflS*
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Officers Elected

Honorary President L. E. Marmont

President W. Downes

Vice-President (Coast) G. J. Spencer

Vice-President (Interior) . E. R. Buckell

Honorary Secretary-Treasurer G. R. Hopping

Honorary Auditor J. W. Eastham
Advisory Board—J W. Eastham, H. F. Olds, F. H. Larnder,

W. H. Lyne, J. R. J. Llewellyn-Jones.

ANNUAL REPORT OF THE SECRETARY-TREASURER

FOR 1934- 1935

I beg to submit the report covering the activities of the Entomolo-

gical Society of British Columbia for the past year, February 24, 1934,

to February 23, 1935.

Finances

The present bank balance as indicated and audited is $283.89. Out
of this must come expenditures for the publication of two issues of

the Proceedings. The bill for the 1934 issue has not yet been tendered

and the 1935 issue must also be financed by the above monies. Fifty

dollars will go into sinking fund, provided this step is ratified by the

members. After these things have been done, the balance will be less

than $20.00 so the large balance shown in this report is misleading, due

to the delay in issuing the 1934 number of the Proceedings.

For your approval or otherwise, the Committee on Finance has

recommended the establishment of a sinking fund, the principal of

which is not to be touched and the interest to accumulate for at least

ten years. To this end the Committee recommends that fifty dollars

of the present surplus be transferred to this sinking fund.

Proceedings

The 1934 number of the Proceedings is considerably larger than

the preceding one. It has been somewhat delayed but when this report is

presented it is hoped that the issue will be in the hands of the members.
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Membership

Our members number forty at present, a decrease of five, but I

believe there are about five new members to be considered at the present

meeting. The decrease is largely due to members moving to distant

parts.

Advisory Board

A meeting of the Advisory Board was held on Saturday night,

February 24, 1934. The papers to be included in issue No. 31 of the

Proceedings were decided upon and a financial plan considered. This

last has been explained under the section on Finances aboye.

Respectfully submitted,

GEO. R. HOPPING,

Honorary Sec.-Treasurer.

Vernon, B. C., February 20, 1935.
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THE PRODUCTION OF ARTIFICIAL CONDITIONS CONDU-

CIVE TO WINTER FEEDING OF TICKS

(Dermacentor andersoni Styles)

By J. D. Gregson

During the summer of 1934, at the Dominion Entomological Lab-

oratory, Kamloops, B. C., large numbers of tick infestations were

made on sheep. Of some hundred infestations seventy per cent en-

gorged
;
the others died during their first few days on the host. All

ticks that had once commenced to engorge completed their feeding at

the end of a period averaging nine or ten days, at which time they drop-

ped from their host.

Early in September the last infestation was made. The supply of

ticks was running low, and the experiments for the year had been com-

pleted. This last tick which was placed on a sheep did not engorge,

but remained alive and active for a period of over two weeks, at the

end of which it was removed. Little attention was paid to the inci-

dent, as it was generally believed that the ticks were most active in

the spring and gradually became feeble towards the fall.

In the late fall of the same year, at the University of Alberta, a small

series of ticks from the same stock were placed on animals for the

purpose of making studies during the feeding period. Contrary to all

the summer infestation observations, with the exception of the last

mentioned, these ticks failed to engorge.

Eight adults were placed on two domestic rabbits and on man at

varying intervals during November and December. All ticks attached

within a few hours, but remained unengorged at the end of six days,

when they were removed. Their active state throughout this period

and their occasional shifting to a new site to re-attach themselves sug-

gested that their inability to engorge was due to some unfavourable

physiological conditions present in the tick or host at this time of the

year.

On December 14th. an experiment was begun whereby it was hoped

that normal spring conditions would be produced in the host, presuming

that it was the host alone that was responsible for the results already

noted. *

* For the suggestion of this experiment, I am indebted to Dr. Rowan, Dept, of Zoo-
logy, U. of Alta., who has recently obtained such startling results from his experiments
with light on birds.

I am obliged to the Dominion Entomological Branch for the general observations of
tick feeding and for my practical experience in infestation experiments.



Proceedings, 1935 7

A rabbit was subjected for a week to seven hours of light per

day. Then gradually the artificial light was increased at the rate of

ten minutes per day. At the end of one month a fresh tick was placed

on the rabbit. It attached immediately and became replete at the end

of two weeks. Two more adults were added. One unfed one did not

attach for any length of time at one place until after a week, then en-

gorging commenced. The other, one that had failed to engorge on

man in November, attached within a period of two days and was en-

gorged at the end of eighteen days.

Such remarkable results encouraged the making of one more test

A last tick was placed on an untreated rabbit. It attached. At the

end of five days it was removed, totally unengorged but active, and

placed under a dark capsule on the rabbit under continued light treat-

ment. Water baths shielded it from heat generated by the electric

light. By the fourth day it had permanently attached and engorge-

ment was definitely observable.

Because of the shortage of ticks and time, these experiments have

been too meagre to allow the drawing of any conclusions. The results,

however, have been sufficiently remarkable to merit further investiga-

tions on a larger scale. These will be carried out under various con-

ditions, and if successful, will naturally give rise to innumerable pro-

blems pertaining to artificially produced changes in the physiology of

the parasite and host.
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NOTES ON THE MOULTING OF MITES AND INSECTS

By A. D. Heriot, Vernon, B. C.

Dyar’s law is based on the fact that the head width of insects is

constant for each stadium. In certain proven cases the head width in-

creases by a geometrical progression in successive instars. It does not

appear that this law is derived from a sequence of events at a particular

time, but is merely the generalization of a large number of ascertained

facts existing at any time. Since the head is not subject to growth

during a stadium, it is manifest that there must be a definite stage

during the moult when an increase takes place, and that considerable

preparation must be made for this sudden alteration.

By describing the moulting of some of the mites, where the head

is very much reduced, then passing on to insects with widely different

shaped heads, which bring different movements and contortions into

play, when casting the old skin, it may be possible to illuminate what

is otherwise obscure regarding Dyar’s law.

It will be needless to point out that the moult is not simply a matter

of an insect getting too large for its integument and bursting out of it.

All kinds of adjustments have to be made relating to the mouthparts

and the respiratory and digestive systems, none of which are apparent

by merely examining externally an insect when at rest.* This period

of rest, so apt to be held responsible for a subsequent transformation,

may very well be merely a period for the adjustment and the matura-

tion of parts already well developed during a preceding period of feed-

ing and active movement.

In the mites the head width has little meaning, and moulting is

much simplified. Last summer Eriophyes pini Nalepa, the largest

known species of this genus, was found on yellow pine. Due to the

vast number between the needles in the basal sheath, several hundreds

of these mites could be rapidly transferred en masse to a slide for

examination. It so happened that at this particular time a very large

proportion of these mites were in various stages of moulting. It was

thus possible to get a consecutive series.

These mites are cylindrical in shape, being broadest across the

short cephalothorax and tapering towards the caudal end of the long

abdomen. The abdomen itself is not segmented like that of an insect,

but has about one hundred little pleats or striae, permitting of a similar

extension and contraction.

* The Renewal of the Mouthparts of Sucking Insects has already been published.
Further notes on the respiratory and digestive system may throw light on the shrinking
and partial recovery of size during the moulting period.
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At the approach of the moult the mite stretches itself out to its

fullest extent and becomes absolutely at rest. The old cuticle hardens

and the new instar shrinks away from its old integument. This shrink-

age continues until the mite is small enough to withdraw the legs and

palpae from their encasements after which it moves about with con-

siderable freedom within the hardened transparent cylinder of the old

skin. At this time the external sexual organs and other characters dis-

tinguishing it from the previous instar can be plainly discerned. The
new instar is complete, as far as can be judged, in every way except size.

It has moreover cast its skin, so to speak although imprisoned within

it. Without the aid of a strong reflected light and a high-powered

objective it would be quite evident that the mite had remained in con-

tinuous inactivity. All that would really meet the eye would be the

stiffened old cuticle betraying no indication of the active mite within

The next stage appears to be a partial recovery of growth and the mite

has only to gather strength to break midway the brittle cylinder en-

closing it and emerge from the two halves.

Much the same steps of hardening the cuticle, and shrinking and

expanding of the insect, are seen to take place during the moult of the

oyster-shell scale. Due to a fixed position on the bark, shrinkage is

imperative in order that the insect may separate itself from the hard

exuvial skin. This acts as its protective shell until the scale proper is

made. As in the mite, so it is to a large extent in the scale. New
mouthparts and many of the specific characters of the pygidium, which

distinguish the second instar from the first, are evident in the shrunken

individual. The head, however, is firmly held in place, preventing the

same freedom of movement exhibited by the mite at this stage. More-

over the head of the scale in its cramped position appears to have

undergone a change. The rolled stylets in the head instead of being

circular, as they are in an earlier stage, are distinctly oval in shape.

This might be due to pressure, but as will be seen later is accounted

for by the rolled stylets being tilted up. There is a warp in the head

of the prospective instar. The shape of the scale, together with the

room provided by the shrinkage of the insect, permits the head to slip

back and at the same time the flattening out of the warp breaks the

thin ventral skin at the anterior end.

This slipping back of the head from out the old head capsule is very

noticeable in the caterpillar. Shrinkage of the abdomen in this case is

evident by actual loss of weight. The fact that the new instar with-

draws its prolegs and moves up within the old cuticle when this ruptures

is in many respects a repetition of movements observed in the mite.

It is difficult to conceive how the old head capsule could have contained

the new head which bulges out the soft integument in the rear.
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In the leafhoppers the head itself is the widest part of the insect’s

body. No amount of shrinkage of thorax and abdomen will permit the

head to escape. Until the head capsule breaks, as it must do, the new
and wider head is actually contained in the old head capsule. While it

is easy to conceive of a larger abdomen with its segments and conjunc-

tiva being squeezed together in a smaller compass than is natural,

the segments of the head only exist in a primitive condition and as

such are only represented by a few sutures. These would allow at

most a certain amount of bending or warping such as has been inferred

to take place in the oyster shell scale.

This can be demonstrated in larger insects such as the leafhopper

which is now being discussed. Although the head width is constant

for each stadium, this does not apply to the length of the body and it is

easy to pick out a leafhopper that is about to moult by the comparatively

narrow head to the length of the body. Procuring such an individual

and having fixed and cleared it, a line is taken across the widest part

of the body, namely the head. This line, from the margin of eye to eye,

will intersect two prominent setae standing out from the old cuticle.

Beneath these setae will be seen, in a well-cleared specimen, faint lines

representng the new setae, which are lying compressed beneath the old

cuticle. It will, however, be noticed that these new setae are much closer

together than either the old setae or those on leafhoppers which have

just moulted. This is caused by a deep depression in the head along

the line of the median epicranial suture. The head of the prospective

instar is something like a half-closed book and only needs to be opened

flat to break the head capsule and increase in width. The whole pro-

cess may be illustrated better by a felt hat with a dent down the middle,

If the dent is flattened out the hat will be wider and enable a wider hat

with a similar dent to fit inside it.

Careful measurements with the micrometer screw of the microscope

indicate that this depression extends to about half the depth of the leaf-

hoppers’ head. If the width of the head and depth of this depression

are drawn to scale there would be a bent line denoting the latter which

if straightened out would give an increase of head width approximating

to examples given by Dyar for some lepidopterous larvae. It is also

manifest that if the ratio of depth and width is constant that a geometri-

cal progression of head widths in successive instars must ensue.
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A CHECK LIST OF THE FLEAS OF BRITISH COLUMBIA WITH

A NOTE ON FLEAS IN RELATION TO SAWDUST

IN HOMES

By G. J. Spencer

As far as I can determine from a check of published lists of insects

of this Province, the only mention of local Fleas is a short list of six

species, apparently contributed by the energetic secretary of our Society

at that time, Capt. R. V. Harvey. The list was published in the (then)

Bulletin of the British Columbia Entomological Society, Quarterly, Sep-

tember, 1907, No. 7. The following species are mentioned

:

1. Pulex irritans Linn.

2. Ctenocephalus canis Curtis. (On cats and dogs).

3. Ceratophyllus gallinae Schrank. (On poultry).

4. C. Charlottensis Baker. (In a mouse nest).

5. C. keeni Baker. (On Peromyscus keeni).

6. C. perpinnatus Baker.

That is the bare list, without locality or collector’s records. If the

first record, that of the human flea, is authentic, then our later records

of this insect in our midst must be antedated by several years and a

long-existing fear of mine that this insect may assume plague propor-

tions in Vancouver if it gets established, may be laid at rest. If Harvey
found it here 27 years ago and it is still of very spasmodic occurrence,

then we may have no further fear of its becoming general. It is very

unfortunate that Harvey did not give any further details about his

records or state where his material was placed.

For the past six years I have collected fleas as well as other exter-

nal parasites of birds and mammals of this Province and it gives me
pleasure to present herewith a second and somewhat longer list of these

insects than was contributed by Harvey. Many of them are of my
collecting, but I gratefully acknowledge contributions from that most
faithful and energetic collector, Mr. R. A. Cumming of this city, as

well as from Messrs. E. R. Buckell, the late Eric Hearle, Hugh Leech,

K. Racey and Dr. M. Y. Williams. I am indebted to four of my students,

Messrs. Arkwright, McHugh, Poole and Thomkinson for certain assis-

tance in connection with the experimental feeding of larvae. Most
especially do I gratefully acknowledge the kindness of Dr. Julius

Wagner, of Belgrade, Yugo Slavia, for having undertaken the laborious

task of checking over my specimens and naming them for me, and of

Dr. Karl Jordan of the Museum at Tring for sending me the list of B.C.
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fleas in his possession named by Lord Rothschild and by himself.

Several of those I sent Dr. Wagner are new to science and he has not

yet had time to describe them and publish his descriptions. When this

is done I shall submit to you a supplementary list which will include

other and further specimens which I have collected in the last two years

and have not yet sent him.

Dr. Wagner tells me that it should not be taken for granted that

any one small mammal carries only one species of flea or that it carries

the same species in all parts of the country. He, says that a mammal
may carry at least two species of fleas, and he would particularly like

to see all collections that may be made from birds because bird fleas

are largely untouched.

With regard to the collecting of these insects, I may say that the

nests of birds and mammals are usually the best sources of fleas, al-

though mammals like squirrels and marmots may carry very large

numbers on their bodies in addition to those remaining in their nests.

I would particularly urge the members of this Society to keep for me,

all nests of birds and small mammals that they come across, putting

them in paper bags securely fastened or tied. If you scoop up every

last trace of dust and trash under the nests, you will be sure to get eggs

and larvae of fleas in the mess, and if these are kept at normal room

temperature in summer, the larvae will complete their development and

will eventually emerge as adults.

The list submitted herewith contains 61 species, of which 25 species

are recorded from 34 and possibly 35 hosts. You will note that nine

of our local birds share one species of flea, shared also by their (pro-

bably) common enemy, the red squirrel, while the visitor to our land,

the Japanese starling, has apparently its own flea which it guards

jealously and so far as I have found, has shared with no other bird.

In addition to this item, you will note several interesting relationships

apparently of host and victim
;
thus the same flea has been found on

the weasel and the red squirrel and I myself have seen the ease and

remarkable speed with which the weasel can catch and overpower the

red squirrel : the weasel shares another species of flea with the pika and

the pack rat, both of which it probably eats : the common dog flea is

shared by the dog, the black fox and the tame rabbit: a monkey im-

ported from Uganda apparently got its flea from a domestic cat

(monkeys generally swarm with lice and not fleas and it is lice that

one notes them chasing so assiduously in the park and crushing with

their teeth): yet a third flea does the weasel share, this, time with a

pocket gopher : the lynx and the snow-shoe rabbit share a distinct

species : and finally, the spotted skunk shares a species with the shrew.

Some of these, I imagine, are temporary and accidental
;
thus it

seems strange to find a bird flea living for long on a squirrel and several
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of the others make me think that either one or the other host I have

mentioned is the true host, and the second is temporary.

In fact, the study opens the way to half a dozen points of great

interest which can only be solved by further and much larger collections.

Records of Fleas from British Columbia up to November 1935.

The species with host lists opposite are in the collections of the

University (U.B.C.) and have been named by Dr. J. Wagner of Bel-

grade. Those without host lists are in the collections of the Lord Roths-

child Museum at Tring, England. Those with asterisks are in both

collections :

Hoplopsyllus glacialis lynx Baker 1904.

Hoplopsyllus glacialis Tasch. U.B.C. lynx; snow-shoe rabbit.

Opisodasys vesperalis Jord. 1929.

*Opisodasys keeni Baker 1896. U.B.C. Peromyscus sp.

*Orchopeas (Bakerella) caedens durus Jord. 1929. U.B.C. Weasel; red

squirrel.

Orchopeas (Bakerella) nepos Roths. 1905.

*Orchopeas (Bakerella) sexdentatus agilis Roths. 1905. U.B.C. Weasel;

Pack rat; Pika.

Tarsopsylla coloradensis Baker 1895.

Thrassis petiolatus Baker 1904.

*Thrassis acamantis Roths. 1905. . U.B.C. Marmot; Vane. Is. Marmot;
Columbia ground squirrel.

Oropsylla idahoensis Baker 1904 (=poeantis Roths. 1905).

*Oropsylla arctomys Baker. U.B.C. Black Marmot.
*Foxella ignotus recula Jord & Roths. 1915. U.B.C. Weasel; Pocket

gopher.

Dactylopsylla comis Jord. 1929.

Ceratophyllus diffinis Jord. 1925.

*Ceratophyllus niger niger Fox 1908. U.B.C. Japanese starling.

Ceratophyllus adustus Jord. 1932.

Ceratophyllus idius Jord. & Roths. 1920.

Ceratophyllus riparius Jord. & Roths. 1920.

Ceratophyllus celsus celsus Jord. 1926.

*Dasypsyllus gallinulae perpinnatus Baker 1904. U.B.C. Black capped

chicadee, Junco, Russet-backed thrush, Blue Jay, Alaska hermit,

thrush, Red squirrel, Oregon towhee, Black headed grosbeck, West-
ern tanager, Nest of Cassin’s vireo.

Malaraeus telchinum Roths. 1903.

Malaraeus penicilliger Grube 1852.

Malaraeus euphorbi Roths. 1905.

Malaraeus bitterootensis Dunn & Parker 1923 (=isus Jord. 1925).

Megabothris abantis Roths. 1905.

*Megabothris asio Baker. U.B.C. Mouse nest, sp. unidentified.
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Megabothris quirini Roths. 1905.

Megabothris megacolpus Jord. 1929.

*Monopsyllus eumolpi eumolpi Roths. 1905. U.B.C. Chipmunk.

*Monopsyllus ciliatus protinus Jord. 1929. U.B.C. Squirrel, chipmunk.

*Monopsyllus vison vison Baker 1904. U.B.C. Red squirrel.

*Monopsyllus wagneri wagneri Baker 1904. U.B.C. Mouse
(Peromyscus).

Ctenophyllus terribilis Roths. 1903.

Leptopsylla ravalliensis Dunn & Parker 1923.

Leptopsylla selenis Roths. 1906.

*Neopsylla grandis Roths. U.B.C. Lyster chipmunk. Quebec.

*Neopsylla fasciatus Bose. U.B.C. Norway rat

Neopsylla wenmanni Roths. 1904.

Catallagia charlottensis Baker 1898.

Catallagia decipiens Roths. 1915.

Catallagia telegoni Roths. 1905.

Rhadinopsylla fraterna Baker 1895.

*Rhadinopsylla sectilis Jord. & Roths. 1923. U.B.C. Mouse
(Peromyscus).

Nearctopsylia hyrtaci Roths. 1904.

Nearctopsylla brooksi Roths. 1904.

*Hystrichopsylla dippiei Roths. 1900. U.B.C. Spotted skunk, nest of

shrew, house at Nanaimo.

Atyphloceras artius Jord. 1933.

Callistopsyllus terinus Roths. 1905.

Ctenocephalides canis Curt. U.B.C. Black fox, dog, tame rabbit.

Ctenocephalides felis Bouch. U.B.C. Cat, Uganda monkey.

Pulex irritans Linn. U.B.C. Man.

Megarthroglossus divisus Baker 1898.

Megarthroglossus longispinus Baker. U.B.C. Pika.

Megarthroglossus procus. Jord & Roths. 1915.

Megarthroglossus sicamus Jord & Roths. 1916.

Megarthroglossus senisles Wagner 1935. U.B.C.

Megarthroglossus spenceri Wagner 1935. U.B.C.

*Trichopsylla (Chaetopsylla) setosus Roths. 1906. U.B.C. Grizzly bear.

Myodopsylla gentilis Jord. & Roths. 1921.

Rhinolophopsylla palposus Roths. U.B.C. Big brown bat.

Concerning the occurrence of fleas in sawdust, a considerable num-
ber of householders have made loud complaint to me. I had had two
reports and doubted the authenticity of the identification of the insects,

when Mr. W. G. Mathers asked me about the situation. In the last two

years, reports have come in from homes small and large, and from a

firm which does a general cleaning-up and fumigating business. In

most cases, where a sawdust burner has been installed and the dog and
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cat of the household sleep in the basement, these animals like to make

beds for themselves in the sawdust and there somehow arises a veri-

table plague of cat or dog fleas. At times these plagues have arisen

when there are no domestic animals
;

in such cases the fleas have

obviously come in with the sawdust in which stray animals must have

been sleeping for some time before delivery into that particular house-

hold. In no case have I been able to get specimens from the complain-

ants, although several enquiries came in only last autumn. In one

case only did I get a portion of a flea brought in by a commercial

exterminator from a Shaughnessy home where they had no sawdust

burner but had experienced an outbreak of fleas. The “portion” of flea

had been P. irritans L., the human flea.

Now flea larvae are supposed to feed on minute organic particles in

dust and especially on the faeces of adult fleas which may contain

practically pure blood passed through the digestive tract with little

change other than being dried. If this is the case, then the food of

this type contained in the sawdust must either be exceedingly abundant

or a chance disposition has placed it in the bags of sawdust where it

can be reached by the larvae after it has been dumped into cellars. It

is unlikely that there is anything in the actual particles of the wood
that the larvae can feed upon, unless there is some further very neces-

sary work to be done upon the biology of the cat and the dog flea.

The whole situation needs very careful checking up, but for some
reason or other those troubled with outbreaks of fleas which they blame

upon the sawdust, never report the matter until the outbreak has died

down, when they can never find specimens. Personally, I question

there being any food material whatever for flea larvae in sawdust, but

from the fact that enormous numbers of fleas have been cropping up
within recent years, since sawdust burners have become popular in this

city, and that these outbreaks have occurred, with one exception, in

homes where this type of fuel is being used, there certainly seems to

be some connection between the two.

Apart from the annoyance of the outbreak at the time, the situa-

tion needs investigation on account of the reported longevity of fleas.

While conditions in Vancouver may not be optimum for these insects,

the following tables of longevity give us food for thought in case these

outbreaks become more frequent and of regular occurrence.

Bishopp gives the complete life cycle of the cat flea on the Atlantic

Coast as 2-4 weeks and that of a human flea on the Pacific Coast as

9-11 weeks. Bacot and Digewood in 1914 published in Parasitology,

much information on the larvae of fleas. They show that in cool, damp
climates, fleas live much longer than in hot, dry ones; also that fleas

can live a long time as is shown below.
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Fed Unfed
Pulex irritans, the human flea 513 days 125 days

C. fasciatus, the European rat flea 106 days 95 days

Xenopsylla cheopsis, Indian rat flea 100 days 38 days

Ctenocephalus canis, dog flea _ . .. 234 days 58 days

C. gallinae, the hen flea 354 days 127 days

Bacot also shows that even when fed at irregular periods, fleas can

live for really astonishing periods.

He records the following survivals

:

Ceratophyllus fasciatus

Pulex irritans

Xenopsylla cheopsis

Ctenocephalus canis

22 months
19 months

10 months

18 months

I cannot state at what infrequent intervals Bacot fed his fleas to get

them to live so long, but I feel certain that no fleas could exist under

our summer or winter conditions for as many weeks as he has here

recorded for months. I have bred fox fleas in my laboratory from a

mass of rubbish collected from their nests in fox-farm buildings and

obtained a cubic centimetre of adults, not one of which lived without

an initial feed, for two weeks, let alone two months or still less, eighteen

months. Also I have kept in test tubes in a darkened corner of the

laboratory, some recently fed fleas removed from cats, without damage,

and the longest I could keep any of them alive was one week. This

does not mean that in a basement full of sawdust which could provide

the conditions suited to the development of fleas, said fleas could not

survive for several months without a feed from their particular host;

I merely state that I haven’t been able to keep them alive. That flea

larvae certainly can survive adverse conditions, I determined this winter

when I watched a batch hatch from eggs dropped from a cat on to a

velour-topped chair; the eggs hatched within one week and to test their

powers of endurance I sat on that chair for an hour (apart from others

who may have sat on it unknown to me) and found the larvae still

well and kicking. I regret that my dislike of the creatures kept me
from further observations and 1 destroyed the brood.

Later Note. November 1935.

This autumn I conducted certain experiments on the development

of fleas. I returned in mid-September after an absence of months

to find the basement and the sawdust bin, literally alive with cat fleas.

People who occupied the house during the absence of our family had

been severly bitten but were treating themselves for hives. I did not

enlighten them
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Many life-history experiments were conducted during October.

Cat fleas are so prolific that one half cubic centimetre of flea eggs may
be collected off one cat and from its bed, in a twelve hour period. Eggs

of a known age in hours, were placed on the following substances in

big glass-topped tin cans
:
plain floor dust, dust and fluff from under

beds, dust and fluff from pockets of woolen coats, dust from door jambs

in public buildings, dust and trash from cats and dogs beds, pure culture

of dried blood droppings from fleas, very dry fir sawdust, damp fir

sawdust, cedar sawdust and finally, eggs, dry blood and trash from

animals’ beds, placed above dry fir sawdust and above damp fir sawdust.
The last combination of eggs, trash, blood and damp sawdust pro-

duced a 100% hatch and a huge crop of adult fleas in 31 days from time

of egg-laying, the tin being placed among others on my office table.

All other combinations failed to produce adults although in some, the

larvae lived until nearly mature. No development at all occurs on cedar

sawdust. My experiments indicated that fleas cannot develop on pure

dry or damp fir sawdust, cedar sawdust, on pure flea faeces of blood, on

pure dry room dust or on ordinary dry house dust mixed with wool

dust. Apparently dry blood, dust and trash (room dust is a very com-

plex substance) in a certain degree of moisture, are essential for their

development.

After no more flea eggs were required tor experiments, the house

was completely cleared of the fleas by the following measures

:

1. Sweeping up every trace of dust on the floor and under the

cats and dogs beds.

2. The animals’ bedding was thoroughly washed.

3. Cats and the dog were used as bait, the dog especially proving a

wonderful trap. One ounce of pyrethrum per cat and two ounces per

dog greatly reduced each infestation. Better by far was a dessert spoon

full of derris powder per dog and half that amount for a cat which
entirely freed each animal when left on them overnight. Pyrethrum
causes choking and some inflammation of mucous membranes

;
derris

does not irritate. Neither powder harms the skin.

4. A very thin dusting of derris around the edges of the sawdust

pile, kills all stages of fleas.
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THE EUROPEAN HOUSE CRICKET, GRYLLUS DOMESTICUS,

NOW IN VANCOUVER

By J. K. Jacob

In September 1934 a cricket came into my possession, which had

been found in the Kerrisdale section of this city hiding between the

door frame and the wall of a stucco building. Others reported to be

of the same species were seen and heard in adjacent houses and on ad-

jacent lots. Moreover from an apartment house on Main street and a

dwelling in West Point Grey, complaints were received of brown crickets

chirping incessantly and disturbing the inhabitants. In none of these

latter cases was it possible to obtain specimens.

As soon as Professor Spencer saw the cricket in my collections, he

declared it to be Gryllus domesticus L. and warned me to be on the

look out for further specimens. This identification was checked by

Dr. E. M. Walker of the University of Toronto to whom the insect was

sent for positive determination.

For purposes of general description, it may be said to be a

typical cricket, slightly smaller than our native black or field cricket

but is pale yellowish-brown or straw-coloured. The head bears four

transverse, dark, reddish-brown bars, and the pronotum, five irregular

spots of reddish-brown on the dorsal aspect and a narrow bar of the

same colour on each side.

Since two or three foreign insects have, within the last generation,

become established in this country in spite of the untiring zeal of the

Insect Immigration Department (the Division of Foreign Pests Suppres-

sion at Ottawa), it seemed wise to look up the economic history of this

cricket. In Europe it seems to give little trouble although its persistent

chirping from between hearth stones of cottages may be irksome to

some people. I have not its complete distribution in Eastern Canada

but Dr. Walker informs me that it has been in evidence in Toronto since

it was first found there in the basement of the General Hospital some
twenty years ago.

Professor Spencer informs me that he had personal experience

with it in the winter of 1927-28 when it was proving a nuisance in

vacant lots in Toronto where citizens had thrown tin cans and rubbish,

and on city dumps. The measures adopted against it by the street

cleaning department, on the advice of a foreman who was certain of

his recommendations, consisted of covering the lot where the trash

had been dumped with thirty tons of lime—a truly drastic treatment.

Mr. Spencer investigated an outbreak in the city of Kitchener where
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it had become established in one of the trash dumps in the environs

of the city. When freeze-up came, it migrated in large number to

houses all around and in some cases a considerable distance from the

infested dump. It took possession of basements and cellars, especially

those in which home-brew was being made and, spreading upwards

through the houses, concealed itself in remarkably small crevices and

cracks. From these places it issued at night and did considerable

damage by biting large holes in upholstered furniture, curtain drapes,

bed clothes and articles of apparel. The following winter, in the city

of Hamilton, it increased in the same way as it had done in Kitchener

and became a distinct nuisance.

In Ontario it seems chiefly restricted to trash dumps in cities where

it finds shelter during winter in tin cans some distance below the sur-

face where it survives the cold which is sometimes very severe. In

places where it enters basements of houses it apparently flourishes,

remaining active all winter.

In Vancouver, its presence may be viewed with some concern on

account of the mildness of the winter. If it takes to entering houses

in autumn as do the earwigs, its history, at least in Kitchener, would

point to its doing considerable damage here if it bites holes in furni-

ture and clothing. For this reason, careful watch is being kept in the

area where the insect was found, to see if any further specimens of this

cricket occur.

Acknowledgment. I am indebted to Professor G. J. Spencer and

to Dr. E. M. Walker for their assistance and information concerning

this cricket.

Later Note. Autumn 1935. Notwithstanding a close watch be-

ing kept by citizens on whose property this cricket was found last

autumn, no further specimens have been found so far and no com-

plaints about it have been received.
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ENTOMOLOGICAL ILLUSTRATING

By Geo. R. Hopping, Entomological Laboratory, Vernon, B. C.

Gordon Floyd Ferris, in his work ‘'The Principles of Systematic

Entomology ,” says : “The segregation of species and their minor divi-

sions is the first step in all systematic work. The second step in system-

atic work is the recording of the data obtained in the course of the first

in order to make possible its future use for the purposes of identification.

In order to obtain a fixed basis, a fixed datum plane, it is necessary that

all the data be recorded, and that a technique be developed which will

make this possible.”

There are two media commonly employed for the recording of

data. One is the printed word
;
the other is graphic illustration, that is,

a picture, and it is here contended that all data cannot be recorded with-

out recourse to graphic illustration. Because of the ever-accelerating

rate of production of publications by national, state and provincial, gov-

ernments, the tendency has been to avoid illustrations in the interest of

economy. This, in our humble opinion, is a mistake. It is infinitely

more desirable to issue one well-illustrated publication than to issue

two not illustrated. With that end in view, this paper deals with the

technique of graphically presenting entomological data, or entomological

drafting as Ferris terms it.

The object of all scientific illustrating is to present facts in the

clearest and simplest way. Recourse to any technique which will attain

this end is permissible and art for art’s sake has no place in this scheme.

It might surprise you to learn that almost anyone can make an accep-

table scientific drawing with a little practice. Let us now turn to the

actual technique.

The first consideration is the type of illustration which will show
what is required to the best advantage. Will a simple line drawing, a

shaded line drawing, a wash drawing, a charcoal drawing or some com-

bination of those be the best? If you simply wish to show the outline

of anything, a plain line drawing is sufficient and any amount of shad-

ing will not add to the value one whit. If, on the other hand, it is

necessary to show conformation within the outline, some form of shad-

ing must be resorted to. The rule to follow is to use the simplest type

of drawing that will show what you wish to show. Don’t let the stark-

ness or the plainness of it trick you into adding anything more.

The second consideration is the material you are going to use in

making the illustration. It would obviously be foolish to make a pen

drawing on charcoal paper. Suit the material to the type of drawing

and use the best quality obtainable. The following materials are

recommended

:
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1. For plain pen and ink work there is nothing better than Rey-

nold’s Bristol Board. Smooth flowing and uniform lines can be made

upon it.

2. For wash drawings use any good quality illustration board. It

is very difficult to make wash drawings on ordinary drawing or water-

colour paper. Illustration board does not warp when wet and the shad-

ing goes on very evenly.

3. For charcoal drawings use any good charcoal paper and spray

with fixative in order to make them permanent.

4. Use only black waterproof ink, Higgins’ preferred. Never use

pencil for the finished drawing; the lines will not reproduce satisfactor-

ily. There is a reproducing pencil on the market but it is advisable

to “stick to ink.”

5. Three brushes—coarse, medium, and fine, should be sufficient

for wa,sh drawings,

6. For washes, use lamp black or Chinese black. The former gives

a softer tone, the latter a more metallic, hard effect. It is better to buy

the separate cakes.

7. The pen to use for line work is largely a matter of individual

choice. If the drawing is. very large, but to be greatly reduced in the

publication, a good ball point nib which will make a uniformly heavy

line is recommended. For most work an ordinary pen nib of the stiffer

type: is quite satisfactory. For very fine, continuous lines there is noth-

ing better than Gillott’s crow quill, although some of the Japanese do

marvellous work of this kind with a brush. A brush is recommended
for hairs and slender spines. A pen does not taper hairs properly.

In the actual process of making a drawing, the first question is

“how large should it be?” One answer is that it can be as large as you

wish to make it even up to several feet high because it can always be

reduced to fit the published page. A reproduction of at least one-half

should always be anticipated in reproducing any drawing. Reducing

smooths out minute irregularities in lines caused by breathing, heart

beat, or unsteadiness of hand.

In planning for the reproduction keep in mind the average size of

the page of current entomological publications and make your drawings

so that they will be well spaced and in good proportion to this average

page, which is roughly 7 by 10 inches.

In general there are three ways to obtain proportion in entomolo-

gical drawings. There is first, the camera lucida, which is good for small

objects or slide mounts capable of being viewed through the compound
microscope. The other two methods involve the use of a grid micro-

meter disc inserted in one of the microscope oculars.

An object viewed through such an ocular, is divided into small

squares by the grid on the micrometer disc. The same number of
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squares may be drawn with suitable enlargement on the plate. Then,

wherever a line of the object passes through a square of the grid on the

micrometer disc, a similar line can be drawn through the corresponding

square on the plate, thus obtaining the proper proportion.

Another method is to find out by calibration with a micrometer

slide, what portion of a millimeter each of the divisions of the micro-

meter disc represents. Then accurate measurement can be taken, mul-

tiplied by the proper enlargement factor and drawn free-hand on the

plate. This method has many advantages over others but involves a

great many measurements in drawing a single figure.

In conclusion I should like to repeat that almost anyone can make
an acceptable scientific drawing of an insect or part of an insect if the

following simple rules are observed.

1. Use the simplest type of drawing which will show what you

wish to show.

2. Use the materials best suited to the particular type of drawing

and use only the best quality.

3. Never trust your eye to give you the proper proportion. Al-

ways measure everything with some accurate measuring device.

4. Make your lines with a steady and continuous motion of the

pen, using the same pressure throughout. That is all there is to it.

For a more complete discussion of entomological drafting see Ferris,

1928, The Principles of Systematic Entomology, Stanford University

Publications, Univ. Series Biol. Sci. V (3) 176-199.
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THE DISTRIBUTION OF THE RHODODENDRON WHITE FLY

IN BRITISH COLUMBIA. NOTES ON ITS LIFE HISTORY

AND CONTROL MEASURES.

By H. F. Olds, Plant Inspection Office, Entomological Branch, Canada

Department of Agriculture, Vancouver, B. C.

On March 13th a visit was paid the Vancouver Plant Inspection

Office by members of the United States Bureau of Entomology and

Plant Quarantine, who discovered on an estate near Seattle an outbreak

of the rhododendron white fly, Dialeurodes chittendeni L., on plants

recently imported from Kent, England. As rhododendrons are more or

less native in the Puget Sound Area, and as there are extensive ornamen-

tal plantings in this region, the United States authorities were carrying

on a survey to determine the distribution of the pest with a view to

eradicating it if possible. Our co-operation was solicited and as a result

of this meeting, a survey was made of all rhododendrons imported into

British Columbia from the Old Country during the past six years, with

the result, that a matter of four or five different consignments imported

in the fall of 1933 and the spring of 1934, for Vancouver and Victoria

consignees, were found to be slightly infested with the rhododendron

white fly. During this survey it was interesting to note that no inter-

ceptions were made on stock imported earlier than the fall of 1933 and

the spring of 1934, although, as I have stated, shipments imported as far

back as the spring of 1928 were examined. It may be that our climatic

conditions are not suitable for its continuance. However, we must not

overlook the possibility that should this pest arrive in its new habitat

in sufficient numbers, it might overcome environmental resistances due

to unfavourable climatic conditions, and become established.

With this in mind, our staff of inspectors are examining these im-

portations very closely. British Columbia has built up quite an export

trade in plant life and the export in rhododendrons was quite a feature

this last season. In this regard, all evergreen rhododendrons and azaleas

exported to the United States of America are subject to vacuum fumi-

gation with hydrocyanic acid gass.

History of the Insect

The rhododendron white fly was first found in Surrey, England, in

1926, and was reported on by the British Ministry of Agriculture. PIow-

ever, it was not identified and determined as a new species until 1928.

Fryer, in “Insect Pests of Crops,” 1928-1931, states: “Unfortunately the

infestation previously recorded proved not to be an isolated one, and
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it has become evident that the pest is too generally established to admit

of hopes of its eradication.. It is yet too early to estimate its importance

as a pest in Britain.”

In our coastal area, adults settle on the young foliage from the latter

part of May until possibly the first or second week in June, and are ex-

tremely active during the bright sunny weather. When the bush is

touched they fly around but speedily re-settle on the lower surfaces of

the foliage.

Susceptibility of Attack

As far as our observations go, and those previously recorded, only

smooth-leaved species of rhododendrons and hybrids are chosen as host

plants. The most susceptible rhododendrons appear to be Ponticum

varieties ayid hybrids. The resistant factor is apparently a physical one,

depending upon the presence of hairs on the epidermal layers.

Symptoms of Attack

The first sign of attack is a mottling of the older leaves on the lower

surface, on which the larvae feed. During the early summer the upper

surfaces of the leaves become drenched with a vast quantity of honey

dew excretion which provides a suitable medium for the growth of sooty

moulds. Laing records the presence of “Dematium pullulans” as occur-

ring in large quantities on the matrix formed by the falling honey dew.

Descriptions

Descriptions of this pest as outlined by G. Fox-Wilson, Entomolo-

gist, stationed at the Wisley Laboratory, are as follows:

“The Egg is elongate-oval, smooth and provided with a shallow

stalk which serves partly as an attachment for the egg.

“The Larva is semi-transparent, elliptical, becoming rounder in the

pupal stage.

“The Pupa case is transparent, white and of a papery texture, 1.25

mm. long and from 0.90 to 0.95 mm. broad. The margin is furnished

at wide intervals with strong, stoutish spines. Rudimentary legs and

mouth parts may be distinctly seen with a good pocket lens.

“The Adult is of the general colour which prevails in the family,

that is, unspotted white, mealy wings and yellow body. The wing ex-

panse is 8 mm. and the length about 1.3 mm. The species proved to

be single brooded this year but it is possible, under favourable. seasons a

second brood might occur. This is suggested from a report of the pre-

sence of pupae on foliage in mid-September.”

Control Measures

The fact that rhododendrons are more or less a native shrub in the

coastal area, particularly around Puget Sound, and as there are extensive

ornamental plantings in the coastal region of British Columbia and the

State of Washington, the possibilities of control, should this pest become
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generally distributed, would be difficult. The fact that the insect is a

most difficult one to locate in its earlier stages of infestation might allow

this pest to become well established before any real injury would be

noticed. However, from the control measures followed up after the

survey in British Columbia all last season, we found that a highly re-

fined 2% emulsified oil, with the addition of one half teaspoonful of

nicotine sulphate to a gallon of the mixture, applied to the under side

of the leaves with a good pressure pump, gave a very good control, one

of the main features of such control measures being a thorough appli-

cation. An angle nozzle should be used so that all portions of the

under sides of the leaves might be drenched.

Mr. W. Downes, Entomological Laboratory, Victoria, kindly assist-

ed us in the carrying out of control measures in the Victoria area and

has made one or two suggestions which should be beneficial in the con-

trol of this pest. Mr. Downes suggests that a nicotine dust of 3%
might be used to good effect. Mr. Downes also carried on some ex-

perimental work with “mineral seal” oil emulsion, and informed me that

a stock solution might be made up as follows : One pint of “mineral

seal” oil, eight teaspoons powdered milk, three teaspoons dextrin, three

teaspoons ammonia, and four ounces of water. The ammonia is placed

in the water. The powdered milk and dextrin is thoroughly dissolved

and stirred in with the ammonia and when this has been completed

the oil is gradually added and must be churned vigorously in order to

get a good emulsion. For home use, where small quantities are made,

Mr. Downes suggests the use of a small hand churn. In the case of

larger quantities, a hand-made affair with a plunger could be set up so

that the agitation could be kept up incessantly while the mixture is

being made. To use this stock solution, it must be diluted one part

to fifty parts of water.

Mr. G. Fox-Wilson suggests hand picking of the infested leaves,

and spraying infested bushes with a highly refined 2% emulsified oil.

A further survey of the local plantations of rhododendron shrubs

will be made in the early spring, particularly those in which the infesta-

tion was found, with a view to obtaining further information as to how
thorough our previous sprayings and control measures have been.
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AN OUTBREAK OF AUTOGRAPHA CALIFORNIA SPEYER

AROUND KAMLOOPS, SUMMER 1934.

By G. J. Spencer

During the last week in May 1934, most of the alfalfa fields in the

vicinity of Kamloops showed a large number of looping caterpillars

feeding on sweet clover which grew in great profusion along all the

irrigation ditches. Heads of this plant were stripped bare and eaten

down to the firm stem. Wherever the sweet clover had been totally

consumed, the tender heads of alfalfa were being attacked. By the

29th of May, it was easy to note numbers of heads of both clover and

alfalfa, with the few remaining parts of leaves and stems tied together

in lumps in which the caterpillars were starting to pupate.

At this time, alfalfa cutting became general and the entire neigh-

borhood presented a totally different appearance, because from every

direction caterpillars began moving out of the fields. This movement
became more obvious during the afternoons, by which time considerable

parts of the fields had been cut and the migration continued steadily into

the sun. How long it kept on into the night I did not determine, but

it was not apparent in the very early morning, starting up again only

as soon as the sun became hot.

The caterpillars in question were those of the cutworm looper, Auto-

grapha californica Speyer, and showed considerable variation in colour-

ing, young ones having black heads and sometimes black bodies while

mature ones had dark green bodies and pale heads. At all stages of their

development they were striped, a broad cream-coloured stripe down each

side of the body and two thinner white ones down the mid-dorsal line.

Many of the farms in the immediate vicinity of Kamloops are truly

mixed and as they are adjacent and in most cases so close that only a

barbed wire fence separates them, it was not many hours before the

swarms of caterpillars moving out of the recently-mown alfalfa fields,

passed over fields and gardens of other crops and proceeded to eat or at

least to chew everything in their stride. Vegetable gardens suffered

severely in some places where lettuce, radishes, beans and beets in order

of mention were in many cases chewed off down to the ground. While

these four were virtually removed from the gardens, there was little that

was not attacked at least to some extent. Even rhubarb was sometimes

cut to shreds : this was especially noticeable in the extensive rhubarb

beds of Tranquille Sanitarium.

Appeals for help came in from all directions but in view of the fact

that the advancing hordes ate up gardens so quickly and that their
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presence was not suspected until virtually thousands of caterpillars were

already present, it was impossible to put up barriers of any kind and

utterly useless to try spraying, even if hand sprayers had been available,

which they were not. The only measure which presented itself and

which I immediately urged all growers to adopt, was to divert irriga-

tion water, which fortunately was available at the time, into emergency

ditches dug around the gardens and fields which were being invaded

and to save others in the path of the invasion. In a few cases it was

possible to turn small flocks of chickens into truck gardens in order

to minimise the loss. Where the loopers were not in tremendous abun-

dance, these measures helped greatly. In other cases however, the sheer

number of caterpillars blocked the streams of water and newer arrivals

crossed the stream over the backs of their drowned fellows.

In most cases examined, the outbreak in any one location was all

over in two days and nothing could be done about the damage because,

of all plants attacked, beets alone were able to throw out new leaves.

In all other cases the damage could not be remedied.

Apparently everywhere the loopers were heavily attacked by para-

sites of several families. Doubtless many predacious insects also feasted

on them but this was not particularly observed beyond the attacks of a

few ground beetles. Moreover, wherever the army of larvae passed

from a newly-mown field to the heavy wild growth alongside the irri-

gation ditches or into other fields where water was still flowing—that

is, wherever considerable humidity was added to the usual heat of the

region,—disease attacked the caterpillars and destroyed enormous num-
bers of them. In effect, this disease resembled a polyhedral one more

than a fungus disease, because infected larvae became swollen, black,

flaccid and eventually liquefied so that their bodies virtually dripped in

greasy black drops away* from the shrivelled skins which remained

attached to whatever twig or other support they happened to hang from.

Both Hymenopterous and Dipterous parasites attacked the loopers

and a fair representation of both orders was reared from a few dozen

caterpillars which were caged for observation. These have been identi-

fied for me through the courtesy of the Entomological Branch, Ottawa,

and apparently present some interesting records of distribution. I am
much indebted to Mr. Stuart Walley for naming and getting named my
specimens. The majority have been sent to the National Museum;
duplicates are in the Ent. Branch Lab. at Kamloops and at the

University.

From one coccoon I reared no less than 41 individuals of Macrocen-

trus amicroploides Vier.
;
another yielded 42 specimens of Apanteles sp.

near xylinus Say. From the emergence cage came a nice series of 3

males and 3 females of Ephialtes (Itoplectis) atrocoxalis Cresson of

which Mr. Walley tells me that the male I sent for identification is the
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second he has seen and the first recorded from this Province
;

it has been

previously recorded as a parasite from this moth in Colorado. Two Tach-

inid species also were reared; Voria ruralis Meigen and Lydella (Erycia)

delecta Curran. Of this second species, Dr. Curran, who named them,

had no males so he retained the specimen sent to Ottawa, and our Na-

tional collection has only the type.

While I have no recent records of the outbreaks of this looper cut-

worm in this Province, in looking over old records, I find one by J. W.
Cockle, published in the Proceedings of our Society, No. 14, March
1919, which he mentions a swarm of the moths of this looper as

emerging at the end of September around Kootenay Lake. He quotes

from a previous article by Arthur Gibson entitled “The Alfalfa Looper”

in which Gibson stated that the moth is apparently doubled-brooded,

whereas he (Cockle) was of the opinion that it is only single-brooded,

and that ones occurring earlier in the season have either hibernated or

have been confused with another species. Certainly, records of capture

at the coast and a long list of rearings I did in 1926, show that the

moth may occur down here during several months of the summer and

I am quite certain that those I reared in Kamloops this summer, which

emerged after a pupal period of 15 days, had no intention of hibernating.

Moreover, the swarm of adults from the outbreak of loopers passed

within one week after they first became evident in numbers flying in

the fields and though I beat thoroughly through alfalfa where they had

been very numerous shortly before, all I got were a few battered speci-

mens that were in no condition to hibernate. Therefore, I was of the

opinion that the stage was set to see a recurrence or at least a modified

one again in the autumn or late summer, but up to the time I left the

area the first week in September, no such swarms had appeared and

though I feel that the insect is indeed double-brooded, at least in the

Kamloops area, I think that parasites and disease took such toll of the

loopers in May and June, that the second brood was inconsequential.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE

LIST 3.

By J. R. J. Llewellyn-Jones, Cobble Hill, B. C.

In presenting this third list of food plants of Lepidopterous larvae

I have two introductory remarks to make

:

With regard to Cynthia carye below, whose usual food plant is

hollyhock, I have added stinging nettle. Several ova and small larvae

were found on this plant in my garden at Mill Bay, Shawnigan District,

B. C. They produced imagines, but these were much smaller in size

than those produced when feeding upon hollyhock, none being of the

normal size for C. carye. The larvae were quite healthy throughout and

the rate of mortality was no greater than with larvae fed on hollyhock.

With regard to Diacrisia virginica below, I have cited broom,

Cytisus scoparius, as a food plant. I received a few larvae of the above

species from Vancouver, said to have been feeding, with many others,

on broom. I continued to supply them with this food, which they ate

freely, and in due course imagines appeared. I would like to draw the

attention of the economic entomologists here present to this note in

case it might prove of value to agriculture as the broom is now spreading

so rapidly in certain localities that it has become a pest. Would it be

worth while experimenting with D. virginica as has been done, I under-

stand, with the British species Hipocrita jacobaeae, the Cinnabar moth,

in an attempt to control a species of Senecio (Ragwort) in New Zea-

land?

In conclusion, I wish to thank those members of the Society and
others who have given valued assistance in preparing these lists. May
I again ask the members and others who wish their findings on this

subject recorded in these lists, to forward their records either to me at

“Arranmore,” R.M.D. No. 1, Cobble Hill, B. C., or to the Secretary of

the Society, who will forward them to me. In the following list, an

asterisk (*) denotes that the species has been mentioned in the former

lists and that the information is additional or an amplification of the

previous data. Initials in brackets, thus (J.R.J.), indicate the author

of the record. The names for which these abbreviations stand may be

found in No. 31 of the Proceedings February 1935. The following cor-

rections to List 2 should be noted :

After Cynthia atalanta L. nettle (J.C.) insert Cynthia virginiensis

Dru. (huntera Fabr.) nettle (J.C.)

After Polia adjuncta Bdv. read Phlox (garden var.) (J.R.J.)
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After Polia petita Sm. read plantains (P. major L. and P. lanceolata

L. (J.R.J.) )

For Bdg. wherever it occurs, read Bdv.

RHOPALOCERA

*Cynthia carye Hbn. Stinging nettle (Urtica lyallii Wats.)

*Euphydryas taylori Edw. Rib grass (Plantago lanceolata L.)

*Papilio eurymedon Luc. Alder (Alnus rubra Bong.)

*Papilio rutulus Luc. Willows (Salix hookeriana Barr, and Salix

scouleriana (Hook.) Barr)
;
Wild cherry (Prunus emarginata

Dough)

HETEROCERA

Abrostola urentis Gn. Stinging nettle (Urtica lyallii Wats.)

*Amphidasis cognataria Gn. Michaelmas Daisy (garden varieties).

Anacamptodes emasculata Dyar. Willows (Salix hookeriana Barr,

and Salix scouleriana (Hook.) Barr.)

Anthelia hyperborea Hist. Alder (Alnus rubra Bong.)

Anthelia taylorata Hist. Flowering currant (Ribes sanguineum

Pursh.)

Apatela hesperida Sm. Alder (Alnus rubra Bong.)

Apatela radcliffei. Apple (garden varieties). June-berry (Amelanchier

florida Lindl.) Wild cherry (Prunus emarginata Dough) Hawthorn
(Crataegus brevispina Dough)

Conistra tristigmata. Flowering currant (Ribes sanguineum Pursh.)

Ocean spray (Spirea discolor Pursh.) Wild cherry (Prunus emar-

ginata Dough) June-berry (Amelanchier florida Lindl.) Willows

(Salix hookeriana Barr.) (Salix scouleriana (Hook.) Barr.)

Diacrisia virginica Fabr. Sweet Lavender, dahlia, broom (Cytisus

scoparius Link).

*Diactinia silaceata albolineata Pack. Garden fuchsia (Fuchsia ric-

cartoni).

Epicnaptera americana Harris. Oak (Quercus garryana Dough) Alder

(Alnus rubra Bong.) Apple (garden varieties) Willows (S. hook-

eriana and S. scouleriana).

*Erannis vancouverensis Hist. Willow (Salix hookeriana Barr.)

Euplexia lucipara L. Bracken (Pteris aquilina L.)

Graptolitha georgii Grt. Willows (Salix hookeriana Barr, and Salix

scouleriana (Hook.) Barr.)

Halisidota maculata angulifera Wlk. Apple (garden varieties).

Homoglaea dives Sm. Willows (Salix hookeriana Barr, and Salix

scouleriana (Hook.) Barr.)
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Hypena californica Behr. Stinging nettle (Urtica lyallii Wats.)

Hyphantria textor Harr. Alder (Alnus rubra Bong.) Apple (garden

varieties).

lanassa semirufescens Wlk. Alder (Alnus rubra Bong.) June-berry

(Amelanchier florida Lindl.) Rose (garden varieties). Maple (Acer

macrophyllum Pursh.) Lombardy poplar. Willows (Salix hooke-

riana Barr.) (Salix scouleriana (Hook.) Barr).

*Lycophotia margaritosa Haw. Flowering currant (Ribes sanguineum

Pursh.) Bracken (Pteris aquilina L.)

Melanolophia imitata Wlk. Alder (Alnus rubra Bong.)

Metarranthis duaria Gn. Alder (Alnus rubra Bong.)

Notolophus antiqua badia Hy. Edw. Plum (garden varieties). Apple

(garden varieties). Rose (garden varieties). Wistaria. Willows

(Salix hookeriana Barr and Salix scouleriana (Hook.) Barr.)

Orthosia hibisci Gn. Flowering currant (Ribes sanguineum Pursh.)

Alder (Alnus rubra Bong.) Ocean spray (Spirea discolor Pursh.)

Wild cherry (Prunus emarginata Dougl.) June-berry (Amelanchier

florida Lindl.) Willows (Salix hookeriana Barr.) (Salix scouleriana

(Hook.) Barr.)

*Platysamia euryalus kasloensis Ckll. Flowering currant (Ribes san-

guineum Pursh.) (rubra Auct.)

*Polia adjuncta Bdv. Wild cherry (Prunus emarginata Dough)
Pheosia portlandia Hy. Edw. (Lombardy poplar).

*Pseudothyatira cymatophoroides Gn. Hazel (Corylus rostrata Ait.)

*Smerinthus cerisyi ophthalmicus Bdv. Lombardy poplar (W.D.)

Spargania magnoliata pernotata Hist. Garden fuchsia (Fuchsia ric-

cartoni).

Synaxis jubararia Hist. (Hawthorn (Crataegus brevispina Dough)
Ocean spray (Spirea discolor Pursh.) Bird cherry Nuttallia cerasi-

formis T. & G.) Maple (Acer macrophyllum Pursh.) Willows (Salix

hookeriana Barr, and Salix scouleriana (Hook.) Barr.)

*Xylena cineritia mertena Sm. Alder (Alnus rubra Bong.) Wild
cherry (Prunus emarginata Dough) Ocean spray (Spirea discolor

Pursh.) June-berry (Amelanchier florida Lindl.) Wild Rose (Rosa

gymnocarpa Nutt, and Rosa nutkana Presl.) Willows (Salix hook-

eriana Barr.) -(Salix scouleriana (Hook.) Barr.)

Xylomyges hiemalis Grt. Flowering currant (Ribes sanguineum
Pursh.) Alder (Alnus rubra Bong.) Oak (Quercus garryana Dough)
Ocean spray (Spirea discolor Pursh.) Wild cherry (Prunus emar-

ginata Dough) June-berry (Amelanchier florida Lindl.) Willows

(Salix hookeriana Barr, and Salix scouleriana (Hook.) Barr.)
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THE JUNIPER WEBWORM.
(Dichomeris marginella Fabr.)

by H. Andison.
Dominion Entomological Branch, Victoria, B.C.

An infestation of Juniper webworm on Vancouver Island was first

reported near Victoria in 1934. The infested trees consisted of several

specimens of Irish Juniper, (Juniperus communis var. hibernica).

Again, in April, 1935 it was found in the city of Victoria attacking

not only the hibernica variety but also the spiny juniper, ( Juniperus

communis var. sibirica.)

The Juniper family is a very large one and is quite extensively used

in British Columbia landscaping. There are a great many species

planted in this province and several native forms as well, upon which

the webworm might become a serious pest. In view of the fact that

this species is not well known to Canadian entomologists, a study of

its habits and characters was undertaken, commencing in May, 1935.

Nature of Injury: The larval feeding appears to be confined to the

foliage of the Juniperus communis varieties. The tiny larvae begin to

feed on the upper surface of the small leaves, killing them and thereby

weakening the tree. As the larvae develop, they spin a web and form

communal nests. These nests made up of dead, brown-colored leaves

and twigs enclosed in a tough silken web, contrast sharply with the

green of the terminal growth. The nests often contain fifteen or more

larvae and occur in sufficient numbers to so mar the appearance of the

tree as to spoil its ornamental value-

Life History: There appears to be only one brood each year in the

Victoria district. The caterpillars develop slowly and pass the winter

as nearly full grown larvae, hibernating in the webbed-together foliage.

The majority of the caterpillars reared in the insectary became active

early in May and commenced feeding on the more or less dried leaves

enclosed in the nest. They became full grown, and pupated in numbers
from the middle of May to the end of June. Pupation takes place in a

whitish silken cocoon, made among partly eaten and webbed-together

needles. The first moth emerged about the last week in May after a

pupation period of 20 to 25 days. On account of the difference in size

of the hibernating larvae the moths appear over a period of several

weeks and continue to* emerge until the first week in July; the majority,

however, emerge about the middle of June.

Egg stage: Usually the eggs are deposited singly, rarely in pairs,

and can be found in numbers during the third week in June. They are

laid on the new terminal growth, each egg being deposited in the axis

APR 7 193?
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formed by the stem and the leaf. The majority of the eggs were found

on the inner base of the developing needles. Some are deposited on

the shoots, from which the leaves arise, and on the stems

The eggs, which are generally so 1 well concealed in the axis of the

needles that they cannot be distinguished without the aid of a lens, are

distinctly barrel-shaped. When first deposited they are cream in color,

measuring about 0.5 mm. to 0.6 mm. in length by 0.3 to 0.35 mm. in width.

Another distinctive characteristic of the egg is the presence of shallow

grooves, irregular in length, extending in a net-like pattern over its

entire surface. After a period of about five days, the eggs commence
to turn a pink color, gradually changing until finally they are a brick

red- The incubation period is approximately 20 days. The oviposition

period commences during' the third week in June and larvae 0.5 mm. in

length were found on July 10.

Larval Stage : After hatching, the larvae feed on the upper epidermis

of the small leaves and about the end of July, when the larvae are 2 to

3 mm. in length, the webs are plainly visible. As the larvae mature,

their gregarious habit becomes more pronounced and the foliage of the

juniper is webbed together more compactly. The webs vary in length

from 1 to 5 inches or longer. Such nests contain up to fifteen or more
larvae.

The winter is passed in a partly grown condition, half-grown to

almost full grown caterpillars hibernating in the silken nests. The
larvae become active again early in May and if little or no green food

is available they appear to develop readily on the dried foliage.

The mature larvae measure about 10 mm. in length and are reddish

brown, striped longitudinally with narrow white lines. The head is a

darker brown colour.

Pupal Stage : In the spring, when the overwintering larvae become

mature, they commence to pupate. After the middle of May, pupae

enclosed in whitish, silken cocoons can be found in numbers within the

communal nests. The larvae continue to pupate over a period of several

weeks, due to the fact that they vary considerably in size and age. All

the overwintering larvae reared in cages kept in the insectary had

pupated by the end of June. The pupal period of this species is from

20 to 35 days under insectary conditions. The pupal case is dark brown

in colour, measuring about 7 mm. in length and 2 mm. in width at the

anterior end-

Adult: The moth is an attractive species measuring 15 mm. across

the expanded wings. The head is clothed with a dense covering of stiff

white hairs. The palpi are long and heavily covered with long stiff

hairs which are white above and brown below. Half way along the

upper edge of the palpi a curved spine projects upwards. This spine is

about half the length of the palpi. The thorax is covered with a patch
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of coarse white hairs, similar to those on the head, with a smaller tuft of

brown hairs at each side. The middle portion of the fore wings is

brown with coppery reflections and the costal and lower margins are

bordered with a conspicuous white stripe extending the full length of

the wing. The hind wings are greyish white, heavily fringed, especially

on the lower margin. The abdomen is light brown above with a few

tufts of long white scales. Below, the body is light brown. The under-

sides of the hind wings are silvery white.

Control: No control experiments were conducted this season. We
advised the owners of affected junipers to spray with lead arsenate at

any time from the end of June to the middle of July. This was carried

out but we have been unable yet to ascertain whether complete control

was obtained. E. I. McDaniel (Mich. Agr. Exp. Sta., Quart. Bui. XVI,
No. 4) recommends 3 lbs. of lead arsenate per 100 gals, of water, with

3 t 4 lbs. cheap flour as spreader.

Having regard to the life history of the insect, it is evident that

spraying should be carried out before the young caterpillars protect

themselves by forming a web. The ideal time for this would be just

after the first eggs have hatched, and considerable pressure requires to

be used to penetrate any webs which may have been formed. By apply-

ing the spray at an early date, the foliage will be coated with arsenate

which should give protection over the remainder of the hatching period.

If the spray is applied too late, great pressure is needed to penetrate the

webbed-in feeding areas. In the fall, any nests that have been formed

should be pruned out and destroyed.
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AN ORTHOPTEROUS PEST OF APPLE TREES

IN THE INTERIOR OF B. C.

By A. A. Dennys
Dominion Entomological Branch, Vernon, B.C.

For a number of years, while occupied in the general practice of

economic entomology as applied to orchard work, I had been com-

pletely mystified by a certain type of injury to young fruits. First of

all, some seven years ago, my attention was attracted by finding young
green peaches, at Creston in the Kootenay Lake area, which showed

what looked like distinct toothmarks of a mouse. The peaches were

only an inch in diameter 1 and, as I thought, quite unattractive to man,

beast, or insect. However, it was evident that something was religiously

sampling a considerable number of the young peaches, taking a few

bites out of each. In some cases the peaches affected were hanging upon

the outer branches of the trees and the injury to them was in such a

position that, if caused by a mouse, it would have required quite an

acrobatic feat. There were the toothmarks, however, as plain as could

be, and I searched during many fruitless hours for an insect capable of

inflicting such toothlike marks. In the end, I persuaded myself that

possibly bats must be the culprits—the only thing that would appear

to be capable of sitting upon the fruit in such pendulous postures while

inflicting the toothmarks.

During the past few years I again noticed the same familiar, rodent-

like toothmarks on young fruit in June, this time, however, on young

apples, both at Vernon and Salmon Arm. A few young prunes were

also noticed to be injured in the same manner. In the case of the prunes,

and also the peaches at Creston, the damage seemed more confined to a

few clearly printed and deep-cut toothmarks, very similar to those

made by mice in chewing things. The young apples, however, had, in

many cases, more than mere toothmarks, as the culprits had actually

eaten out small areas.

In June, 1934, while examining some sprayed apple trees early one

morning, I suddenly found out the cause of all the injuries. There,

sitting upon an apple, was a large grey cricket, right in the act of biting

into the fruit ! The mystery was solved at last. The culprit, identified by

E. R. Buckell as Cyphoderris monstrosa Uhler, is one of the large

crickets quite common in B.C., the males of which may be heard sing-

ing amongst the brush and upon trees in the summer evenings. By
habit the cricket is a nocturnal feeder, hiding by day deep down in

rubbish under boards and logs, or in cracks and cavities in the ground.

Most of the feeding, I believe, is done in the earlier and warmer part
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of the night. If one takes a flashlight and examines trees and shrubs

after dark where these crickets abound, they may be seen sitting on

the bark or twigs. They do not mind the light and are easily taken

by placing an open jar below them, into which they fall at once when
touched.

The accompanying photograph shows some of these crickets with

young apples upon which they have been feeding. The marks caused

by the sharp mandibles of these insects very much resemble the tooth-

marks made by mice when they take a few bites out of a fruit.

Damage from these insects is mostly confined to orchards having

sufficient cover around the trees in which the crickets can find suitable

shelter in the daytime. It is doubtful whether arsenical sprays would
prove of very practical value as the damage is seldom severe enough to

warrant the heavy application that would be necessary.
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THE INTRODUCTION AND PROPAGATION OF DIGONI-

CHAETA SETIPENNIS FALL., A PARASITE OF THE
EUROPEAN EARWIG.

By. C. W. Getzendaner
Truck Crop and Garden Insect Investigations, Bureau of Entomology and Plant
Quarantine, United States Department of Agriculture, Puyallup, Washington

Biological control is one of the newer tools of the economic entom-

ologist for use in combating insect pests. Several outstanding instances

of its successful application for the control of important economic insects

are well known. This paper deals with the control of the European
earwig (Forficula auricularia L.) by the use of the parasitic fly (Digoni-

chaeta setipennis Fall.)

The Earwig

The European earwig was accidentally introduced into Washington
and Oregon about 1909 and within a few years had gained a foothold

in Seattle, Washington and Portland, Oregon. Various types of poisoned

baits, traps, and other means of extermination have been devised and

hundreds of thousands of dollars spent in attempting to eradicate or

even control the earwig through compulsory and voluntary baiting and

other means. The Bureau of Entomology and Plant Quarantine of the

United States Department of Agriculture has developed a poisoned bait

that gives better results than any previously used and will effectively

reduce the earwig population in the! baited area for any given season.

But, even with the methods of control at hand, the earwig has con-

tinued to spread from the original areas infested and now it may be

found not only in the city but in the country and it is even infesting the

woods. It is now gaining a foothold in eastern Oregon, eastern Wash-
ington and in western Idaho, and has recently been reported in Denver,

Colorado.

The depredations of the earwig are far-reaching and affect small

home flower and vegetable gardens as well as the large commercial

plantings. Because of its nocturnal habits and ability to conceal itself

so well during the day, its existence is often unknown and something

else is blamed for the damage it does.

Earwigs not only destroy plants but destroy their usefulness. The

beauty and charm of a flower or the delicacy of a fresh vegetable often

have to vie with the repulsiveness of the earwigs they harbor. Cut

flowers and earwigs have come to be associated to such an extent that

the sale of flowers has fallen off. These losses are indirect and to check

such infestations by baiting would be difficult.
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All these factors make imperative some means of control that is not

dependent upon regular concerted human attention. Biological control

fulfills this need. Once an insect parasite is successfully established, it

takes its toll of the host unceasingly, without effort on the part of man,

and almost unnoticed.

Although parasites had previously been introduced into Oregon, it

was not until the fall of 1931 that parasites were received at the Federal

Laboratory at Puyallup, Washington. During the fall of 1931 about

121,000 earwigs were collected in Italy, England and France by agents

of the Division of Foreign Parasite Introduction having headquarters at

its laboratory in France, and shipped to Puyallup, Washington. From
this importation of earwigs, about 2,800 specimens of the more important

parasite, Digonichaeta setipennis, were obtained. These served as a

start for the propagation of the parasite at the laboratory. Losses at

first were heavy and parasitisation under artificial conditions slow, but

as the needs and habits of the fly became better understood and better

technique was worked out, production increased rapidly.

Method of Parasitization

Briefly, the method of parasitization now used is as follows : The
parasites overwinter as puparia, brown in color and much like a grain of

wheat in size and shape. Early in May the flies, mostly males at first,

start emerging from these puparia and are put into mating cages for a

few days. After mating, the females are transferred to oviposition cages

for two or three weeks while they develop their eggs, after which they

become quite active and anxious to find earwigs. They are then given

proper light and heat and eggs are obtained by inserting into the cage

with them a small cloth-covered wood block or cage containing a few

live earwigs. The flies detect the presence of their host by odor and at

once start ovipositing on the cloth above the earwigs. Each egg con-

tains a fully developed larva or maggot about one-sixty-fourth of an

inch in length inclosed in a thin skin or chorion which splits within a

few seconds after being laid and releases the larva- This maggot has no

eyes and locates its host by odor, alternately standing on its tail and

waving its head about in an effort to pick up the odor, then dropping

down and crawling for a short distance. When it detects the presence of

the earwig its actions become more rapid.

When the cloth block contains a number of eggs and larvae, it is

removed from the cage and earwigs whose activity has been reduced

by ether are then individually hand-parasitized by picking each earwig

up with a pair of forceps and holding it within reach of the active larva.

The larva immediately clings to the earwig and crawls very rapidly until

it comes to the soft membrane at the base of the legs or wings, about the
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neck, or even between the segments of the abdomen, where it starts

burrowing in at once. About 2,000 earwigs per person per day can be

parasitized in this manner. If a greater number of parasitized earwigs

is desired, at a sacrifice of the assurance that each earwig will have one

parasite, then the number of larvae on the block is estimated and about

the same number of anaesthetized earwigs spread over the larvae,

covered with a glass dish and shaken lightly to aid distribution. By this

method, twelve to fifteen thousand earwigs may be parasitized per day.

By the time the earwigs have recovered from the anaesthetic (ether)

the parasites have usually completed their entrance. They do not go

entirely in at this time, but stop with the hind end protruding slightly,

leaving their spiracles exposed to the air. In the early stages the

parasites feed only on the body fluid of their hosts, consequently the

earwigs eat and digest their food in a normal manner. When almost full

grown, the larvae detach themselves and float free inside the earwigs

while feeding for a short time on the internal organs, then emerge as

white maggots about one-fourth inch in length. They then burrow a

short distance into the soil to shorten and harden into puparia, thus

completing the life cycle. The earwigs live for only a few days after the

maggots come out, and eat no food. Parasitized female earwigs never

produce eggs.

Habits of the Fly

In the laboratory 15 percent of these first-generation puparia emerge

in July and August as second-generation flies and about 5 percent of the

puparia from these flies produce a third generation. Each fly lays from

300 to 500 eggs. The potential increase of the fly in a year is about 400

times as great as that of the earwig. That is, 10 female earwigs are cap-

able of producing 600 offspring in a year while 10 female flies can

produce about 242,000 in a year.

From what is known of the habits of the fly and of others in the

same family of parasitic flies it is very unlikely that it will ever become

troublesome in the house,, even when it becomes abundant in nature.

The adult fly feeds sparingly upon the nectar of certain flowers and is

not attracted to cooking or other domestic odors.

In nature the adult females, when ready to lay, seek the haunts of the

host and lay their eggs as close as possible to the hiding1 place of the

earwigs so that the little maggots can get to them or will find them as

they come out at night for food. The flies may be seen late in the after-

noon running about over the bark of a tree, sticking their heads into

every small crevice, or crawling into larger ones and dropping an egg

or two where ever they pick up the earwig scent. The larvae, after

hatching, can live for about 36 hours without the host.
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Liberations

In the spring of 1934, about one-third of the puparia which had been

reared the year before and overwintered at the laboratory were sent to

the State of California to be propagated there. From the remainder,

about 29,000 earwigs were hand parasitized from first generation flies

and about 53,000 from the second-generation during the summer. From
this stock, two experimental colonies of parasitized earwigs were liber-

ated in the fall and a colony of puparia in the winter. In 1935, about

80,000 earwigs were parasitized from first-generation flies and 15,000

from the second generation. Fourteen additional liberations were made,

all consisting of mated females that had been held at the laboratory

until ready to oviposit. The parasites have now been liberated at Bell-

ingham, Everett, Vashon Island, Puyallup, the laboratory, Roy, Castle

Rock, Kalama, Amboy, Cathlamet, Naselle, South Bend, Ffoquiam,

Yakima, Walla Walla, and Pullman, Washington and Moscow, ildaho.

These experimental colonies are for the purpose of determining the

ability of the parasite to become established, its rate of distribution, and

its effect upon the earwig.

Recoveries

In order to determine the presence of the parasite in the field, earwig

hiding blocks or traps are put out at each colony at the point of libera-

tion and at various points surrounding it. Each earwig trap has a

parasite trap attached to the lower end to catch larvae as they issue

from the earwigs and drop down to pupate. The presence of puparia

then, in a trap indicates that the parasites have spread to that place. If

percentage of parasitization is desired, the earwigs are collected from

the traps and kept at the laboratory until their parasites have issued.

At this writing (November, 1935) either collections of earwigs or

examinations of traps, or both, have been made at 9 colonies and para-

sites have been recovered from 6: Puyallup, the laboratory, Vashon
Island, Roy, Everett, and Yakima. Seven puparia were found at one

time in a trap on Vashon Island that had only 23 earwigs in it at the time

of examination and six in a trap at Puyallup with 45 earwigs in it. In

Puyallup the parasites were found to have spread at least two blocks

to the north, within a year after liberation.

Conclusion

When parasites are transported from their native home into a new
environment, reared and liberated in lesser numbers than occur in

nature, they have many adverse factors with which to contend and it is
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usually several years before they have become sufficiently abundant to

be found. Often they are not recovered for many years and frequently

they do not take hold at all. In view of this it is very gratifying that so

many recoveries have been made of this earwig parasite within a year

from the time of its liberation. Its successful establishment seems
certain.

Summary

The European earwig (Forficula auricularia L-) has become an im-

portant economic pest and because of its wide distribution and large list

of food plants, it is difficult to control by artificial means. Biological

control is the logical means to hold this pest in check. Digonichaeta

setipennis Fall., a parasite of the earwig in Europe, was imported in the

fall of 1931 and from this stock, rearing methods as described have been

worked out and large numbers propagated. Experimental liberations

have been made and the parasite has been recovered within a year after-

ward. The results are encouraging for this parasite.
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THE STATUS OF THE GLADIOLUS THRIPS IN
BRITISH COLUMBIA.

By R. Glendenning,
Dominion Entomological Branch, Agassiz, B.C.

As a result of the serious damage caused by the gladiolus thrips in

eastern Canada and other parts of North America, Regulation No. 10

(Domestic) was passed in March 1932, under the Destructive Insect and
Pest Act, prohibiting the importation of gladiolus corms into this

Province.

At that time no reports of the presence of this thrips had been

recorded for British Columbia, and inspections of commercial planta-

tions by officers of the Dominion Entomological Branch all over the

province failed to show its presence. Similar inspections in 1933, again

confined to commercial plantations, showed these to be free from thrips.

However, in the late summer of that year, material was brought to

Mr. H. F. Olds, at the Vancouver Plant Inspection Office, from private

gardens in Vancouver which, on submittal to Dr. J. B. Steinweiden,

were determined as Taeniothrips gladioli M. and S., now known to be

T- simplex Morr.

Scouting, performed as a result of this discovery, led to the location

of three infested gardens in Vancouver. The sources of the infestations

were investigated but without definite results. One party claimed that

he had had the corms for many years, while a second had purchased his

corms from two commercial growers on Lulu Island, near Vancouver.

An inspection, of these plantations by Mr. Olds and myself failed to

show the presence of any gladiolus thrips. The origin of the outbreak

in British Columbia has not been determined.

In 1934, a further outbreak was reported from South Westminster

where several dozen gladioli were found to be heavily infested and to

be completely spoiled by this pest. This outbreak was traced to a

nearby small grower, whose entire stock of several hundred gladioli

were entirely destroyed: by the thrips.

Later in 1934 another infested commercial plantation was located at

Sardis, some sixty miles from Vancouver. Complete destruction of

many hundreds of gladioli had again taken place, and it was determined

that some trouble had been noticed but not reported in 1933. The
source of the infestation was traced to corms received from a private

garden in Vancouver during the autumn of 1932. No thrips were found
in gardens in the surrounding districts, even when the corms had been
purchased from this grower.

In view of these infestations, and the undoubted fact that the thrips

occurred in many other small gardens in Vancouver and district that
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it was impossible to check up on, the order prohibiting the importation

of gladioli into the Province was rescinded in May 1934.

At the request of Mr. A. G. Dustan of the Entomological Branch at

Ottawa, and with the consent of the Dominion Entomologist, it was

decided to test the ability of this insect to overwinter out of doors in

the (often) mild winters of the Pacific slope.

In 1933, therefore, soil emergence cages were placed out in May in

two infested gardens in Vancouver. In the first garden, the grower had

pulled his gladioli in the autumn and burned them, so the cages were

set out over the infested soil of the beds. In the second case, the owner

had thrown the infested stalks and corms out onto waste land at the

back of his garden, thus providing ideal conditions for our experiments,

if not conforming to good garden practice. The cages in this case were

placed on the pile of gladiolus' refuse- The winter of 1932-33 was a mild

winter, a green winter in fact, almost without frost or snow. However,

weekly inspections by Mr. Olds and myself failed to obtain any gladiolus

thrips from the vials in the cages, and in neither case did any infesta-

tion appear on gladioli growing in those or adjacent gardens; so that

no overwintering out of doors appeared to have taken place.

In order to duplicate this work, and to make doubly sure, the ex-

periment was repeated in 1934 in the badly infested commercial planta-

tion at Sardis. In this case, the condition for overwintering were even

more favourable than those of the previous year in Vancouver. Deep
snow covered the ground during the short cold spell experienced, and

the earth was at no time frozen during the entire winter. In addition

to this, the owner, through illness, did not even dig his infested corms,

and the entire lot passed the winter in the soil, in a weedy garden, and
appeared as volunteers in the spring of 1934.

Cages were placed out in May, but frequent inspections of both
cages and volunteer gladioli failed to show any gladiolus thrips. A
second plantation, located about 300 yards distant, remained uninfested

both in 1933 and 1934.

It would appear, therefore, that this pest definitely cannot over-

winter out of doors in British Columbia, even under the most favourable

weather conditions, and this is borne out by the fact recorded by Her-
rick and Shaw that, although they may overwinter on volunteer glad-

ioli in California, they are killed by a temperature of 37 degrees

Fahrenheit.

During the course of this inspection work, many species of thrips

were found on gladioli. These were determined by Dr. Steinweiden as

Taeniothrips vulgatissimus (Hal.), T. atratus (Hal.), Thrips madroni
Moult., Frankliniella californica Moult., and Aeolothrips fasciatus

(Linn). They all appeared to be pollen feeders and harmless, except

T. atratus. This species was found on several occasions abrading the

epidermis of the petals of lilac-coloured varieties, and to1 some extent

damaging their beauty-
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STUDIES ON THE RATE OF TICK FEEDING IN RELATION

TO DISEASE

By J. D. Gregson
Kamloops, B.C.

A Study of Host Tissues in Relation to Varying Feeding Rates

of Individual Ticks

General Discussion of Tick Paralysis

The ensuing studies have been made in an attempt to throw more
light on the problem of tick paralysis. This disease is produced by a

variety of ticks and its occurrence appears to be world-wide. Its mys-
terious nature, its seriousness, and the elusiveness of a causative factor

has enticed numerous workers to spend more than a passing thought

in connection with its etiology, but, although several conflicting theories

have been advanced, no definite conclusions can yet be drawn that

satisfactorily explain its cause.

A summary of the available data of tick paralysis is given here to

acquaint the reader with the disease and to provide a basis for the

experiments that are to follow.

The disease is prevalent in Southern Alberta and British Columbia,

and throughout the Northwestern Rocky Mountain States of America.

In these localities it is caused by the spotted fever tick, D. andersoni.

In British Columbia, tick paralysis has attracted considerable attention,

particularly among the large cattle ranches. Eight human deaths have

to date resulted from the disease in this province, and every year there

are minor cases among children. Sheep, dogs, and cattle are particularly

susceptible to the tick, recent paralysis outbreaks in individual cattle

ranches having involved, on two occasions, a hundred, and two hundred

animals with a respective mortality of sixty, and thirteen percent.

Tick paralysis is prevalent in Australia and South Africa, proving a

“veritable menace” to sheep farmers in many parts. The causative ticks

in these countries are species of Ixodes.

Etiology : Tick paralysis may be produced in an animal by a single

tick. The symptoms appear only when the tick has been engorging for

about seven days and is nearing repletion. The onset is sudden and is

characterized by a wobbly gait, and acute ascending motor paralysis.

Pulse and breathing are rapid, there is slight glandular disturbance, and

pain is absent. Death usually occurs in twenty-four to sixty hours from

paralysis of the thoracic organs. If the causative tick is removed during

paralysis there is rapid and complete recovery of the patient, normality
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usually being attained in four to twenty-four hours, depending upon the

seriousness of the disease. Exceptions to these observations are in-

stanced in the case of a B.C. man, when recovery lasted over the period

of three months, and in South African sheep which remain in a weak-

ened condition for many weeks. There is considerable controversy as

to whether an animal can be immunized against the disease. The writer

has noted many instances where it has been impossible to induce paraly-

sis even in young lambs with as many as a dozen rapidly feeding ticks.

The facts of rapid recovery negative necropsy findings, and nega-

tive inoculation tests point to the theory that a tick-secreted toxin is

responsible for the paralytic symptoms. This is strengthened by ex-,

periments that have been performed in Australia in which it was found

that an injection of crushed salivary glands from two and a half ticks

proved to be the minimum lethal dose for the mouse. Opposing this
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theory are the facts that the latter experiment has not been duplicated

in B.C. by glands from as many as seven ticks, dissected in vivo or

while frozen, and injected intravenously, subcutaneously, and intra-

spinally into mice, dogs, and sheep
;
that many ticks may feed upon an

animal with no ill effect on the part of the host—or one tick may cause

paralysis
;
and that a bacterial disease, similar in symptoms to paralysis,

is produced in the moose by a closely allied tick.

Such is the present state of data on tick paralysis. It must be borne

in mind, however, that owing to the wide distribution of this disease it is

quite possible that the variations appearing in different countries, and

even in the same provinces or states, are due to more than one type of

disease. If this is true, then much of the confusing and conflicting data

may be accounted for.

Variations in the Rate of Feeding of Adult Ticks and

Relation of Such to Paralysis

Tick paralysis is generally thought to be due to a rapid injection of a

salivary toxin by the tick into its host. This condition would logically

accompany any rapid feeding on the part of the tick. Paralysis in B.C.

is produced only by fast-feeding ticks that drop at the end of seven to

eight days.

Attacking the problem from this end, the writer has endeavoured to

discover the conditions that are conducive to rapid feeding of the tick.

It must first be noted that variations in the rate of tick feeding may
be divided into two groups; an individual variation, present among
certain ticks, and a general seasonal variation in which all ticks are

affected. In the first case, a series of ticks of common origin, feeding

under apparently identical conditions, will often show a variation in

feeding period from seven to eighteen days.

In the second, it is noted that all ticks will feed readily in the spring

months over an average period of about nine days, but towards the fall

and during the winter months, although apparently willing to engorge,

they exhibit a striking inability to do so.

It remains to be seen if there is any relationship between these two

types of feeding phenomena. In the folowing experiment the writer

will confine his studies to the first problem.

A Study of Host Tissues in Relation to Varying Feeding Rates

of Individual Ticks

On June 11, 1935, a four-month old lamb was infested with twenty-

eight pairs of adult D. andersoni ticks. These ticks were placed in

groups of eight over the following areas of grease-free and closely-

clipped wool and were covered by gauze infesting cages.
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A. Directly behind the base of left ear.

B. Over left shoulder.

C. To right of spine in lumbar region.

D. To left of spine in pelvic region.

E. On right flank.

F. On right side of belly.

G. On scrotum.

By June 17th, the following engorging female ticks were in the in-

dicated stages of repletion. (Ticks that had failed to attach during the

first day were dessicated by the sun.)

A. 1 tick Yz replete.

B. 3 ticks Yz replete, 1, replete.

C. 3 ticks Y* replete, 1 dropped replete.

D. 3 ticks J4 replete.

E. 3 ticks J4 replete.

F. 3 ticks J4 replete, 1, replete.

G. 3 ticks J4 replete, 1 dropped replete.

These ticks were all of the same stock—a series of adults that were

collected two months previously by dragging in a single area near

Kamloops. They all commenced feeding on the same host at the same

date, and were consequently under the same weather conditions. Each

infested piece of skin was approximately 1 square inch in area, thus

allowing the ticks of each group as little variation in skin structure as

possible. Yet in spite of these conditions, similar for each tick, there

appeared a great difference in their feeding rates, as shown above.

Immediately after repletion of two of the ticks (group C & G), the

host was chloroformed. Pieces of skin Ya inch deep and inch square

were incised around each tick, and, with the latter still attached, were

placed in Bouin’s fixative. To effect a rapid penetration of the fluid the

dorsal integument of each tick was removed. The entire operation was
completed as rapidly as possible, after which the animal was killed.

Except for the two replete ticks that had previously detached them-

selves, not one of the parasites released its hold during the whole of the

somewhat drastic procedure. All specimens were left in Bouin’s for

eighteen hours; removed to fifty percent alcohol for one hour; to sixty-

five percent for six hours, and stored indefinitely in seventy-five percent.

A series of sections were made from the above-mentioned tissues.

Where possible, these sections were taken through the site of attach-

ment of the tick. Efforts to preserve the mouth-parts within the tissues

were unsuccessful, due to their chitinous nature, but the depth of penetra-

tion could clearly be seen on certain slides, and was marked by a sur-

rounding scab of dried blood. Very little mechanical disturbance

appeared to result from the tick’s feeding, the mouth-parts rarely pene-

trating beyond the epidermal layer.
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Host tissue below fast-feeding ticks

:

Sections dealt with here were made from the skin below two ticks

that were replete at the end of seven days (groups C & G) and from

tissues below a two-thirds replete tick (group E). All three series,

being pathologically similar, will be described collectively.

The site of attachment of the parasite is surrounded by an area of

dried haemolysed blood. Beneath this scab, in two of the three series,

a small pocket of pus was present, representing probably a secondary

infection. The, whole of the dermis presented a picture of acute in-

flammation. The blood vessels and capillaries were tremendously dilated,

and in two tissues had ruptured to form haemorrhagic areas of

haemolysed blood. An edema was present throughout the tissue, filling

lymph spaces with a thick transudate. Surrounding every blood vessel,

and extending into the corium towards the tick, there appeared a vast

collection of leucocytes. These foci consisted mainly of polymorphonu-

clears and fibroblasts, but contained a large percentage of eosinophiles,

lymphocytes, and histocytes. In no instance could red blood cells be

discovered, other than within certain of the unruptured capillaries. It
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is believed by the writer that this whole area must be saturated with
haemolysed blood, but no positive test for haemoglobin (Benzidene
reaction) could be obtained outside of the haemorrhage to substantiate

this probability.

Host tissue below slow-feeding ticks

:

These three sections were taken from areas within half an inch from
the above-mentioned ones. In each case the tick had only reached a

semi-replete stage at the time the tissue was fixed. Histological exam-
inations of sections through these areas showed that little change had
taken place as a result of the tick. Edema and inflammatory processes

were practically absent, and the capillaries were only very slightly

dilated.

Discussion

:

It has already been shown that an irregular rate of feeding may
occur among a common stock of ticks while feeding under identical

external conditions and on the same host. This variation was first

thought to be due to the fact that certain of the ticks had tapped a blood

vessel, and so gained an extra supply of nutritive fluid. This theory

fitted very well with the fact that rapidly feeding ticks usually cause

paralysis—any toxic secretion would be readily disseminated by such

a position.

Studies from the previous experiment contribute the following data

:

Rapidly feeding ticks produce an acute inflammation in the underlying

dermal tissues. Intense leucocytosis occurs around the blood vessels.

The capillaries are very dilated, and a haemorrhagic area of haemolysed

blood is usually present. Slow feeding ticks produce little or no change

within the tissue. Capillary counts in both cases were similar.

These facts lend to an assumption that the inability of certain ticks

to engorge rapidly during their feeding sason is not through an insuffi-

ciency of tissue blood. It seems, rafher, that the slow feeding ticks lack

the power to produce sufficient disturbances within the tissue to cause

a liberation of blood from the vessels. Since the mechanical disturbance

is very slight, and since the tick does not penetrate deeply enough to

obtain blood from the capillary bed, it is entirely dependent upon the

production of an edema and haemorrhage for its access to the blood fluid.

It possibly produces these injuries by the elaboration of a powerful toxin,

the evidence of which is suggested by the pathology of the tissues below

the fast-feeding ticks.

The writer wishes to thank the Committee of Graduate Studies of

the University of Alberta for their permission to present this paper, it
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being a portion of a thesis which will shortly be submitted for the degree

of M.Sc.

He is indebted to the Dominion Entomological Laboratory, Kam-
loops, for the use of material upon which the experiments are based.

NOTE: Recently, objects appearing to be symbiotic yeasts have been

observed within the digestive epithelium of engorging ticks.

It is probable that they play an important part in the assimil-

ation of blood by the tick, and if so, may explain some of the

irregularities that have been noted in the above-mentioned

feeding rates.
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THE CRUMENA OF THE COCCIDAE AND THE ADELGES

By A. D. Heriot
Entomological Laboratory, Vernon, B.C.

The crumena is a tubular pocket or pouch, which acts as a recep-

tacle for the long stylets which occur in several families of the

Homoptera. In the majority of sucking insects the labium is as long

as the stylets reposing in it, but the Coccidae, Adelges, Aleyrodidae,

and the Psyllidae, all have stylets considerably longer than the labium,

and until such time as the stylets are inserted into the host plant, their

excess length has to be accommodated elsewhere.

The Psyllidae manage to do this by projecting the stylets forward

from the base of the labium in a loop outside the body. In the other

families the long stylets are doubled back into the tube-like crumena,

which often extends to the posterior end of the abdomen, or in cases

where the stylets are several times the length of the body, the crumena

may be required to resolve itself into several loops.

This peculiar pocket was mentioned and named by Mark in 1876,

but it is difficult to find anything in recent literature that gives a clue

to its origin. It was described in 1928 by the Japanese author Kitao in

“Notes on the Anatomy of Warajicoccus,” as a tubular passage having

three walls or layers
;
an inner, weakly chitinized layer, a thinner

middle hypodermal layer, and an outer layer consisting of an incon-

spicuous basal membrane. The only section of the scale crumena ob-

tained in the laboratory at Vernon agrees with the above description.

Unless, however, this organ is sectioned directly through the centre,

the inner walls will be cut at more of a tangent than the outer wall,

thus giving an impression of varying thickness. When the crumena is

seen in dissection it appears to be composed of thin membranes of equal

thickness.

In the present paper it is suggested that the crumena consists, of the

basal membranes or linings of the epithelial invaginations, which build

up the stylets
;
that these membranes are brought down with the stylets

to form a receptacle in the body for them. A difference between the

crumena of the scale and that of the Adelges and mealy bugs seems to

be correlated to a difference in the manner of bestowing the stylets in

the crumena.

The main difference between the scale crumena and that of the

Adelges and mealy bugs, is due to the fact that the latter insects cast

away the inner tube or layer.

A brief description of the eclosion from the egg of Adelges abietis

Kalt. shows how this is accomplished.



Proceedings, 1936 23

The eggs of this Chermes are deposited on the needles of Norway
spruce, each egg being anchored by a pedicel. When the egg is in an

advanced stage of incubation, the nymph within is observable with its

long stylets rolled up on either side of the supporting frame of the

mouth parts. As the nymph breaks out of the egg envelope and ex-

tricates itself, the stylets are then seen protruding from the labium,

their tips being attached to the membrane of the egg envelope.

The stylets of the nymph are more than five times the length of its

body. Hence it takes about half an hour for the long stylets to be

entirely unrolled in the head and extruded through the labium. Until

the stylets are fully extended and their proximal retorts clamped into the

framework of the mouthparts no muscular action at their base seems

possible, and the stylets are probably propelled forward by movements
which must be attributed to the joint action of the labium and labrum.

The nymph, after straightening out its stylets, is some distance

from the empty egg, but is still connected with this by the stylets. After

a short pause of ten minutes duration the nymph walks away, leaving

a membraneous tube attached to the empty egg.

During this pause the insect has retracted the stylets by means of

the muscles at their base. Under the microscope first one mandible is

seen to be retracted a short distance, then the other, the compound
maxillae following suit. But whereas the mandibles are free, the maxillae

are enclosed in a thin membrane which is broken off as the tips of the

stylets disappear into the labium. This membrane is continuous with

the egg membrane and cannot conceivably be anything else than the

basal membrane of the maxillary invaginations. If these accompany the

maxillary stylets it would be expected that the basal membranes of the

mandibles should also accompany them. Dissection of the mealy bug
during the moult, at a time when the stylets are fully extruded, indicates

that the mandibular membranes are brought away from their invagin-

ation but do not pass out of the body. They appear to be crumpled up

at the base of the labium ready to receive the stylets when they are re-

tracted, thus forming the crumena.

The scale insect on the other hand does not extrude and retract the

stylets through the labium. The stylets pass directly from their rolled

position in the head into the labium and are then doubled back into the

crumena, the maxillary membranes forming the inner tube of the scale

crumena, while the mandibular membranes form the outer tube.

There is thus strong evidence that the crumena is derived from the

same epithelial cells that build up the stylets. Increase in length of the

stylets at each instar is therefore accompanied by a similar increase in

the length of the material which forms the crumena. That this delicate

organ is so seldom seen in section may be due to its degeneration and

disappearance after it is emptied of the stylets.
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It will probably be found that the new stylets of fresh instars of

sucking insects are all enclosed in their respective membranes when
leaving the maxillary and mandibular invaginations. There is some

evidence that this is the case with the Aphididae. For instance, it is not

uncommon in aphis-punctured tissue to find short projections which

have hitherto been supposed to belong to the stylet sheath that the

plant deposits around the stylet. It is more likely that these projections

are the basal membranes which are sloughed off during penetration.

Micro-photographs by other authors are indicative of this.

The basal membranes can only be used as a crumena in those insects

in which the mouth parts are entognathous- In most of the species of

the Homoptera the stylets issue out between the labium and labrum

before entering the latter. In the Coccidae and Adelges the labrum and

labium are so intimately in conjunction, as in the Thysanoptera, that

they entirely enclose the stylets until these pass out at the tip of the

labium.
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A PRELIMINARY LIST OF PROTOZOA IN

BRITISH COLUMBIA TERMITES

By J. K. Jacob
Vancouver, B.C.

The presence of protozoa in the lower termites has long been known
and was first recorded by Lespes in 1856. Since then, many genera and

species have been discovered. The opinion formerly held by some en-

tomologists was that there was some correlation existing between the

presence of protozoa and the condition of the sexual organs. Recent

researches would indicate that the majority of protozoa are symbiotic

and that their presence has nothing to do with the sexual organs.

To get a clear understanding of the relationships of protozoa and

termites, it is necessary to present a brief description of the digestive

tract of those which contain these symbionts.

Embryonically, the gut is divisible into three well-defined regions

;

the fore-intestine or stomodeum, the mid-intestine, and the hind-intes-

tine or proctodeum. The stomodeum and the proctodeum are formed

embryonically as invaginations of the anterior and posterior body wall

respectively. The lining, therefore, of the fore- and hind-intestine is of

the same material as that of the exoskeleton, that is, chitin. The mid-

intestine arises independently of the body wall and thus lacks this

chitinous lining.

The thin-walled pharynx merges into the oesophagus and a large

crop, followed by the gizzard. Posterior to the gizzard the foregut

protrudes into the cavity of the mid-intestine, forming a large oeso-

phageal valve. At the anterior end of the mid-intestine, which is tubular

and of uniform size throughout, are four short enteric caeca. At the

junction of the mid- and hind-intestines are a number of Malphigian

tubules. Posterior to these tubules, and in the enlarged portion of the

hind-intestine, are present large numbers of protozoa. The larger mem-
bers of this protozoan population appear to live in a symbiotic relation-

ship with their host. In return for food, protection and a suitable

medium in which to live, they render the termite a service in the diges-

tion of cellulose which the termite is unable to perform alone.

According to Beall’s (2) and my own collection the following are

the three species of termites in British Columbia :— Zootermopsis

angusticollis (Hagen), Z. nevadensis (Hagen) and Reticulitermes

hesperus (Banks). In the first two of these species the digestive tract

is as described above. The protozoa occurring in these are as follows,

those I have found being indicated by an asterisk

:

Z. angusticollis, the common damp-wood termite.
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* Trichonympha collaris (Kirby).

* T. campanula (Kofoid and Swezy).
* T. sphaerica (Kofoid and Swezy).
* Streblomastix strix (Kofoid and Swezy).
* Trichomonas termopsidis (Cleveland).
* Tricercomitus termopsidis (Kirby).

* Hexamastix termopsidis (Kirby).
* Hirmocystis termitis (Leidy).

Z. nevadensis, the small damp-wood termite, is believed to have the

same species of protozoa as Z. angusticollis but as yet I have not ex-

amined any of this species.

R. hesperus (Banks), the western subterranean termite.

* Trichonympha agilis (Leidy).

Microjoenia ratcliffei (Brown).
* Torquenympha octoplus (Brown).
* Spironympha porteri (Koidzumi).

S. ovalis.

* Spirotrichonympha flagellata (Grassi and Foa).
* Holomastigotes elongatum (Grassi),

Dinenympha fimbriata (Kirby)-

Dinenympha sp.

* Pyrsonympha major (Powell).

P. minor.

P. granulata.
* Hirmocystis termitis (Leidy).

Protozoa are not present in newly-hatched termites. They are fed

for some time on material (stomodeal food) regurgitated by the parents

but after a moult or two, proctodeal food is added and finally con-

stitutes almost the entire food supply procured from another individual.

As there are no protozoa in the fore-intestine of the parents, first instar

termites receive no protozoa in stomodeal food. There are protozoa in

all the older instars. Nymphs, soldiers and adults contain the same

species of protozoa, but they differ in total population and possibly

relative proportion in the different forms of termites. Adults contain

fewer protozoa than do nymphs of the seventh instar. The total num-

ber of protozoa found in immature termites varies with the time since

the last moult and the nearness to the next moult.

A month before the moult, the intestine appears normal in every

way and possesses its usual content of food material and protozoa.

From three to four weeks before the moult, the termite enters a period

of self-starvation, so that the food content of the intestine disappears

but the protozoa remain. However, with their food supply cut off, the

wood-eating protozoa gradually starve and disappear. Of these, the

three species of Trichonympha go first followed by Trichomonas, so that
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all four are completely absent before the moult occurs. Of the other

three species of protozoa present, Streblomastix may, or may not remain
through the period of the moult and Tricercomitus and Hexamastix
always persist in the intestine.

As was said before, the fore-intestine and hind-intestine walls are

lined with chitin which is continuous, through the mouth and anus, with

the exoskeleton of the insect; with the shedding of the exoskeleton, these

chitinous linings are also shed. Having thus renovated its digestive

tract, the termite must reacquire a protozoan fauna. The above three

smaller, non-symbiotic species of protozoa may remain in the gut

through the moult
;
the larger species must be reacquired from other

termites. The exact method of refaunation is not definitely known.
That refaunation does not take place by anal contact with protozoa or

faeces is shown by the careful studies of Andrew (1). Refaunation does

take place readily by feeding on material containing protozoa. The
methods by which the protozoa can be normally obtained for this feed-

ing were not definitely determined in Andrew’s experiments. Faeces

do not contain protozoa in motile condition or in cysts, though there is

some indication that cystoid forms of Trichomonas termopsidis and

Trichonympha campanula exist in the intestine under certain unfavorable

conditions. Feeding termites on faeces does not refaunate them. Can-

nibalism leads to a transfer of protozoa but it is not the only agency

that achieves this result. Protozoa have been found in some instances on

the unextruded pellet and in the first drop of intestinal fluid, hence the

transfer of protozoa during proctodeal feeding may be one of the normal

methods of refaunation. Andrew states that in mixed groups of faunates

and defaunates where cannibalism was prevented and no stomodeal feed-

ing or dropping of liquids was observed, proctodeal feeding on the part

of both faunates and defaunates continued as usual, but refaunation was
not accomplished, indicating that this may not be the most effective

method of refaunation. In a few cases, liquid droppings were found to

contain living flagellates, so that feeding on these and on fresh nest

structures in which intestinal fluid is used as a cement may probably

account in part for normal refaunations. By using recently moulted

individuals it was determined that in the normal colony, refaunation has

usually taken place by the third or fourth day.

Careful studies of the number of protozoa in a large normal nymph
have shown approximately 25,000 Trichonymphs and about 500,000

Trichomonas (1).

Gregarines are also present in Z. angusticollis at least, and probably

in R. hesperus. These are purely parasitic and are located in the anterior

part of the mid-intestine. Their population varies in a single individual

from one or two to several hundred (8). In the development, the im-

mature gregarines are first attached to the intestinal wall in the crevices
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between two groups of cells. Later the epimerite of the young gregarine

is lost and then the protozoa becomes free. These parasites have' no
apparent effect upon the cells of the intestine, nor is the termite visibly

affected by the presence of large numbers of gregarines. Hirmocystis
termitis is the common species I have found in Z. angusticollis. Kofo-
idina ovata (Henry), a second gregarine, is recorded in Z. angusticollis

from the State of Washington. As yet, this species has not been found
in any of the British Columbia specimens.

Spirochaetes and bacteria are fairly common in the intestine. Some
spirochaetes and bacteria are normally found adherent to the surface of

the flagellates.

Some of the flagellates have internal parasites of their own, generally

bacteria.

From this work, it can be seen that the protozoa in British Columbia
termites are similar to those existing in similar termites of California.
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WINTER INSECTS IN BRITISH COLUMBIA.

Diptera: Cramptonomyia spenceri Alexander.

By. J. K. Jacob
Vancouver, B.C.

In my general insect collecting of the last few years I have paid

particular attention to those insects occurring at the coast in winter,

the season during which all Arthropods are supposed to be in hiber-

nation. I find that the mildness of the coastal weather, at least in the

vicinity of Vancouver, permits insects of several orders to be active,

especially Diptera but also a few beetles, leaf-hoppers, psyllids and
on one occasion two Hemerobiids.

This note, however, is concerned with the rare fly Cramptonomyia
spenceri Alex., described in the bulletin of the Brooklyn Entomological

Society, February, 1931, from specimens taken at Vancouver in 1930

and forwarded to Dr- C. P. Alexander by Prof. Spencer. This fly has

proved of great interest to Dipterologists and it seems timely to add

the known records of its capture. Since the first specimens were caught,

additional ones were sent in a collection of Tipulids to Alexander,

including some captured by K. Graham in Langley Prairie. All of

these were females caught in March. My records of capture are from

the University campus, February 1934, generally before noon when frost

was on the ground. These captures were made along paths of the

University forest. The flies were probably disturbed by my approach

and were collected on the wing, the flight strongly resembling Tipulids,

for which I at first took them. My specimens were all males. Apparently,

then, the males emerge about a month before the females.

The latest information on the systematic position of this fly, as

supplied me mostly by Dr. C. P. Alexander of the Massachusetts State

College, is that they belong to the family Bibionidae. He explains that

the genus Cramptonomyia diverges markedly from Bibio and Dilophus

but there are several other aberrant genera that are invariably assigned

to this family that makes it difficult to place Cramptonomyia in any

group other than the Bibionidae. Such genera are Plecia, Hesperinus,

and Pachyneura. Pachyneura he regards as the closest known ally

of Cramptonomyia. This genus is found only in the northern Palae-

arctic region and is apparently not common in collections. Dr. F. W.
Edwards of the British Museum is inclined to make an entirely separate

family for Pachyneura but in the same group would also place the

eastern Axymyia which is thought by Alexander as being a true

Anisopodid. Dr. Crampton, who has made a very detailed study of these
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genera, is inclined to believe that Cramptonomyia will at some time be

made a family all of its own.

According to Alexander, a thorough study of both larval and pupal

stages should go far in settling whether this is a true Bibionid or 1 an

isolated group. Up to the present, none of these stages has been found.

The type specimen is in the Canadian National Collection, Ottawa. A
single male has been forwarded to Dr. Edwards.

I wish to express my thanks to Dr. C. P. Alexander for explaining the

systematic position to me and for his suggestions on the further study of

this fly.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE

List 4

Qy/ l

By J. R. J. Llewellyn-Jones
Cobble Hill, B.C.

In presenting this fourth list of food plants of lepidopterous larvae

I should like again to express my thanks to those who have co-operated

with me, either by forwarding, through the Secretary] of our Society,

records for inclusion in this list, or by giving valued advice as to the

arrangement of the details herein set forth.

The initials of the person vouching for the information recorded are

placed in brackets after the record.

The following is a list of abbreviations, marks, etc., used in this list.

H.B.L. H. B. Leech, Dominion Entomological Branch, Vernon.

W.G.M. W. G. Mathers, Dominion Entomological Branch, Van-

couver.

G.R.H. G. R. Hopping, Dominion Entomological Branch, Vernon.

W.W.B. W. W. Baker, U.S. Bureau of Entomology, Puyallup,

Wash.

J.R.J. J. R. J. Llewellyn-Jones.

An asterisk (*) denotes that the species has been mentioned before

in the lists and that the information is either additional, or an amplifi-

cation of what has been previously reported.

Anytus evelina hanhami Sm. Alder (Alnus rubra Bong.), willow,

(Salix hookeriana Barr.), maple (Acer macrophyllum Pursh.), red-

flowered currant (Ribes sanguineum Pursh.), wild cherry, (Prunus

emarginata (Dougl.), bird cherry (Nuttallia cerasiformis T. & G.).

(J.R.J.).

Apatela funeralis G. & R. Black hawthorn (Crataegus brevispina

Dough) (J.R.J.)

*Arctia caja americana Harr. Bracken (Pteris aquilina L. var.)

(W.G.M.)

*Autographa californica Speyer. Doronicum (in garden). (J.R.J.)

Cacoecia cerasivorana Fitch. Wild cherry (Prunus emarginata Dough)

is, according to Dr. McDunnough, the usual food. Record from
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Fernie on sp. of willow (Salix) rather unusual according to the

same authority (H.B.L.)

Cacoecia rosaceana Harr. Alder (Alnus rubra Bong.) (W.G.M.)

Choreutis balsamorrhizella Busck. Skeletonizes the leaves of balsam

root (Balsamorrhiza sagittata Nutt.) (H.B.L.)

Coniodes plumigeraria Hist. Garry Oak (Quercus garryana Dough)

(J-RJ-)

Coptodisca arbutiella Busck. Arbutus (Arbutus menziesii Pursh.)

(W.G.M.)

*Diacrisia pteridis rubra Neum. Juneberry (Amelanchier florida Lindl.),

plantains (Plantago major L. and P. lanceolata L.). (J.R.J.)

Enargia decolor Wlk. Aspen (Populus tremuloides Michx.). (H.B.L.)

Eupitheicia vancouverata Tayl. Arbutus (Arbutus menziesii Pursh.)

(J-R.J.)

*Graptolitha georgii Grt. Apple (garden varieties). (J.R.J.)

Gracilaria ainivorella sanguinella Beut. Alder (Alnus rubra Bong.)

(W.G.M.)

Griselda radicana Wlshm. Douglas fir. (Pseudotsuga taxifolia (Raf.)

Sudw.). (W.G.M.)

*Halisidota masulata angulifera Wlk. Alder (Alnus rubra Bong.)

(J.R.J.)

*Hyphantria textor Harr. Black hawthorn (Crataegus brevispina

Dougl.). (J.R.J.)

Litholomia napaea umbrifasciata Blackm. Willow (Salix hookeriana

Barr.) Juneberry (Amelanchier florida Lindl.). (J.R.J.)

Lotisma trigonana Wlshm. Berries of salal (Gaultheria shallon Pursh.)

(H.B.L.) Evergreen huckleberry (Vaccinium ovatum Pursh.).

(W.W.B.)

Luceria tranquilla Grt. Rolls leaves of blue-fruited elder (Sambucus

glauca Nutt.) Later the leaves are skeletonized. (G.R.H.)

*Lycophotia margaritosa Haw. Spear thistle (Cirsium lanceolatum (L.)

Scop.) (J.R.J.)

Oidaematophorus occidentalis Wlshm. Balsam root (Balsamorrhiza

sagittata Nutt.) (H.B.L.)
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Orthosia pacifica Haw. Garry Oak (Quercus garryana Dougl.), willow

(Salix scouleriana (Hook.) Barr.), (J.R.J.)

Paraptera danbyi Hist. Garry Oak (Quercus garryana Dougl.) (J.R.J.)

Pseudohazis eglanterina Bdv. Ocean spray (Spirea discolor Pursh.)

(J.R.J.)

*Schizura unicornis A. & S. Roses (garden varieties), Japanese cherry

(flowering) (Prunus cerasus)... (J.R.J.)

Xanthorhoe defensaria Gn. Willow (Salix hookeriana Barr.) Alder

(Alnus rubra Bong.) red-flowered currant (Ribes sanguineum

Pursh.), maple (Acer macrophyllum Pursh.) (J.R.J.)

Xylena nupera Lint. Wild cherry (Prunus emarginata Dougl.) June-

berry (Amelanchier florida Lindl.) willows (Salix hookeriana Barr.,

Salix scouleriana (Hook) Barr.), Alder, (Alnus rubfa Bong.), red-

flowered currant (Ribes sanguineum Pursh.), Ocean spray (Spirea

discolor Pursh.), Maple (Acer macrophyllum Pursh.), Roses (Rosa

gymnocarpa Nutt., and Rosa nutkana Presl.)

N.B. The larvae of this species have a strong tendency to can-

nibalism. (J.R.J.)

Xylomyges crucialis Harv. Garry Oak (Quercus garryana Dougl.)

(J-R-J-)

CORRECTION

In a short article published in the Proceedings of the Entomological

Society of British Columbia, No. 28 (1931) p. 19-20, the parasitic fungus

concerned was reported as a species of Stigmatomyces. More recently,

material has been submitted to Dr. David H. Linder, of the Herbarium

of Cryptogamic Botany, Harvard University. Dr. Linder identified

the species as Sterigmatomyces entomophila (Pk.) Thaxter.

Hugh B. Leech.
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A REVIEW OF TICK PARALYSIS IN CATTLE IN

BRITISH COLUMBIA

With Notes on Several New Cases

By T. K. Moilliet
Dominion Entomological Laboratory, Kamloops, B.C.

History

Until 1930, tick paralysis was not considered of great importance to

cattle raising in British Columbia. Several isolated cases had occurred

from time to time, but no outbreak involving much loss had occurred.

From the records of Hadwen < 3)
,
Bruce (1) and Hearle (4) it appears

that this disease, caused by the bite of the wood tick, Dermacentor

andersoni Stiles, has occurred sporadically nearly all over the dry belt

of British Columbia and north-western United States (5)
. The first

case in which cattle died was reported to Dr. Bruce (2,) in 1922 by T. A.

Moilliet of Vavenby. In this case two head of young cattle died April 16,

1922. They had been imported the previous fall from Alberta.

In the North Thompson valley, ticks have been occasionally para-

lysing people, dogs and sheep for over twenty years, and during* the

late 1920’s there were a few more cases among cattle at Vavenby, B.C.

In the worst recent case the cattle were imported from Alberta.

In the Nicola valley, cattle have been raised on a large scale since

1870, and by 1888 there was already much overgrazing. The large

cattle owners had practically no trouble with ticks, although humans,

dogs and a few sheep had occasionally died from tick paralysis in the

district.

In April 1930, a “plague of ticks” occurred at Nicola, in yearling

steers, in a herd of 900 head owned by the Douglas Lake Cattle Co.

This was reported by Hearle (4) in the proceedings of the B. C. En-

tomological Society for 1933, and will be used here for comparison.

This was the first severe outbreak among cattle recorded in the province.

Over 11% of the herd was affected, with a mortality of 7%.

New Cases

In 1934, when one of the riders for Guichon Bros, at Quilchena, in

the Nicola valley, was interviewed, he mentioned that several cases of

tick paralysis had occurred that April in yearling heifers in a field (lot

207 and beyond) which runs from two to four miles from Quilchena up

the south-west side of the creek. He had saved these animals by picking
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off the ticks. Outside of this, there had been no trouble during all the

years the field had been grazed.

On March 8, 9, and 11, 1935, 638 yearling steers were dehorned and,

after staying in feed lots until April 2, were turned out on the field

referred to in the above paragraph. The cattle were looked over on
April 12 and appeared to be doing well. On April 17, however, a rider

found 100 down with ticks, several dead and dying. At once all avail-

able men were summoned and set to clipping the animals’ necks, remov-

ing ticks and applying carbolic acid to the bitten areas. The whole herd

was rounded up, driven to the ranch and there treated. On the drive

to the corral many staggered and fell and had to be brought in in wag-
ons. The owner stated that at least 200 were affected badly enough

to fall.

As the animals went through a chute, large numbers of ticks were

removed and a mixture of one part creosote, two parts coal oil and one

part raw linseed oil was rubbed along the neck and back to kill the

remaining ticks and act as a repellent dressing. The herd was then

moved to a different part of the range.

Most of the animals recovered within a few hours of de-ticking. Five

head, including a two-year-old, were dead before treatment began (and

from the ground near their bodies a good series of fed female ticks

was recovered by the writer on April 26). Two animals had drowned
in a small creek. Seven head which did not recover immediately on the

range were brought in by wagon to the barn. By April 28, five of

these remained unable to rise. One of these died on April 28, and an

autopsy made by J. D. Gregson and the writer showed that pneumonia

had probably been the cause of death. Mr. Gregson attempted cultures

from the lung and spinal fluid, and injections into two guinea pigs and

a white mouse, but they resulted in nothing of value. Blood samples

taken from the four remaining sick cattle were tested by Dr. R. R.

Parker of the Rocky Mountain Spotted Fever Laboratory at Hamilton,

Montana, for both Brucella abortus Bang and Bacterium tularense

McCoy & Chapin,, but with negative results. Both of these diseases

were involved in an outbreak of paralysis of cattle by Dermacentor

occidentalis Neumann in California (6)
.

In 1934, it was learned from Mr. C. H. Ross, rancher, of Baynes Lake

in the East Kootenay district, that he had had severe losses that spring.

During April 1934, out of a herd of 91 he lost 16 head, ranging in age

from six months to six years. The mortality occurred only among
cattle imported that spring from Alberta. There had been a few animals

affected in previous years and large numbers of ticks were involved,

but no losses.
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Also in April 1934, Guichon Bros, of Quilchena reported they had lost

12 cows in a field north of the east end of Nicola lake, but it is not

known that ticks were the only factor responsible.

Comparison of Twoi Serious Outbreaks

The following tables give a synopsis of the variable and constant

factors in the two principal outbreaks cited, those of Nicola, 1930, and

Quilchena, 1935.

Factors in which there was little or no variation

:

Type of area: Bunchgrass with yellow pine, Douglas fir, saskatoon,

rose, chokecherry, willow, aspen, etc.

Rodent tick hosts, present: Presence of rock bluffs, abounding in red

squirrels, chipmunks, mice, packrats, coneys, groundhogs, blue

grouse. Elevation 2200 feet to 3500 feet.

Rodents increasing: Apparently, but data uncertain.

Length of time grazed : Over 65 years.

Previous trouble: One or two cases in recent years.

Breed of cattle : Hereford.

History of herd: Local bred.

Age : Yearling.

Sex: Steers.

Peak of tick activity: April 17.

Factors showing some variations:

1930 1935

Season

:

One of the earliest One of the latest

springs, following springs following

light snowfall and heavy snowfall and

very cold winter. fairly cold winter.

Weather: Many warm days Warm from April 9

and cold nights from to 14, cold nights.

Exposure of field:

April 1 to 20.

Western Eastern

% number of cases to go

down

:

11.1% 31%

% mortality of those

affected: 65% 13%

% affected by blowflies: 65% J4%
Number in herd: 900 638

Number affected suffi-

ciently to go down

:

100 200

Mortality: 65 26
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Discussion

From the above account, as well as from other data available on tick

paralysis in other animals and man, it is clear that one of the most
variable factors is the power of ticks to paralyse. It is paralleled some-

what by the rise and fall of the virulence 1 of bacteria or virus in disease

epidemics.

There can be little doubt, however, that D. andersoni Stiles, the only

tick involved in British Columbia, is increasing. This is brought about

by two interdependent factors :

(1) Since the country was settled, domestic animals have probably

more than compensated in abundance for any reduction in the larger

game animals, especially as they may have less natural resistance to

infestation than wild animals.

(2) Owing to the fact that it is a three-host tick and requires the

blood of rodents in its first two stages, the increase of members of this

order in a district is bound to be a very important factor in its increase.

There is no doubt that this condition has been fulfilled in many of the

districts where this tick is becoming such a serious pest. The Columbia

ground squirrel (Citellus columbianus columbianus Ord) in the moister

sections and the groundhog (Marmota flaviventris avara Bangs) in the

drier parts of this tick’s range are the two species which are most notice-

ably increasing. It is difficult, however, to get reliable data on any of

the other species, even the snowshoe rabbit.

An interesting feature of the disease in cattle is the apparent inability

of the animals to straighten the front legs, especially the right. After

they can stand they are often unable to walk, except on the front

knuckles, for over a week. Whatever poison is involved apparently

shortens the cords of the limb as well as paralysing the nerve. Cattle

usually fall on the right side with the head buckled under.

It is of interest that neither tularaemia nor Bang’s disease was

present in the Quilchena outbreak. No tests for these diseases were

made in other B. C. outbreaks.

Immunity i

Prior to 1930, it was noticed that usually it was imported stock which

were most affected
;
especially in older stock, as in the cases at Baynes

Lake and Vavenby, and at first sight the Nicola valley outbreak appears

to discredit this. Still it must be remembered that these young cattle

had sires which were pure-bred, and protected from ticks, that they were

under one year old, and had just been weakened by dehorning. Most

range calves are born during the latter part of the tick season, late May
and June; thus they may be slightly tick infested during their first
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month of life. This would not have been true during May 1934, how-
ever, since the writer found it impossible to collect any ticks on the

Nicola range at that time. When these points are considered, it appears

probable that there may be an acquired immunity to the disease in

cattle. An hereditary immunity could hardly be involved, since there

has not been time for this evolution to take place.
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THE LIFE HISTORY AND HABITS OF THE RED-LEGGED

HAM BEETLE “NECROBIA RUFIPES” (De GEER)

By. H. F. Olds
Plant Inspection Office, Entomological Branch, Canada Department of

Agriculture, Vancouver, B.C.

The life-history of Necrobia rufipes (De Geer) varies considerably

according to climatic conditions, but in its more favoured habitats,

De Geer (1) records its description as follows :
—“The adult beetle is

4.5 mm. long, iridescent peacock green or steel blue, with the bases of

the antennae and the legs red. The head and prothorax are covered with

fine hairs with the elytra finely striate. The eggs are a dirty white. (I

was not able to get any at this season to include in the mount shown.)

The larvae are a pale brownish yellow, with the head and thorax darker,

somewhat hairy and approximately 10 mm. long.”

L. O. Howard (2) says the average life cycle lasts from 30 to 45 days.

Temperatures would be responsible for the variations in time. He also

states that the adults may last as long as 14 months and lay as many as

2100 eggs.

During the course of our inspection duties covering imported plant

products, probably no insect makes its appearance more often than the

red-legged ham beetle. As a cosmopolitan feeder it has few equals.

This will account for its wide distribution. From reports in “The
Review of Applied Entomology,” from Germany we have records of this

insect infesting egg-yolk, tapioca, and the raw cassava root which is

used in the manufacture of tapioca; in Ceylon and Samoa, infesting

copra, cocoa beans, coffee, nut meats, hides, etc.; in Java, dried bananas,

and in the Southern States we have records where considerable damage

has been done to cured hams and bacon. De Geer records the fact that

the larvae died when fed on Chinese egg yolk. (I am not at all sur-

prised at that). But strange to say the adults thrive on it, although no

pairing occurred and no eggs were laid while feeding on this product.

In the warmer climates this; insect could become one of economic

importance, but probably will never be considered any more than a

storage pest in Canada, and, provided we see that imported products so

infested are fumigated before being placed in storage, that phase may
also be obviated.

It is interesting to note that both the adult and the larvae are con-

sidered somewhat predaceous. De Geer (Rev. Applied Ent.) reports the

adults as attacking the Cheese Skipper, Prophila casei (Linn.) However,

I believe I should just as soon have the cheese skippers on my cheese as

Necrobia rufipes.
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In Samoa this beetle is known as the copra beetle, probably due to

the fact that wherever copra is stored, and particularly where it has

become slightly rancid, these beetles may be found feeding.

Just recently, we examined three cargoes of copra which were docked

here for trans-shipping, and all these were badly infested with the

Necrobia beetle. It might interest the meeting to know how we handle

situations of this nature.

In warm weather this beetle is quite active and will crawl for con-

siderable distances. However, weather conditions were quite cold when
these consignments arrived, and this drove most of the beetles into the

sacks of copra. By having all other products removed to a safe distance,

and after the copra had been re-shipped, by sweeping and spraying the

space carefully, practically all danger of spreading this pest to other

products was obviated. In regard to these clean-up measures, we gener-

ally receive very good co-operation from the transportation companies.
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THE TERMITE SITUATION IN BRITISH COLUMBIA IN 1936

By. G. J. Spencer
University of British Columbia, Vancouver, B.C.

For the past ten years I have collected Termites or White Ants in

this Province, from Tofino and Long Beach on the West coast, from
Mount Tolmie outside of Victoria and at Nanaimo, on Vancouver Island;

on the mainland and in the Gulf, from Van Anda on Texada Island and

from all around Vancouver. In the Interior I have taken them from

Kamloops and from half way between Lytton and Lillooet. Mr. Hugh
Leech sent me a collection from Salmon Arm.

In British Columbia there are two species and probably a race of

one of them constituting a third species. These are

:

Zootermopsis angusticollis Hagen, the Coast or Wet Belt form. I

have taken this on Texada Island and all around Vancouver and New
Westminster. Workers are about one-half inch long, and winged ones,

about one inch long" with their wings.

Zootermopsis nevadensis Banks, on the west coast of Vancouver

Island and at Nanaimo. It is the same size as the previous species.

Reticulotermes hesperus Banks, the dry belt or underground termite.

This is less than half the size of the two preceding forms
;
workers and

soldiers are white and alate forms, black. Taken at Kamloops, Lytton

and Salmon Arm. I think it is this species which has been reported as

far north as Quesnel.

Up to a year ago, I had not encountered actual commercial damage

from these insects and considered this freedom due to the large amount

of waste lumber lying in all directions in surrounding woods and on

bare lots in the city. However, in the autumn of 1935, I received a call

from a large abattoir in South Vancouver where much damage had been

done to the underpinnings of the landing approach and platform and to

the animal stables. All affected wood had to be replaced by concrete

and creosoted timbers, and the cost was considerable, amounting, in

the case of the creosoted timbers alone, to over seven hundred dollars.

Hunting: for the source of this infestation, we found that the abattoir

adjoined the yards of an abandoned lumber mill, whose extensive site

in the low-lying area near the river had been paved with heavy timbers

which were lying everywhere in various stages' of decay and, at time

of our inspection, were being overgrown by grasses and alders. These

timbers were heavily populated by Z. angusticollis, enough to re-infest

all large buildings in every adjacent direction.

The second complaint came from a private dwelling in South Van-

couver and was investigated by Mr. Kenneth Jacob, one of our graduate
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students who is working on the biology of Termites in this Province.

He found the sills and sleepers of the house to be heavily infested and
practically destroyed by this same insect.

In January, 1936, I found this species infesting remains of stumps
under the floor of the University gymnasium, left lying there by the

contractors instead of being hauled out and burnt. This trash was at

once hauled out and destroyed by University authorities.

Then in February, I received an urgent appeal from the Manager of

the Powell River Paper Company, whose townsite manager had reported

that the underpinnings of many buildings in the townsite were being

destroyed by Termites. Here again, the same species was concerned.

Since then, Mr. Jacob has assembled several more records around

Vancouver.

Two points have come up in connection with the attacks of

Z. angusticollis around Vancouver which are not normal and which

must be taken into account in building plans in future. The one is the

fact that I have found them excavating DRY timber resting against

cement. While the moisture content of the wood in question was not

determined at the time, in no sense could it have been called damp

;

rather it would have been described as bone dry. The other point is

that they can become established in timber above ground, without

tunnelling up from the ground. In 1932 I found a deeply-checked tele-

phone pole infested some 4 to> 5 feet above ground level. In 1936 the

condition of the pole necessitated its replacement and company work-

men gave it to the owner of the house for firewood. This man sawed

it into blocks for burning and, at my request, kept careful watch of the

location of the termites in it. He reported that the timber below the

point of infestation was perfectly sound as I had suspected, and that

the infestation did not begin until some 4 feet above the sod in which

the pole had stood. The attack must have been started by termites

flying into the pole which had checked well above the ground and this

fact, unusual in its occurrence, warrants additional precautions in

future.

These records go to show : that at least Z. angusticollis, the damp
climate termite, is spreading its attacks in the Vancouver district from

waste lumber to timbers placed on or near the ground in private dwell-

ings and in certain factories, that it is capable of serious damage to

timber, and that it may be expected to extend its attacks to local build-

ings in future.

A campaign with the necessary publicity seems indicated, to warn

citizens of the danger to be expected from termites in British Columbia.
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THE MENACE OF RAT PARASITES IN VANCOUVER IN 1936

By. G. J. Spencer
University of British Columbia, Vancouver, B.C.

Ever since the depression hit Vancouver in 1930’, and the city fathers

were forced to curtail the number of garbage collections to once in two
weeks, and more recently to once a week, the Norway or sewer rat,

Rattus norvegicus Erxleben, which has spread with commerce all over

the world, has increased greatly and has spread practically all over the

city. At the University, it occurred first in 1933, swarming out from

the Endowment Lands garbage incinerator just west of the University

on Marine Drive and has at times since then occasioned considerable

loss by chewing up bulbs and sprouting shoots in the Botanical gardens.

Moreover, it has occurred in some of the laboratories of the University.

This infestation at the University, isolated as it is by nearly two
miles of forest-covered land, is nothing compared to the swarms of rats

which have been reported from time to time in lanes, around garbage

cans and in stores in the city. Elevator and feed-mill men- have also

complained about the vastly increased numbers of rats.

Now this rat carries with it the rat flea Ceratophyllus fasciatus Bose.,

the rat louse Polyplax spinulosa (Burmeister) and the rat mite Lipon-

yssus bacoti Hirst, not necessarily all together, but at one time or an-

other. I have collected all three from rats in Vancouver. The parasites

are not latent creatures merely sucking blood from their hosts
;
they

serve as reservoirs of other parasites, The flea carries a trypanosome,

Trypanosoma lewisi Minchin which occurs in the black, the brown and

some wild rats the world over. This protozoan happens to be relatively

harmless so far as> we know and is probably carried by the rat louse as

well. The flea also carries a very common tapeworm of rats and mice

Hymenolepis diminuta (Rudolphi) which sometimes occurs in human
beings also, chiefly in children. It is also concerned in the transmission

of bubonic plague, and since this rat flea bites man when hungry, it has

had much to do with the spread of the disease. Moreover, rats carry

another flea of Asiatic origin, Xenopsylla cheopis Rothschild, the true

plague flea, which has been spread to many parts of the world by these

rodents, including many of the large sea-ports of the United States,

especially the southern ones. I have not collected it, so far, from

rats in Vancouver but it will probably turn up here sooner or later. I

am on the look-out for it.

However, it is with the rat mite, Liponyssus bacoti Hirst especially,

that this note is concerned. This winter and spring (1935-36) I was

called into consultation by certain authorities over an outbreak of mites
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in a large store on Hastings street in Vancouver where most of the

employees, chiefly young women, were being bitten by mites. I col-

lected samples and found that they were L. bacoti Hirst, the same as

were sent to me previously by the authorities who first reported the

outbreak to me. In the store, I found that the susceptibility of in-

dividuals to attacks varied donsiderably, but most girls complained of

being bitten on the arms and around the ankles. The main source or

centre of the outbreak was in cartons of merchandise in the basement

where rats had made their nests
;
there were very few under goods ex-

posed for sale on counters. The mites appear red when filled with blood

and are then about 2 mm. long. Their excrement in and around the

nests of the rats resembles a concentration of fly specks. From these

breeding centres, the mites had spread to all parts of the building con-

cerned, crawling freely and rapidly in all directions at night and gener-

ally hiding by day in cracks and crevices.

The itching and irritation to humans from the bites of the mites,

lasts about' two days on sensitive people and only a few hours on less

susceptible ones. Fortunately, the mites do not appear to carry any

disease as do the rat fleas.

As far as I can determine, this is the first record of this trouble in

Canada. In the United States it has been reported by Dr. Bishopp who
came across outbreaks in 1920 and 1921 in Dallas, Fort Worth and

Houston, Texas, and in a small town in Mississippi. Previous to this,

it had been reported in outbreak form in New South Wales and in

Western Australia, Egypt, Argentina and Abyssinia. In every instance

recorded, the trouble from mites followed a heavy infestation of rats

and occurred more in stores and places of business than in private

dwellings.

The essence of mite control is to eradicate the rats—generally a

difficult problem but a first essential. It takes about ten days or two

weeks, after the rats have been killed off, for the mites to disappear.

Shortly after recording the above, another severe infestation of mites

in a large office building in town was reported to me. I was unfortun-

ately unable to inspect the building myself and the specimens sent up

for identification in an envelope were too battered to examine, but the

report of conditions and the attacks on employees coincided exactly with

the first infestation, so I feel convinced that the same species of mite

was concerned. In this second case, a commercial exterminator was

called in who' treated the building extensively and the trouble soon

subsided.
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INSECTS (OR NEAR RELATIVES) OF ECONOMIC IMPORT-
ANCE RECENTLY NOTED IN BRITISH COLUMBIA

One of our members, Mr. A. D. Heriot, has pointed out the value of

records of economically important insects, or near relatives, of recent

discovery in British Columbia. Such lists have been published in the

Proceedings from time to* time and have been most useful for reference.

The Secretary, therefore, has compiled the following list from reports

sent in by various members. The name of the member, or other person

reporting, appears in parentheses at the end of each citation.

Orthoptera

Gryllus domesticus L., Vancouver, Oct. 1934 (J. K. Jacob).

Periplaneta australasiae (Fabr) Trail, 1935 (H. B. Leach from P. A.

Watts).

Stenopelmatus longispina Brunner, Vancouver, in wholesale fruit sec-

tion, probably imported in California fruit. (G. J. Spencer from A. F.

Barss, University of B.C.).

Thysanoptera

Taeniothrips gladioli M. & S. (Gladiolus thrips), first appearance, 1933,

now over lower Fraser Valley (R. Glendenning).

Taeniothrips inconsequens (Uzel), Vernon district, 1931, on pear (A. D.

Heriot).

Homoptera

Chermes abietis L., Vernon district, 1934, on Norway spruce (A. D.

Heriot).

Chermes cooleyi Gill., Vernon district, 1934, on Douglas fir and Engel-

mann spruce (A. D. Heriot). This species has been present for a

long time.

Pineini (Chermes) coloradensis Gill., Vernon district, 1934, on lodgepole

pine and yellow pine (A. D. Heriot).

Dialeurodes chittendeni Laing, Victoria, April 16, 1934, host Rhodo-

dendron (W. Downes).

Empoasca abbreviata De Long, Vernon district, 1932, on cover crop

alfalfa (A. D. Heriot).

Gossypia spuria (elm scale) Vancouver, 1933, European and American

elms became heavily infested. Mode of introduction unknown (R.

Glendenning).

Pseudococcus maritimus Ehrhorn, Cowichan, April 1934; host passion

vine and many greenhouse plants (W. Downes).
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Typhlocyba pomaria McAtee, Vernon district, 1932, on apple (A. D.

Heriot).

Coleoptera

Byturus unicolor Say, Grand Forks, 1935, a Dermestid beetle breeding

in raspberries (M. H. Ruhmann).
Criocerus asparagi L. (asparagus beetle), Vancouver, B.C., June 1, 1933

(J. K. Jacob), Vancouver, 1934, (W. G. Mathers), 1935 (R. Glen-

denning and R. A. Cumming). Present range unknown.

Hylastinus obscurus Marsh (clover-root borer) Saanichton, Sept. 20,

1935, host clover (W. Downes).

Mezium americanum Lap., Victoria, July 17, 1934, in stored products

(W. Downes).

Phloeosinus sequoiae Hopk., Vancouver, 1934, damaging Lawson’s

cypress in a nursery (R. Glendenning). A native of B.C. quite

common in western red cedar (G. R. Hopping).

Tachypterellus quadrigibbus Say (apple curculio) Salmon Arm, attack-

ing young pears (E. R. Buckell).

Lepidoptera

Depressaria herachana (parsnip webworm) Coldstream, Vernon dis-

trict, 1935, apparently the first record for this region (E. P. Ven-

ables).

Dichomeris marginella Fab., Victoria, June 15, 1934, host, spiny junipers

(W. Downes), Summerland, 1934, defoliating junipers (R. Glenden-

ning)
;
Vancouver, 1934, on spruce in a cemetery (R. Glendenning).

Laspeyresia nigricana (pea moth). This insect became a pest of serious

importance in 1933 in the Sumas area. Its presence in the Pro-

vince before is doubtful.

Laspeyresia piperiana Kft. (yellow pine-cone moth), May 11, 1935, Ver-

non district (A. A. Dennys).

Hymenoptera

Coelopisthia nematicida Pack., Fernie district, 1934, an important para-

site of Lygaeonematus erichsonii Hartig (European larch sawfly)

(G. R. Hopping).

Lygaeonematus erichsonii Hartig, Fernie district, first reported in 1933,

but evidently present for at least four years previously, host Larix

(G. R. Hopping*, through the B.C. Forest Service).

Mesoleius tenthredinis Morley, shipments from Eastern Canada liber-

ated in 1934. Field recoveries made in 1935, host European larch

sawfly (R. Hopping, H. B. Leech).

Prospattella aurantii (Howard) Vernon district, 1933, host Aspidiotus

ostreaeformis Curtis (A. D. Heriot).
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ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA

REPORT OF THE SECRETARY-TREASURER

for the Year Ending February 28, 1936

Herewith, I beg to submit this report of the activities of this Society

for the past year.

Finances

The present bank balance as indicated and audited is $21.25. Since

the last audit, two numbers of the Proceedings have been paid for

and $55.00 has been retired to the reserve fund. The grant from the

Provincial Government has not been received to date but the indications

are that it will be forthcoming.

The establishment of the reserve fund is particularly gratifying. It

is felt that this is a step in the right direction and possibly the only

means whereby this Society may go forward instead of standing still.

Proceedings

It is certain that if this Society is to have the prestige in the En-

tomological World which it deserves, the goal to be desired is to issue

the Proceedings quarterly. The first step towards the attainment of

this will probably be to issue two times a year as soon as finances

permit.

Membership

At the present time, the number of members in good standing is

thirty-six. There are at least four new members to be considered at

this meeting.

Library

A list of the accessions to the library which have been received

during the year recently has been mimeographed in the President’s

office and this list is available on request. The Secretary is preparing

an index of all of the articles which have appeared in the Proceedings

from the beginning. The intention is to mimeograph these and make
them available to members. Any suggestions as to the method of

indexing will be welcomed.

Respectfully submitted,

GEO. R. HOPPING,
Hon. Secretary-Treasurer

Vernon, B.C.

February 24, 1936.
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PLANT INSPECTION WITH SPECIAL REFERENCE TO
DOCK ROUTINE

by W. de Macedo, M.A., B. Sc.

Plant Inspection Office, Entomological Branch,
Canada Department of Agriculture, Vancouver, B. C.

The continual growth in trade between Canada, the Orient, the

various nations of the British Commonwealth, and our neighbor to

the South cannot help but emphasize the increasing importance of

Vancouver as a port of importation and exportation. This situation

cannot but react correspondingly on the plant inspection activities at

this port.

II. Origin of Incoming Vessels

The merchant marine of all nations is well represented at the port

of Vancouver. Most of our nursery stock arrives on the Dutch boats

(bulbs, ornamentals, and herbaceous roots), Japanese, (ornamentals

and bulbs), together with a small amount of stock on the English,

German, French and Australian vessels. Plant products are likely to

arrive on boats of any nations.

III. Inspection Routine

A. General. The inspectors attend all incoming vessels, and special

attention is paid to those carrying passengers. With an officer of the

Plant Inspection Service in attendance while the passengers’ baggage

is being examined, the customs examiner co-operates with this officer

by drawing to his notice any baggage that may contain plants or plant

products, subject to examination by our Department. At the same

time the inspector is on the alert to see that nothing of this nature is

overlooked.

B. Specific—Oriental Vessel Inspection. On arrival of a boat of

this class.

a. Inspection of white passengers’ baggage is first undertaken,

when all inspections made are duly recorded and data supplied to the

office for further action if necessary.

b. When a lull in the above procedure allows it, a visit is paid to

the lower customs office to examine the express manifest in order to

discover anything thereon that might require immediate action.

c. The examination of the baggage of the overland Oriental pas-

sengers is attended to next, as these people usually entrain shortly

after the boats arrive.

d. The local Oriental baggage is now surveyed and this procedure
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usually takes considerable time owing to its diverse nature, and the

fact that these persons straggle along in small numbers, unlike the

white passengers who normally attend in a body. It is in this baggage

that most of the more important interceptions are made.

e. On completion of the above, attention is now concentrated on

freight shipments.

1. Shipments destined for Eastern Canadian points are checked

as to permits (if nursery stock), names and addresses of consignors,

consignees, marks, number of cases and route of dispatch, which in-

formation is handed on to the office for furtherance to our head office

at Ottawa. From that point advices are sent out to the plant in-

spection office concerned.

2. Local freight shipments are examined at the dock or at the

consignee’s premises as the circumstances demand. If the results of

the examinations are satisfactory, the appropriate certificates in the

case of nursery stock are issued by the office. No documents are

issued in the case of plant products. Should infection or infestation be

found in these shipments, depending on the circumstances, they are

ordered to be returned to the shipper, fumigated, or destroyed in the

presence of a customs officer and an inspector of this department.

IV. Phases of the Work Other Than Inspection

A. Unusual Interceptions

During the years 1935 and 1936 a survey was made of various

types of containers and packing materials, the results of which are

quite interesting from an entomological point of view.

Host Insect Pest

a. Willow, ash and birch

crates from, England

1 . Scolytus intricatus-Ratz, which

is congeneric with two Euro-

pean species of insects known

to transmit the Dutch elm

disease.

2. Leperisinus fraxini-Panz.

b. Rice straw packing

from Japan

1 . Pyraustids, closely related to

the corn borer.

2. Tribolium confusum-Duval.

3. Tinea pellionella-Linn.

1 . Species of mites, which prove

very irritating to the hands of

packers.
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c. Rum from Jamaica Mites on outside of leaking

barrels.

B. Forwarding of Transhipments of Parasites

From time to time shipments of beneficial parasites are forwarded

from the entomological departments of Japan, etc., to the Dominion
Parasite Laboratory at Belleville, Ontario. A consignment of consider-

able interest was one of corn borer larvae parasitized with Tricho-

gramma minutum, (Riley and Sen) from Japan to the Belleville Labor-

atory. These larvae had to be removed from their original containers

and repacked in a special ice box before being forwarded to their

eastern destination. At other times such shipments are considerably

facilitated by the inspector attending to small details between boat

and train.

C. Isolation and Treatment of Dock Areas on Which Either Infested

or Prohibited Plant Materials are Quarantined

An interesting illustration of this type of inspection service pre-

sented itself* in 1931, when a large consignment of low protein wheat

from Australia (3730 sacks) was loaded on the dock at Vancouver, B.C.

As the documents covering this shipment did not contain the certi-

ficate from the proper authorities in Australia, stating it to be from

an area free from flag smut of wheat (Urocystis tritici-Koernicke) it

was refused entry under Dominion regulation No. 18 (Foreign) (1st

Revision). Meanwhile the vessel bringing the wheat had to discharge

same owing to outgoing cargo requirements. The wheat was placed

on, and covered with, tarpaulins and treated with piralin. After a lapse

of fourteen days it was re-shipped to Japan.

D. Inspection of Exports in Bulk at Dockside

There was a considerable amount of this work during the recent

maritime workers’ strike on the Pacific coast, when large consign-

ments of onions, potatoes, and root crops were exported to the

Hawaiian Islands as supplies from the United States were not avail-

able.

V. Insect Pests and Plant Diseases Intercepted

a. On passengers’ baggage

Too much emphasis cannot be placed on this phase of our work,

the truth of which is demonstrated by the list appended below of the

interceptions made in passengers’ baggage during the present fiscal

year.
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Host Subject of Interception

Chinese mandarin oranges Lepidosaphes gloveri Packard

Parlatoria pergandii-
. Comstock

Paralatoria zizyphus- -Lucas

Pseudomonas citri Hasse

Vaccinium ovatum sprays An unidentified leaf miner, not

recorded, to the best of my know-
ledge, on the Pacific coast.

Japanese Cherry trees Aspidiotus forbesi- -Johnson

Aspidiotus ostreaeformis Curtis

Malus Aspidiotus perniciosus- -Comstock

Juniper Eriophyes ramosus -Hodgkins

Sand pears Laspyresia molesta Busck

Gladioli Taeniothrips gladioli (M. & S.)

Apples Carpocapsa pomonella * Linn

Corn Heliothis obsoleta -Fabr

Sweet Potatoes Cylas formicarius Fabr

Pineapples Pseudococcus longispinosus-

Targioni

Camellia Diaspis camelliae

b. Freight Interceptions.

Host Insect Pest or Disease

1. Stored grain Sititroga cerealella Olivier

Ephestia kuehniella Zeller

Tribolium confusum -Duval

Tenebroides mauritanicus -Linn

Necrobia rufipes- De Geer

Mylabris obtectus Say

2. Nuts Balaninus rectus- -Say

Plodia interpunctella -Say

Vegetables—Spinach & Celery Heterodera Marioni- Goodey
Corn

Tomato
Heliothis obsoleta- Fabr

Gnorishema lycopersicella -Busck
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Carpocapsa pomonella -Linn

Chrysomphalus aurantii Masked
Coccus pseudomagnoliarum-

Kuwana

Anguillulina dipsaci -Kuhn

Pseudomonas hyacinth i Wakker
Merodon equestris -Fabr

Humerus strigatus -Fallen

Rhizoglyphus hyacinthi -Boisd

Rhizopus necans -Massee

Septoria gladioli Passer

Pseudomonas marginata

McCulloch

c. Nursery Stock and Plant Products Refused Entry

Under Departmental Regulations

Several ornamental dish plantings containing Japanese soil.

Five leaved pinus Japan

Wheat Australia

Mango fruits Plawaii

Papaya

Anthurium flowers

Mauna Loa blossoms

Frangipani blossoms

Gardenia

Ti tree logs and leaves

Strelitzia reginae plants

“Wood rose” flowers (dried)

Bibliography
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NOTES ON SOME PHENOMENAL FEEDING OF TICKS

by J. D. Gregson

Dominion Entomological Laboratory, Kamloops, B. C.

The following are notes on a series of experiments that have been

conducted along such lines tending to> contribute towards a better

knowledge of tick feeding, its varying rates and its relation to disease.

They are mentioned at this date as subjects of general interest, and

to save confusion have been grouped according to the various pro-

cedures that have been followed. Their relationship and bearing to

each other is withheld until such time as conclusions may be drawn
from the combined results of these and other observations.

Infesting Experiments

1) The relation of the rate of tick feeding to tick paralysis was
mentioned in the writer’s last report to this society (1). To the in-

stances of varying rates of engorgement then given, may be added

another striking example.

A series of ticks (Dermacentor andersoni) obtained from Rayleigh,

B. C. on April 30, 1936 were placed on a sheep on August 9. At the

end of 9 days, 18 live female ticks were recovered. Of these, 3 had

engorged and dropped, I was three-quarters engorged, the remaining

11 were still flat, even though they had been attached throughout the

entire period. It is assumed that in spring, all would have engorged

under a maximum of 7 or 8 days. Last year’s studies (1) suggested

that the cause of this abnormal feeding lay primarily in the ticks.

Histological studies of such ticks, after feeding tests, have as yet re-

vealed no unusual structural differences, beyond advanced and retarded

assimilative processes. Comparisons of the flat, slow- and fast-engorg-

ing ticks, is unfortunately impossible, since at that stage their feeding

potentialities are not known.

2) On January 18, 1937, a series of D. andersoni female ticks that

had been collected during the previous spring and had since been kept

under a natural climate were subjected to the following conditions for

a week:

(a) Kept at 70° F., humidity 100%, and irradiated with a mercury

arc lamp for 10 minutes each day, (distance from lamp: 12 inches).

(b) Kept at 70° F., humidity 100%.

(c) Fluctuated at 12-hour intervals from 0° F. to 70° F., saturated

humidity.

(d) Kept at 0° F., humidity 100%.

These ticks were then infested in four groups on a sheep kept at

room temperature. At the end of 5 days the groups were removed

and the excreta of each set collected from each cage.
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The effect of the various treatments was illustrated exceptionally

well by the clearly-defined differences of size and colour shades of the

ticks of each group (see accompanying photograph), and by the graph

of weights of ticks and excreta representing the proportions of blood

extracted by each of the four groups of ticks. The corresponding

average length of the ticks and the average weight of ticks and

excreta of each of the above mentioned groups were 9.5, 8.5, 8.0 and

6.5 mm., and .14, .11, .10 and .04 grams. The irradiated ticks fed nearly

twice, as fast as those that had been kept at zero temperature.

Artificial Feeding Experiments

Owing to the impracticability of keeping a nutrient medium sterile,

all experiments involving the artificial feeding of ticks are necessarily

limited to a maximum of 30 hours duration at room temperature.

Since signs of engorgement do not become apparent, externally,

until some 20 hours after attachment, internal changes are observed

to determine whether assimilation of blood has commenced. A slight

engorgement of less than 6 hours is accompanied by the diminishing

of certain intracellular purple particles within the gut, together with

the appearance of numerous .fuchsin-staining cytoplasmic globules.

3) Five ticks were individually invited to feed by a process de-

scribed by Vainshtein for forced feeding of mosquitoes (2). The tick

was placed in a glass tube, tapered at the head end and plugged with

cotton wool to prevent the animal from backing out. The capillary

stem of a small funnel was inserted through the tapered end and placed

over the hypostome of the tick, the palps being pushed back as during

normal feeding. Haemolysed defibrinated sheep’s blood was placed in

the capillary funnel and the tick kept at room temperature for 30 hours.

Of the 5 ticks so treated, 1 was found, by sectioning, to have taken

in blood and had commenced to engorge.

4) Four pairs of female D. andersoni ticks were taken from labor-

atory stock on January 17, 1937 and placed on mouse skins stretched

over the ends of vials containing defibrinated haemolysed sheep’s

blood. After 30 hours, half of these ticks had attached. Microscopic

examination showed that only one had commenced to engorge.

Totze (3), in his account on the artificial feeding of ticks (Ixodes

ricinus), states that he could induce the nymphs and adults to feed by

such means only after removal of the tips of the first pair of legs, in

which the olfactory organ is situated.

In Vivo Experiments

5) A dozen female D. andersoni ticks were encised around the

posterior margin of the integument and placed in mediums of de-
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fibrinated haemolysed sheep or guinea pig blood. Examined after in-

tervals of 6 to 18 hours, several of these ticks showed indications of

engorgement. Assimilation was, however, noted only in instances

where the gut had been ruptured, permitting the access of blood.

In instances where the gut had not been cut, or in other experiments

where attempts to inject blood into the gut proved unsuccessful, it

was found that the surrounding fluid had failed to bring about assimi-

lative changes.

In Vitro Experiments

6) Several attempts have been made to culture fragments of living

tick gut in a medium of sterile defibrinated haemolysed blood. In no

cases, where the gut has been removed from the tick, has the writer

been able to obtain the characteristic assimilative changes.
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Damage to the Foliage of Greenhouse Plants caused by the Long Winged

Thrips (Scirtothnfs longifennis Bagn.J (Fig. 1) on the upper surface of

begonia leaves and (Fig. 2) on the lower surface of cyclamen leaves,

showing the characteristic dark, rust-brown, irregular, serpentine lines.
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THE LONG WINGED THRIPS (Scirtothrips longipennis Bagn.)

AND ITS CONTROL IN GREENHOUSES

by H. Andison
Dominion Entomological Branch, Victoria, B. C.

Introduction

In recent years, greenhouse operators of Vancouver Island have

suffered heavy losses caused by the feeding* of the adults and larvae

of the Long Winged Thrips (Scirtothrips longipennis Bagn.) on

greenhouse crops. Eight different species of plants were found to be

attacked and of these, begonia and cyclamen were the most severely

damaged. Owing to its minute size, this thrips remained unnoticed

at first and the injury, which consisted of peculiar, rusty-brown, corky

serpentine lines, had been attributed to other causes such as nema-

todes, fungi, etc. It appeared that the injury was not being controlled

by the use of nicotine-soap and other spraying measures and the

damage continued to increase. During the winter months of 1935, the

losses became so extensive that the need of a thorough investigation

was realized and studies were commenced in order to determine the

nature and extent of the injury and its control.

Nature and Extent of Injury

The Long Winged Thrips obtains its food by puncturing the

tissues of the leaves, stems, and flowers and draining the contents of

the cells, causing the cell walls to collapse. Growth expansion of the

surrounding living cells leaves the punctured and dried areas sunken

and distorted. Finally, the characteristic dark, rusty-brown, irregular

serpentine corky lines appear, the pattern of which is not unlike that

of a topographic map. It is due to this rusty brown color of the af-

fected parts that the injury has received such names as “rust”, or

“cork rust”, in spite of the fact that it has nothing to do with the

fungus rusts (Basidiomycetes).

On begonias, the injury appears mainly on the upper side, while

on cyclamen, it is chiefly the under side of the leaves that are attacked.

The damage to cyclamen flowers is much more severe, resembling

closely the injury caused by the cyclamen mite. In some cases, the

thrips feed beneath the bud scales of the cyclamen bloom and so stunt

and distort the bloom that it never fully opens. In begonias, the blos-

soms are rarely affected, except in severe attacks, in which case they

drop befpre they open out.

It is mainly the newly unfolding and tender leaves and buds that

are atacked and, as the feeding is mostly confined to the surface, no
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part of the leaf is killed outright. However, in cases where the foliage

is subjected to prolonged attack, the function of all the leaves is so

disturbed that the plants become stunted and never reach their normal

size. As the attack continues, successive leaves are badly injured until,

in extreme cases, the entire plant is killed.

Host Plants and Distribution

Begonia and cyclamen appear to be the favorite host plants of the

Long Winged Thrips under glass and the tender and thin-leaved

varieties are preferred. The following varieties of begonias are at-

tacked Gloire de Lorraine, Lady Peterson, Metallica, Eclipse and

the tuberous begonias. We have also found it on gloxinia, azalea,

anthurium, orchids, gardenia and tradescantia.

Although this species of thrips is very minute and has been little

studied, at the present time it has rather a wide range of distribution.

Pape (7) during 1933, found the species on Gloire de Lorraine, En-

sign and Eclipse varieties of Begonia hybrids and also on anthurium,

caladium and philidendron in greenhouses in Germany and Denmark.

Speyer (6) also adds a recent (1935) record of an infestation on

cyclamen in greenhouses in Cheshunt, Herts., England. Other workers

are reported by Essig (2) as finding it on olive and pine in Southern

California. Bailey (1) also lists it from California, but does not con-

sider it of economic importance. As it becomes better known it will

probably be found to occur in a great many other areas as well.

Description and Habits

Adult: The Long Winged Thrips is a member of the Family

Thripidae or narrow-winged thrips and is among the smallest of the

related injurious Thysanoptera. To the unaided eye it resembles a tiny

dust particle. The total length of the female, which is noticeably

larger than the male, measures 0.75 to 0.96 mm. The color of the

adult is translucent orange-yellow with dusky colored wings extending

beyond the abdomen by one-fourth its length. The wings are pointed

at the tip, with the forewings having two longitudinal veins. The fore

vein has usually 8 spines, arranged in two groups of 3 and 2 respec-

tively, and 3 spaced evenly on the distal part. The first and last group

of 3 appears to be constant but the second group varies from 2 to 3

spines. The costa of the fore wings is thickly set with from 18 to 22

rather long spines. The costal fringe on the fore wing is about three

times as long as the costal spines. The 3 evenly spaced spines on the

hind vein are constant and are situated directly below the spaces

between the 3 evenly spaced spines on the distal part of the fore vein.

The head is small, about one-half as long as wide, and a considerable

proportion of it is occupied by the large, dark purple or black com-

pound eyes. Three red ocelli occupy the space between the compound
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eyes on the upper surface of the head. The rostrum or mouth cone is

short and blunt, not quite reaching across the prothorax, and is tipped

with black. The antennae are about twice as long as the head, uniform

yellow, having 8 segments, each bearing one or more setae.

Like other thrips in greenhouses, the life cycle of this species is

short and breeding is continuous when the temperature is constantly

high. Being a relatively new pest in greenhouses, the information on

its development under glass is lacking. Studies are being conducted

at the present time in Victoria to secure this data.

The adults and larvae are generally found feeding in colonies. They
are active feeders, especially on bright warm days at a temperature

of over 75° F., when they exhibit increased activity and cause a con-

siderable amount of injury in a short time. The nature of the injury,

which subsequently appears as serpentine corky lines, is related to the

feeding habits of the thrips. When feeding, they rasp the surface of

the plant tissue and move slowly forward at the same time, leaving a

characteristic, irregular, colorless, linear excoriation. It is generally 9

to 16 days after the tissue has been lacerated that the brown, corky

effect appears. This explains why the thrips are not always found

where the corky lines are evident. Thus, while the cork building

reaction of the plant is in process, the insects usually move from the

more or less dried and lifeless earlier leaves that were first attacked,

to the neighboring young tender foliage.

Control

Very little work has been conducted on the control of the Long
Winged Thrips. Pape (7) found that cyanogas at the rate of 30 to 40

grams per 100 cubic metres and refumigation for one hour with a

proprietary insecticide was 100 per cent effective, but he does not

recommend its use when Lorraine begonias are to be treated. Speyer

(6), during 1935, successfully controlled an infestation of this thrips on

cyclamen, using a dust containing 4 per cent nicotine and equal parts

of naphthalene and magnesium hydrate.

Experimental Control Measures

Tests with various dusts and sprays were conducted under green-

house and laboratory conditions, using the Lorraine variety of begonia,

because it was the most heavily infested of the major greenhouse crops

and because of its extreme sensitiveness to chemical spray injury.

Briefly stated, the following are the dusts and sprays applied at inter-

vals of seven days during a period of five weeks, using 20 plants in

each experiment ;-

Dusts 1 . Naphthalene and ashes dust, 30% naphthalene to 70%
fine coal ashes.
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2. 2°/o nicotine and lime dust.

3. 2% nicotine and coal ashes dust.

The 2°/o nicotine-ashes dust was superior, in that it was more toxic

than the naphthalene-ashes dust and it did not leave a white chalk-like

residue adhering to the foliage. All the dusts tested, however, had this

disadvantage, that owing to the curled or distorted leaves they did not

penetrate to all protected areas in which the thrips feed.

Sprays 1. Coal oil emulsion:- coil oil 2 oz.
;
whale oil soap 1 oz.

;

water 1 gal.
;
nicotine sulphate 1 teaspoon.

2. Paris green 1 teaspoon
;
hydrated lime 2 oz.

;
water 3 gals.

3. Volck 1% with 1 teaspoon of nicotine sulphate per gallon

of spray solution added.

4-. Derris (4% rotenone) 1 oz.
;
whale oil soap 1 oz.; water

1 gal.

5. Molasses 4 teaspoons
;
nicotine sulphate 2 teaspoons

;
water

1 gal.

The results from the spray tests showed that the coal oil emulsion

with nicotine, and the derris soap solution, were superior to the other

formulae tested. The Volck, Paris green, and molasses-nicotine sprays

caused slight to severe burning which increased as the successive

applications were made. The coal oil emulsion was considered more

valuable from a practical standpoint, in view of the fact that it was
also effective against mealybugs.

Following these tests, the growers who experienced losses from

thrips injury were advised to use the coal oil emulsion formula. During

the period from May 15 to Dec. 10th, 1936, the operators of the two

greenhouses in which the experiments were conducted continued to

spray more than 2,400 begonia plants at 10 day intervals and succeeded

in growing their entire stock, free from insect damage of any kind.

The only objection to using this emulsion is that it contains whale oil

soap having an unpleasant odor which is objectionable to many pur-

chasers of ornamental plants.

Studies were continued during the winter months of 1936-37 and

an improved coal oil emulsion was developed, using a linseed oil soap,

in place of the whale oil soap. The stock emulsion contains:- coal oil

10 oz.
;
water 5 oz.

;
linseed oil soap 1 oz. To prepare, heat the water

and add the soap, stirring till all the soap is dissolved. Then pour the

coal oil slowly into the warm soap solution as it is being stirred. This

mixture is then thoroughly churned or emulsified by using a bucket

pump, egg beater or “Daisy” homogenizer. The resulting thick creamy

emulsion is a very stable stock solution and should be used at the rate

of 3 oz. (6 tablespoons) to 1 gallon of water with 1 to> 2 teaspoons of

nicotine sulphate added, per gallon of spray solution. This improved
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formula is just as effective as the whale oil soap formula and has given

much satisfaction to the greenhouse men, their begonia and cyclamen

crops being the best they have had for some years.

Summary

The Long Winged Thrips is a serious pest in greenhouses. The
presence of the thrips is manifested by the appearance of characteristic

rusty-brown, corky, serpentine lines on the leaves, stems and flowers

of infested plants. Although begonias and cyclamen are preferred

hosts, it is also destructive on gardenia, gloxinia, azalea, orchid, an-

thurium and tradescantia. Since the youngest leaves and buds are

attacked first, and the corky tissue is not evident until 9 to 16 days

after the plant tissue is lacerated by the thrips, it is difficult to detect

the early stages of infestation. The life cycle of this species in green-

houses is short and development is greatly accelerated on bright warm
days when the temperature is above 75° F. Spraying every 7 to 10

days with a coal oil emulsion with nicotine added, proved to be the

best method of eradicating the thrips from begonia plants.
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MASS COLLECTING OF LABIA MINOR L. # THE SMALL EARWIG

by J. K. Jacob

2978—W. 38th Ave., Vancouver, B. C.

Besides other orders, British Columbia is particularly blessed with
representatives of Dermaptera. The following species are found here :-

Forficula auricularia L., the common earwig.

Anisolabis maritima Gene, the seaside earwig.

Anisolabis annulipes Lucas, the ring-legged earwig, also known as

Euboriella annulipes Lucas, and

Labia minor Linn., the small earwig.

Of these species, Labia minor is Palaearctic, but whether it entered

America in historic or geologic times is not definitely known, although

it is generally supposed that it was introduced accidentally by man.

The other three species are cosmopolitan, which have been introduced

into Canada by commerce and which have become established on the

British Columbia coast.

In numbers, Forficula auricularia far surpasses all the others and

is probably present in all of the southern coastal areas of British Co-

lumbia. Anisolabis maritima is present in large numbers on an island

three miles out of Departure Bay, Nanaimo, and on the mainland of

Vancouver Island, near the Biological Station. It is found in coarse

gravel at high tide mark, living in a narrow belt some two feet wide

where the water generally deposits a strip of seaweed and flotsam.

Anisolabis annulipes, so far, is present only at Victoria, in the gardens

of the Empress Hotel.

Labia minor has been collected singly or in small numbers at

Salmon Arm, Vernon, Chilliwack, Agassiz, Courtenay and Vancouver.

This is a small species and has the following measurements : body

1-5 mm., tegmina 1.5 mm., forceps of male 2 mm., and female 1.2 mm.

In looking up the available records for North America, I find very

few and only one or two specimens in each case. This may be ex-

plained by their nocturnal habits and rapid flight which is like that of

rove beetles. In the United States the majority have been caught in

flight, some have been found under bark, and others have been caught

around lights to which they were attracted. The species has been

taken in the New England states every month from May to Novem-
ber, from stables, manure heaps and fungi. In distribution, it occurs

westward from the New England states to the prairie states including

Virginia, North Carolina, Ohio, Indiana, Minnesota, South Dakota

and Florida. In eastern Canada, it occurs in Nova Scotia, New Bruns-
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wick, Quebec, Ontario and Manitoba. In the west, it is found in Cali-

fornia, Oregon and British Columbia.

It is of interest, therefore, to record mass collecting of this species.

One evening in the month of June, I was looking for worms suit-

able for sectioning and, as those feeding in dung hills would have no

sand within them, I went to the nearest farm, located just south of

Kerrisdale and west of Marine Drive Golf Course. The dung hill con-

sisted of cow manure and straw and was about 10 feet by 10 feet and

about 50 feet long. On the end exposed to the sun and hidden just

under the surface of the heap and in manure, partly dried and quite

warm from the heat of the sun and natural decomposition, I found a

few of the small earwigs. As their movements were very rapid, they

were rather difficult to catch with forceps. By removing a part of this

layer and placing it in a bag, I thought probably there would be some
within the material, and by examining each small piece carefully on a

sheet of white paper, I would be able to get them more easily. Such

proved to be the case, but they were in far greater numbers than I

had at first anticipated. Each small piece was broken up completely

and as the earwigs came to view they were picked up with forceps

and placed in alcohol. In a cubic foot of material I obtained between

two and three hundred specimens, most of them adults but also a

few of the immature stages.

Although Forficula auricuiaria has appeared along the northern

portion of the Pacific coast in far greater numbers than probably any-

where else in any of the regions into which it has become introduced,

greatly surpassing in numbers any infestations that have ever been

reported from its native land, this is due to a very favorable gross

climate. Therefore, these large numbers cannot be correlated with

those of Labia minor, which is governed by micro-climate.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE

List No. 5

by J. R. J. Llewellyn-Jones

Cobble Hill, Vancouver Island, B.C.

RHOPALOCERA
*Cynthia cardui L. Species of Burdock. (Arctium lappa L. & A. minus

Bernh.)

Incisalia iroides Bdv. Ocean Spray (Spirea discolor Pursh.)

*Polygonia oreas silenus Edw. Wild Gooseberry (Ribes divaricatum

Dough)

HETEROCERA
Eriopyga irrorata Sm. Maple (Acer macrophyllum Pursh.), Willows

(Salix scouleriana (Hook.) Barr. & S. hookeriana Barr.), Wild

Cherry (Prunus emarginata Dough), June-berry (Amelanchier

florida Lindl.), Alder (Alnus rubra Bong.), Red Flowered Currant

(Ribes sanguineum Pursh.), Plantains (Plantago major L., &
P. lanceolata L.).

*Halisidota maculata angulifera Wlk. Ocean Spray (Spirea discolor

Pursh.)

*Lycophotia margaritosa Haw. Wild Cherry (Prunus emarginata

Dough, Alder (Alnus rubra Bong.), June-berry (Amelanchier

florida Lindl.)
,
Willows (Salix hookeriana Barr. & S. scouleriana

Hook.) (Barr.).

Malacosoma pluvialis Dyar. Species of Apple, Crab Apple, (Pyrus

divejrsifolia Bong.), Aspen (Populus tremuloides Michx.), Lom-
bardy Poplar (W. D.) Alder (Alnus rubra Bong.), Garry Oak
(Quercus garryana Dough), Rose (Rosa gymnocarpa Nutt. &
R. nutkana Presh), Species of Willows, Mountain Ash (Sorbus

aucuparia.).

Malacosoma disstria erosa Stretch. Aspen (Populus tremuloides

Michx.) (G.J.S.)

*Notolophus antiqua badia Hy Edw. Species of Blackberry, Logan-

berry, Red Flowered Currant (Ribes sanguineum Pursh.), Black

Hawthorn (Crataegus brevispina Dough), June-berry (Amelan-

chier florida Lindl.).

Perigrapha normalis Grt. Alder (Alnus rubra Bong.), Maple (Acer

macrophyllum Pursh.), Ocean Spray (Spirea discolor Pursh.),

June-berry (Amelanchier florida Lindl.), Wild Cherry (Prunus

emarginata Dough), Red Flowered Currant (Ribes sanguineum
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Pursh.), Species of Willows (Salix hookeriana Barr. & S. scouler-

iana (Hook) Barr.)

Pero giganteus Grossb. Red Flowered Currant (Ribes sanguineum

Pursh.), Alder (Alnus rubra Bong.), Ocean Spray (Spirea discolor

Pursh.).

Following* are abbreviations, marks, etc., used in the above list

W.D.—W. Downes, Dominion Entomological Laboratory, Victoria,

B. C.

G.J.S.—Professor G. J. Spencer, Department of Zoology, University

of British Columbia, Vancouver, B. C.

An asterisk (*) denotes that the species has been mentioned before

in the lists and that the information here offered is either additional,

or an amplification of what has been previously reported.
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BIOLOGICAL AND MORPHOLOGICAL DIFFERENCES BETWEEN
Eriosoma Crataegi (Oestlund) and Eriosoma Lanigera ( Haus.

)

interest, or have been the subject of so much discussion, as the migra-

tion to elm of the woolly aphis of apple in Eastern North America. In

every other region of the world, where apples are grown, Eriosoma

lanigera (Haus.) confines its attention almost exclusively to Pyrus

malus throughout the year. Alate sexuparae appear among the colonies

of apterae in varying degrees of abundance, but it is only in North

America, east of the Rockies, that these winged forms are recorded to

migrate in the fall to Ulmus americana, and there to give rise to sev-

eral generations. In June of the following year, the wild thorns and

mountain ash, share with the apple the attention of the spring mi-

grants, which forsake the elm for these summer host plants.

Fig. I.—Above: Waxglands and cornicles

of E. crataegi

Below: Waxglands and cornicles of E. lanigera

In view of this connection with Ulmus americana, the woolly aphis

of. apple has generally been conceded to be of American origin, although

By A. D. Heriot

Dominion Entomological Laboratory, Vernon, B. C.

Few incidents in the biology of aphides have aroused so great an

Fig. II.—Waxplate of adult

female of E. crataegi
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it derives both its generic and specific names from Europe. A serious

outbreak of this orchard pest occurred in England as long ago as the

close of the eighteenth century and the commonly called “American

blight” was first described and named in 1802, in Germany.

E. lanigera appears to have spread through Europe and Asia far

more rapidly than in its alleged country of origin. For example, it was

well established in India, in 1888, at a time when it was acknowledged

to be prevalent in the south of the U. S. A., but was unknown as a pest

of apple in the Northern States of the Union. Another woolly aphis

was recorded on Crataegus in Minnesota in 1887, and this, ten years

previously, had been noted on the wild thorns in Ontario under the

name of lanigera, which it closely resembles.

Oestlund gave specific standing to the woolly aphis of thorn, and

despite statements to the contrary, appearing in recent literature, a

reference to this original brief description clearly shows that Oestlund

considered, in 1887, that his crataegi was “evidently not lanigera.” His

reasons will be discussed later.

While the prevalence and distribution of lanigera in North America

does not appear to have been general fifty years ago, everything points

to the widespread and common occurrence of the thorn aphis. Baker

says “that in the north he had seen the insect far removed from orchard

trees” while Becker, in the southern State of Arkansas, claims “that by

being constantly subjected to attack by woolly aphis, Crataegus has

acquired a strong immunity to this pest.” Likewise in the west, Gil-

lette was sufficiently well acquainted with the thorn aphis in Colorado

to remark on its close resemblance to another native species, Eriosoma

americana Riley, on the native elms.

There is thus ample evidence for concluding that the native thorns

and elms of North America east of the Rockies have been infested by

woolly aphis from remote times. Up to the eventful years 1912-15,

when lanigera’s elm connection was recorded in Maine and Virginia,

nothing whatever was known of the biology of the woolly aphis of

thorn or of the native Eriosomae on Ulmus americana. What is known
today concerning their migratory habits and host plants is largely due

to the discoveries of Dr. Patch in Maine.

Concerning these, the migration of Eriosoma ulmi L. between Ulmus
campestris and Ribes was already well known in Europe, when, in

1912, the aphis responsible for the rosette leaf curl of Ulmus americana

was proved to migrate to both thorn and mountain ash in Maine. In

addition to these native summer host plants, the spring migrant from

elm rosette readily accepted the cultivated apple.

The rosette aphis was not only found to differ morphologically from

E. americana, with which it had previously been confused, but in 1915,
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Patch was able to prove that this latter species had a cycle entirely its

own, between Ulmus americana and Amelanchier. Still another species

of interest, E. rileyi Thomas, was shown by Patch’s notes to remain

on the bark of elm during- the summer. This bark aphis, although pro-

ducing winged forms, appears to dispense with a secondary host plant

in America, in much the same way as the bark feeding lanigera on

apple manages to dispense with the primary host plant in most parts

of the world.

In bestowing a name on the rosette aphis, with a known migration

to thorn, mountain ash, and apple, Patch, followed by Baker and

Becker, was guided by the following indisputable facts
;
namely, that

those specific characters of the antennae, that had served so success-

fully in separating the Eriosomae, failed to separate lanigera from

crataegi
;
that apple was a host plant common to both

;
and that lani-

gera, 1802, had obvious priority over crataegi, 1887.

Baker, in his well known report, 1915, hesitated to place crataegi

under the name of lanigera, until more was known of the former’s

biology in its natural environment. It was none the less inferred that

lanigera was indigenous to America and in its native haunts alternated

between elm and thorn, adopting apple when this was introduced. On
this new host plant, lanigera acquired a new method of perpetuating

itself by which it was able, in part, to throw off its dependence on elm.

Thus emancipated, it contrived to establish itself in countries where

Ulmus americana does not exist.

To what extent this modified existence on the adopted host plant

in Eastern North America has affected the normal intercourse between

native elm and native thorn is a matter that has not been sufficiently

enquired into.

It would be interesting to know whether the aphis on thorn is

gradually becoming independent of elm in Maine, Virginia, and Ar-

kansas.

With such important information unavailable, it would serve no

useful purpose to examine other theories that have been put forward

during the last quarter of a century in support, or in refutation, of

lanigera’s elm connection in America. These are set out very clearly

and concisely by Greenslade, 1936, who, in addition to presenting a

survey of the extensive literature on lanigera, gives a digest of the

numerous replies received by the East Mailing Station, Kent, England,

to a widely circulated questionnaire on this subject. Among sceptics,

Greenslade cites Carl Borner, 1932, who maintains that lanigera con-

fines itself to apple in America as elsewhere, and that the species which

migrates to apple, mountain ash, and hawthorn, is Eriosoma crataegi

Oestlund.
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The life history of lanigera as studied in Virginia by Alwood, 1898,

lends weight to the first part of Borner’s contention, and recent obser-

vations in connection with the appearance of a woolly aphis of thorn

in the Interior of British Columbia indicate in no uncertain manner that

this aphis is crataegi and is distinct both taxonomically and biologically

from lanigera.

The significance attaching to certain features of the life history of

crataegi can best be appreciated by presenting a brief survey of the

circumstances leading up to its discovery.

Eriosoma lanigera has been for more than twenty years a common,
and at times a noxious pest in the irrigated orchards of the dry belt of

British Columbia. Owing to its rapid increase in 1926-27, and accumu-

lating evidence that lanigera was instrumental in spreading a cankered

condition on the limbs of apple trees, an extensive study of the insect

was undertaken in 1928. This has continued since, and has also em-

braced the study of other gall forming members of the Aphidinae, in-

cluding the Adelginae.

In this wider field of research, both the recorded behaviour of

lanigera in America, and in Europe, have their counterparts in the

life history of some of the species studied, where parthenogenesis on

the secondary host plant appears to be supplanting a sexual depend-

ence on the primary host. Among species of the Adelginae, which like

the Eriosomae, have the same primary host plant in common, similar

difficulties in differentiating between species are encountered, but a

much larger number of structures have come into use for taxonomic

purposes in studying the Adelginae than have hitherto been deemed

necessary for separating the Eriosomae. Where two insects have similar

biologies, one character may be sufficient to prove two separate species,

but where there is a wide difference in the biology of two insects, a

large number of characters may have to be brought into use before

identity can be satisfactorily established.

The first step in this prolonged study of lanigera was naturally an

enquiry into probable host plants. Thorns are abundant in most parts

of the Interior, but these native kinds are distinct from those in the

east. No native elms exist west of the Rockies, but a number of these

have been introduced, most of the older trees having been imported

from Shenandoah, Iowa, in 1897. Both English and American elms are

numerous in some localities, while one, or both species, are absent in

others. There is nothing to indicate that the presence, or species, or

proximity of elm, have any influence whatever on the extent or degree

of infestation of apple by lanigera.

A failure to find rosettes on elm during 1928-1936, coupled with the

complete freedom of the native thorns and mountain ash from woolly

aphis attack, confirmed an opinion, very soon formed, that lanigera did
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not follow, in British Columbia, the biological development claimed

for it in the East.

In Vernon, alate sexuparae appear in the autumn as they do in

Europe, and after an unusually mild winter, some of the hibernating

forms developed into sexuparae in May, 1932, and deposited abnormal

sexforms. Some of these had perfect and others partially developed

rostra. Two viviparous alates and one pupal form were found in dif-

ferent years during the mid summer months, but in the fall, every

effort to procure the sexes and egg on elm, by the sleeving in of num-
erous normal sexuparae, proved unsuccessful.

Due to many factors—among which may be cited better methods

of control, the natural increase of predators as infestation reached its

peak, and the successful dissemination and establishment of the para-

site Aphelinus mali Hald.—there has been a marked decline in woolly

aphis infestation since 1933. It has, indeed, become quite difficult to

obtain material for study in the vicinity of the laboratory at Vernon.

In July, 1935, two small yet remarkable infestations, about three-

quarters of a mile apart, were discovered on the wild thorn. One of

these infestations was conveniently situated in the insectary yard, just

a step from the laboratory. This yard is only about 30 feet square, yet

manages to contain several young apple trees which, in previous years,

had shown a decided susceptibility to attack by lanigera. On the east

side, the yard is bounded by a thorn hedge. This, in turn, is flanked

on the south by an apple tree, and on the north by an American elm.

This elm is but one of many in the neighbourhood.

Thousands of alatae of lanigera have been sleeved in on this elm

in the yard without procuring a rosette, and the same tree has been

constantly visited from year to year to study the life history of E.

americana which is well established between imported American elm

and the native Amelanchiers.

The entire absence, during the last few years, of any sign of lanigera

on the apples in the insectary yard did not permit this July infestation

on thorn merely to be regarded as one of those rare escapes of lanigera

to kindred host plants noted by Marchal in France. The time of the

year, and the local absence of lanigera, strongly suggested a migratory

aphis. Accordingly, this infestation was left unmolested until August,

when a number of sexuparae were procured and sleeved in on the elm

to test the truth of the above assumption.

In the following spring, several rosettes made their appearance not

only on the elm in the yard but on others in the neighbourhood. The

rosette aphis was observed in 1936 and 1937 to copy faithfully the de-

velopment recorded in the East, and was found to agree in every detail

with the characters described and depicted by Patch and others for
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the rosette aphis during* its sojourn on elm. The subsequent discrim-

ination in selecting the summer host plant was not however in accord-

ance with the behaviour of the migrant from rosette which in Maine,

accepts apple readily.

During the past two years infestation had so increased that rosettes

on American elm could be counted in hundreds in the spring of 1937.

Infestation has been picked up on thorn a considerable distance from

known elms, while thorns on vacant lots in close proximity to elm have

been severely affected. During this rapid spread of the insect on elm

and thorn, the apple trees in the yard and neighbourhood have re-

mained entirely free from any woolly aphis attack. Strange to say, cage

tests indicate that the rosette aphis has no inclination at present to go

to apple. This, however, is no reason for presuming* that it will not

incidentally establish itself on apple in the future.

A curious, and precocious instinct for the normal host plant was
displayed in one cage test, where in addition to thorn, the rosette aphis

was offered Transcendent Crab, which variety is highly susceptible to

lanigera. The crab was entirely neglected, the migrants, as in other

tests, choosing* to settle on the leaves of the thorn. There they depos-

ited their yong which crawled away to settle on the base of the stem.

In the test under consideration, a number of pupal forms prematurely

left the drying up leaves of the rosette interned in the cage, and were

found—not on the leaves of the thorn, the natural objective of the

adult—but with their stylets inserted in the stem among the progeny

of the migrant.

The migration from elm to the secondary host plant is much as

complete as it is in the East. The migration from thorn to elm is

likewise complete, whereas lanigera’s migration from apple in the East

is at best only partial. Not only has it been ascertained that Crataegus

columbiana, and C. douglasii, show no sign of infestation until the

migration from elm is well advanced, but it is proved, beyond doubt,

that all the late generations on thorn develop wings. There are no

apterae left on the secondary host plant (which are abundant in the

case of lanigera on apple) to make an early infestation of thorn possible.

Should the migrants from elm adopt apple and mountain ash, be-

sides thorn, as they do in the East, a complete return of their descen-

dents to elm is to be anticipated in the fall. There are no grounds for

believing that the adoption of other kindred host plants during the

summer could, without some mutation occurring, alter fixed habits

which are identical in character to those displayed by americana be-

tween elm and Amelanchier. Apple trees infested by elm migrants and

also by lanigera would thus reveal a partial migration to elm as noted

by Baker, 1912, in an extract of a letter published by Patch, 1916.

Dissections show that the alates that migrate to elm from thorn



28 B. C. Entomological Society

contain a larger number of sexforms than those that stay on apple.

This is remarked on by Schoene and Underhill, 1935. The males of the

virile elm sexuparae outnumber the females more than two to one.

The opposite is the case in the impotent sexuparae on apple. Experi-

ment shows that the males of the elm-thorn aphis are born first, while

under similar conditions, the females of the apple aphis are the first

to be deposited.

Turning to an examination of structural differences, it has to be

admitted that except for the greater proportional length of the male

antennae of crataegi, there are no differences in these appendages that

have specific value in other stages. There are other characters, how-

ever, that are not only sufficient to give crataegi specific standing, but

in addition indicate that the relationship of these two aphides is not

nearly as close as the study of the antennae alone would lead one to

believe.

Fig. 1 shows at a glance a considerable difference in the size and

shape of the waxglands, taken from the same area, of the same instar,

of both species. The individual pores are alike in character in all the

Eriosomae studied, but the arrangement of the pores is peculiar to

different species. In lanigera, the pores are not arranged in an open

circular ring, enclosing an extensive area, but are pressed together, so

that their inner sides are nearly touching. This closed type of wax-

gland is specific for Eriosoma lanigera in British Columbia.

The open, ring-like nature of the waxglands of crataegi is constant

throughout the descendents of the foundress on elm. This open, ring-

like waxgland is depicted by Baker as typical of the viviparous female

on apple, presumably derived from elm, and by Patch as typical of

the second generation actually on elm.

Accompanying this difference in the arrangement of the waxpores,

there is also a marked difference in the size and shape of the cornicles.

Both lanigera and ulmi have small circular cornicles, while the larger

oval cornicles are common to both crataegi and americana.

The above two characters are sufficient to separate the apterae of

lanigera and crataegi, except in the early instars where cornicles are

absent.

The differentiation between the sexuparae is more difficult, for the

waxpores are vestigial in the winged forms, and only the difference in

the cornicles remains. No one long accustomed to lanigera’s variations,

could fail to be conscious of something very different on first beholding

the sexuparae of crataegi under the binocular. This difference is partly

due to size, spread of wing, and a more delicate tracing of the wing

veins. Colour, however, is the chief difference. Although colour can

rarely be relied on for separating species, it is very constant for groups.
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For example, when crataegi, lanigera, ulmi, and americana, are mount-

ed side by side in gum chloral, which preserves and accentuates the

natural colour, the abdomen and stigma of the forewing of crataegi

are the same vivid green of americana. The abdomen of lanigera is the

reddish hue of ulmi, and in both the latter alatae, the stigma is not

green, but the same dull brown. The adult males of crataegi and

americana, are also green, whereas, the males of lanigera and ulmi

are yellow.

Structural differences in the wings of all the Eriosomae are slight,

with some variation occurring in the same species. All have the single

forked median of the forewing obsolete at its base, a character on which

Hartig, 1841, erected his genus Schizoneura, which recently has been

superseded by Leach’s less constructive Eriosoma, 1818, which has

priority.

One of the main characters, which Oestlund relied on in giving

distinction to the thorn aphis, was that the median vein of the alate

was not obsolete, but continued to its base. This feature is very con-

stant in the alates taken on thorn, but is more apparent than real, the

basal part of what was conceived to be the vein being tracheal. Newly
emerged sexuparae of both lanigera and americana display this feature,

which disappears as the wings become more mature. The alates of

crataegi leave the thorn as soon as the wings are in a condition for

flight. The alates of lanigera linger, and often feed on the apple, some-

times dropping the sexforms in the colonies of apterae. This difference

in the maturity of the wings, accounts for this feature of the median

noted by Oestlund as being constant in crataegi on thorn, and only

occasional in lanigera.

As shown by the photographs of Patch, the curve of the radial sec-

tor of crataegi is slightly deflected downwards at the extremity, while

in lanigera the curve usually continues on its upward course. The radial

sector in both lanigera and ulmi is not inserted as close to the base of

the stigma as is the case with crataegi, americana, and rileyi. This

relative position of the radial sector to the base of the stigma is of in-

terest, because Scudder contends that this particular character separates

the ancient and modern aphides of the New World from those of the

Old.

There are also a number of campaniform sensillae scattered along

the thick subcosta between the base of the anal and the stigma. These

are more numerous in crataegi than in lanigera. Similar sensillae are

found in groups at the base of the wings of both species, and are singly

represented on the distal segment of the tarsus and the second segment

of the antennae. Two pairs of these sensillae are found on the troch-

anter and others are found on the femur. These sensillae are common
to other families besides the Eriosomae.
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A difference in the antennal lengths of the male has already been

noted. The average length of 10 males of crataegi is .274 mm. as com-
pared to Baker’s measurements of .181 mm. for lanigera and .209 for

lanigera in Vernon. This difference is most significant in segments III

and IV. Baker’s measurements and those in Vernon, show that the

male and female antennae are much the same in length, whereas the

male of crataegi has consistently longer antennae than the female, aver-

aging .274 and .212 mm. respectively.

The only difference in the eggs of the two species is that the egg

of crataegi both on elm and under artificial conditions is deposited with

a covering of woolly excretion, while very little wool surrounds the

egg of lanigera. The sexforms exude only a very small quantity of

woolly material, the waxglands being vestigial, and the profuse cov-

ering of the egg is derived from a special, and hitherto unrecorded

structure, appearing only in the adult oviparous female. This is one

of a pair of perforated waxplates, shown in Fig. 2, occupying the posi-

tion of the cornicles in the viviparous forms. These plates only appear

after the last moult, at a time when the egg practically occupies the

whole cavity of the body and thus obscures these structures. After the

egg is deposited, the shrunken abdomen of the female can be pressed

out in mounting, and these perforated waxplates, yellow in colour, are

brought into view. Although more prominent in crataegi, these plates

are present and function to some extent in lanigera. They are also

observed to be vestigial in americana where the eggs are entirely

destitute of covering.

In many respects lanigera might be morphologically regarded as a

degenerate off-shoot of crataegi, but there is one character, that has

considerable specific value, which debars the acceptance of such a view.

In all its five stages, the female of lanigera has a rudimentary labium,

represented by a crescent-shaped thickening of the cuticle on which

are clustered four or five hairs on tubercles. Hence, the mouthparts

of the female are not so vestigial as those of the female of crataegi,

where hairs and vestiges of a labium are entirely wanting.

It will, nevertheless, be evident that the above morphological dif-

ferences are not as pronounced as biological differences. Had crataegi

been as general, in 1928, as it is likely to become in the near future,

there can be little doubt that rosettes on elm would have confused the

issue of early investigations.

The late arrival of crataegi, probably from some source where the

habit of going to apple had not, or could not, be acquired, together with

the local absence of lanigera in the neighbourhood, as a disturbing

factor when crataegi was discovered, have all been advantages denied

to other workers who have assisted in clearing up a highly contra-,

versial question of long standing.
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Although corroboration of the main facts in this paper must be

awaited from the East before this vexed question of lanigera’s con-

nection with the elm is finally settled, there is one general fact beyond

dispute. This is, that the only part of the world where lanigera is said

to migrate to elm is North America, where a definite migration is

proved to exist between the native elms and thorns by a woolly aphis.

This aphis in British Columbia is proved to be as independent of

apple, as lanigera has been proved to be independent of elm in every

part of the world except North America, east of the Rockies.

On the basis of the antennae, a remarkable and perhaps an unique

case of resemblance exists between two species that are separable by

characters which do not point to a close relationship.

There is every assurance that the species studied on apple since

1928 in Vernon, British Columbia, is Eriosoma lanigera (Haus.) and

equal assurance that the recently introduced woolly aphis on thorn,

alternating between elm and thorn, is not lanigera. There is no option

but to consider the latter aphis to be Eriosoma crataegi (Oestlund)

and therefore distinct.
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FURTHER NOTES ON THE WOOLLY APHIS PARASITE
Aphelinus mali Hold.

By E. P. Venables

Dominion Entomological Laboratory, Vernon, B. C.

In 1933, a short paper was presented before this Society, dealing

with the introduction of Aphelinus mali Haldman. into the Okanagan
Valley. No information was available at that time regarding the ef-

fect of the parasite on the seasonal abundance of the woolly aphis,

Eriosoma lanigera Hausman, as the parasite had only been introduced

two years previously.

During the four years following its introduction, the parasite was
reared in large numbers on caged apple trees at various points through-

out the Okanagan, between Vernon and Oliver, and from these centres

its further spread was attained by various measures, some of which

may be briefly mentioned.

This parasite, in the adult stage, is a very small Hymenopterous
insect which becomes active when disturbed, but usually prefers to

crawl slowly over the leaves in search of its host, or to proceed by

short hops from twig to twig, rather than to indulge in long flights.

They were found most commonly on the lower sides of the leaves

rather than on the upper surface, and most of those collected were

taken from beneath leaves on the lower branches. Various means

were tested for collecting the adult parasites in the cages and for

transporting them to the locality in which they were to be released.

The use of a suction apparatus, attached to a glass vial and operat-

ed by the mouth, proved to be satisfactory for capturing the insects

on the leaves and also on the walls of the cage. Tests were also made
in which small two year old trees were enclosed in drop cages of

cotton, which could be removed, and replaced by a tight, dark box

with glass vials inserted in the sides to capture the insects. Although

attracted to the light, they were not captured in sufficient numbers to

warrant the general adoption of this method. It might be practical

under certain circumstances.

Owing to the abundance of the parasites in the larger cages, and

the vast numbers of aphids on the water sprouts and spurs which con-

tained both larval and pupal parasites, the most satisfactory plan was

to cut sections of twigs and sprouts heavily infested with parasitized

aphids and to stand these in a tight tin box with damp sand. Large

consignments could be collected in this way, and any live aphids

present continued to feed, and the parasites to develop, for several
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days after the cuttings had been taken. These infested shoots could

be placed in the trees it was desired to infest and successful inocula-

tions could generally be secured. The long distances between the

breeding cages in the different districts and the amount of travelling

necessary to take care of all the material, made it difficult to keep up

with the emergence of the parasite in all the cages during the season,

and in order to avoid waste of material, a section of the cotton wall

of each cage was replaced with wire netting through which the para-

sites could escape to nearby trees.

Distribution of cuttings from the cages was also undertaken by

the local Provincial Field Inspectors in the district where the cages

were operated.

The comparative abundance and spread of Aphelinus mali has been

watched carefully and it has been found to occur in practically every

section of the Valley, and may be observed in almost every orchard.

The very wide distribution of the insect from the original points of

liberation is remarkable. In two seasons it was found to have crossed

Okanagan Lake, a distance of about two miles. At Kelowna, the in-

sect is common three miles from the nearest orchard in which it was
released four years ago, and at Penticton, it has been recovered at

long distances from the points of release.

The woolly aphis has not occurred in outbreak form since

Aphelinus mali was introduced, but owing to the lack of information

regarding its seasonal abundance over a period of years, we cannot

as yet place the scarcity of the pest to the credit of Aphelinus mali.

We know that outbreaks of woolly aphis have occurred periodically

in the past, and it is to be regretted that we have no data by which

to compare outbreak conditions over a longer period. Such information

might help to a better understanding of the actual influence of

Aphelinus mali on the comparative prevalence of its host.

In the cages, the parasite never actually destroyed all of the aphids,

and reinfestation occurred each year in all cages. Conditions affecting

the abundance of the aphis seem also to affect the prevalence of the

parasite. At Penticton, in one of the cages erected when the general

woolly aphis infestation was on the decline, the aphis failed to de-

velop to any extent in the cage
;
although many colonies were intro-

duced from time to time. Aphelinus mali, although placed in this cage

in some numbers, never produced a strong infestation at any time and

both parasite and host remained at a fairly low ebb compared to other

cages in previous years, when aphis infestation was heavy.

Whilst this paper deals with general conditions rather than detailed

observations, a few notes on the development and activity of this para-

site may be of interest. The presence of the
.
larva of Aphelinus mali
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within its host is first indicated by the body of the aphid becoming

swollen and of a pale yellowish colour. Up to this time, the aphid

continues to exude honey dew and to moult, but soon after the yellow

colour is assumed, the insect dies, and the skin becomes black and

brittle, covered to some extent with the woolly powder produced in

life. The body of the aphis may turn black within eight to ten days

following oviposition by the parasite. In experiments to determine

whether the parasitism of the young aphids prevented their reproduc-

tion later, it was found that in the case of aphids in the second instar,

death occurred in from nine to thirteen days, and that no. reproduction

occurred.

Aphelinus mali appears to be of particular value in the early sum-

mer at the time of the migration of its host to the terminal growth,

where they settle down in axils of the leaves above the new buds.

The presence of the aphids in this position is easily overlooked, al-

though 75% of the leaf axils may harbour from one to three insects

or more. In a series of counts, it has been shown that over 60% of

these isolated and incipient colonies may be destroyed by Aphelinus

mali and later infestation thereby checked.

An examination was made of forty colonies of woolly aphis to

determine the percentage of colonies attacked by the parasite, and the

number of individual aphids destroyed in each colony,^ with the fol-

lowing results :-

Of the forty small colonies, thirty-three had been attacked and

contained black aphids. In these forty colonies, there were 126 insects,

of which 53 had been killed by the parasite. This does not take into

account those insects containing the eggs or larvae of Aphelinus.

Six of these colonies had no live aphids present and these may have

been destroyed by predators, as no steps were taken to exclude either

Coccinellids or Syrphid larvae.

In order to understand what influence Aphelinus mali will exert

on woolly aphis outbreaks in the future, a better understanding of the

periodical cycles of its host is necessary. Information of this kind is

lacking in the case of some of our commonest insect pests and should

be remedied by systematic observations each season, rather than de-

pending on memory, or upon records compiled duriijg the winter

months, long after the insects concerned have disappeared.
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FURTHER NOTES ON THE FLEAS OF BRITISH COLUMBIA

By G. J. Spencer

University of British Columbia, Vancouver, B.C.

Section A. New Species.

In the Proceeding's of our Society for 1935, published Feb. 1936, I

gave a list of 61 spp. of Fleas, compiled from all records but mainly

from Rothschild and Jordan’s lists and from the collections at the Uni-

versity and at Kamloops, which were identified for me by Dr. Wagner
of Belgrade

;
two species in the list were new.

Since that time, Dr. J. Wagner has published a couple of papers

on our fleas.

In the Canadian Entomologist, Vol. 68 p. 193 for September 1936,

he gave full notes on 61 sp. of fleas of British Columbia and described

4 new species and one new variety, as follows

:

In my list.

—

Megarthroglossus similis Wag.
M. spenceri Wag.
M. pygmaeus Wag.

Not in my list.—

Thrassis spenceri Wag.

Megarthroglossus longispinus Baker var

exsecatus Wag. var. nov

There has just come to hand another publication, “Neue Nordam-

erikanische Floharten” in Zeitschrift fur Parasiten Kunde, 8 Band, 6

Heft, 26 Sept. 1936, in which he again mentions Thrassis spenceri but

describes four more new species from my collections at the University,

as follows

:

Ceratophyllus petrochelidoni Wag.

which I took off eave swallows in the Chilcotin and at Kam-
loops.

Megarthroglossus adversus Wag.

from a white-footed mouse (Peromysus) collected at the Uni-

versity.

Neopsylla scapani Wag.
from Schaffer’s Mole, Vancouver.
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Nycteridopsylla vancouverensis.

from silver-haired bat taken at the University.
:

Of all these 9 new species, the types of five have been deposited in

the Canadian National collection and the other four will soon be sent

there. Paratypes, when indicated, are at the University.

1 am extremely indebted to Dr. Wagner for naming this material

for me and for his generosity in returning to me all the types and so

much of my material. In fact, it is only where species are represented

by an abundance of material, that he has kept any specimens for his

own collection.

Section B. Note on Fleas in Vancouver Residences.

During the past year, I have received many more records of cat

and dog (chiefly cat) fleas infesting residences in the city. In nearly

every case, the fleas were associated with sawdust used for fuel. In

some cases, cats or dogs, or both were present
;
in others, no animals

were present at all and in my own house, where an outbreak occurred,

there was no sawdust and the cats were there for only the month of

June.

Except for one case, where the bathroom was concerned, and where

flea larvae were common on the floor especially under the bathtub, the

outbreaks have all occurred in basements and have spread from there

to the living rooms.

I have at last got definite proof—for which I have been looking for

two years—that the fleas have actually been brought into a previously

uninfested house, in the sawdust. They appeared within a few hours

of the sawdust being brought in. This means that the fuel must have

been infested in the warehouses or mill heaps.

During the past three years, I have carefully watched eight cats

and one dog in sawdust-burning homes and in no case do the animals

bed down in the sawdust. They play over it and use it as a toilet, but

they never lie in it. It is in the margins of the heaps that fleas flourish,

so their eggs must drop off the hosts as they play in the sawdust, or

spread from the animals’ beds.

The summer climate of Vancouver seems especially suitable for

fleas and they can flourish in any home where a little dust accumulates,

provided it is sufficiently damp. In fact, they can flourish in any base-

ment and it becomes necessary to consider the possibility of an out-

break in any home, especially if domestic animals are present. The
presence of sawdust provides the necessary dampness.

Suggested Control Measures.

Last year I mentioned aids to control—freeing animals of their
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fleas with a little fresh clerris powder, cleaning up and burning all dust

from animals’ beds and the floor all around, and treating the edges of

sawdust heaps with a thin sprinkling of derris powder.

At this time, I would recommend two new control measures

:

1. Spraying the basement thoroughly with any fly spray and then

sprinkling a thin layer of fresh cedar sawdust all over the basement

floor and around the sawdust bin. There are several cedar mills in

Vancouver, but cedar sawdust is so bulky that is is not used for fuel,

although its heat value is equal to that of the best fir sawdust. A few

sacks of cedar sawdust can readily be obtained or can be ordered from

a mill at the same time as the other fuel.

2. Fleas flourish best in closed-up damp basements. They invariably

form a plague when houses have been shut up all summer and have

become damp. Where fleas occur, people have a tendency to shut their

basements closely and use the upper part of the house. Just the reverse

should be done—open the doors and windows and let the basement dry

out as far as possible—let the wind sweep through it.

When people go away for summer holidays, it would pay to open

windows at opposite ends of the basement, nail heavy fox-wire netting

or close chicken wire netting of J4 inch mesh across the frame, and a

second barrier* of common wire mosquito netting. The heavy wire will

keep out all animals and the mosquito netting, all insects, and the

current of dry summer air through the basement will dry out the floor

and the edges of the sawdust bin and will go a long way to killing off

all fleas (and sowbugs) and preventing their breeding.
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ECTOPARASITES OF BIRDS AND MAMMALS OF
BRITISH COLUMBIA

II. A Preliminary list of the Pupipara, Louse Flies.

By G. J. Spencer

University of British Columbia, Vancouver

These remarkable and in some cases degenerate flies, are parasitic

upon birds and mammals, where most of them move with easy speed

through feathers and fur or hair. It is supposed that both sexes suck

blood from their hosts, since both have protrusible piercing mouth
parts. The bodies are usually flat and leathery and the legs are pro-

vided with strong claws
;
some are always wingless and slow-moving

like the sheep-tick, while others, especially those on birds, are winged

for flying from host to host. Some shed these wings at a fracture point

close to the base soon after finding a host, while the bird parasites

retain their wings throughout life. All, except the sheep tick which

never has wings, have halteres or balancers on the metathorax.

The reproduction of these insects is unusual, in that the female pro-

duces a full-grown larva which has been nourished in a uterus by

specially developed accessory glands, and either deposits the larva in

the nest of the host, where it pupates very shortly, or extrudes it par-

tially from a pouch, where it pupates almost immediately and the

puparium is carried around by the female, often until the young fly

emerges. Occasionally, a fly may be found carrying around an empty

pupal case from which its offspring has recently emerged
;
this habit

is especially true of our species on deer.

Amongst the Diptera, this viviparous form of reproduction occurs

only amongst these louse flies and the tse-tse flies.

The following notes are based upon the collections which I have

accumulated at the University and upon observations in the field.

Further details of the louse flies upon deer are being published in a

separate paper “The Ectoparasites of Deer in British Columbia''.

Acknowledgements.

I am deeply indebted to Dr. Joseph Bequaert, of Harvard School of

Tropical Medicine, who identified my preliminary collections and thus

enabled me to cope with later collections. I am also greatly indebted
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material : Messrs. E. R. Buckell, I. McTaggart Cowan, K. Racey and

especially the late R. A. Cumming who developed a novel technique

for collecting these flies. Shortly before his untimely death last sum-
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mer, Mr. Camming gave me permission to publish his methods, which

I shall describe very shortly.

The fact that winged louse flies quickly leave their fallen hosts is

well known to anybody who has ever collected them, and this brings

up some interesting points as to why they do. It is conceivable that if

the bird host was shot and left lying, without being disturbed at all,

the flies would leave it as soon as it commenced to cool, which would
not occur for at least a few minutes. On the other hand, if the host is

killed and picked up almost immediately, it is possible that something

in the unnatural position, or the disturbance of the feathers, might cause

the flies to leave. That it is not necessarily due to being alarmed at

the sight of a strange object (man) is shown by my experience with

a fly on a red-tailed hawk. One evening at dusk I fired with a .22

rifle at a small object which was on the ground, moving amongst dense

grass and flowers in an upland meadow, and on going up to see what
it was, 1 was surprised to find a bird (instead of, as I had supposed, a

wood chuck) sitting with its wings spread as if ready to take off. Even
as I approached and was still a few feet away, I saw a large louse fly

come up through the secondaries of the left wing and fly off. Keeping

clear of beak and talons, I lpoked the bird over very carefully for an-

other fly and for Mallophaga. Finding nothing, I stood up and the

hawk promptly flew away, perched for a few minutes on a stag-headed

aspen near by and then flew again, soaring out of sight. There was no

trace of injury to the bird, and the fly left before I touched it, so one

cannot attribute its alarm to the smell of blood or to any unusual dis-

turbance in the. feathers of its host.

Winged and broken-winged flies on deer, however, do not leave

their hosts at all, but die among the hairs. I have taken some alive and

active eleven days after the deer was shot (in November)
;
most flies

from this deer died within a few minutes of being removed from the

hide, although a few of both sexes survived for nearly twenty minutes

in methanol.

One species of louse fly locally frequents a number of small pas-

serine birds, especially robins which so often become a pest around

cherry trees in late summer. Mr. Gumming soon found that the flies

leave within a few seconds after their hosts have been shot, so he put

out about a score of quart “gem” jars under his cherry trees, shot the

birds with a collecting gun, and immediately they fell, pounced on them

and shoved them into the nearest jar, which he at once covered with

cheese cloth held in place with rubber bands. The flies would leave

the birds and, in endeavoring to escape, would work their way through

the cheese cloth, thus giving him time to pick them off into a killing

jar. He assured me that it was necessary to shoot the birds so that

they fell almost directly into the jars—so soon would the flies leave
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their dead hosts. All my records from robins were supplied by Mr.

Cumming who collected them in this way.

All this means that a collector of these flies must pounce on all

birds he shoots, especially birds of prey and game birds, and immedi-

ately drop them into a net or bag, if he expects to collect all flies that

may be on them.

Distribution in British Columbia.

The Order Pupipara contains four families whose members have

very restricted habits.

1. The Family Braulidae contains only one genus; one species Braula

caeca Reav. occurs in Europe on the queens and drones of honey bees,

and the other, B. kohli, occurs on a wild bee in the Belgian Congo. As
far as I can determine, it has never been reported in Canada and but

rarely in the United States and then probably on bees imported from

Europe. The family is uncertainly placed at present, on account of

certain conflicting features in the anatomy and habits.

2. The Family Nycteribiidae contains 5 genera and some 50 species, of

which 8 species occur in North and South America and 3 of the 8 in

California. All recorded species are wingless and occur on bats. They
are long-legged insects, with the small head doubled back in a groove

on the dorsal aspect of the thorax. So far, I have only one record from

this Province, Basilia forcipata Ferris, (male) taken by the late Ken-

neth Auden off a bat from near Aspen Grove, in the Nicola region, in

1924. The species of bat is not recorded, but since both Myotis and

Eptesicus occur near Aspen Grove, I presume that the fly must have

come from a species of one of these genera.

3. The third Family is the Streblidae, of 13 genera but few species.

They are both winged and wingless, almost all parasitic upon bats and

mostly tropical. Two species of the genus Strebla occur in California,

but so far, I have only one record from British Columbia, that of a

small winged species of Trichobius taken from an undetermined bat

found in a mine shaft in the Okanagan Valley by Mr. A. A. Dennys
and given to me by Mr. E. R. Buckell.

I have examined a fair number of bats in the last ten years but have

ne^er found a member of either the Nycteribiidae or Streblidae.

4. The fourth Family is the Hippoboscidae, of some 18 genera and a

considerable number of species, distributed all over the world on birds

and mammals. My collections consist of 7 genera and 9 species from

this Province and many specimens of Hippobosca longipennis F.

(— capensis v. Olf :) from India, off dogs and cattle.
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The British Columbia Species of Hippoboscidae

1. Melophagus ovinus (L.). This is the ubiquitous sheep tick, distrib-

uted wherever sheep are kept. It is an entirely wingless insect, without

halteres, flat and slow-moving. Males are smaller than females, some-

times very small. My experience is that both sexes die within a few

minutes of being removed from their hosts.

2. Lipoptena depressa (Say) has been taken off the coast deer from

several points on Vancouver Island such as Sooke Lake, Comox and

Campbell River and from Lasqueti Island in the Gulf. In one collec-

tion from a deer shot in November at Campbell River, I took 51 fe-

males, of which several were carrying larvae in various stages of de-

velopment and extrusion, and 30 males. Most of them had broken off

their wings when collected. On the same deer was a solitary male of

the next species. Only the head and generous scalp of the deer were

available so the animal must have been heavily infested, perhaps with

both species. •

3. Lipoptena ferrisi J. Beq. (— L, subulata Coq.) (Dr. Bequaert in-

forms me that this is not subulata, as Ferris called it, so he has re-

named it ferrisi.) I have a number of collections from the Mule deer

of the Interior and on two occasions, solitary specimens amongst L.

depressa from Vancouver Island. Of one collection of 7 males and 4

females, taken , from a deer at Pemberton Meadows in November, one

of the females contained a young larva.

The distribution of these two species is interesting-

—

depressa being

mostly on the Coast Islands and ferrisi in the Interior. When both

species occur on the same animal on the coast, depressa greatly out-

numbers ferrisi. One record of both species on a coast deer is from

Pemberton, on the mainland, but still in the coastal region.

I have treated of these and other parasites of deer (except ticks)

in a separate paper, to be published shortly.

4. Ornithomyia avicularia L. I have only one collection of one indi-

vidual of this world-wide species, taken off Steller’s Blue Jay at Tofino,

on the west coast of Vancouver Island.

5. Ornithomyia fringillina Curtis (— O. chloropus Bergroth)

This is the most frequently-occurring species in British Columbia.

Its distribution, according to my collections, is summed up in the fol-

lowing table

:
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Records of Ornithomyia fringillina Curtis in British Columbia

Locality A.O.U. Month No. per Host

Chezakut Lake 54 Ring-billed Gull August 1 fly

Lytton 297 Blue grouse, Juvenile September 1 fly

Lone Butte 297 Blue grouse ( ?) October 1 fly

Wentworth 299 Franklin’s grouse October 1 fly

Salmon Arm 332 Sharp-shinned hawk August 1 fly

Jesmond “Hawk” sp. undet. August 3 flies*

Prob. Vancouver 366 Long-eared owl February 1 fly,

carrying pupa

Pitt River 379 Coast Pygmy owl September 1 fly

Vancouver 394 Gairdner’s Downey
Wd-pecker June 1 fly

Vancouver 413 Red-shafted flicker November 1 fly

Vancouver 493 Chinese starling 14 August 1 fly

Vancouver 493 Chinese starling 28 August 1 femalef

Vancouver 567a. Oregon Junco July 1 fly

Vancouver 581 Rusty Song sparrow June 1 fly

Vancouver 583 Lincoln’s sparrow November 1 fly

Vancouver 596 Black-headed grosbeck July 1 fly

Vancouver 646 Lutescent warbler June 1 fly

Vancouver English sparrow July 1 fly

Vancouver 758 Russet-backed thrush June, 1 fly each

August, See

September Note 3

Vancouver 759 Plermit thrush October 1 fly

Vancouver 761 Robin and North-west June, 17 records

Robin July & 1from Robin

August Note 4
* Note 1. t Note 2.

Notes on above Records.

Note 1.

The description of the hawk shot at Jesmond, (1937) in the Big

Bar country west of Clinton, fitted best the Red Tail, but my informant

was not sure. The bird carried three flies; one of these, a female, car-

ried, on the posterior tip of the abdomen, a dense tuft of eggs of the

mite M'yialges. One mite is clearly visible at the edge of the egg mass

and there may be another, or several mites, in the middle of the mass.

Note 2.

The fly taken off Chinese starling on August 28 (1936) was carrying

several specimens of the curious mite Myialges and clumps of their

eggs, on the dorsum of the abdomen. Dr. Bequaert kindly named the
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genus for me when calling my attention to their presence on the fly,

but the specimens do not agree closely with Ferris’ figures of M. Caul-

atoon which they resemble rather than M. anchora, except that the

four anal bristles and the tarsal bristles are much longer in my speci-

mens and the tips of the legs are provided with suckers rather than

with chelate or bifurcate bristles.

Note 3.

The fly taken off Russet-backed thrush in June was carrying five

specimens of the Mallophagan louse, Degeeriella interposita Kellogg.

The lice were named for Dr. Bequaert, to whom I sent the fly, by Mr.

Harold Peters, recently of Washington, D. C. I am grateful to Mr.

Peters for this identification.

Note 4.

I have seventeen records of this fly off Robin and Northwest Robin

during June, July and August, all taken by Mr. R. A. Gumming in

South Vancouver, when he was making a special effort to get lice off

robins for the United States National Museum. Of these seventeen

birds, twelve had one fly apiece, three had two apiece and two had

three flies apiece.

It is interesting to note again the distribution of this fly O. fring-

illina on its various hosts. One is a gull, two are grouse or ground

game birds, two are hawks, two are owls, two are birds that nest in

holes in trees and there are ten species of perching birds; in all, nine-

teen species and one variety. Moreover, the one record taken early in

the year, the Long-eared owl shot in February, is the only one that

has given evidence of the flies breeding, though the puparium being

carried round by the fly was empty, showing that breeding had passed,

at least in this instance. This forms a contrast to the flies found on

deer, which seem to breed, or at least to produce their larvae, in late

autumn and early winter.

6. Ornithoctona erythrocephala (Leach) taken off a Peregrine falcon

in summer, at Osoyoos.

7. Ornithoica confluenta (Say) (— O. promiscua) taken from Rusty

song sparrow in August and from Steller’s Jay in September.

8. Olfersia fumipennis Sahib taken from Lincolns sparrow and from

Lutescent warbler in June, at Vancouver. Also from an “unknown

host” at Kamloops in September.

9. Lynchia nigra Perty, from a Sparrow Hawk (grasshopper hawk)

in April at Huntingdon.
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THE IMPORTANCE OF PHENOLOGICAL NOTATIONS
DURING INSECT ECOLOGICAL STUDIES

by J. D. Gregson

Dominion Entomological Laboratory, Kamloops, B. C.

During the past two years the Dominion Entomological Labora-

tory at Kamloops has been accompanying its tick and biting fly field

observations with brief notes on floral life and development at the

particular area under study. The increasingly significant value of this

correlation has encouraged the laboratory to pay a still greater atten-

tion to the floral distribution and advancement throughout all areas

within its scope.

The nature and value of phenological recordings are outlined

herein, since it is possible that such studies might also be of aid to

phases of work carried out by other British Columbia laboratories and.

if this should be so, a co-operative recording from various parts of the

province would serve to accumulate a more accurate and comprehen-

sive mass of data than could be collected by any single laboratory.

The value of notes on floral species and their development in a

given area under observation may be discussed under two headings.

Firstly, the inaccuracy of dates, and their often misleading signi-

ficance, has probably been realized by all field entomologists. Due to

ever-differing combinations of rainfall, temperature, wind and other

climatic factors, it is very seldom that we have two seasons of similar

advancement, thus rendering useless the recording of a certain speci-

men as being taken on July 15th, for example, with hopes of taking

more during the following year on the same date. As an instance of

this, streams have been noted by the writer to breed consecutively,

several distinct species of blackfly throughout a season, and it was his

misfortune only last season to miss entirely a certain described early

stage, that he had observed in the same locality but a few days later

the previous year.

Ticks are very sensitive to weather conditions, and through their

united response to certain factors, have been known to cause severe

outbreaks of tick paralysis. Owing to the variation in weather condi-

tions, however, their activity at a certain date one year cannot be

predicted for a similar calendar date in the following year.

It seems, then, that we need some means of recording the average

effect of all the changing weather conditions. Vegetation appears to

be the only and, fortunately, the most suitable form of indicator for

this purpose. It is believed that by noting the development of a series

oi some twelve or more common nlants, either by leaf, flower or berry,
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a series of climatic periods can be established that can be duplicated

during- any following year; it is very reasonable to expect that these

periods will always be accompanied by a similar insect fauna and

development in any set locality.

Secondly, it should be possible, through the aid of the delicate

responses of plant life to climatic conditions, to establish type areas

in which we may reasonably expect to find a certain insect fauna.

Such areas, of course, may be micro- or macro-climatic in nature, and

may be separated by a few feet or hundreds of miles: Thus, two or

more areas that are found to include a common typical- set of plants

would probably yield a particular species of insect, common only to

the certain primary climatic and secondary vegetative factors therein

exhibited.

This second phase of study may not be as accurate and of as much
value as the first; nevertheless, it bears many interesting speculations

and does fit in very nicely with the previously-mentioned phenological

recordings.

The system of referring to the floral development as indicators of

time and locality is not new and has been used in Canada in con-

nection with the preparation of spray calendars and similar work. Its

application to entomology where the insect under study is not directly

related to the plant development is however, I believe, still a matter

to be given trial, and in consequence is a procedure that is open for

criticism and suggestions. Observations of sets of plants common to

the district could be recorded on special mimeographed sheets; these

notes, in the active spring months, could be made every week, or even

more often. In all cases, the greater the number of plants recorded,

the more accurate will be the date or area indicated.

In dealing with type areas, discretion should be used: in choosing

plants or trees that are not too rare, and yet are not ofi such general

distribution that they will overlap on adjoining areas. The species

should preferably be familiar to the layman and free from similar

or confusing forms.
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Biological Calendar

1937

June
lst-5th 6th-10th llth-15th 16th-20th 21st-25th 26th-30th

Floral

notes

:

Rose-

bud- bud+ blossom blossom+
blos-

som++
petals

fallen.

Black-

berry green red-green red- red+ ripe— —

Thimble-

berry

Cherries

ripe 4-

+

Salmon-

berry red+ ripe ripe+

Insect

notes

:

Notes on

abundance

of various

species,

economic

and

otherwise.

Rainfall

since

previous

date

:

Slight

showers,

high.

humidity

Average

temp.

:

75” F.

-

Sunshine

:

Cloudy
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SOME NOTES ON THE PERIODICITIES OF CERTAIN INSECTS

IN RELATION TO THE SUN SPOT CYCLE

By Hector A. Richmond (Junior Entomologist)

Dominion Entomological Laboratory, Vernon, B. C.

This paper is but a brief summary of some of the known facts re-

garding sun spots and a comparison of some of our insect periodicities

with those of the sun spot cycle.

Although astronomical observations were recorded, by the Chinese

as far back as 2136 B. C., (Chambers 1909) the first authentic record

of a sun spot is dated 188 A. D.

The nature of sun spots has been described by Dr. DeLury of the

Dominion Observatory as whirling storms on the sun, much like a

cyclone on the earth. Some of these are as large as our earth, others

ten times as large. A spot the size of our earth, however, in compari-

son to the sun, would be no more than a trivial blemish on the solar

disc. The centrifugal force of the whorl decreases the pressure at the

centre and slightly cools the hot gas, giving it a darker centre. These

spots have long been known to vary in number from year to year.

Statistics procured over a long period of time show that they reach

a maximum in number periodically from 9 to 14 years with an average

cycle of 11.5 years. Since the sun is fundamentally responsible for our

weather, it is plausible that the type of weather we experience should

vary with the sun’s condition. Data from Australian rock deposits 200

million years old, layers of clay deposited each spring for thousands

of years, growth rings in trees in California and Arizona, all indicate

that the sun has been following this regular cycle with varying degrees

of intensity all that time.

Sun spots are, apparently, indications that the sun is undergoing

an increased activity and that the unspotted area is giving off more

heat than usual. It is, therefore, the condition of the sun, and not the

spots themselves, that produces changed conditions on the earth dur-

ing sun spot years.

Recent discoveries show that during sun spot years the area of the

sun surrounding these spots is higher in solar atmosphere and that it

is emitting a larger amount of ultra-violet light, which is frequently

75 percent greater and sometimes double when spots are numerous

than when scarce. Sun spot years are therefore sun-burn years. Ultra

violet light is known to liberate electrons from gases of low pressure,

and this is what apparently happens to the upper atmosphere of the

earth, which in turn becomes electrified during maximum sun spot

years. This causes disturbances in various electromagnetic phenomena



50 B. C. Entomological Society

and is evidenced by auroral displays and disturbances in terrestrial

magnetism, telegraphy, radio, etc. Further, an electrification of the

atmosphere results in the formation of ozone which exerts an absorp-

tion of solar radiation. It also induces the formation of cloudiness

where water vapor is present.

Generally speaking, cloudiness and sun spots vary directly, whereas

temperatures vary inversely. Hence, maximum sunspot years are ac-

companied by a maximum of clouds and a minimum of mean temper-

atures
;
while minimum sun spot years are accompanied by higher

temperatures and greater transparency of the atmosphere. St. John’s,

Newfoundland, for example experiences a 20 percent greater rainfall

during years of maximum sun spots. On the other hand, there are

exceptions to this general rule. During minimum sun spot years, the

greater transparency of the atmosphere and higher temperatures pro-

duce a greater evaporation on coastal points and this frequently pre-

cipitates inland. Thus Edmonton shows as much as 50 percent greater

rainfall during the minimum years than at the maximum of sun spots.

The greater atmospheric transparency of minimum sun spot years re-

sults in more rapidly rising air currents and quicker evaporation, thus

producing more thunderstorms. Toronto, for example, shows 30 per-

cent more thunderstorms during the minimum sun spot years.

In general, we may say that the sun spot cycle is accompanied by

variations in the sunlight received, electromagnetic conditions, chemi-

cal compounds, and transparency of the atmosphere, temperature,

cloudiness and precipitation. It would be logical, therefore, to look for

some variation in the condition of life in general, in accordance with

fluctuations of the physical elements by which they are controlled.

The periodicities of certain insects and diseases are definitely correlated

with weather, but records correlating life in general with the sun spot

cycle are all too scarce. Possibilities in this direction are suggested by

a study of grasshopper outbreaks.

One of the first attempts to correlate the grasshopper cycle with

sun spots was made by A. H. Swinton in England in 1878. Criddle,

(1932) published a homogeneous record of grasshoppers, grouse, and

rabbits recorded in Manitoba between the years 1895-1929. The relation

between their abundance and sun spots was shown graphically and in

all cases, their numbers varied directly with the sun spots.

In considering the grasshoppers, Criddle mentioned that grass-

hoppers are probably kept in bounds by natural enemies and meteoro-

logical factors, but one would not expect to find grasshoppers subject

to both at the same time, for weather adverse to grasshoppers probably

would be detrimental to their natural enemies. In Manitoba, the higher

temperatures, early spring and intermittent thundershowers accom-

panying the minimum sun spot period seemed most beneficial to the
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grasshopper population. This condition, he found, occurred during

thirty-two grasshopper outbreaks.

In an analysis of conditions as recorded in British Columbia dur-

ing the past outbreaks, dating from 1889 to 1934, a rather striking sim-

ilarity is shown, particularly in the Nicola country, as illustrated in

the accompanying graph. The maximum outbreaks, apparently, have

accompanied the sun spot minimum. Since these early records are only

approximate, the fact that the peak occurs a year before or after the

minimum is of little consequence. Further, although a slight increase

is shown for 1906, near a sun spot maximum, the record for this year

is dubious, and is based on the memory of certain inhabitants. There

was no real epidemic that year.

Records from the Chilcotin country show a marked regularity, but

at a different phase of the sun spot cycle than in the Nicola. An ex-

amination of the graph shows that the maximum years of grasshopper

outbreaks occur, in a general way, between the maximum and mini-

mum sun spot years, with the exception of the years between 1913-17

and the present outbreak. Such variations, however, might be the re-

sult of other disturbing factors and, according to EL R. Buckell, the

present epidemic might well be influenced by over-grazing.

Factors which might contribute to the difference between the

Nicola and Chilcotin outbreaks are far beyond the scope of this paper,

but certain observations of Criddle in Manitoba might be of interest.

Grasshoppers appear in a variety of habitats, from moist regions to the

most arid. In two such regions, an annual precipitation double the

normal would have very different effects. In the normally moist area,

it might cause a heavy mortality, where in the arid region, it might be

ideal for vegetation and also grasshoppers. The optimum rainfall for

development would be the same in both places
;
although occurring in

different phases of the sun spot cycle. He further points out that

where grasshoppers are controlled by natural enemies, their increase

is often first recorded at a phase of the sun spot cycle which, though

perhaps less suitable for development, is free of natural enemies.

Bodkin (1929) has listed the years of maximum outbreaks of locusts

in Palestine, from 1865-1928, and although he made no mention of

sun spots, the accompanying graph shows their correlation in a mark-

ed degree, with the exception of 1928.

In so far as other insect outbreaks in British Columbia are con-

cerned, data on hand is much too scarce to attempt a correlation with

sun spots. Nevertheless, we have definite dates for the past three peaks

of bark beetle outbreaks. These occurred about 1911-13, 1921-23 and

1931-33. The first two reached their peaks at the sun spot minimum,

the latter about a year prior to the minimum. The periodicities of the
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Hemlock Hooper, Ellopia somniaria Hulst., show no apparent relation

to the sun spot cycle, although it is hard to tell whether the earlier

reference to this insect in British Columbia referred to small local

infestations or general outbreaks.

While the data contained in this paper is of a limited nature, Dr.

DeLury has stressed the value of any records on wild life which may
help in presenting a comprehensive picture of the response of weather

and living things to the astranomical cycles in various parts of Canada.*
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SOME LOCALITY RECORDS OF BRITISH COLUMBIA DRAGONFLIES

By E. R. Buckell
Dominion Entomological Laboratory, Vernon, B. C.—January, 1937

During the past few years the author has collected dragonflies in

the interior of British Columbia.

No opportunity has occurred to make collecting trips, nor to spend

any time searching for rare species. The material has been gathered

together while on routine work connected with the Dominion En-

tomological Laboratory at Vernon, B. C., and has been determined

for me by specialists.

Others, interested in the dragonflies of British Columbia and of

Canada, and able to devote more time to this interesting study, are

working upon publications which the author hopes may be assisted

by this brief locality list.

The list consists only of the species actually in the collection of

the Dominion Entomological Branch in the Vernon Laboratory. It

makes no mention of other species, well known to occur within the

province, but of which specimens with locality records are not on hand.

The localities are listed alphabetically and numbered, and the num-
bers marked on a map for reference. Sixty-two species and one geo-

graphic race
;
totalling 3851 specimens

;
are listed from 101 different

localities. The number of specimens on hand in 95% grain alcohol is

indicated in brakets following the localities, and, considered together

with the number of localities, gives a rough indication of their relative

abundance.

The author wishes to thank Dr. E. M. Walker, Dr. R. D. Bird,

and Mr. F. C. Whitehouse, for determinations and information con-

cerning synonomy, and members of the Dominion Entomological

Branch for material collected.

Locality List

1.

—Adams Lake

2.

—Arthur Lake (Falkland)

3.

—Aspen Grove

4.

—Azure Lake

5.

—Barkerville

6.

—Big Creek (Chilcotin)

7.

—Boleine Lake (Falkland)

8.

—Boswell

9.

—Bridge Lake

52.

—Okanagan Landing

53.

—Oliver

54.

—Osoyoos

55.

—Otter Lake (Armstrong)

56.

—Palling

57.

—Pavillion Lake

58.

—Paxton Valley

59.

—Peachland

60.

—Penticton
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10.

—Brisco

11.

—Burns Lake

12.

—Canal Flats

13.

—Canim Lake

14.

—Canoe

] 5.—Chase

16.

—Chezicut Lake

17.

—Chilcotin

18.

—Christina Lake

19.

—Clinton

20.

—Cold Creek (Kamloops)

21.

—Cranbrook

22.

—Creston

23.

—Douglas Lake

24.

—Edgewater

25.

—Falkland

26.

—Fernie

27.

—Field

28.

—Glacier

29.

—Golden

30.

^—Hat Creek

31.

—Hazelton

32.

—Hope Mountains

33.

—Horsefly

34.

—Humphrey’s Lake

(Kamloops)

35.

—Invermere

36.

—Kaleden

37.

—Kamloops

38.

—Kaslo

39.

—Kelly Lake

40.

—Leanchoil

41.

—Lillooet

42.

—Loon Lake (Salmon Arm)

43.

—Lumby

44.

—Mabel Lake

45.

—Malakwa

46.

—70-Mile House

47.

—150-Mile House

48.

—Moyie

49.

—Nakusp

50.

—Nelson

51.

—Nicola Lake

61.

—Pinantan Lake

62.

—Premier Lake

63.

—Pritchard

64.

—Prince George

65.

—Princeton

66.

—Quesnel

67.

—Quilchena

68.

—Redstone

69.

—Revelstoke

70.

—Robson (East)

71.

—Rolling’s Lake (Lumby)

72.

—Salmon Arm

73.

—Salmon Lake

74.

—Shawnigan Lake

75.

—Shuswap Falls

76.

—Similkameeti

77.

—Sinclair

78.

—Slocan Lake

79.

—Slocan Park

80.

—Smithers

81.

—Soda Creek

82.

—Squilax

83.

—Stanley

84.

—Steelhead

85.

—Stump Lake

86.

—Sugar Lake

87.

—Summerland

88.

'—Summit Lake
(Prince George)

89.

—Tappen

90.

—Ta Ta Creek

91.

—Tatla Lake

92

.

—Topley

93.

-—Vancouver

94.

—Vaseaux Lake

95.

—Vernon

96.

—Victoria

97.

—Wasa

98.

—Westbank

99.

—Westwold

100.

—Williams Lake
1

01.

—Winfield
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Order—Odonata

Suborder—Zygoptera
Family Lestidae

1. Lestes congener Hagen.—Aspen Grove; Azure Lake; Brisco;

Clinton
;

Creston
;

Douglas Lake

;

Edgewater
;
Hat Creek; Humphrey’s Lake (Kamloops); Inver-

mere; Kaleden
;
Kamloops; 150-Mile House; Nelson; Okanagan

Landing; Oliver; Osoyoos
;
Premier Lake; Prince George; Prince-

ton
;
Quilchena

;
Revelstoke

;
Salmon Arm

;
Similkameen

;
Stump

Lake; Sugar Lake; Summerland; Summit Lake (Prince George);

Ta Ta Creek; Vaseaux Lake; Vernon; Wasa; Winfield (291)

2. Lestes unguiculatus Hagen.—Canal Flats; Hat Creek; Osoyoos;

Premier Lake; Princeton; Wasa. (22)

3. Lestes dryas Kirby.—Aspen Grove; Bridge Lake; Boswell; Canal

Flats
;

Canim Lake
;

Chilcotin
;

Douglas

Lake; Falkland; Hat Creek; Horsefly; Humphrey’s Lake (Kam-
loops); Invermere; Kamloops; Kaslo

;
Lillooet

;
Mabel Lake;

150-Mile Flouse; Moyie
;

Revelstoke; Robson (East); Salmon

Arm; Salmon Lake; Shuswap Lake; Shuswap Falls; Slocan Park;

Stump Lake; Sugar Lake; Tatla Lake. (147)

4. Lestes disjunctus Selys.—Aspen Grove
;

Bridge Lake
;

Brisco

;

Canal Flats
;
Chase

;
Creston

;
Douglas

Lake; Edgewater; Falkland; Field; Hat Creek; Hazelton
;
Inver-

mere
;
Kaleden

;
Kamloops

;
Kaslo

;
Lumby

;
Mabel Lake

;
Malak-

wa
;
150-Mile House; Moyie; Nakusp; Nelson; Okanagan Land-

ing; Oliver; Osoyoos; Palling; Paxton Valley; Peachland
;
Pre-

mier Lake
;

Prince George
;

Princeton
;

Quesnel
;

Revelstoke

;

Robson (East); Rollings Lake (Lumby); Salmon Arm; Salmon

Lake; Shuswap Falls; Stump Lake; Sugar Lake; Summit Lake
(Prince George); Tappen

;
Vernon; Wasa; Winfield. (379)

Family Coenagrionidae

5. Argia vivida Hagen.—Field. (20)

6. Argia emma Kennedy.—Christina Lake
;

Lillooet
;
Mabel Lake

;

Oliver; Penticton. (30)

7. Amphiagrion abbreviatum Selys.—Canoe; Hat Creek; Kaleden;

Lumby; Salmon Arm; Ver-

non. (199)

8. Nehalennia irene (Hagen).—Chase; Salmon Arm. (84)

9. Coenagrion resolutum (Hagen).—Big Creek (Chilcotin)
;
Canim

Lake; Hat Creek; Horsefly;

Redstone; Tatla Lake. (18)

10. Enallagma boreale (Selys).—Aspen Grove; Boleine Lake (Falk-

land); Bridge Lake; Canal Flats;
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Canim Lake
;
Chase

;
Chilcotin

;
Clinton

;
Cold Creek (Kamloops)

;

Douglas Lake; Falkland; Hat Creek; Humphrey’s Lake (Kam-
loops)

;
Kamloops

;
Lumby

;
Malakwa

;
Oliver

;
Osoyoos

;
Paxton

Valley; Pavillion Lake; Penticton; Prince George; Princeton;

Quesnel
;
Redstone; Revelstoke; Robson (East); Rollings Lake

(Lumby)
;
Salmon Arm; Similkameen

;
Sugar Lake; Ta Ta Creek;

Tatla Lake; Vancouver; Vernon; Westbank; AVilliams Lake. (200)

11. Enallagma cyathigerum (Charpentier).— Bridge Lake; Brisco;

Canim Lake
;

Chase

;

Chilcotin; Clinton; Creston
;
Douglas Lake; Edgewater

;
Falkland;

Hat Creek; Humphrey’s Lake (Kamloops)
;
Invermere; Kamloops;

Kelly Lake; Lumby; 150-Mile House; Oliver; Paxton Valley;

Penticton
;
Premier Lake

;
Prince George

;
Princeton

;
Quesnel

;

Redstone; Rollings Lake (Lumby); Salmon Arm; Salmon Lake;

Shuswap Falls; Soda Creek; Stump Lake; Tatla Lake; Vernon;

Victoria; Winfield; Williams Lake. (311)

12. Enallagma clausum Morse.—Osoyoos; Penticton. (17)

13. Enallagma ebrium (Hagen).—Bridge Lake; Boswell; Falkland;

Kamloops
;
Summit Lake (Prince

George); Tappen
;
Vernon; Wasa. (50)

14. Enallagma carunculatum Morse.—Bridge Lake
;

Canim Lake

;

Christina Lake
;
Douglas Lake

;

Mabel Lake; Nakusp (Box Lake); Okanagan Landing; Oliver;

Osoyoos; Penticton; Salmon Arm; Sugar Lake; Vernon. (63)

15. Ischnura cervula Selys.—Aspen Grove
;
Bridge Lake

;
Chase

;
Chris-

tina Lake; Falkland; Kaleden
;
Kamloops;

Lumby; Nakusp (Box Lake); Okanagan Landing; Oliver; Osoy-

oos
;
Otter Lake (Armstrong)

;
Peachland

;
Penticton

;
Redstone

;

Revelstoke; Robson (East); Rollings Lake (Lumby); Salmon

Arm; Tappen; Vancouver; Vaseaux Lake; Vernon; Victoria;

Winfield. (172)

16. Ischnura perparva Selys.—Bridge Lake; Kaleden; Lumby; Oliver;

Osoyoos
;
Peachland

;
Penticton

;
Revel-

stoke
;
Robson (East)

;
Similkameen; Vaseaux Lake; Victoria. (62)

Suborder ANISOPTERA
Family Aeschnidae

17. Aeschna sitchensis Hagen.—Field. (22)

18. Aeschna juncea Linnaeus.—Field
;
Kamloops

;
Leanchoil

;
Lumby

;

Penticton; Quesnel; Sinclair. (33)

19. Aeschna subarctica E. Walker.—Field. (1)
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20. Aeschna interrupta E. Walker.-—No attempt has been made to

separate the material on hand

into geographic races, of which several are probably represented.

Over one hundred specimens from all parts of the province are

available for study.—Falkland; Golden; Hat Creek; Kaleden

;

Lumby
;

Malakwa; Nicola Lake; Oliver; Palling; Peachland

;

Prince George; Princeton; Quesnel
;

Revelstoke; Salmon Arm;
Sinclair; Slocan Lake; Soda Creek; Vernon; Winfield. (109)

2L Aeschna eremita Scudder.—Aspen Grove; Bridge Lake; Canal

Flats
;
Clinton

;
Douglas Lake

;
Edge-

water
;
Falkland; Kamloops (Lac la Jeune)

;
Kaslo

;
Malakwa;

Prince George; Princeton; Salmon Arm; Sinclair; Soda Creek;

Tappen; Topley; Vernon; Winfield. (61)

22. Aeschna canadensis E. Walker.—Malakwa; Prince George (Sum-
mit Lake)

;
Salmon Arm. (4)

23. Aeschna palmata Hagen.—Aspen Grove; Boswell; Bridge Lake;

Burns Lake; Cranbrook; Douglas

Lake; Falkland; Field; Golden; Hat Creek; Hazelton
;
Humph-

rey’s Lake (Kamloops); Kamloops; Kaslo; Loon Lake (Salmon

Arm); Mabel Lake; Malakwa; Moyie
;
Nakusp; Nelson; Okan-

agan Landing; Oliver; Peachland; Premier Lake; Prince George;

Quesnel; Revelstoke; Robson (East); Rollings Lake (Lumby)
;

Salmon Lake; Shuswap Falls; Similkameen
;
Sinclair; Slocan Lake;

Slocan Park; Smithers; Soda Creek; Topley; Vernon; Wasa;
Westbank; Winfield. (175)

24. Aeschna umbrosa umbrosa E. Walker.—Smithers; Quesnel (Aty-

pical). (3)

24a. Aeschna umbrosa occidentalis E. Walker.—Creston
;
Falkland; Gol-

den; Mabel Lake; Ok-

anagan Landing; Quesnel; Sugar Lake; Vancouver; Vernon;

Wasa. (20)

25. Aeschna constricta Say.—Creston. (20)

26. Aeschna californica Calvert.—Aspen Grove;; Salmon Arm; Squi-

lax
;
Tatla Lake; Vancouver; Ver-

non; Victoria; Westbank. (21)

27. Aeschna multicolor Hagen.—Adams Lake
;
Salmon Arm

;
Squilax

;

Victoria. (53)

28. Anax junius Drury.—Oliver
;
Salmon Arm. (4)

Family Gomphidae

29. Ophiogomphus severus montanus (Selys).—Adams Lake; Aspen

Grove
;
Canim Lake

;
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Chilcotin (Chezicut) Lake; Mable Lake; Princeton; Salmon Arm;
Summerland. (71)

30. Ophiogomphus occidentis Hagen.—Lillooet
;
Pritchard. (2)

31. Gomphus graslinellus Walsh.—Salmon Arm. (8)

32. Gomphus olivaceous Selys.—Pritchard. (1)

Family Cordulegasteridae

33. Cordulegaster dorsalis Hagen.—Shawnigan Lake. (1)

Family Corduliidae

34. Cordulia shurtleffi Scudder.—Aspen Grove
;

Barkerville
;

Bridge

Lake; Canim Lake; Kamloops (Lac

la Jeune)
;
Malakwa; Pinantan Lake; Prince George; Princeton;

Quesnel
;
Revelstoke

;
Salmon Arm; Vancouver. (67)

35. Somatochlora franklini Selys.—Field. (2)

36. Somatochlora semicircularis Selys. — Chilcotin; Fernie
;

Field;

Moyie
;

Prince George

,

Quesnel; Revelstoke; Slocan Park; Stanley. (21)

37. Somatochlora albicincta (Burmeister).—Arthur Lake (Falkland)
;

Revelstoke
;
Salmon Arm

(Fish Lake). (44)

38. Somatochlora hudsonica (Hagen). — Arthur Lake (Falkland);

Bridge Lake
;
Lac la Jeune

(Kamloops)
;
Salmon Arm. (24)

39. ..Somatochlora cingulata (Selys).—Arthur Lake (Falkland). (10)

40. Tetragoneuria spinigera (Selys).—-Squilax; Vernon. (3)

41. Macromia magnifica McLachlan.—Vernon. (1)

42. Macromia rickeri E. M. Walker.—Salmon Arm. (2)

Family Libellulidae

43. Libellula exusta julia Uhler.— Horsefly; Loon Lake (Salmon

Arm); Oliver; Osoyoos. (30)

44. Libellula quadrimaculata Linnaeus.—Aspen Grove; Chilcotin (Big

Creek)
;

Clinton
;

Douglas

Lake; Edgewater
;
Hat Creek; Horsefly; Oliver; Osoyoos; Prince-

ton; Revelstoke; Rollings Lake (Lumby)
;
Salmon Arm; Steel-

head; Vancouver; Victoria; Westbank. (36)

45. Libellula pulchella Drury.—Oliver; Osoyoos; Peachland
;
Revel-

stoke; Rollings Lake (Lumby); Sal-

mon Arm; Vaseaux Lake. (39)
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46. Libellula forensis Hagen.—Christina Lake; Oliver; Osoyoos
;
Sal-

mon Arm; Vancouver; Victoria. (8)

47. Libellula lydia (Drury).Oliver
;
Vancouver; Victoria. (6)

48. Sympetrum corruptum (Hagen).— Cranbrook
;

Creston
;

Hope
Mountains; Kamloops (Pass

Lake); Nelson; Oliver; Osoyoos; Peachland
;

Penticton; Wasa.

(40)

49. Sympetrum illotum (Hagen).—Victoria. (1)

50. Sympetrum madidum (Hagen).—Aspen Grove; Bridge Lake; Ca-

nim Lake; Hat Creek; 70-Mile

House; Osoyoos; Princeton; Salmon Arm; Tatla Lake. (74)

51. Sympetrum pallipes (Hagen).—Christina Lake; Douglas Lake;

Mable Lake; Moyie
;

Nelson;

Okanagan Landing
;
Oliver

;
Osoyoos

;
Quilchena

;
Stump Lake

;

Vaseaux Lake; Victoria; Wasa. (40)

52. Sympetrum vicinum (Hagen).—Victoria (1)

53. Sympetrum obtrusum (Hagen).—Arthur Lake (Falkland); Cres-

ton; Falkland; Kamloops; Lum-

by
;
Mable Lake; Malakwa

;
150-Mile House; Nakusp (Box Lake);

Oliver; Osoyoos; Paxton Valley; Peachland; Premier Lake; Ques-

nel; Rollings Lake (Lumby)
;
Salmon Arm; Shuswap Falls; Slocan

Park; Sugar Lake; Summerland
;
Tappen; Vernon; Wasa; Win-

field. (145)

54. Sympetrum decisum (Hagen).—Aspen Grove; Bridge Lake; Burns

Lake
;
Canal Flats

;
Canim Lake

;

Creston; Hat Creek; Humphrey’s Lake (Kamloops); Kamloops;

Lumby; 150-Mile House; Nelson; Oliver; Osoyoos; Prince George;

Princeton; Revelstoke
;
Robson (East); Rollings Lake (Lumby);

Salmon Arm; Slocan Lake; Stump Lake; Summerland; Vaseaux

Lake; Wasa; Westwold. (164)

55. Sympetrum semicinctum (Say).—Brisco; Canal Flats; Clinton;

Creston; Edgewater
;

Field;

Invermere; Kamloops; Mable Lake; Nelson; Okanagan Landing;

Oliver; Osoyoos; Revelstoke; Shuswap Falls; Sinclair; Vaseaux

Lake; Vernon; Wasa. (56)

56. Sympetrum costiferum (Hagen).—Brisco; Clinton; Creston; Edge-

water; Invermere; Mable Lake;

Nelson; Oliver; Peachland; Premier Lake; Princeton; Salmon
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Arm; Tappen; Vancouver; Vaseaux Lake; Vernon; Wasa; Win-
field. (88)

57. Sympetrum danae (Sulzer).—Burns Lake; Canal Flats; Chase;

Clinton; Creston
;
Edgewater

;
Field;

Hat Creek; Invermere
;
Kamloops; 150-Mile House; Oliver; Osoy-

oos
;
Peachland

;
Prince George; Princeton; Quesnel

;
Revelstoke;

Salmon Arm; Similkameen
;
Slocan Park; Smithers

;
Soda Creek;

Stump Lake; Summerland
;
Summit Lake (Prince George); Ver-

non; Wasa. (80)

58. Leucorrhinia hudsonica (Selys).—Arthur Lake and Boleine Lake

(Falkland); Aspen Grove; Chil-

cotin
;

Chase; Quesnel; Salmon Arm; Summit Lake (Prince

George). (25)

59. Leucorrhinia intacta (Hagen).—Chase; Creston; Oliver; Osoyoos

;

Salmon Arm; Vancouver; Victor-

ia; Westbank. (31)

60. Leucorrhinia glacialis Hagen.—Chase; Horsefly; Loon Lake (Sal-

mon Arm)
;
Salmon Arm (John-

son’s Pond). (35)

6L Leucorrhinia proxima Calvert.—Aspen Grove; Bridge Lake; Chase;

Chilcotin
;
Horsefly

;
Malakwa

;
Oli-

ver; Osoyoos; Princeton; Quesnel; Revelstoke; Salmon Arm;
Summit Lake (Prince George); Tatla Lake; Westbank. (87)

62. Leucorrhinia borealis Hagen.—Big Creek (Chilcotin). (8)
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OBITUARY

Alice McDougall Patterson

Mrs. Alice McDougall Patterson, collector of and authority on the

Aphids of British Columbia, died in Vancouver on 5th November, 1935.

Alice McDougall was born in Minnesota and received her primary

education in that State. Her father moved to Terrace, B. C., where

Alice lived a few years and then attended McMaster University at

Toronto where she was granted a B.A. degree. Upon the death of her

father, she made her home with an aunt in New Westminster and at-

tended the University of British Columbia at Vancouver where she

took her Master of Arts degree in Biology, specializing in the study

of Aphids.

She was an energetic and enthusiastic collector and soon had a

large number of friends sending in specimens from many points in the

Province. Moreover, she corresponded with specialists all over North

America and when she returned to Toronto for the doctor’s degree, she

took advantage of scientific meetings in the East to become acquainted

with many leading Entomologists on this continent. At Toronto, she

complied with all requirements for her final degree, including a thesis

on “The Classification of the Aphids of British Columbia,” but did not

take the final examinations.

In 1926 she married Mr. P. G. Patterson, a geologist now in

Bolivia, but spent most of her time in Canada, working in her private

laboratory at New Westminster. By 1933, she had over 200 named
species of Aphids and a considerable number of undescribed species.

At this time she contracted tuberculosis from which she died two

years later.

She had many other interests besides Entomology and engaged in

several commercial undertakings.

In the spring of 1936, her husband returned to Vancouver to wind

up her estate and very generously presented her entire collections to

the University. These consist of nearly 1,000 microscope slides, repre-

senting 211 species of Aphids, a very large number of mounted slides,

tentatively identified, some 700 collections of aphids in alcohol and a

large amount of general laboratory equipment of all kinds. Of parti-

cular importance is her library of books, bulletins and separates deal-

ing entirely with Aphids. —G. J. Spencer
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ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA
REPORT OF THE SECRETARY-TREASURER

For the Year Ending February 27, 1937

Herewith, I wish to present this report, briefly covering the activi-

ties of this Society for the past year.

Finances

The present bank balance as indicated and audited is $226.70. Out
of this must come the payment for the issue of the Proceedings now
in your hands, which will probably leave a rather slim balance. You
will note from the financial statement that a donation of $8.00 has been

made by a member to the reserve fund. I am sure the Society ap-

preciates such support and it is to be hoped that more members will

follow this example and build up the reserve fund as rapidly as possible.

A little later in this meeting I shall present a new plan with regard

to this fund.

Proceedings

The publication is costing more and more each year owing to in-

creased cost of labour and materials. In addition, the present number

is somewhat larger than usual. If it were published on a quarterly

basis it is possible that a contract price for the four numbers could be

obtained. As a quarterly, the publication would immediately command
a subscription rate. Several entomologists recently have remarked on

the interest created by our publication, owing to the diversity of sub-

jects dealt with. You will please note that separates have been pro-

vided for all contributors except in the case of lists, catalogues, etc.

Membership

At present the members in good standing number forty-three.

During the past year I have eliminated quite a number who have not

maintained an active interest in the Society. New members to be

elected at this meeting may possibly bring the number of active

members to fifty.

Library

In connection with the library, I should like to submit for your

inspection two beautifully prepared volumes which have been present-

ed to us by the Trustees of the British Museum. One is a very com-

plete work on the Genus Erebia of the World by B. C. S. Warren.

The other is on the Mosquitoes of Ethiopia by G. H. E. Hopkins.

Respectfully submitted,

GEO. R. HOPPING.
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UPON THE FUNCTION OF THE PSEUDOSTERNITE
IN THE ACRIDIIDAE

by C. J. Spencer
University of British Columbia, Vancouver

The tip of the typical male Acridiid abdomen consists of the large,

bulbous, up-turned ninth sternum which meets dorsally, the terminal

tergite or telson as illustrated in the accompanying diagrams. If this

ninth sternum or subgenital plate be depressed, there comes to view a

reddish, much-folded membrane, the pallium (Fig. 1.) which in turn

conceals the intromittent organ or aedeagus
;
the aedeagus is composed

of two dorsal and two ventral lobes (Fig. 2.) lying in the deeply de-

pressed genital cavity. Cephalad of the aedeagus and still further sunk
in the genital cavity, lies a heavily sclerotised plate, the pseudosternite

or epiphallus (Figs. 2 and 3, epi. st.). The conformation of this struc-

ture varies more than any other part of the male genitalia and forms a

valuable point for separation of the species of the Aeridiidae. Unfor-
tunately, it is so sunk and concealed in the genital cavity, and snaps
back into place so readily, that it is difficult to expose even in fresh

insects without injuring the surrounding parts, unless the specimens
are captured in the act of pursuing females, when the genitalia are

often partly extended
;

in dried specimens it is necessary to make
caustic potash preparations necessitating mutilation of the specimen.

This remarkable structure is roughly square or rectangular and
carries very variously-formed projections at the four corners; the

anterior or cephalic hooks are better developed than the caudal ones
which may be poorly developed or wanting. The hooks point latero-

cephalad.

I first observed this structure many years ago when working on
the homology of insect genitalia and became interested in its function,

but could find no reference to it in literature. This note is concerned
only with the function of the pseudosternite, which function I deter-

mined by watching grasshoppers in the field at mating time, checked
by a laboratory study of Camnula pellucida Sc. For this study, speci-

mens were collected in coitu in the field, killed in a powerful cyanide
bottle, the bodies snipped off behind the meta-legs and the abdomens
dehydrated and embedded in wax, still clasped together. A sagittal

section was then made with a razor and the relationship of the parts

checked. The mating clasp of camnula is so strong that some speci-

mens were obtained by stalking a pair mating in the field, snipping
off the thorax of the male with a pair of scissors and then before the
female could hop away, snipping through her body also

;
the locked-

together abdomens were then dropped into alcohol, and in some cases,

remained tightly clasped.

Incidentally, I have often studied the mechanics of egg-laying of

Camnula pellucida by this method of snipping in two, the bodies of

ovipositing females
;
the thorax hops away with a startled expression

indicated by the excited movements of the antennae, while the abdo-
men remains inserted in the ground, placidly continuing the egg-lay-
ing. By grasping one wall of the severed abdomen with forceps and
gently lifting it from the ground, the action of the valves when digging
and the extrusion of the eggs and froth, can be readily followed. De-
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Fig. 1 : Male Acridiid abdomen slightly opened to show pallium.

Fig. 2 : Male. Diagrammatic section to show relationship of parts.

Fig. 3: Details of fully expanded male genitalia.

Fig. 4: Female Acridiid abdomen, slightly opened to show external

genitalia.

Fig. 5: Female. Diagrammatic section to show relationship of parts.

Fig. 6: Diagram showing mating clasp.

pending upon the number of eggs already laid, the process will con-

tinue in the air from two or three minutes to nearly fifteen minutes in

extreme cases, before the muscles entirely cease their action or the

quota number of eggs has been extruded.

In the field, the function of the pseudosternite is observable only

at mating time when excited males are seeking females. At this time
males walk around with their abdomens extended, the sub-genital plate

depressed and the pallium cover partly withdrawn from the genital

cavity. If the male finds a female, he jumps on her, bends his abdomen
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to one side of and below hers and endeavors to establish the mating
clasp. (The structure of the female abdomen is shown diagrammati-
cally in Figs. 4 and 5). If the female is receptive, the male completely

everts the floor of the genital cavity thus exposing the armature of

the pseudosternite to the fullest extent, fastens the cephalic hooks of

the apparatus around the caudal margin of female sternite VIII and
pulls downwards. The hooks fit each side of the egg-guide (Fig. 4 e.g.),

depress the whole sternite VIII, open the genital chamber or bursa
copulatrix (shown partly cut away in Fig. 5 bur. cop.) and enable the

aedeagus to be inserted into the opening of the receptaculum seminis.

Egg-laying females of Camnula pellucida are almost invariably

attended by from one to five or six fighting males, one of which es-

tablishes the mating clasp immediately after egg-laying is finished

and before the female has time to close the egg-laying mechanism
(Fig. 6). However, if a female is feeding or has just arrived on the

egg bed preparatory to laying, she can close the ovipositor valves and
sternite VIII so tightly that no amount of grappling with the pseudo-
sternite hooks will enable the male to establish the mating' clasp, al-

though the whole apparatus may be exserted to the full and literally

turned inside out. The muscles of this entire structure are apparently
in a state of permanent tension and are extended spring-like only at

mating time. As soon as the mating clasp is established they return to

tension, thus holding the female genitalia in a firm grasp aided, in

some species, by the cerci.

INSECTS ATTACKING FOREST PRODUCTS AND SHADE TREES
IN WASHINGTON AND OREGON IN 1937

by R. L. Furniss
U. S. Department of Agriculture, Bureau of Entomology and Plant Quarantine.

In the course of a year many requests for information concerning
the control of insects attacking forest products and shade trees are
received at the Portland, Oregon, laboratory of the Division of Forest
Insect Investigations. These requests furnish much valuable informa-
tion relative to the more important pests in these two groups. In ad-
dition, records of unusual interest are occasionally obtained from this

source. The following discussion summarizes the most noteworthy
observations resulting from 91 requests for information concerning
insects affecting shade trees and forest products that reached the Port-
land forest insect laboratory in 1937.

Insects Attacking Forest Products—Inquiries concerning the con-
trol of ants, particularly those infesting dwellings, were most numer-
ous. The calls, 24 in all, came in every month except January, Febru-
ary, and December. Sixteen of these calls concerned carpenter ants,
Camponotus. Camponotus maculatus subsp. vicinus Mayr var. was the
only carpenter ant definitely identified, although it is probable that
C. laevigatus (Smith) was also present. In no case was extensive
damage noted. These ants prefer to construct their nests in openings
between floors and walls

;
only occasionally do they mine extensively

in building timbers. A survey is needed to determine how much dam-
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age, is done to buildings by carpenter ants in the Pacific Northwest.

Extensive tests are being made at La Grande, Wash., to determine
the most effective of the many measures that have been suggested for

control of carpenter ants. These tests are inconclusive at present, but

they indicate that control of carpenter ants will not be easy under all

the conditions that are encountered in infested buildings.

During the middle of September Lasius niger var. sitkaensis Per-

gande swarmed abundantly in several dwellings. In each case emer-
gence of the winged forms occurred on warm days over a period of

two or three weeks. Upon investigation of the infested dwellings it was
found that this ant had constructed its chambers in very moist, rotten

wood that had been thoroughly mined by the damp-wood termite

Zootermopsis angusticollis (Hagen). Control of Lasius in these in-

stances could best be effected by eliminating the rot and termites.

Next to ants in the number of requests concerning control, were
termites. Thirteen calls were received, all but one of which concerned
Zootermopsis augusticollis. This insect was observed chiefly in the

foundations of houses and in wooden structures, where it was associa-

ted with rot in such a way that structural changes were necessary

for control of both rot and termites. This relationship between ter-

mites and rot has been commonly observed in the Portland area,

where the damp-wood termite has only occasionally been found ex-

tending its galleries into sound wood.

The subterranean termite Reticulitermes hesperus Banks has long

been known to occur in the Pacific Northwest, but apparently it does

considerably less damage here than it does farther south. For the

first time in the past eight years a record of damage in Portland caus-

ed by this insect came to our attention. In this instance a small colony

was found behind the baseboard in a room under which there was no
basement. Little damage had been done.

Four cases of damage by Lyctus sp. were reported, two in furni-

ture and two in oak flooring. Although the records of the Portland
laboratory do not disclose this to be an important pest in Oregon, it is

apparently becoming more abundant.

Hadrobregmus gibbicollis (Lee.) has been reported occasionally

as attacking weathered Douglas fir timbers in buildings and bridges in

California. The first record of this type of damage in the Pacific

Northwest that has come to our attention was on July 30, when
William W. Baker, of the laboratory of the Division of Truck Crop
and Garden Tnsect Investigations at Puyallup, Wash., found a heavy
infestation in an old, poorly constructed house in that city. An ex-

amination of the house on October 15 showed that the entire under
portion was so badly infested that replacement of some of the sup-

porting timbers was necessary. Dry, unrotted, Douglas fir wood was
attacked. The beetles showed a marked preference for wide grained

wood as compared with narrow-grained wood. Sapwood was more
seriously affected than heartwood. The extensive damage to this

house indicates that H. gibbicollis may become a pest of importance
in the Pacific Northwest. William G. Mathers, of the Dominion En-
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tomologigcal Branch in Vancouver, B. C., has stated in conversation

that several infestations of this anobiid have been reported in British

Columbia. H. gibbicollis is not restricted to coniferous host material.

Adults were found on August 6 attacking Prunus emarginata near
Blaine, Oreg. In June, 1935 it was reared from limbwood of Acer
macrophyllum that had been collected near C'athlamet, Wash. There
are no records at the Portland laboratory of its occurrence on seasoned
hardwood products.

Opsimus quadrilineatus Mann, normally breeds in suppressed
branches of Picea, Pseudotsuga, Tsuga, and Abies. However, on
March 11 this cerambycid was reported to be causing severe damage
to a rustic house in the Mount Hood recreational area. Adults were
reared from riddled Douglas fir wood taken from a window casing in

this house. The owner stated that infestation extended throughout
the building, which was built seven or eight years ago. So far as the

workers at the Portland laboratory know, O. quadrilineatus had not
previously been recorded as a pest of seasoned-wood products.

Inquiries are received year after year concerning the emergence
holes of Buprestis aurulenta L. and B. langii Mann, in Douglas fir in

buildings, particularly in flooring and siding. Although there are many
authentic records of greatly retarded development of these buprestid
borers in seasoned-wood products, it does not necessarily follow that

all beetles emerging from buildings have been in them ever since they
were erected. It is likely that in the Douglas fir region where these

insects are native they may deposit eggs and rear broods in lumber
after it has become part of a building. Early in July B. langii emerged
in numbers from a large Douglas fir timber that had been in use for

11 years on the municipal docks in Vancouver, Wash..

Polycaon stoutii (Lee.) is a native of California and southern
Oregon that frequently reaches the Northwest in shipments of furni-

ture. The insect is most often found in the filler layer of plywood,
where it may remain unnoticed for years. Four reports of damage to

furniture by this bostrichid were received in 1937. In an instance
reported from Hoquiam, Wash., February 27, an adult emerged
through the top of a hardwood table that had been in use for 10 years.

Callidium antennatum hesperum Casey commonly infests ponde-
rosa pine lumber on which considerable wane has been left." On May
17 adults of this cerambycid emerged from the walls of a log cabin in

Lakeview, Oregon. The numerous larvae had been discovered from
the sound of their boring and from piles of borings on the floor of

the cabin.

Prionus californicus Motscli. prefers to feed in the roots of de-
ciduous trees but also, attacks conifers. In February several large
larvae were taken from decaying bridge timbers of Douglas fir in

Portland.

Insects Attacking Shade Trees—Cryptorhynchus lapathi (L.), the
poplar and willow borer, has become thoroughly established on native
willows near Portland and in many other localities in Oregon and in

Washington. Our first record of C. lapathi in Oregon was in July 1933,



B. C. Entomological Society

when J. A. Beal, then of the Portland laboratory, found it heavily in-

festing willows along the Willamette River. Several years earlier

other entomologists had found it in Washington and British Columbia.
In 1937 four home owners reported the insect on ornamental willows
near Portland. Apparently it is gradually extending its range south-
ward in the Willamette Valley.

Outbreaks of Galerucella xanthomelaena (Schr.), the elm leaf

beetle, occur in Portland nearly every year. Infestation was excep-
tionally heavy in 1936, Owing to a slackening of control effort the
previous year, but was materially reduced in 1937 by an intensive

spraying program conducted by the city park bureau.

In September mature grand firs on a country estate near Salem,
Oregon, were noted to be heavily infested with Adelges piceae (Ratz.).

The infestation on these trees is known to have existed since 1932 and
is gradually weakening the firs. It causes deformation of the leaf buds
and a thinning of the foliage, particularly on the lower branches.

Late in April Adelges tsugae Ann. was found to be killing the

shaded lower branches of a western hemlock hedge in Portland.

Infestation by the satin moth, Stilpnotia salicis (L.)> *n Washing-
ton was light in 1937 in nearly all of the old centers. The introduced
parasites Meteorus versicolor (Wesm.), Apanteles solitarius (Ratz.),

and Compsilura concinnata (Meig.), are abundantly established and
apparently are effectively controlling this pest. A native parasite,

Tachinomyia similis (Will.), has successfully established itself upon
S. salicis. Early in July, wilt was noted as a factor of importance in

killing nearly full-grown satin moth larvae in Tacoma. Extensive
scouting in the Rogue River drainage of southern Oregon failed to

reveal the satin moth in that area. Apanteles solitarius was recovered
in Oregon for the first time, when adults were reared in June from
satin moth larvae collected near Gervais.

QUARANTINE REGULATIONS IN RELATION TO EXPORTS

by H. F. Olds
Plant Inspection Office, Entomological Branch,

Canada Department of Agriculture, Vancouver, B. C.

To an agricultural country like Canada, where production exceeds

its home consumption by about fifty percent, the value of her export

markets cannot be over-estimated, and if we are to hold our present

markets and gain new, every effort must be put forth to protect these

markets by just as rigid an inspection of all our exports as we would
make on imports.

During the past few years this export trade has been gradually in-

creasiing. Just to mention a few special lines of exports from British

Columbia—during this past year approximately ten thousand rose

bushes, twenty-four hundred rhododendron shrubs and over one million

bulbous iris were exported. Our fresh fruit exports have also increased.

British Columbia produced in apples over five and one-half million
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boxes this year, a large percentage of which must find its way to for-

eign markets. These items mentioned are only a few lines of our agri-

cultural production in this province, and certainly only a small per-

centage of the total agricultural production of Canada. About half of

Canada’s population of approximately eleven million derive their live-

lihood from agriculture in one form or another, and as about fifty

percent of our production is exported we can readily see how important

it is that the regulations of the importing countries are complied with,

not only in quality and attractiveness, but also in freedom from pests

and diseases.

With the rapid advancement made in transportation facilities world
markets have been made available. For instance, we are shipping fresh

apples to Palestine and importing their fresh citrus fruits, so that with
this improvement in transportation, plants or plant products may be

exported or imported from practically any part of the world, and with

the exchange of these products we have increased the possibilities of

introducing new pests and diseases.

Our Department has to date summarized the plant legislation of

219 countries (including territorial possessions) in order that the ex-

porter and grower might obtain this information. Today we have 81

countries (26 empire and 55 non-empire) which require an accompany-
ing certificate of health with apples, 75 countries (23 empire and 52

non-empire) requiring certification for vegetables and 120 countries

(39 empire and 81 non-empire) requiring certification for potatoes.

Apart from these, we inspect and certify all consignments of nursery
stock for all countries.

The Canadian Department of Agriculture has become a very vital

institution in the agricultural life of Canada. Through the years its

responsibilities have been constantly augmented and its activities have
become more diversified. Every phase of Canada’s agricultural industry

is more or less affected by the work of this Department, but to make
this work fully effective the importance of having all officers of the
Department acquainted with the major activities which are being car-

ried on in the varous branches of the service can scarcely be over-
estimated if we are to be able to intelligently direct public inquiries

into the proper channels.

This paper might not be considered of a strictly entomological
nature, but as the pest control work which is being carried on in the
province by the entomological staff in the field and our activities are

so interlocked and dependent on each other, particularly in relation to

exports, I felt that this paper would not be out of place.
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A TRIPLE STRATIOMYID WING

by G. J. Spencer
University of* British Columbia, Vancouver

On the hills around Kamloops, just below the timber line, which
is here only about 3,100 feet to 3,400 feet, stretches a belt of the Range
Sunflower, Balsamorhiza sagittata Nuttal. On gentle slopes, this belt

is sometimes one half mile wide and thins out near and below the 2,700

foot elevation. The early part of summer 1937 produced unusually lux-

urious vegetation in this belt, the Balsamorhiza especially making a

brilliant show.

During the last week in May and the first week in June, large

numbers of insects hid for the night under the broad sunflower leaves,

chiefly Chironomids, and the big soldier fly Stratiomyia griseata Cur-

ran. This fly is fast enough on the wing in bright sunlight, is seldom
seen and is hard to catch, but at dusk it can be picked off sunflower

leaves by hand and I collected a few dozen including one which had
seemingly a deformed left wing. On examination, this wing proved to

be a triple affair consisting of two nearly complete wings facing each
other and fused on the anal margin, and a complete third wing caudad
to the first part, fused half way up the costal margin and bent partly

ventrad of the first portion, (as per sketch).

It is difficult to make out the details of the pleural sclerites sup-

porting this abnormality without clearing the body wall in caustic,

thus destroyiing the fly, but the basal portions of all the veins are so

complete that I suspect the sclerites also are at least partially in

triplicate.

For the moment I am interested in the forces that produced this

peculiarity-—was it a result of injury to the wing bud or a triplication

of the genes controlling the wing? We have only the work done on
Drosophila melanogaster to guide us in this search and in this insect

the inheritance of over 500 distinct characters has been traced to genes
which are inherited according to the Mendelian principle of segrega-
tion. The nearest approach to anything like this freak wing, that I can
find in Drosophila is in the second of the four character groups where
the last gene of the Ilnd Chromosome, 107.5, is responsible for the
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“balloon” or greatly expanded wing. It is also conceivable that the

characters 58.7 and 59.5 of the Illrd Chromosome yielding the “bi-

thorax” may have developed into a tri-thorax and yielded a triple wing.

But why on one side only? Except for these two points, I can find no
gene that is responsible for a replication of features

;
all the others pro-

duce a change of some sort, morphologically, or only a color change.

Acknowledgement
I am indebted to Dr. G. E. Shewed of the Division of Entomology,

Ottawa, for giving me the specific name of this fly.

It is of interest to note that up to the time of my sending specimens
for identification, the only ones in the National Collection were the

type and paratype
;
in the summer of 1937 thousands of these flies oc-

curred on the Kamloops hills. The summer of 1938 was very dry,

Balsamorhiza had dried up by the time I arrived and the flies were
entirely absent.

A NOTE ON BRINE FLIES IN BRITISH COLUMBIA
(Ephydridae: Diptera)

by Ivor J. Ward
Science Service, Dominion Department of Agriculture

In various parts of the area north of Clinton, B.C., such as east of

100-Mile House on the Cariboo Road and westwards along the Chasm-
Jesmond road, occur several so-called soda lakes whose white crystal-

line shores are conspicuous as far as they can be seen. In several in-

stances the deposits from these lakes have been harvested as commer-
cial ventures and the remains of loading machinery and wharves may
still be seen, heavily encrusted with white crystals.

Sphya/ra AtansSay

One such lake occurs along the road leading from past. Carr’s Ranch
towards Canoe Creek. The lake is apparently subject to considerable

fluctuations in level over periods of years because it was once very low
and encircled by trees, then some ten feet higher, and the salt killed

the trees
;
at present it is low again and dead trunks stick out from the

edges of the alkali like sentinels, heavily encrusted with white crystals.

Passing by this lake on August 25th, 1937, in company with Mr. J.

K. Jacob, who was collecting Diptera at the moment, we noticed that
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the masses of crystalizing salt on the edges of the “thick’’ water and
especially the damp masses of salt all over the timbers of the abandoned
elevators and chutes, were plastered with puparia of a brine fly

;
the

small amount of water that occurred between the chunks of salt in

a state of almost supersaturation, was thick with wriggling larvae.

Over the whole white shore line, over the masses of salt and even on
the surface of the water, moved a swarm of small flies.

This is the so-called Brine Fly, Ephydra hians Say of the family

Ephydridae, whose members are sometimes very common around
marshes and decaying swamps. This species is dark gray with a green-

ish front and is considerably larger than the average for the family.

Aldrich records that its larvae occur in such vast numbers in Mexico
that the Indians used to collect them for food known as Koo-tsabe.
It has since been recorded in literature several times from the Western
States.

As far as I can determine it has not hitherto been brought to the

notice of this Society and since it is of such unusual habitat and is so

enormously plentiful in these Cariboo lakes, I have prepared this note

about it. If Entomologists have not mentioned it in this Province, those

engaged in the commercial extraction of soda have commented on it

for many years. Specimens were sent down from this area in 1926 to

the University for identification, along with a large mass of crystals

and empty puparia. When the salt was diluted down and filtered, a

surprising amount of minute globular bodies, probably algae, was ob-

tained which were not normally noticeable among the salt crystals.

Chemists who analyzed the deposits at the time, observed and remark-
ed on these flies.

On account of its remarkable habitat, the insect is of considerable

interest. The tiny, white, curved eggs of allied species (so probably
of this species) are laid directly in the brine and the larvae develop
entirely in this medium which Dr. W. Seyer of the department of Chem-
istry at the University informs me, is 99.5 percent pure sodium car-

bonate, practically in a saturated condition, with traces of other salts

making up one half of one percent. Early stages of the larvae are not

to hand but the mature maggots are of unusual shape. The segments
are equipped with prolegs, tipped with double sets of claw- like, short

setae. The two posterior pairs are opposable, forming an effective

grasping mechanism. There is a caudal breathing extension, terminated
by two short and apparently extrusible, finger-like respiratory processes

from which two tracheae run forward to about the middle of the body.

(See accompanying sketch). The mouth hooks are typically dipterous

and the question arises as to the food of these maggots. They cannot
subsist upon pure sodium carbonate! From examination of the stomach
contents, Mr. Spencer has suggested that the larvae may feed upon
the globular algae so abundant in the brine and that this feeding is

effected by the larvae grasping the algae with the anal pro-legs and
rasping it with the mouth hooks. I have had no opportunity of check-
ing this suggestion.

The puparium is but little changed from the mature larva except

that the anal extension is nearly doubled in length and the finger- like

projections are longer and are permanently protruded. Pupae may of-
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ten be seen attached to particles of wood or even to the breathing tubes
of one another, by the grasping mechanism of the anal pro-legs.
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A PRELIMINARY LIST OF THE BIBIONIDAE OF BRITISH COLUMBIA
AND SOME LOCALITY RECORDS

by J. K. Jacob
Vancouver, B.C.

The Bibionidae or March flies are slender flies of small to medium
size. The adults are frequently very common, sometimes being at-

tracted to blossoming fruit trees, particularly the Pomes. The name
“March flies” has been given the family in this country because of the

frequent occurrence of some species in large numbers during the month
of March, at which time they attract considerable attention.

The very primitive larvae are dark colored, tough, and with well

developed heads. They are often gregarious and feed on decaying
vegetable matter, manure, or on the roots of grasses, grains, vegetables,

and other plants.

Until very recently little systematic work in North America has

been done on the Bibionidae. The first notable effort was made by
W. L. McAtee in 1921. Later, in 1936, M. T. James published a paper
entitled “Some New Western' Bibionidae.” A large number of short

papers have also been published in recent years. During the last two
years a complete revision of the known North American Bibionidae

has been made by D. E. Hardy of the Utah Agricultural College from
which much of the material for this paper was taken.

The family is separated from all other Dipterous families by the

following characters : antennae composed of eight to twelve segments
and placed below the compound eyes, usually close to the oral margin

;

eyes separated
;
ocelli present

;
mesonotal suture transverse

;
costa vein

ends at or near the wing tip; discal cell absent; tibial apical spurs
present.

Characters of wing venation and of the tibiae are used in separat-

ing the genera. Of the seven genera listed in Curran’s “North Ameri-
can Diptera” six are recorded for British Columbia.

In this list there are recorded 30 species and 5 varieties together
with their distribution. The records are those of numerous collectors

and were obtained principally from the Canadian National Museum,
D. E. Hardy, C, Garrett, the University of British Columbia and my
own collections. -Therefore few of the specimens whose records are

listed below are in my own or in the University collection.

I wish to thank especially Mr. G. E. Shewell of the Division of
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Systematic Entomology at Ottawa and Mr. D. E. Hardy of Utah State
Agricultural College for determinations and records.

Order Diptera.

Family Bibionidae.

Bibiodes aestiva Mel.—Summerland.
Bibio albipennis Say—-Agassiz, Creston, Kaslo, Lillooet, Minnie

Lake, Oliver, Royal Oak, Saanich, Salmon Arm, Vernon, Victoria.

Bibio albipennis hirtus Lw.—Penticton, Niskonlith Lake, Pt. Roberts,

Vancouver.
Bibio albipennis Say verging toward afer McAtee—Niskonlith Lake.
Bibio afer McAtee—Agassiz, Vancouver.
Bibio basalis Lw—Seton Lake, Cranbrook.
Bibio columbiaensis Hardy—Jesmond.
Bibio currani Hardy (Bibio lacteipennis Curran)—Ground Hog Basin,

Revelstoke Mtn.
Bibio currani nigrita Curran—Revelstoke Mtn.
Bibio femoratus Wied.—Copper Mtn.
Bibio fluginata Hardy—Salmon Arm.
Bibio fumipennis Wlk.—Barkerville.
Bibio hirtus Lw. (See Note 1.)—Agassiz, Aspen Grove, Boswell, Gor-

don Head, Kamloops, Kootenay Flats, Lillooet, Minnie Lake,
Oliver, Royal Oak, Saanich, Vancouver, Victoria.

Bibio holti McAtee—Yahk.
Bibio inaequalis (See Note 4.)

Bibio jacobi Hardy—Dunn Pk.
Bibio rufitibialis Hardy—Dunn Pk.

Bibio labradorensis Johns.-—Hedley.
Bibio nervosus Lw.—Cranbrook, Kaslo, Laggan, Lac du Bois (Kam-

loops), Penticton, Revelstoke, Royal Oak, Vancouver, Vernon.
Bibio nigrifemoratus Hardy—Monte Lake.
Bibio sericata Hardy—Cranbrook, Hedley, Oliver, Yahk.
Bibio signatus Hardy—Revelstoke, Vancouver.
Bibio slossonae Cock—Cranbrook, Haney, Hazelton, Summerland.
Bibio variabilis Lw.—Agassiz, Alta Lake, Copper Mtn., Kaslo, Pender

Harbour, Penticton, Prince Rupert, Revelstoke, Ucluelet, Van-
couver, Victoria.

Bibio xanthopus Wied.—Courtney, Jesmond, Kamloops, Vancouver.
Bibio xanthopus palliatus McAtee—Vancouver.
Bibio—a species near kansensis James—Vernon.
Philia Meigen 1800 (Dilophus Meigen 1803).

Philia caurinus McAtee—Agassiz, Jesmond, Kaslo, Keremeos, Minnie
Lake, Nanaimo, Revelstoke, Saanich, Salmon Arm, Sicamous,
Vancouver, Victoria, Cranbrook.

Philia obesulus Lw.—-Glacier.

Philia serotinus Loew. (See Note 4.)

Philia stigmaterus Say—Mt. Cheam, Vancouver, Fernie.

Philia tibialis Lw.—Cranbrook, Crows Nest, Banff, Keremeos, Michel,

Oliver.

Hesperium brevifrons Wlk. (See Note 2.)

Plecia heteroptera Say (See Note 2.)

Cramptonomyia spenceri Alex. (See Note 3.)—Langley Prairie, Van-
couver.
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Note 1: In McAtee’s “Notes on Nearctic Bibionidae” (1921) this

species appears as Bibio hirtus Lw. Specimens in the Canadian Na-
tional Museum ar.e so labelled. The specimens in my collection were
labelled Bibio albipennis hirtus Lw. Whether this is a change in

nomenclature and whether they are two distinct species I have not

been able to find out. Hardy does not refer to B. hirtus at all.

Note 2 : The two species Hesperium brevifrons Wlk. and Plecia

heteroptera Say are believed to be present in this province but owing
to the difficulty of obtaining certain obscure records they still remain
as doubtful records.

Note 3: In a previous paper of mine (1937) this species was
placed in the Bibionidae on information received from Dr. C. P. Alex-

ander. Since then Alexander has placed it in the family Pachyneuridae
in which Cramptonomyia resembles certain genera more closely than
genera in the Bibionidae. Another species of this genus has recently

been described from Japan.

Note 4: Bibio inaequalis and B. serotinus. As specimens of these

two species were not returned to me after being identified I am unable
to give their distributional data.
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ECTOPARASITES OF DEER IN BRITISH COLUMBIA

by G. J. Spencer
University of British Columbia, Vancouver
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Medicine, for checking my tentative naming of the louse flies and to
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Auburn, for settling the puzzling question of the identity of the

Mallophaga on the deer in this Province.

There are three species of deer in British Columbia whose identity

and range is briefly as follows :-

1. The Coast deer or Columbia Black-Tailed deer Odocoileus
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columbianus columbianus (Richardson) inhabiting the islands off the
coast and the mainland eastwards to the summit of the Cascade Range.

2 . The Mule deer, Odocoileus hemionus hemionus (Rafinesque)
occurring in the Dry Belt, from the summit of the Cascades eastwards
to the Kootenay country.

3. The White-tailed deer, Odocoileus virginianus macrourus
(Rafinesque) extending from the Kootenay country, eastwards. An
antler of a white-tail was picked up by Dr. R. Bird of Manitoba in

1933, on the south side of Marble Canyon which extends from Hat
Creek to Pavilion, so at least a colony of white-tailed deer occurs well

to the west of the Dry Belt which is typical Mule deer territory. (The
animal may have been a straggler and not one of a colony.)

Hybrids occur between the Coast deer and the Mule deer but they
are not common and are usually limited to the boundary line between
the territory occupied by these species, as at Pemberton Meadows
where several have been taken. I have several times been assured that

the white-tail occurs on the coast and on Vancouver Island but the

white-tail of the hunter, prospector and surveyor is apparently not
the white-tail of the biologist. We may therefore be safe in consider-

ing that a deer shot at the coast is a Black-tail, one taken in the Dry
Belt is a Mule deer and one taken in the eastern part of the Province,

a White-tail.

Of the Black-tails, those on Vancouver Island and most of the

Gulf Islands are smaller than those on the mainland and those on is-

lands like Texada and Lasqueti which are some distance from the

mainland, have inter-bred until they are such small animals that a man
can carry one on his shoulders without much effort; whereas a fat

mule deer buck of the Dry Belt will weigh as much as 300 lbs.

For the past few years I have collected parasites of deer when-
ever opportunity arose and it seems that these small island forms and
the sickly ones of other regions, are most infested with parasites

whereas large, fat, healthy specimens will be relatively free.

The best time for collecting parasites from all mammals, including

deer, seems to be early spring when the severity or inclemency of

winter has taxed the strength of the hosts. Later in summer parasites

tend to disappear, except on weak animals.

Although most of my collections have been made from male ani-

mals owing to hunting regulations, both sexe;s seem to be equally in-

fested and of the body itself, the back seems to be most attacked,

though this varies with the time of the year, when the flank and in-

side of the thighs may be preferred. It is on the back that lice lay

their eggs.

I have taken the following parasites from deer: louse flies, biting

lice, a few sucking lice and a few mites
;
never any fleas. The process

of searching for them is a laborious one—the thick, coarse hairs have
to be parted systematically a few at a time, with a pair of forceps.

Louse flies are readily found but lice are exceedingly difficult to locate,

never coming to the surface upon the death of the host, but remaining
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close to the skin. Biting lice attach by their mandibles, sucking lice

by their claws. When lice are scarce on a deer, it may take one or

two hours to go over the hide before locating any.

Concerning HIPPOBOSCIDAE

In order of their occurrence and frequency, the louse flies are

easily first. Every deer hide or head I have examined, has contained

these flies and many more have been sent in to me from widely scat-

tered points. The vast majority of them are Lipoptena depressa (Say)
which is freely and generally distributed all over the coast region

while in the Interior Lipoptena ferrisi Beq. (subulata F. & C.) seems
to be the commonly-occurring Species. On only two occasoins have I

found L. ferrisi Beq. on the coast and then only four specimens.

Disregarding several small collections of only a few specimens,
the following table gives a summary of some collections. The pre-

dominance of females, roughly 2.6 times that of males, may be due to

the larger size of the former and the greater alacrity of the latter.

The distribution of the species, L. depressa on the coast and L. ferrisi

in the Interior, may be either a host relationship or a climatic one

—

probably the latter.

Some Records of Hippoboscidae From Deer

Columbia Black tailed Deer
North end Vane. Is. (prob. Alice Arm)

Sept. 1929. W. R. W. coll. ..

Sooke area. Vane. Is. 20 Oct. 1929. L. Peden
Howe Sound. Vane, region. G. J. S
Comox. Vane. Is. 9 Nov. 1930 I. McT. C
Englishman R. Vane. Is. 1 Nov. 1931.

W.R.W. (Three winged) -

Lasqueti Is. Straits of Georgia. Spring 1932.

R. Oben
Campbell R. Vane. Is. Nov. 1937. G. J. S
Pemberton Meadows. Coast. Nov. 1937

G. J. S. From area of Coast deer-Mule
deer hybrids

Mule Deer:
Kamloops, B. C. Nov. 1933. J. S. Keyes

L. depressa

21 15

3 14

37

4 56

11 1

1 1

30 51

L. ferrisi

2 1

1 0

7 4

0 26

Total

70 175 10 31

245 41

286

So far I have been unable to formulate any rule for the breeding
periods of these flies because young flat females may be present at the
same time as heavily gravid, large ones. Of the 51 females of L. de-

pressa taken from the Scalp (only) of the Campbell River deer in

November, 1937, several were in all stages of reproduction. Of the
4 females of L. ferrisi from the Pemberton Meadows deer of November
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1937, one showed a very young larva with the beginning of a capi-

tulum. From these two records at least, it seems that young flies

probably emerge at intervals throughout the spring.

With the exception of only two collections when winged ones
were present, all these louse flies had the wings broken off at the

humeral suture.

As far as injury to the host is concerned, I have not yet seen a

puncture mark on the skin of a deer, even in cases of heavy infestation.

This is in marked contrast to the effects of lice and mites on rodents

where extensive feeding punctures show on the skins of the hosts.

In some cases, even on the thick skins of ground-hogs, severe feeding
scars may occur.

Concerning the ANOPLURA, the only species I have is Sole-

nopotes ferrisi (Fahrenholz) [Cervophthirius crassicornis (Nitzsch)]

of which I have only three specimens, one from a deer at Eagle River,

east of Revelstoke, and two from a deer at Comox, Vancouver Island.

On this latter animal, both biting and sucking lice occurred.

In general, it may be said that sucking lice are rare on deer in

this Province, unless my examinations have been made at the wrong
season or from the wrong portions of the province, for these insects.

Concerning MALLOPHAGA, however, it is a very different

matter. From Osborn’s time up to the present, confusion has reigned

over species of Tricholipeurus (Trichodectes) from deer owing, I think,

to the very incomplete collections from which the naming has been
done. Osborn named parallelus from only 3 females which I think

were immature although the species is valid and McGregor named
odocoilei from only three specimens, and McGregor’s species is not

valid but a synonym of parallelus Osb. (Peters, in correspondence).

I forwarded Mr. Harold Peters, (at the time with the Bureau of

Entomology) nine collections of 157 specimens and he was able to

clear up the uncertainties concerning these lice.

Some Records of Mallophaga From Deer

Tricholipeurus

Columbia Black Tailed Deer parallelus virginianus

Mt. Lehman, near Abbotsford, May 22, 1910.

S. Hadwen. Specimens loaned by Prof. A.

Baker, Guelph 15

Howe Sound, Vane, district, Dec. 29, 1929. G.J.S. ' 6

Campbell R., Vane. Is. Nov. 19, 1933. G. J. S 18

Comox, Vane. Is. Nov. 9, 1930. I. McT. C - 5

Mule Deer
Quesnel, B.C., May 18, 1932. I. McT. C 18

Quesneh B.C., May 19, 1932. I. McT. C 88

North Fork Eagle R., near Revelstoke, May 22,

1932. E. R. B. 6 2

Vavenby, B.C., North Thompson R. 1934. T.K.M. 10

127 41

Total - 168

The last record from Vavenby, “in spring”, showed all females—both
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nymphs and adults, the latter among the largest I have seen being 2.7

m.m. long. Eggs were also present showing that breeding was actively

progressing. The lice came from a strip of skin cut from the saddle.

I have a later record from Vavenby, of a small piece of hide some 2

inches long, left on the spines of a barbed wire fence that deer had
jumped. The hide was covered with fine white hairs showing that

it had come from the belly or inside of a thigh and lice were common
on it. Several later collections are to hand but have not been analyzed.

The species Tricholipeurus virginianus was named by Mr. Peters

from the eastern White Tailed deer. In a letter to me he says “It is

extremely interesting to me to find my deer louse so widely distributed

and so common, especially on deer in eastern United States.” In the

same letter he sinks the name T. odocoilei McGregor as a synonym, of

T. parallelus Osborn.

In conclusion, deer in this Province commonly harbour two species

of Louse flies, two species of Biting lice and very rarely, one species

of sucking louse, besides ticks and mites which are not considered here.
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A PRELIMINARY LIST OF STONEFLIES (PLECOPTERA) FROM THE
VICINITY OF CULTUS LAKE, BRITISH COLUMBIA

by William E. Ricker
Pacific Biological Station, Nanaimo, B. C.

Fisheries Research Board of Canada

Cultus Lake is situated on the southwestern mainland of British

Columbia, about 35 miles from salt water, and 4 miles north of the

International boundary, in latitude 49° 4' N., longitude 122° O' W.
The level of the lake is only 50 meters above sea-level, but it

lies between the two western-most outliers of mountain ranges
which in the near vicinity rise to elevations in excess of 2,000

meters. To the north lies a broad valley traversed by
,

the Fraser river,

and its tributary the Sumas-Chilliwack system. Specimens of stoneflies

recorded in this paper were taken within an area bounded by the Fraser
river on the north; the Sumas and Chilliwack rivers, -Sweltzer creek,

Cultus lake and their tributaries on the west
;
Tamihi creek on the

east; and the North Fork of the Nooksack river on the south. The
more southerly part of the region outlined lies in the state of Wash-
ington.

Within this region collections were made at a variety of locations.

The habitats sampled may be grouped as follows :
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(1) Large rivers at base-level, near the border of the region of tidal

influence: the Fraser and the Sumas.

(2) Large cold rivers at low elevation, with beds mostly of loose boul-
ders rolled along in every major flood: the Chilliwack (or Vedder)
at Vedder Crossing, the Nooksack above the falls.

(3) Medium-sized cold rivers at low elevation, having more stable bot-

toms than the above : Lower Liumchin creek, Frost creek.

(4) Medium-sized warm rivers at low elevation : Sweltzer creek, the
outlet stream of Cultus lake. Its summer temperature commonly
passes 21° C., when other medium-to-large streams of the region
probably rarely exceed 16°.

(5) Small cold creeks at low elevation: Hatchery, Reservoir, Ascaphus,
Dumvill, Smith Falls, and Watt creeks, all tributary to Cultus
lake

;
Spring Brook on Liumchin trail near the lake.

(6) Medium-sized cold rivers at moderate elevation (about 1,000 met
ers) : Little Liumchin creek (about 350 meters below Liumchin
lake); Canyon creek north of Glacier, Wn., where the Forest
Service trad meets it

;
Tamihi creek, about 5 miles from its con-

fluence with the Chilliwack river.

(7) Small cold creeks at moderate elevation : Calypso and Cornuta
creeks near Canyon creek, on the trail.

(8) Small cold creeks at high elevations (over 1,500 meters) : Saxifrage
creek, main tributary of Liumchin lake

;
Boundary creek, on In-

ternational boundary just west of monument 48.

Most collecting was done on the Chilliwack river, Sweltzer creek,

and the small creeks close to Cultus lake. No type of habitat has been
exhaustively studied, but the streams at moderate to high elevations,

plus the great Fraser river, will probably yield the greatest amount of

new information to future collecting.

Plecoptera being a little-studied order of insects, the fauna of

British Columbia and Washington is at present poorly known. Prior

to 1925 only scattered records had been published, principally by Pro-
fessor Nathan Banks. These were summarized in Needham and Claas-

sen’s Monograph of that year, and many new records added. Even so,

their total list was only 27 species from B. C. and 30 from Washington,
a total of 45. Since the time of the Monograph, there have been a

number of contributions to the study of the region. Prof. Ferris Neave
of Winnipeg has added a number of new records, some of new species,

and has also made extensive collections in the Jasper region just out-

side of B.C. Dr. T. H. Frison of Lgtbana has likewise recorded a few
species from B.C., and a new one from Washington. He has also pub-
lished several valuable papers on Oregon material, including many new
species now found at Cultus lake. The British Columbia list now stands

at 42 species, and the combined B.C. and Washington list at 6(3—but

it is probable that a few duplications are present in this total.

Neither British Columbia nor Washington, however, has had a

resident collector who gave special attention to Plecoptera—or at least,

the results of such collecting have not been published. Consequently
no single locality or geographical region has been collected with any
approach to thoroughness. The writer’s effort to remedy this situa-
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tion, as regards a site in the southern coastal rain-forest region, have
had very encouraging results. The number of described species taken,

and recognized, in the limited region outlined above, is 52
;
and of these

25 are recorded from British Columbia for the first time. In addition,

8 undescribed species have been taken, and about 20 which cannot as

yet be definitely placed, either because of inadequate material, or lack

of facilities for comparing them with types of similar or possibly iden-

tical forms. Determinations have been checked in some cases by the

late Dr. P. W. Claassen of Cornell University, and in most cases by
Dr. T. H. Frison of the Natural History Survey of Illinois, to whom
our appreciation is here extended.

In the list to follow, the types of habitats in which each species

has been taken to date are indicated, together with some idea of its

abundance, or at least of its availability to the collector. Unless other-

wise mentioned, records have been obtained from both British Colum-
bia and Washington. Specimens of species marked with a star (*)

have been compared with their type by their describer.

Abbreviations used are as follows : A—abundant
;
C—common

;

FC—fairly common; R—-rare
;
C'hwk.—Chilliwack; r.—-river

;
ck.—creek.

PTERONARCIDAE
(1) Pteronarcys carifornica Walker. Chwk. r. and Sweltzer ck. (C).

(B. C. only).

(2) Pteronarcys princeps Banks. Small to medium-sized cold cks. (A).

PELTOPERLIDAE
(3) Peltoperla brevis Banks. Small cks. at low elevation. (A). (B.C.

only).

. TAENIOPTERYGIDAE
(d) Taenionema nigripennis Banks. Darge streams. (FC).

(5) Taenionema pacifica Banks. Fraser r. (A). (B.C. only).

(6) Doddsia occidentalis Banks. Large to medium cold streams, up
to moderate elevations. (A).

NEMOURIDAE
( 7 ) Nemoura cataractae Neave. Saxifrage ck. (FC). (B.C. only).

(8) N. cinctipes Banks. Sweltzer ck. (A)
;
small cold cks. (FC)

;
large

rs. (R).

(9) N. columbiana Claassen. Moderate to high elevations. (C). (B.C.

only).

(10) N. completa Walker (syn. N. glabra Claassen). Medium to large

cold streams at low elevation. (A).

(11) N. cornuta Claassen. Small cold cks. up to moderate elevations.

(C).

(12) *N. dimicki Frison. Gne small ck. (FC). (B.C. only).

(13) N. interrupta Claassen. Small cks. at low to moderate eleva-

tion. (C).

(Id) *N. lobata Frison. Small cold cks. (A); larger streams. (FC).
(B.C, only).

(15) *N. oregonensis Claassen. Generally distributed at all elevations
;

small cks. (A).
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(16) *N. producta Claassen (syn. N. tuberculifera Frison). Small to

medium cold cks. at low to moderate elevation. (C).

LEUCTRIDAE
(17) Leuctra bradleyi Claassen. Small cks. at all elevations. (A)

;
large

streams. (FC).

(18) *L. glabra Claassen. Small cks. at all elevations. (A).

(19) *L. infuscata Claassen. With the last. (A).

(20) L. occidentalis Banks. Small cks. (A)
;
larger streams (C)

;
at

low elevations.

(21) Perlomyia utahensis Needham and Claassen. Chwk. r. (FC).
(B. C. only). .

(22) *P. solitaria Frison. Chwk. r. (C). (B. C. only).

CAPNIIDAE
(23) Capnia columbiana Claassen. Fraser r. (FC). (B. C. only).

(24) C. elongata Claassen. Large rs. (A).

(25) C. excavata Claassen. Large rs. (C). (B. C. only).

(26) *C. gracilaria Claassen. Sweltzer ck. (A); large cold rs. (R).
(B. C, only).

(27) C. oenone Neave. Frost ck. (A). (B. C. only).

(28) Isocapnia fumigata Claassen. Fraser, Chwk. & Nooksack rs. (C).

(29) Eucapnopsis brevicauda Claassen. Medium to large streams at

low elevation. (A). (B. C. only).

PERLIDAE
(30) Acroneuria californica Banks. Small to medium cold streams at

low elevation. (A). (B.C. only).

(31) A. pacifica Banks. Small to large streams, cold or warm. (C).

(32) Perla nona Needham and Claassen. Medium-sized cold streams at

low to moderate elevation. (FC). (B.C. only).

PERLODIDAE
(33) Perlodes signata Hagen. Vedder r. (R). (B.C. only).

(34) Perlodes irregularis Banks. Small to medium cold streams, at

all elevations. (FC).

(35) Isogenus sp., cf. frontalis Newman. Fraser r. (A). (B.C. only).

(36) *Hydroperla parallela Frison. Chwk. and Nooksack r. (A)
;
Fraser

r. and Sweltzer ck. (R).

CHLOROPERLIDAE
(37) Isoperla fulva Claassen. Chwk. and Sumas l*. (A). (B.C. only).

(38) *Isoperla pinta Frison. Sweltzer ck. (A)
;
small cold cks. at low

elevation. (FC to R)
;
large rs. (R). (B.C. only).

(39) Paraperla frontalis Banks. Cold or warm rs. of large to moderate
size, up to moderate elevations. (B.C, only).

(40) Kathroperla perdita Banks. Taken wherever collecting was done.

(FC).

(41) Alloperla borealis Banks. Small cks. at low elevation. (FC).

(42) *A. diversa Frison. Chwk. r. (C). (B. C. only).

(43) *A. dubia Frison. Large to medium cold rs. at low elevation. (A).

(44) *A. elevata Frison. Sweltzer ck. (A); Chwk. r. (FC). (B.C. only).

(45) *A. exquisita Frison. Small to medium cold cks., up to fairly high

elevations. (A).
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(46) A. fidelis Banks. Small cks. at high elevation. (A). The majority

of specimens collected, of both sexes, were brachypterous.

(47) A. forcipata Neave. Chwk. r. and Frost ck. (A). (B. C. only).

(•48) *A. fraterna Frison. Small cks. at low elevation. (A). (B.C. only)

(49) *A. occidens Frison. Cks. at high elevation. (A).

(50) *A. oregonensis Frison. Chwk. r. (A). (B.C. only).

(51) A. pacifica Banks. Small to large streams at low elevation. Very
abundant in Sweltzer ck.

(52) A. serrata Needham and Claassen. Chwk. r. (FC). (B. C. only).

THE SCALE INSECTS OF BRITISH COLUMBIA

by E. P. Venables
Science Service, Dominion Department of Agriculture

The following list of scale insects is presented at this time in the

hope that it may form a nucleus for a future list of a more compre-
hensive nature. The scale insects have received little attention

in the past in British Columbia, the main object having been to ex-

terminate or control certain species of economic importance as they
appeared. Records of distribution and host plants are scarce, even with
such a common species as the oyster shell scale, and although I have
brought together a list of over a dozen species, there is little informa-
tion regarding their occurrence outside of the Okanagan Valley.

The determination of the species in this group, excepting in the

case of one or two of the commoner forms, is the particular field of

the specialist who has plenty of material in various stages for com-
parison. The writer makes no claims in this direction, but is mainly
interested in making a start in a somewhat neglected field. In the

present list, notes on the distribution and habits are included, as these
offer points of interest in some cases.

COCCINAE (Subfamily)

Lecanium corni Bauche
The brown apricot scale. The only specimens

on hand are from broom at Vancouver.

Eulecanium coryli (L.)

The Lecanium scale. Recorded from Vancou-
ver as a serious pest of shade trees, and recorded
from alder, maple, horse chestnut, laurel, hawthorn,
apple, pear, plum, cherry, beech, lime, and roses.

Pulvinaria vitis (L.)

Cottony maple scale. Vernon and Osoyoos, B.

C., on cultivated maple and plum.

Saissetia oleae (Bern.)

Black scale. In Vernon infesting Abutillion
shrubs.

ASTEROLECANIINAE (Subfamily)

Asterolecanium variolosum (Ratezberg)
Pit-making oak scales. Trail, B. C., on oak.
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DIASPIDINAE (Subfamily)

Lepidosaphes ulmi (L.)

Oyster shell scale. Common on apple through-
out most of the Interior. It has been taken on
Lombardy poplar, dogwood, rose, elm, hawthorn,
and willow.

Aulacaspis rosae (Bouche)
Rose scale. On wild rose bushes at Vernon;

also recorded from Vancouver Island. In the In-
terior, infestation is confined to the lower parts
of the stems, and it would appear that the insect
only survives at or below snow level.

Phenacaspis pinifoliae (Fitch)

Pine leaf scale. Generally distributed and has
been recorded on Douglas fir, yellow pine, Jack
pine, and spruce.

Chionaspis ortholobis Comstock.
Cottonwood scale. On red dogwood at Kere-

meos, B. C.

Chionaspis salicis-nigrae (Walsh)
Black willow scale. Recorded by Essig as

occurring in B. C. on cascara.

Aspidiotus ancylus (Putnam)
Putnam’s scale. Osoyoos, B. C., on birch.

Aspidiotus ostreaeformis Curtis

Vernon, B. C., Kelowna, B. C., and Penticton,
B. C. Taken on apple, prune, plum, and caragana.

Aspidiotus pini; Com.
Osoyoos, B.C., and Vernon, B.C., on yellow pine.

Aspidiotus perniciosus Com.
San Jose scale. Keremeos, B.C., Osoyoos, B.C.,

Spences Bridge, B.C. Not at all numerous where
control measures are practiced.

SOME FOOD PLANTS OF LEPJDOPTEROUS LARVAE
J List No. 6

by J. R. J. Llewellyn Jones
Cobble Hill, Vancouver Island, B.C.

In presenting this sixth list of Food Plants of Lepidopterous lar-

vae, my thanks are again due to those members of our Society who
have once again been kind enough to furnish data to be included here,

especially at this time to Mr. A. A. Dennys of the staff of the Dominion
Entomological Laboratory at Vernon, B. C., Mr. W. Downes of the

Dominion Entomological Laboratory at Victoria, and Mr. W. G. Math-
ers of the Dominion Entomological Laboratory at Vancouver. The
initials of the person furnishing the information are placed in brackets

following the record concerned.
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Below is a list of abbreviations and signs used in this list:

A. A. D.—Mr. A. A. Dennys, Science Service, Dominion Depart-
ment of Agriculture, Vernon, B. C.

W. D.—Mr. W. Downes, Science Service, Dominion Department
of Agriculture, Victoria, B. C.

W. G. M.—Mr. W. G. Mathers, Science Service, Dominion Depart-
ment of Agriculture, Vancouver, B. C.

R. G.—Mr. R. Glendenning, Science Service, Dominion Depart-
ment of Agriculture, Agassiz, B. C.

G. J. S.—Professor G. J. Spencer, Department of Zoology, Univer-
sity of B. C,, Vancouver, B. C.

J. R. J.—Mr. J. R. J. Llewellyn Jones, Cobble Hill, B. C.

An asterisk (*) denotes that the species has been mentioned before

in these lists, and that the information now given is either additional,

or is an amplification of what has been previously reported.

RHOPALOCERA
*Incisalia iroides Bdv. Species of Apple; attacks the young fruit.

(A. A. D.)

*Papilio eurymedon Luc. Wild Cherry (Prunus emarginata Dough),
Ocean Spray (Spirea discolor Pursh.), June
Berry (Amelanchier florida Lindl.) (J.R.J.)

Strymon melinus atrofasciata McD. Fruit of Raspberry (W. D.)

HETEROCERA
Agnopteryx costosa Haw. Broom (wild and cultivated species) (W.D.)

Agrotis (Pseudospaelotis) haruspica inopinatus Sm. Species of Apple.
(A. A. D.)

"'Amphidasis (Lycia) cognataria Gn. Poplars, species of Garden Roses.

(J.R.J.) Species of Apple. (A.A.D.)

Amphipyra tragopoginis L. Species of Apricot, Rose and Plum. (R.G.)

Apatela (Acronycta) fragilis fragiloides B. & Benj. Black Hawthorn
(Crataegus brevispina Dough) (J.R.J.)

^Apatela (Acronycta) funeralis G. & R. Species of Apple (J.R.J.)

Species of Willow (Sallow.) (A.A.D.)

Apatela (Acronycta) illita Sm. Species of Willow and Apple. (A.A.D.)

Apatela (Acronycta) perdita Grt. Saskatoon (June-berry) (Amelanchier
alnifolia Nutt.), Species of Apple. (A.A.D.)

Autographa ampla Wlk. June-berry (Amelanchier florida Lindl.)

(J.R.J.)

Autographa brassicae Riley. In greenhouses on Chrysanthemum and
Antirrhinum. (W. D.)

Cacoesia (Archips) argyrospila Wlk., Leaf Rollers. Apple (A.A.D.)

„*Cacoesia (Archips) rosaceana Harris. Leaf Rollers. Apple. (A.A.D.)

^Carpocapsa (Laspeyresia) piperana Kearf. In cones of Yellow Pine
(Pinus ponderosa Dough) (A.A.D.)

*Chlorosea nevadaria Pack. Alder (Alnus rubra Bong.) Willow. (J.R.J.)
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Chrysopora lingulacella Clem. Lambs Quarters (Pig Weed) (Cheno-
podium album L.) (A.A.D.)

Datana ministra Drury. Species of Apple. (A.A.D.)

Dichomeris marginella Fabr. Irish Juniper (Juniperus communis Linn.
var hibernica), Spiny Juniper (J. communis
Linn, var siberica), (W. D.)

Dysstroma citrata Linn. Blackberry (Rubus macropetallus Dougl.)

( J- R. JO
Ectropis crepuscularia D. & S. Species of Apple. (A. A. D.)

Epinotia (Eucosma) terracoctana Wlshm. Arbutus (Arbutus menziesii
Pursh). (W. G. M.)

*Euchlaena mollisaria Hist. Red Flowered Currant (Ribes sanguineum
Pursh.), Black Hawthorn (Crataegus brevis-

pina Dough), June-berry (Amelanchier flor-

ida Lindh), Blackberry (Rubus macropetal-
lus Dough), Willows (Salix hookeriana Barr.

& Salix scouleriana (Hook.) Barr.) (J.R.J.)

Graptolitha torrida Sm. Species of Apple. Larvae will feed upon the

young fruit. (A. A. D.)

*Halisidota argentata Pack. Species of Spruce (Picea). (A. A.D.)

Heliothis phloxiphaga G. & R. Antirrhinum & Schizanthus including
the seed pods. (W. D.)

Hemerocampa pseudotsugata McD. Douglas Fir (Pseudotsuga muc-
ronata (Raf.) Sudw.), Western White Fir

(Balsam) (Abies grandis Lindh), Hemlock
(Tsuga heterophylla (Raf.) Sarg.). (J.R.J.)

Hemerophila pariana Clerck. Species of Apple, Pear, Sweet Cherry,
and Mountain Ash (Sorbus aucuparia.).

(W. D.)

Hyphantria cunea Drury. Apple, Choke Cherry (Prunus demissa
Nutt.) (A.A.D.))

^ Laspeyresia (Enarmonia) prunivora Walsh. Species of Apple (A.A.D.)

Lyonetia speculella Clem. Mines in leaves of Apple. (A. A. D.)

Malaeosoma americana Fabr. Apple and probably Willow. (A. A. D.)

^Malaeosoma disstria Hbn. Species of Apple. (A. A. D.)

Malaeosoma fragilis Stretch. Species of Apple. (A. A. D.)

y
. Marmara arbutiella Busck. Mines in leaves of Arbutus (A. menziesii

Pursh.) (W. G. M.)

Ocnerostoma piniariella Zeller. Mines needles of White Pine (Pinus
monticola Dough) (W. G. M.)

*Orthosia hibisci Gn. Species of Apple. (A. A. D.)

Parastichtis purpurea antapica Sm. Red Flowered Currant (Ribes

sanguineum Pursh.), Alder (Alnus rubra
Bong.), Bird Cherry (Nutallia cerasiformis

T. & G.), Wild Cherry (Prunus emarginata
Dough), June-berry (Amelanchier florida

Lindh), Species of Rose. (J. R. J.)

1/ Phlyctaena itysalis tillialis Dyar. In stems of Thistles. (J. R. J.)

j/Plutella maculipennis Curt. Ball mustard. (G. J. S.)
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Polia lubens (lutra)glaucopis Hampson. Lodgepole Pine. (Pinus con-

torta Dough) (W. G. M.)

*Rachela occidentalis Hist. June-berry (
Amelanchier florida Lindl.),

Snow - berry (Symphoricarpus racemosus
Michx.), Maple (Acer macrophyllum Pursh.)

(J.R.J.)

*Synaxis jubararia Hist. Species of Poplar. (J. R. J.)

Tortrix citrana Fern. In greenhouses on species of Rose' Cyclamen,
Tomato, and Asparagus Fern. (W. D.)

Zale minerea norda Sm. Species of Apple. Foliage is preferred but
larva will eat the fruit. (A. A. D.)

Zeiraphera (Enarmonia) ratzeburgiana Sax. Sitka Spruce (Picea sitch-

ensis (Bong.) Carr.) (W. G. M.)

PHENOMENAL INFESTATION OF ECTOPARASITES ON
MARMOT, WEASEL Cr PACKRAT

by George P. Holland
Science Service, Dominion Department of Agriculture

The groundhogs or yellow-bellied marmots, Marmota flaviventris

avara (Bangs) of the Kamloops district, normally have a short season
of activity, coming out of hibernation in March and retiring again in

late August or early September. However, in October, 1937, a single

specimen was seen actively running over the rocks by the road near
Tranquille, B.C., and on November 17th, another was found moving
sluggishly over the snow in the same locality. This animal, a young
female of the year, judging from its size, was captured and placed in a
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cage at the Dominion Entomological Branch Field Laboratory at Kam-
loops. It was noted that the creature was in very poor physical condi-

tion, having wasted away to little more than skin and bone, and also

that the tail, limbs and under parts were very mangy. T. K. Mcilliet,

formerly connected with the Kamloops Laboratory, found a similar

mangy groundhog dragging- itself weakly over the ground near Mount
Olie, B. C., on November 27th, 1933. This animal had been practically

denuded, especially on the tail and limbs, and the little hair remaining
was thickly infested with fleas. A few nymphal ticks, Dermacentor
andersoni Stiles also were feeding on it.

Our groundhog drank a little milk but refused all solid food during
its period of captivity, which was terminated on November 23rd, 1937,

by its death. When checked for the presence of ectoparasites it was
found to be literally seething with fleas and lice (Fig. 1). During the

next two days a good deal of time was spent in picking off these crea-

tures until about 150 fleas and 9.75 c.c.’s of concentrated lice had been
collected. Taking into consideration the facts that a goodly portion of

its parasite population had already dropped off into the bedding ma-
terial, as the animal was cold and stiff when found dead in its cage,

and also that thousands of lice were still clinging tenaciously to the

pelage when the specimen was ultimately discarded, the original pop-
ulation may be conservatively estimated to have been about 250 fleas

and 50,000 lice. This terrific infestation undoubtedly had driven the

miserable creature from its hibernating quarters, and by dint of sheer
numbers had so sapped its strength as to bring about its death.

Professor G. J. Spencer of the University of British Columbia has
kindly identified the Anoplura as Neohaematopinus marmotae Ferris

1923, and the fleas as Thrassis acamantis Roths, 1905.

A further remarkable circumstance in connection with this case

is that the flea larvae were found actually living on the host. Several
dozen, large and small, were picked off and preserved. This is a most
unusual association as flea larvae are almost invariably found only in

the bedding material.

Other cases of this nature have come to our attention. A weasel,

Mustela arizonensis (Mearns) taken at Kamloops on October 12th,

1937, was found to be infested with the larvae of fleas as well as

the adults. These were Orchopeas caedens durus Jordan. A packrat,

Neotoma cinerea occidentals (Baird) captured alive at Mount Dunn
on August 12th, 1937, and which died at Kamloops on December 14th,

1937, was in a similar condition, about three dozen mature fleas and
half this number of larvae being found in the fur upon examination.
These fleas were identified as Orchopeas sexdentatus agilis Roths. Un
fortunately none of the larvae was reared through. The adult fleas

from the weasel and packrat were determined by Dr. M. A. Stewart
of the University of California at Davis.
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Notes on the Occurrence of GRYLLOBLATTA CAMPODESFORMIS
Walker in the Kalmoops District

by J. D. Gregson
Science Service, Dominion Department of Agriculture

The recent captures of specimens of Grylloblatta campodeiformis

Walker at Kamloops have created a widespread interest among both

laymen and entomologists. Discovered originally in 1913 at Banff,

Alberta, by Dr. K. M. Walker, the insect was then, and still is, recog-

nized as a purely high altitude inhabitant, and although apparently

quite widespread in distribution, specimens have rarely been found at

elevations below 5,000 feet. Indeed, its close association with cold

mountain streams, melting snow, and glaciers is responsible for its

popular name of “Ice-bug”.

The recent discovery of Grylloblatta in the dry belt of British

Columbia at the low elevation of 1,400 feet tends to modify all pre-

conceived ideas with regard to the environment and biology of these

creatures. Given a suitable refuge from the heat of the summer sun,

the insects apparently are able to thrive readily in an extremely hot

and dry climate at a relatively low altitude. The fact that they abound
in an area only half a mile from the city of Kamloops provides the

opportunity for studies that have hitherto been curtailed because of

the inaccessibility of their environment during winter months.

The first Kamloops specimen 1 was taken by the writer on Novem-
ber 14, 1936, from beneath a rock on the talus slope of Mt. St. Paul.

A heavy snowfall prevented further search till February 26th, 1937,

when the slope was carefully scoured but without success. Several
subsequent collecting trips during the summer all failed to produce
further specimens.

On December 29th, 1937, the writer again visited the area, and
was fortunate in securing three small nymphs. Another trip the next
day yielded six more specimens. Since then, numerous searches made
by members of the Dominion Entomological Branch and by interested

residents and school students of Kamloops have led to the captures

of many “Ice-bugs”, varying in stages of development from minute
nymphs to adults almost an inch long.

All Kamloops specimens of Grylloblatta have been taken on the

southern exposure of Mt. St. Paul. This mountain rises from 1,200

feet to 2,700, and is faced on the south with rocky bluffs and a deep
talus slope. The cliffs are of exceedingly crumbly volcanic rock and
are fissured with cracks that probably extend inward for many feet.

From the bases of these prominences the fallen rocks lie in steep slides

of coarse debris for distances of over a thousand feet towards the bot-

tom. The lower and surrounding slopes are covered with material of

a clayey texture, maintaining a sparse vegetation of sage and bunch-
grass.

The first few captures of the insect were made on one of the lower

1This specimen was kindly determined by Prof. G. J. Spencer
and verified by Dr. E. M. Walker.
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bluffs. Specimens could be found at the rate of about two an hour
in moss and gravel adjoining solid rock, and beneath slabs of weather-
loosened material. Since then, many have been found in damp humus
beneath rocks slightly within the margin of the talus slope, and one
adult was taken from beneath a large boulder some fifty feet up the
slide.

The winter food of Grylloblatta appears to be hibernating moths,
ladybirds, wasps, spiders, and bugs

;
all of which appear in profusion

in crevices between the solid rock. Active thysanura and collembola
probably also contribute to their diet. In one instance a large “Ice-bug”
was disturbed while busily devouring an already half-eaten moth.
Specimens in captivity feed very readily on cockroaches.

All specimens observed appeared to be most active at temperatures
slightly above freezing. One agile nymph was found in a crevice be-

tween a sjieet of ice and rock. The insects certainly show a partiality

towards cold, die. very soon if kept at room temperature, and show an
immediate heat prostration if placed on one’s hand. These observa-
tions are in keeping with the experiments of Mills and Pepper2

, where
it is shown that the optimum condition for Montana specimens is 3.7

degrees C. The cold and heat prostration temperatures are stated to

-6.2 and 27.8 degrees C., respectively. These data would imply that at

Kamloops the Grylloblatta appear near the surface of the slides only
while the outside temperature is in the neighborhood of zero degrees
centigrade. As the temperature rises or falls beyond their optimum
they most likely seek shelter in rock crevices remote from the surface,

just how far they have to penerate to avoid the summer heat, and
what they live on during the greater part of the year are questions that

arouse interesting speculations. Certainly the southern slope of Mt.
St. Paul must become one of the hottest areas in British Columbia
during a midsummer day when the temperature often reaches over a

hundred in the shade.

Although several expeditions have been made to other rocky out-

croppings in the North Thompson Valley, and bordering Kamloops
Lake, careful searches have to date exposed no other specimens of

Grylloblattids. None of these areas possessed slides of loose rock to

the extent of those on Mt. St. Paul, and in many cases the rock was
mixed with a certain amount of clay. Because of the relatively slight

depth to which an insect might penetrate in these slides, compared
to the talus slopes of their described habitat, it is quite possible that

the latter area is one of the few places in the dry belt where the “Ice-

bug” has been able to maintain its existence. In any event, whether
this ice-loving insect should or should not prove to be present in other

parts of the dry belt of British Columbia, the fact that this creature

has been found in an area surrounded by cactus plants and other

xerophytic vegetation raises questions that constitute an interesting

biological problem.

2Mills and Pepper. Annals of Ent. Soc. of Amer., Vol. XXX, No.

2, pp. 269-27.4, 1937.
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ENTOMOLOGICAL SOCIETY OF BRITISH COLUMBIA
REPORT OF THE SECRETARY-TREASURER

For the Year Ending February 26, 1938

Herewith, I beg to submit this report of the activities of this

Society for the past year.

Finances
The present bank balance, as indicated and audited is $176.10.

Publication of No. 34 has not yet been paid for. This will amount to

slightly over $200.00 which, as you see, will not be covered by the

present balance. To make up the difference it is proposed to ask the

contributors of articles to pay ten cents apiece for reprints and for

members to pay for any cuts which appear in their articles. If this

is done it would about make up the cost of the present publication and
leave fees for this year and the government grant to cover the cost

of the next issue.

I am pleased to state that donations to the reserve fund amounted
to $21.00 during the year. Four members contributed 10, 8, 2, and 1

dollars respectively. It is suggested that more of the members follow

this example.

Proceedings
As you have noted, the present number 34 of the Proceedings has

been placed in your hands at this meeting. Considering that there has

been a change of printers and that the present printers had never
handled an entomological publication before, the work seems very
creditable.

Membership
There has been a slow but steady growth of membership during

the past three years, and it now stands at 55. I have no doubt that

by the end of the present meeting, at least ten new members will

have been added.
Library

Recently, four very fine volumes have been presented to us by
the Trustees of the British Museum as follows:

1. Bombyliidae of Palestine by E, E. Austen.
2. African Ceratina, Halictus, and Megachile by T. D. A. Cockerell.

3. A Catalogue of the African Hesperiidae by W. H. Evans.
4. A Monograph of the Pierine Genus Delias by G. Talbot.
In addition to the above, a great many exchanges are maintained

including The Lingnan Science Journal
;
Review of Applied Entomol-

ogy; American Museum of Natural History; U. S. National Museum;
Annals of the Museum of Zoology, Poland; Wanderversammlung
Deutscher Entomologen, Berlin

;
Opuscula Entomologica, Lund, Swe-

den
;

U.S.S.R. publications from Moscow
;
and many colleges and

universities in the United States.

Reserve Fund
The reserve fund now totals $76.00. Let us hope it may be pushed

over the hundred mark during the coming year.

GEO. R. HOPPING,
Secretary-Treasurer.
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THE SOFT SCALE (COCCUS HESPER1DUM) INFESTING

HOLLY ON VANCOUVER ISLAND

(A Preliminary Report)

by Harry Andiscn*

The soft scale (Coccus hesperidum (L.)J has become very prev-

alent on holly trees in many parts of the southern Vancouver Island

district during the past year. It was first noticed in the vicinity of

Victoria, B.C., during February, 1938; specimens were forwarded to

the Division of Entomology at Ottawa, and were subsequently deter-

mined by Dr. Harold Morrison of Washington, D.C. Additional holly

trees were examined during the course of the 1938 season when we
observed the soft scale spreading very rapidly. A black fungus (prob-

ably Meliola camelliae Catt. with which this scale is associated) was
found to be present wherever the scale infestations occurred. Speci-
mens were found as far north as Duncan.

The establishment of the soft scale and the sooty-mold fungus on
holly in British Columbia is a serious menace to the production and
exportation of holly for the Christmas season. Plant quarantines re-

stricting the free movement of the scale-infested holly, focussed the

attention of the commercial growers upon this pest and created an
immediate need for information upon its life habits and control.

Nature and Extent of Injury

The injury caused by the soft scales is due not only to the feeding
by extracting of the juices from the plant but also to the sooty-mold
fungus which develops in the honeydew that the scales secrete. This
honeydew falls upon the upper surface of the leaves, stems and berries

of the holly and such areas eventually become almost completely cov-

ered and blackened with the sooty coating of the fungus. Holly so

affected is unsightly and is not saleable. Where infestations are severe,

the smut-like covering is injurious to the tree by interfering with its

respiration. The sugary exudation is also a means of dispersal of the

scale, by causing them to adehre to the feet of perching birds which
will then carry the scales to other trees. Ants constantly seen about
the infested trees feeding on the honeydew during the spring and sum-
mer are also responsible for the rapid spread of the scale within an
orchard.

Host Plants and Distribution

This species of scale, which was formerly placed in the genus
Lecanium, has long been known to science, being one of the first of

the soft scales to be studied and described. It is the commonest, most
widely spread member of the sub-family Coccinae (9), occurring out

of doors throughout the world in the tropical and sub-tropical regions,

* Division of Entomology, Science Service, Dominion Department of Agriculture,

Victoria, B. C.

mn is 1340
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and in greenhouses in the cooler regions. Originally from Europe, it

is also reported from Algiers, Japan, Australia, New Zealand, Chili,

Hawaiian Islands, South Africa and North America (6). In North
America it is common on ornamentals in the south west, infesting-

chiefly oleander in Arizona, Texas and New Mexico; in the coastal
zones of Florida (9) and southern California (4) it is often a pest to

young citrus trees. In northern regions, the soft scale has been present
for a number of years as a major pest of greenhouse crops. Its estab-
lishment on holly in the Victoria district appears to be the first record
of its occurrence in Canada as an economic pest of plants grown out
of doors.

The food plants as recorded in literature number approximately
seventy-five. Those of most economic importance are as follows : apple,

apricot, box elder, clematis, citrus, grape, holly, English ivy, laurel,

peach, pear, phlox, plum, poplar, rose and willow. Since February 1938,

when this scale was first reported infesting English holly (Ilex sp.)

at Victoria, B.C., we have also observed it on sweet bay (Laurus sp.)

in this district, and on a species of ivy (Hedera colchica) at Duncan,
B.C. Further survey work may disclose its appearance on some of

the other hosts mentioned.

Life History and Habits

There appears to be more than one generation of the scale each
year under Victoria conditions and many adults and nymphs in various

degrees of maturity are present throughout the season on the same
branch. In the citrus areas in California the soft scale has as many
as four generations each year (8) and it is principally the trees less

than six years old that are attacked. In contrast to this we find holly

trees 15 years old and more are severely infested.

The females of this species are oval, flat, soft, turtle-shaped scales,

changing in color with age, from transparent yellow to deepening shades
of brown. The mother or adult female scale which gives birth to living

young is very much swollen, becoming a stationary cap filled with
small nymphs. The young nymphs are thin and transparent so that

they are scarcely noticeable on the surface of the leaf or branch. The
male scales are very slender, smaller and lighter in color than the ma-
ture females. The adult males are yellow, exceedingly minute two-
winged flies.

These soft scales suck the sap from the tissues like the armoured
scales do, but they move about and are able to withdraw their beak
and insert it at will. All the immature stages are gregarious and mi-

grate to and attack the tender new leaf and stem growth during the

spring and early summer. During this period the insect develops and
spreads rapidly, congregating along the midribs and large veins on
the stems and on both sides of the leaves. As many as 140 scales of

various sizes have been found developing on a single holly leaf, fre-

quently becoming so thick as to overlap.

A concise report on the description and distinguishing character-

istics of this scale is contained in “Scale Insects of Missouri’’, by Hol-

linger (5).
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Control

In the citrus areas in some parts of the United States, natural
enemies play an important part in keeping the scales from becoming
a serious pest. The internal hymenopterous parasites Aphycus flavus

Howard, M'icroterys flavus (Howard), Coccophagus lecanii (Fitch)

(4), and Coccophagus scutellarius (Dalman) (1) are probably the prin-

cipal ones. The fungus parasite Cuban Aschersonia
(
A. cubensis Berk,

and Curt.) has also effectively controlled the scale in several places in

southern Florida (9). Where the parasites do not check the scale in-

festations on citrus trees, the application of oil sprays is recommended
as the best method of control.

Extensive tests conducted during the months of September and
October at this laboratory, showed that an oil emulsion containing 2

per cent oil (viscosity 55, unsulfonated residue 80) in combination with
nicotine sulphate 1 to 800, was not injurious in any way to the holly

trees, and gave 95 to 100 per cent control of the soft scale.

Summary
The Soft Scale (Coccus hesperidum (L.)) was observed as an

economic pest of holly in the southern region of Vancouver Island

during February 1938. This is the first record of its occurrence in

Canada as an economic pest of plants grown out of doors. Infested

leaves, stems and berries eventually become covered with a sooty-mold
fungus which develops in the honeydew secreted by the scales. Holly
so affected is unsightly and is not saleable. Up to the present time
in this region holly and sweet bay are the only plants found to be
attacked and there appears to be more than one generation of scale

developing. Additional survey work and life history studies are re-

quired to secure complete data. Spraying the infested trees during the

fall months, using a 2 per cent oil emulsion with nicotine sulphate add-

ed, proved to be an effective method of control.

References
1. Cendana, S. M. 1937. Studies on the biology of Coccophagus, a genus

parasitic on nondiaspidine Coccidae. Univ. of Calif. Pub. Entom.,

6 (14-15) : 337-442.

2. Delcurto, J. M. et al. 1925. The citrus industry in the Lower Rio
Grande Valley of Texas. Texas Dept. Ag\, Austin, Texas, Bui. 79,

p. 86.

3. Essig, E. O. 1915. Injurious and beneficial insects of California,

Second Edition. Suppl. to Monthly Bui., Calif. State Commission
of Hort., 4 (4), p. 143.

4. Essig, E. O. 1926. Insects of Western North America, Macmillan
and Co., New York, p. 288.

5. Hollinger, A. H. 1923. Scale insects of Missouri, Ag. Exp. Sta.,

Columbia, Missouri, Research Bui. 58, p. 38.

6. Howard, C. W. 1909. Scale insects of citrus trees. Transvaal Dept.

Ag., Pretoria, Farmers Bui. 75, p. 14.

7. Marlatt, C. L. 1903. Scale insects and mites on citrus trees, U. S.

Dept. Ag. Farmers Bui. 172, p. 30.

8. Quayle, H. J. 1932. Biology and control of citrus insects and mites.

Ag. Exp. Sta., Riverside, Calif., Bui. 542, pp. 1-87.

9. Watson, W. R., and Berger, E. W. 1932. Citrus insects and their

control. Ag. Ext. Service, Gainesville, Florida, Bui. 67, p. 31.



6 B. C. Entomological Society

A NOTE ON INSECTS AS DISSEMINATORS OF FUNGUS SPORES

by L. Colin Curtis*

The role of insects as disseminators of pathogenic organisms has
long been recognized. However, greater attention appears to have been
paid to those cases that involve internal, rather than external dissem-
ination. The example under review in this paper presents a striking
illustration of the possibilities of spore transmission in cases where the
organisms are carried on the outer surface of the insect.

During the course of regular work in entomology kt the Univer-
sity of British Columbia, a slide was made of both fore and hind wing
of M'elanoplus mexicanus mexicanus Sauss. (Orthoptera, Locustidae)
from a specimen taken on meadowland on the University campus. Due
to the fact that the wings were mounted in Berlese’s mounting fluid,

a medium which obviates the necessity for preliminary washing and
dehydrating, the completed specimen was seen to have retained all its

adherent debris, which proved upon inspection to consist almost en-

tirely of the spores of a number of different fungi.

Due to the nature of the mount, an attempt at determination of

the organisms involved was limited to a morphological basis, and cul-

turing was out of the question. By this means, it was possible to trace

the spores down only to genus. However, this was done, and the whole
spore load was found to fall under five genera, as follows

:

Heterosporium—Conidia two to several-septate, echinulate. Some
species of this genus are destructive molds on carnation, hop, spinach,

larch, and numerous Liliaceae.

Stemphylium—Conidia acrogenous, with muriform septation. This

is a small genus, but includes pathogens of cucurbits and of wheat.

Macrosporium—Conidia muriform-septate and caudate. This genus

includes species which cause black mold on various grasses, on cruci-

fers, and on a wide range of garden plants.

Cladosporium or Fusicladium—Conidia ovoid, greenish or oliva-

ceous, sparingly septate, acrogenous.

These two genera are not readily separable on a morphological

basis. Between them they include many pathogenic species which at-

tack drupaceous and pomaceous fruits, cucurbits, corn, oats, potatoes,

tomatoes, and hardwoods.

Uromyces— One of the rusts, which attacks clover, alfalfa, and

other leguminous fodder crops. Teliospores only were identified in

the present instance.

While it is not suggested that all the spores observed represent

pathogenic species, it is highly probable that many of them are harm-

ful. That grasshoppers and other insects of like habitat may be a pow-
erful factor in the spread of plant disease may, however, be judged from

the following figures.

* 214 Columbia St., Kamloops, B. C.
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Spore counts were made in a number of microscopic fields taken
at random on both fore and hind wing with the results shown on the
appended table.

Field Hetero Stem- Macro- Clado- Uromyce:

1.

sporium

31

phyllium

1

sporium

6

sporium

108 3

2 31 56 5

3. 1 1 1 31 15

4. 4 1 3 21

5.
Q6 1 2 12 3

6. 6 66 10

7. 20 1 62 11

8. 13 2 1 29 2

9. 5 25 4

10. 10 22 4

Average
per field 12.4 0.7 1.3 39.9 5.7

Average
per mm2 126.5 7.14 13.3 407.1 58.6

Total Average Spores per mm2 — 612.6.

Taking a conservative estimate of 400 square millimeters for the

total area of the exterior surfaces of a member of this species, one
arrives at the interesting figure of 244,800 for the gross spore load per

insect. Since concentrations of grasshoppers up to 1,000 per square
yard have been reported in the case of severe infestations, it will be
seen that the sport count per acre will run into astronomical figures.

If only a small proportion of this total should prove to be pathogenic
and viable, it will provide ample inoculum for the area involved, and
it will be conceded that the prairie farmer may have some cause for

his pessimism when he complains that when the grasshoppers have
finished with his grain, the rust comes in and completes the work of

destruction.

The writer wishes to express his acknowledgements to Prof. F.

Dickson, Dept, of Botany, University of British Columbia, for his as-

sistance in the identification of the various spores, and to Prof. G. J.

Spencer, Dept, of Zoology, for first calling attention to the importance
of the phenomenon.
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NOTES ON THE ECOLOGY OF DERMACENTOR ANDERSONI
IN SOUTHERN ALBERTA

by George P. Holland*

During the period April 24 to July 31, 1938, in connection with
the Rodent Plague and Rocky Mountain Spotted Fever Survey in

Southern Alberta, considerable time was spent in the mass collecting

of the tick Dermacentor andersoni Stiles. As a number of cases of

Spotted Fever have come to the attention of medical men in Alberta
during the past few years, the study of D. andersoni, which is the vec-
tor of this and other diseases, is a problem of no small importance. In
the course of the season’s work, notes were, therefore, accumulated on
the habits and distribution of this important species.

Distribution

:

To those who are familiar with ticks in the hilly regions of in-,

terior British Columbia, the southern Alberta prairie does not seem
the ideal habitat for a tick population. Nevertheless, they were found
to be widespread and extremely plentiful in some localities.

At the present time D. andersoni is known to occur from the

southern border of Alberta, across the breadth of the province, and
north at least to Red Deer (about 52° 15' N. Lat.). The general opin-

ion throughout the tick-infested areas seems to be that they are be-

coming increasingly abundant, and that they are progressing gradually
northward. Ranchers and doctors around Hanna and Stanmore state

that they did not know the wood-tick until during the last few years.

During the course of the survey a strip of country from Waterton
Lakes in the west to the. Cypress Hills in the east, and from Leth-
bridge and Medicine Hat, southward to the border was checked for

the presence of ticks. Waterton Lakes National Park was found to be

virtually tick-free (June 20th-29th). However, according to local resi-

dents this place is badly infested earlier in the spring, and the ticks

at that time are a great nuisance. There is a great variety of natural

hosts for young and adult stages,—marmots, rabbits, ground-squirrels

(four species), chipmunks, tree squirrels, mice and weasels, as well

as larger animals,—deer, bears, mountain-sheep and so on.

Very few ticks were found in the foothill regions, and as far east

as Cardston, although there is no lack of hosts. Ranchers in the

Cardston area are unfamiliar with the true ticks—knowing only the

sheep ticks, or keds (Hippoboscidae). Careful checking of sheep, cattle

and horses revealed no D. andersoni, and only very few were secured

by dragging.

However, the short grass prairie from Milk River to Manyberries
was found tp be heavily infested, and the bulk of the season’s collect-

ing was done in this region—the south-east corner of Alberta.

Dominion Entomological Laboratory, Kamloops, B. C.
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Hosts: Ticks here are fairly plentifully provided with quantity if

not variety of hosts. Richardson’s Ground Squirrel, Citellus richardsoni

(Sabine), (the so-called Prairie Gopher) and the White-tailed Jack-
rabbit, Lepus townsendi campanius Hollister, are fairly abundant and
are probably the more important hosts for the larval and nymphal
stages. The rabbits, in addition, pick up the adult ticks, as also must
the native Pronghorn Antelope, Antilocapra americana americana
(Ord), which is still fairly common in this part of the country. How-
ever, domestic sheep, cattle and horses are more important hosts of the
adult stage.

Habitat and Ecology Notes:

While ticks were found sometimes in fair numbers on the open
rangelands, the greatest quantity was secured in the vicinity of water.

The old river-beds or coulees, which traverse the south country were
nearly all infested to a greater or lesser degree. Shallow coulees did

not yield so many ticks as did those with more steeply sloping sides,

and the most ideal localities were not the wide bottomlands of these

old river-beds, but the smaller, deeper draws which were tributary to

the main coulee. In such places, ticks would generally be numerous,
and after a little experience of collecting in this type of country it

became readily possible to judge by the general appearance just which
localities were best. As it is well known that ticks are sensitive to

relative humidity it is not surprising that they favoured such places

rather than the more open, dry and wind-swept areas.

The vegetation in the coulees varied with locality, but consisted

chiefly of sage—Artemisia cana, rabbit-brush

—

Chrysothamnus sp., Cor-
alberry

—

Symphoricarpos occidentalis, and various grasses, all of which
carried ticks. Strangely enough, ticks of one locality seemed to show
a decided preference for one of these plants as a roosting place, where-
as those in another area, apparently similar, would choose a different

perch.. For instance, at Verdigris Coulee (10 miles east of Milk River),

the ticks were found right on the short grass itself, and a tick drag
(a piece of white flannelette, one. yard square) placed flat on the

ground would generally pick up two or three with each sweep. Only
a few were taken from the sage or rabbit-brush.. At Manyberries
Coulee the reverse was the case, and the grass yielded only a few ticks,

most of them being collected from the low-lying bushes, especially

those growing over gopher burrows.

While no apparatus was available for taking temperature Or hu-

midity readings, it was noted that best collecting occurred on dull,

warm, humid days, especially just prior to rain. The ticks at this

time were extremely active and readily brushed onto the drags. Col-

lecting was poor on cold and windy days, or when it was particularly

hot and dry. During extremes of heat and cold the ticks were gener-

ally too lethargic to gain a hold on the flannel drag, and if they did

get on the cloth, would frequently let go and fall off before they could

be secured and transferred to vials.

On an average warm day ticks did not become active until 9 :30

or 10 a.m., and then collecting would be fair until noon. From noon
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until 2 :30 or 3 p.m., few ticks could be expected, but in the late after-

noon and early evening, collecting would be at its peak. On occasion

we dragged for ticks in the evening, and would be still picking them
up when it became too dark to see.

In general it was only rarely that we happened to see a tick on
its perch before it was picked up on the drag. One locality was found,

however, where they could be seen fairly readily, clinging to the grass

stems. This was at a dry creek bed, leading into Chin Coulee, five

miles north of Etzikom. Here the grass was very sparse, and the

clinging ticks, sometimes in groups of three or four, were silhouetted

against the smooth dry mud of the old creek bed, and were seen quite

readily. Nearly all were facing head downward, and hanging onto the

grass blades with all pairs of legs. When approached closely, they
immediately sensed the presence of the potential host and extended
the first, second and fourth pairs of legs, hanging on by the third. If

the drag cloth or one’s hand were brushed by them they readily left

their perches and climbed on.

During the earlier part of the season at Manyberries, it was noted

that there was a preponderance of females. Sample groups counted
showed a ratio of five females to two males. Later in the season this

difference was not noted, and the two sexes were represented in fairly

even proportions.

The ticks showed considerable variation in size. Some were really

large, especially males, but others, of both sexes, were so stunted as

to be very little removed in size from flat nymphs. In general, it may
be said that they averaged smaller in size than ticks of the same
species found in the interior dry belt of British Columbia.

In the course of the season three partly engorged female ticks

(one, May 26th, Manyberries Creek; and two, June 2nd at the Domi-
nion Range Station) were picked up on drags. This is a most unusual
happening. Whether these ticks had been scratched off by the host

or whether they had released of their own accord, finding some
physiological condition not suited to their tastes in the blood of the

host, leads to interesting conjecture. Perhaps they had been feeding-

on rabbits which were infected with tularaemia, and which had died

before they could complete engorgement.

In south-east Alberta the tick season apparently commences in

late March, depending on weather conditions, reaches its peak in May
and early June, and conies to an end in July. A very few ticks were
found to be still active in the Milk River country on July 8th, and
some at Etzikom, July 3 3th.

Numbers of ticks secured:
Actual abundance of ticks in this country, of course, varied with

locality, but in general they were plentiful. In Manyberries Coulee
sometimes fifteen would be taken on a single drag over a ground-
squirrel burrow. At “Big Coulee,” just north of Manyberries, 1500
specimens were secured by two men in five and one-half hours. This
was extremely good collecting, as part of this time was lost because
of intermittent showers of rain. At Lone Tree and Geddes Coulees
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(Dom. Range Exp. Station) two men collected 1750 ticks in a single

day (June 2nd). In certain deep draws leading into the south side of

Chin Coulee, just west of Foremost it was possible, under ideal con-

ditions, for each man to pick up 150-200 ticks per hour! In one spot

at Verdigris Coulee, east of Milk River, a most unusual situation was
found where ticks were plentiful on the bare ground of a cattle trail.

Here as many as 23 were taken on a single sweep of the drag cloth.

Ordinarily it was quite a reliable rule that ticks were more common
on the bushes bordering stock trails, but usually not many ticks would
be found on the trail itself.

Due to the unusually wet spring of 1938, many days during the

tick season were completely lost. However, about thirty-five days of

suitable weather were devoted to tick collecting, and during this time
nearly 22,000 specimens were obtained.

NEW RECORDS OF SIPHONAPTERA FOR BRITISH COLUMBIA

by George P. Holland*

In the course of checking over part of the collection of fleas at the
Kamloops Laboratory, Dominion Department of Agriculture, Division
of Entomology, five species have been established as new records for

British Columbia. These follow

:

Xenopsylla cheopis (Roths). 1903—See details below.

Opisocrostis tuberculatus (Baker) 1904.

Taken from Columbia ground squirrel, Citellus columbianus
columbianus (Ord.), collected at Kimberley, B. C. (May 5th, 1938,

J. B. Poole) and at Waterton Lakes, Alta. (June 27th, 1938, G. P.

Holland).

Neopsylla inopina Roths., 1915.

Taken from Citellus c. columbianus (Ord.) collected at Kimberley.
May 14th, by J. B. Poole.

Rectofrontia fraterna (Baker), 1895.

From Citellus c. columbianus (Ord.) at Waterton Lakes National
Park, on the boundary of British Columbia and Alberta, June 27th,

1938, by G. P. Holland.

Ctenophyllus terribilis Roths., 1903.

From pika, Ochotona princeps ssp. collected at Reno Mountain,
Salmo, May 29, 1936 by T. K. Moilliet

;
at Mt. Dunn, North Thomp-

son Valley, Aug. 11, 1937 by G. P. Holland; and at a rock slide five

miles west of Salmon Arm, Aug. 10, 1938, by G. P. Holland.

A series of 36 fleas collected from Norway rats, Rattus norvegicus
Erxleben, taken September 8th, 1938 at the city dump, Vancouver,

* Dominion Entomological Laboratory, Kamloops, B. C.
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B. C., proved to be of considerable interest upon study. The following-

species were found to be present

:

23 Nosopsyllus fasciatus Bose., the European rat flea.

4 Ctenocephalides felis Bouch., the imported cat flea.

9 Xenopsylla cheopis Roths., the Indian rat flea.

In view of the present possibility of plague spreading in southern
British Columbia, the record of Xenopsylla cheopis R,, is of particular

interest as this species is the time-honoured carrier and transmitter of

bubonic plague to man in the old world and some countries of the new.
Its habit of biting avidly even when its gut may be blocked with masses
of plague bacilli, and regurgitating cultures of P. pestis into the blood

of the unfortunate host, makes it the ideal disseminator of this disease

and of prime economic importance. A further specimen of this species

was secured from a roof rat, Rattus rattus alexandrinus (Geoflroy*)

taken September 8, 1938 in a warehouse at New Westminster, B. C.

N. fasciatus Bose, and C. felis Bouch., both of which bite man
readily are not so celebrated, but have been shown to transmit plague
from rat to rat under laboratory conditions.

It should be noted that Wagner (Can. Ent., Sept. 1936) suspected

that N. inopina Roths., R. fraterna (Baker) and C. terribilis Roths,
would eventually be found in British Columbia as they are recorded
in Alberta.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE
(List No. 7)

by J. R. J. Llewellyn Jones*

In presenting this seventh list my thanks are again due to those
members who have furnished data included herein.

It is to be noted that in this and subsequent lists the nomenclature
adopted is that of Dr. J. McDunnough’s new “Check List of the Lepid
optera of Canada and the United States of America” Part I, Macrolepi-
doptera (1938) and Part II. Microlepidoptera (1939).

The following is a list of signs and abbreviations used in this list:

G. J. S.—Professor G. j. Spencer, Department of Zoology, University
of British Columbia, Vancouver, B. C.

R. G.—Mr. R. Glendenning, Dominion Entomological Laboratory,
Agassiz, B. C.

J. R. J.—Mr. J. R. J. Llewellyn Jones, “Arranmore,” Cobble Hill, B. C.

An asterisk (*) denotes that the species has been mentioned before

in these lists, and that the information now given is either additional

or is an amplification of what has been previously reported.

RHOPALOCERA
Lycaena helloides Bdv.—swamp knotweed (Polygonum amphibium L.)

(G.J.S.)

HETEROCERA
*Acronicta (Apatela) radcliffei Haw.—quince and greengage plum.

(J.R.J.)

Acronicta (Apatela) grisea revellata Sm.—willows (Salix Scouleriana
(Hook) Barr., and Salix Hookeriana Barr.) and garden species

of willow. (J.R.J.)

*Acronicta funeralis G. & R. (Apatela funeralis G. & R.)

—

flowering

plum (Prunus cerasifera Bliriana) (J.R.J.)

*Acronicta (Apatela) distans dolorosa Dyar.—rose, wild and garden
species. (J.R.J.)

*Amphidasis cognataria Gn.—sumac (Rhus typhina L.) (J.R.J.)

*Campaea perlata Gn.—june-berry (Amelanchier florida Lindl.) (J.R.J.)

*Celerio lineata Fabr.—northern willow herb (Epilobium adenocaulum
Haussk.) (J.R.J.)

Cerura occidentalis gigans McD.—black willow (Salix Lasiandra
Benth.) (J.R.J.)

Cerura scolopendrina pluvialis Dyar—willows (Salix Scouleriana

(Hook.) Barr., and Salix Lasiandra Benth.), also on garden
species of willow and on poplars (J.R.J.)

*Cymatophora fasciata B. & McD.—june-berry (Amelanchier florida

Lindl.) (J.R.J.)
*Diacrisia pteridis rubra Neum.—ocean spray (Spirea discolor Pursh.),

bracken (Pteris aquilina L.) (J.R.J.
:;: Diacrisia virginica Fabr.—elder (Sambucus callicarpa Greene) (J.R.J.)

* Cobble Hill, B. C.
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Eucosma derilicta Heinr.—Michaelmas daisy, in the roots (R.G.)
*Halisidota maculata angulifera Wlk.—red flowered currant (Ribes

sanguineum Pursh.) (J.R.J.)
Lycanades (Xanthia) pulchella Sm.—alder (Alnus rubra Bong.), wil-

low (Salix Scouleriana (Hook.) Barr.), red flowered currant
(Ribes sanguineum Pursh.), wild cherry (Prunus emarginata
Dough), bird cherry (Nuttallia cerasiformis T. & G.), june-
berry (Amelanchier florida Lindl.) (J.R.J.)

*Malacosoma pluvialis Dyar.—wild gooseberry (Ribes divaricatum
Dough), black hawthorn (Crataegus brevispina Dough)
(J-R.J-)

Mineola, species of—Cotoneaster sp. (R.G.)

Paonias excaecata A. & S.—black hawthorn (Crataegus brevispina
Dough) (J.R.J.)

Pyrrhia umbra experimens Wlk.—black poplar (J.R.J.)
Schizura ipomoeae Dbldy—june-berry (Amelanchier florida Lindl.)

(J.R.J.)
"Schizura unicornis A. & S.—willows (Salix Scouleriana (Hook.) Barr.,

Salix Hookeriana Barr.), crab apple, garden species “Alden-
hamensis’/ (J.R.J.)

*Selenia alciphearia Wlk.—black hawthorn (Crataegus brevispina
Dough) (J.R.J.)

*Stilpontia salicis Linn.—aspen (Populus tremuloides Michx.) (J.R.J.)

A BRIEF NOTE ON AN ATTEMPT TO HYBRIDIZE NOTOLOPHUS
ANTIQUA BADIA HY. EDW. AND HEMEROCAMPA

PSEUDOTSUGATA McD.

by J. R. J. Llewellyn Jones*

On September 1st, 1936 a female of Hemerocampa pseudotsugata
McD. emerged in a breeding cage, and it was noted that in addition

to three males of this species, six males of Notolophus antiqua badia

Hy. Edw. were in attendance on the virgin female. The same pheno-
menon was also noted the following season, September 1937, when
breeding a series of Hemerocampa pseudotsugata.

It was thereupon decided to attempt to mate a female Hemero-
campa pseudotsugata with a male Notolophus antiqua badia, so several

males of this latter species were introduced into the cage with a virgin

female. Though the insects were not actually seen “in copula”, fertile

eggs were laid on the evening of September 7th, 1937, the day upon
which the female had emerged from the cocoon.

The ova hatched the following spring between April 27 and May
7, 1938. The young larvae were blackish and clothed somewhat scantily

with black hairs.

The “pabula” of both parent species were offered and the young
larvae chose the food plants of the male parent, antiqua badia, refusing

* Cobble Hill; B. C.
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Douglas fir, the usual food of pseudotsugata. Of the hosts chosen, pre-

ference was shown for Ribes sanguineum Pursh., Salix Scouleriana
(Hook.) Barr., and the garden varieties of rose. The larvae were
sleeved on the Ribes and Salix and fed readily on these until mature.
Pupation took place about June 22, 1938. Fourteen pupae were ob-
tained, and from these three males and one female enlarged on July 4,

1938, and one other male on July 6 ;
no additional imagines were re-

covered. On examination it was found that moths had formed within
the remaining pupae, but had failed to emerge. This peculiarity had
been noted also when breeding a series of Hemerocampa pseudot-
sugata the preceding season. It is suggested that possibly unfavorable
weather conditions at the time when the insects were due to appear
may have been the cause of the high rate of mortality at this stage.

MATING: Male Notolophus antiqua badia
Female Hemerocampa pseudotsugata

MATURE LARVA: The mature larva is very similar to that

of antiqua badia and would, if found at large, undoubtedly be mistaken
for that species, with which it agrees as to size and general character-

istics. The head is black and shining. The body is blackish and is

covered with short yellowish hairs, having a few longer black hairs

interspersed and arising from warts. There are four yellowish tufts of

hair reminiscent of shaving brushes on the back of segments five to

eight, followed by three sets of three orange-red spots on the three

following segments. There is a backward pointing black tuft on seg-

ment twelve, and two similar tufts, also black in colour, pointing for-

ward on segment two. On each side of the body is a row of 7 orange-
red dots. A yellow stripe runs low down on each side near the spir-

acles. The legs, claspers, and underside of the body are greenish yellow.

PUPA: This is contained in a loose cocoon, is blackish and some-
what hairy, and in general appearance follows the normal “Tussock”
moth pupa.

IMAGINES: The male is in form very like the corresponding
male parent, pseudotsugata, but is somewhat paler. It has on the

primaries the white dot so characteristic of antiqua badia, but better

defined and more prominent than in pseudotsugata where it is indis-

tinct. The female, which is apterous, resembles closely the female of

antiqua badia but in the single specimen obtained is considerably

smaller than the normal size for that species.

It may be noted, in conclusion, that the moths obtained, in this

instance at any rate, possessed an inverse likeness to their parents.
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ECTOPARASITES OF BIRDS AND MAMMALS OF
BRITISH COLUMBIA

IV: The Parasite of Bats

by G. J. Spencer*

Of a list, recently compiled by Dr. Ian McTaggart Cowan, of the

Provincial Museum, of about eighteen species of bats of British Colum-
bia, I have examined specimens of the following, distributed as shown

The Little Brown Bat, Myotis lucifugus (Le Conte)
;
common in

at least the southern part of the Dry Belt.

The Alaskan Little Brown Bat Myotis lucifugus alascencis Miller;

in Vancouver.
Millers Bat, Myotis lucifugus saturatus Miller; in Vancouver.
Silver-haired Bat, Lasionycteris noctivagans (Leconte)

;
from Oso-

yoos, Agassiz and Vancouver.
The Big Brown Bat, Eptesicus fuscus fuscus (Beauvois)

;
widely

distributed.

Hoary Bat, Nycteris cinerea (Beauvois)
;
from Alta Lake and

White Rock.
The Lump-nosed Bat, Corynorhinus rafinesquii townsendi (Coop-

er)
;
in the Lower Fraser Valley.

The California Mastiff Bat, Eumops perotis californica (Merriam)
;

one record from New Westminster.
From limited numbers of these species, obtained by personal col-

lecting or from others, the following ectoparasites were taken, arranged
here somewhat in the order of their frequency of occurrence and num-
bers :-

MITES
Generally occurring on the wing membranes, not on the bodies

of their hosts, are Parasitiid mites, sub-family Spinturnicinae, genus
Spinturnix (formerly called Pteroptus), a genus apparently distributed

011 bats the; world over. In North America many species have been
named but, as is common with most mites, few experts are willing to

pin a specific name definitely on any specimens submitted. Spinturnix

is about the ugliest, most bristly and most repulsive mite to be found
anywhere. The abdomen is much reduced in the female and is prac-

tically wanting in the male. The genus is remarkable because the six-

legged larval stage is passed in the body of the mother and the young
is already eight-legged when born.

Greatly outnumbering these Spinturnix and occurring both on the

wing membranes and on the body, are specimens of two much smaller,

smoother mites, an undetermined species of Liponyssus, and Cera-

tonyssus occidentalis Ewing. Sometimes this latter species occurs in

large numbers at the base of the wing membranes. In all cases ob-

served, the mites do not seem to harm their hosts much. I have looked

very carefully for lesions or punctures both on the delicate wing
membranes and on the body, but have found none.

BED-BUGS
Next in frequency of occurrence is the bed-bug Cimex pilosellus

Horvath. Upon their return from the south, those of our bats which

* The Department of Zoology, University of British Columbia, Vancouver, B.C.
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migrate, especially Eptesicus fuscus, the Big Brown Bat, often bring
back with them from three to ten female bed-bugs which cling to the

necks of their hosts by inserting their beaks in the skin. These bugs
from the south are always larger than those that breed up here in

bats’ nests. I cannot say if the bats on returning south carry a supply
of the small northern-bred bed-bugs with them, clinging in the fur.

During the summer months in this Province, one never finds a bed-bug
clinging to a bat away from its nest

;
how then do the southern bugs

know that the bats are going north? If the reverse was the case, it

would probably be a temperature reaction brought on by increasing

cold. From an abandoned dugout cellar on a farm between Lytton and
Lillooet, I once took a colony of C. pilosellus from a nest of E. fuscus
whose nest in turn was immediately below that of a colony of the

subterranean termite Reticulotermes hesperus Banks. The l3ed-bugs

were living in the honey-combed substance of the termites’ nest whence
1 obtained many eggs, all stages of nymphs, and some adults of both
sexes.

Where bats form large colonies in buildings, as occurred for sev-

eral years in a deserted house in Nicola and in a well-known summer
lodge beside one of the lakes in the Nicola country, the bed-bugs ap-

parently occur in large numbers and at times overflow from the bats’

nests into the rest of the house. Careful enquiries elicited the fact that,

although the bugs were a nuisance, they had never attacked human
beings. Moreover, they do not seem to harm any of their hosts much
because even large bugs leave no noticeable feeding punctures on
adults or young, for the bats may be breeding at the time and carrying

their young in various stages of development.
I have records of these bugs from the Big Brown Bat, the Little

Brown Bat and the Silver-haired Bat.

FLEAS
Fleas are not common on our bats and when present are always

few in number. I have records of two species only

—

Rhinolophopsylla
palposus Roth—occurring on a Big Brown Bat a Kamloops together

with two species of mites, and a couple of records of M'yodopsylla
gentilis J. and R. from Okanagan Landing and from Cowichan, on an
undetermined species of bat, probably one of the commoner forms.

PUPIPARA
The last group of ectoparasites I have from bats in this Province,

is rarest of all, belonging to the Louse-fly family Nycteribiidae. These
are small, wingless, flat, long-legged flies having the head carried in a

groove on top of the thorax. For twelve years I had only one specimen,
given to me by the late Ken Auden in 1925, taken apparently from a

Little Brown Bat in the Midday Valley, Nicola. It is Basilia forcipata

Ferris, reported as being not uncommon on several species of bats in

the southern States. However, in 1938, Mr. W. Tomkinson, a pre-

medical student of the University, gave me a bat which he had collect-

ed in a ward of Essondale Asylum, and which Dr. Ian McTaggart
Cowan identified for me as a male Eumops perotis californica (Mer-
riam), the California Mastiff Bat. It had on it a lone Nycteribiid which
Professor G. F. Ferris considers a new species of Basilia. The bat was
1300 miles out of its territory, having been hitherto found in “southern
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California and Arizona east into southern Texas, in the Lower Son-
oran zone

;
rather local in its distribution. Only the one species of

Eumops is found as far north as the United States
;

this genus is

southern in its distribution.’ (Anthony). It is very common even in
California and, so far north of its furtherest recorded limits, it is fitting
that it should have flown into a lunatic asylum

;
it is also fitting

- that
it should have had on it a new species of louse fly.

TICKS

The only record I have of ticks on bats is that of three nymphs,
which Dr. R. A. Cooley thinks belong-

to the genus Ornithodoros. If

this turns out to be the case, it is the first record of ticks of this genus
being- found in Canada. The specimens lacked mouth parts, thus pre-
venting' specific identification. They were collected by Mr. Tomkinson
from the unique California Mastiff Bat, mentioned above.

SUMMARY
From somewhat sketchy collecting from eight out of the eighteen

species of bats so far listed from British Columbia, I have recorded the
following parasites :~

Mites

:

Bed-bugs

:

Fleas

:

Louse Flies

:

Ticks

:

Spinturnix sp.

Liponyssus sp.

Ceratonyssus occidentalis Ewing.
Cimex pilosellus Horvath.
Rhinolophopsylla palposus Roth.
Myodopsylla gentilis J. and R.
Basilia forcipata Ferris.

Basilia n. sp. undescribed.
Ornithodoros sp.

Without question, intensive collecting in the future will reveal
further and more interesting records.
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ECTOPARASITES OF BIRDS AND MAMMALS IN

BRITISH COLUMBIA

V. Parasites of Domestic Animals (Mammals)

by G. J. Spencer*

If one may define domestic as “pertaining to the place of residence
and the person of Man”, then I propose to call the following animals
domestic:- cattle, horses, sheep, goats, pigs, dogs, cats, rabbits, guinea-
pigs, monkeys, white and brown rats, and Man himself. From these
animals in this Province I have specimens of the following parasites

On Cattle:

Bovicola bovis (Linn.) Ewing’s new genus; (Trichodectes bovis
(Linn.)) (T. scalaris Nitzsch), the biting red cattle louse. University
herd, 1928

;
Langley, 1938.

Haematopinus eurysternus (Nitzsch), the short-nosed sucking-
cattle louse. Milner, 1936; Kamloops, 1938. This louse seems to occur
more on bulls than on other cattle.

Neither species is common.

On Horses:

Haematopinus asini (Linn.), the sucking horse louse. Vancouver,
1926; Kamloops, 1938.

Trichodectes equi Linn., (T. parumpilosus Piaget), the biting horse
louse. Vancouver, 1926.

Horses, as well as cattle, are generally free from lice, although
ranchers have etold me that horses that have wintered out on the

range sometimes develop tremendous infestations of the biting louse

in spring.

On Sheep:

Melophagus ovinus (Linn.), the ubiquitous sheep tick or Ked, is

very common and widespread.

Linognathus pedalis (Osborn) (Haematopinus), the sucking sheep
foot-louse. This is a curious insect, infesting as it does, only the feet

and legs and apparently being prevented from spreading upwards to

the body of its host, by the lanolin of the wool. Vancouver, 1925, the

only record.

On Goats

:

Five species of lice have been recorded from goats in North
America, but so far I have encountered only one—Bovicola caprae

(Gurlt), (Trichodectes) (T. climax Nitzsch), the biting louse of goats,

which I collected in numbers at Tofino, V.I. in 1926. Small herds of

goats are widely kept in southern British Columbia so I suspect that

this louse, and possibly several others, are relatively common.

* The Department of Zoology, University of British Columbia, Vancouver, B.C.
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On Pigs:

Haematopinus suis (Linn.), the sucking hog louse and the only
species found on domestic pigs. It is not common on herds of swine
in this Province but crops up sporadically and although it is supposed
to be most prevalent on thin pigs, it is especially difficult to eradicate

from between the great rolls of skin and fat on the necks of boars.

So far I have not encountered, locally, the tremendous outbreaks
of fleas that occasionally develop in pig-pens in Ontario.

On Dogs:

I have known dogs all my life, in tropical and temperate climates,

but I never met a lousy dog until I came to British Columbia. Here,
I have taken Linognathus setosus (Offers) (Pediculus piliferus Burm.),
the sucking dog louse, which turns up now and then in Vancouver,
chiefly on terriers, and Trichodectes canis De Geer (T. latus Nitzsch),

the biting dog louse, which I have encountered three times in the last

five years, at Kamloops. In one instance it appeared on a batch of

puppies and not on the mother, although she must have infested them
in the first place. Curiously enough, in 1938, I had it sent down from
Quick, in the Bulkley Valley, on a slab of coyote hide. The sender
reported that, that spring, all coyotes around Quick were in a terribly

mangy condition, sometimes with only the tail intact. From the slab

of skin, I obtained a large number of specimens of this louse, but no
mange mites. It seems scarcely possible that swarms of lice could

depilate a colony of coyotes, but I could find nothing else in the filthy,

matted lumps of fur. In 1939 I was informed by a reputable observer
that many coyotes in the Merritt district were not worth hunting, all

being “flag-tailed” : it is possible that this same louse was concerned.

Ctenocephalides canis (Curtis), and C. felis (Bouche), dog and
cat fleas respectively, attack all dogs at one time or another

;
some dogs

never seem to be free of them. The cat flea, especially, often becomes
a serious pest in Vancouver in homes where fuel sawdust provides the

necessary moisture for their development in basements. They persist

in some basements during every month of the year.

I find that both species of lice and both species of fleas on dogs,

yield most satisfactorily to a wash of the derris powder that is com-
pounded for treating warbles in cattle, at a strength of one heaping
dessert spoonful to one gallon of warm water : the animals do not

seem irritated by the wash.

Otodectes (Chorioptes) cynotis (Hering) var. canis Sewell, the ear

mite, occurs not infrequently in long-eared or flop-eared dogs, such as

spaniels and retrievers. Any dog that sits whining and slowly scratch-

ing at his ears is almost certain to have these mites. I have seen valu-

able retrievers partially or completely deafened by them. The mites

produce what is commonly called canker of the ear. Treatment for

these minute, slow-moving, globular, white mites consists of swabbing
out the ear with cotton wool on the end of a flexible little stick in order

to remove accumulations of wax and the dead bodies and cast skins of
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the mites, and then with an eye-dropper, pouring in a few cubic centi-

metres of the following mixture :-

Beta-napthol 1 gram
Ether 3 c.c.

Castor Oil 10 c.c.

The mixture should be made to reach all parts of the ear by
manipulation of the base of the ear.

On Cats:
I have taken both dog and cat fleas, but chiefly the latter. I ven-

ture to say that every cat in Vancouver harbours fleas sooner or later,

or all the time, and every cat should be treated at intervals with dry
derris dust, which is far superior to pyrethrum powder for this pur-

pose. One teaspoonful of powder dusted over a cat at night, chiefly

along the back and worked well into the fur, will completely rid the

beast of its fleas by next morning. The powder makes some cats sneeze
badly, so should be carefully applied when near the neck and top of

the head : it does not seem to irritate the skin. At the same time, the

basement floor should be completely covered with fumes of creosote
oil (costing about 80 cents per gallon, retail) pumped vigorously
through a good fly sprayer, or the animals will become re-infested in

a week’s time. One pint of creosote oil is enough for the average cellar.

Otodectes cynotis (Hering) var. felis Huber, the cat ear mite, is

very general on cats in this city and, like fleas, occurs again and again.

The naphthol treatment as for dogs, works perfectly with cats, but
must be more carefully administererd because some cats put up a tre-

mendous fight if their ears are swabbed out or if liquid is poured in.

The canker of cats ears produced by these mites, if neglected, may
cause swellings the size of pigeons eggs, necessitating the destruction

of the animal.

On Rabbits

:

Ctenocephalides canis (Curtis), the dog flea, often occurs locally

on rabbits, both commercial ones and those kept by children as pets,

although probably only as stragglers from dogs.

Haemodipsus ventricosus (Denny) (Haematopinus), the sucking
louse of the rabbit, can generally be found on rabbits kept by local

dealers.

Notoedrus cati var. cuniculi Gerlach, the ear mite. What was pro-

bably this species occurred once on laboratory rabbits, forming scabs

and crusts on the insides of the long ears. This is a mange-producing
form almost identical with that of cat mange, but one that is difficult

to transmit from the cat to the rabbit, according to Hirst of the British

Museum.

On Guinea-Pigs

:

Gyropus ovalis Nitzsch, and Gliricola porcelli (Linn.) (Gyropus
gracilis Nitzsch), are the two biting lice of guinea-pigs. Both species

are specific on these animals and occur commonly in Vancouver. The
species ovalis is larger and broader than the slender porcelli.
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On Monkeys

:

On monkeys kept as pets in homes and on laboratory animals, I

have recovered

The cat flea, probably as a straggler, and two species of sucking
lice, Pedecinus longiceps Piaget and Pedicinus eurygaster (Burmeister).

Specimens that I have of P. eurygaster differ in certain definite respects

from the precise descriptions of that master-draughtsman, Ferris, but

the genitalia of the male are practically identical. Professor Ferris very
kindly checked over my material and states that the form is very vari-

able but that my specimens are this species.

Monkeys are perpetually scratching themselves and hunting what
are usually sppken of as. fleas, but judging from the severity of the

infestations that have come to my notice, it is likely that they suffer

mainly from lice and not from fleas.

On Rats:

There are three species of wild rats in the city of Vancouver but
I have examined only Rattus rattus norvegicus (Erxl.), the Norway
rat, and from it I have taken three parasites

Polyplax spinulosa (Burm.), the sucking louse of rats.

Ceratophyllus fasciatus Bose., the common rat flea.

LipbnysSus bacoti (I first), the common rat mite.

White rats, maintained in the laboratory, occasionally develop
sporadic outbreaks of Polyplax spinulosa (Burnt.), the sucking louse.

Since some individuals only become infested, it seems probable that

the source of infection is brown rats which have eaten their way into

the rat house.

On Man:

The two ' races of Pediculus humanus Finn., namely, capitis

De Geer and corporis De Geer, the head louse and body louse

respectively, of Man, and Phthirus pubis (Finn.), the crab-louse, are

present in Vancouver at all times although their occurrence is sporadic.

They are reported chiefly to doctors of the outpatients wards of local

hospitals. Derris powder, either dry or as a saponified wash, is highly

efficient against all three and will probably soon supplant all other

treatments.
. ,

Pulex irritans Finn., the human flea, is slowly but surely spreading
in Vancouver. It occurs throughout the year but is especially abundant
in autumn months. One report concerned an outbreak on two hundred
yards of beach at a summer resort on Vancouver Island. Fleas from
such an infestation could very well be carried to homes in all directions.

Ctenocephalides canis (Curt.), the dog flea, and C. felis (Bouche),
the cat flea, in homes in the city, have already been discussed.
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SUMMARY
On eleven mammals, more or less domestic in British Columbia,

occur twenty-four species of parasites consisting of nine sucking lice,

seven biting lice, three fleas, four mites, and one bird-louse
;
man brings

into the picture three more sucking lice and one flea, making twelve
mammals with twenty-eight parasites. Several lice and fleas, recorded
elsewhere, have been omitted from the list, and mice have not been
considered at all as the list of their parasites is not yet complete. When
complete, the list of parasites on domestic animals in this Province will

approximate forty species.
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A SURVEY OF THE RAT FLEAS OF THE SOUTHERN
BRITISH COLUMBIA COAST WITH RELATION

TO PLAGUE STUDIES

By George P. Holland
Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C.

During the period August 28 to November 27, 1939, a field crew,

under the supervision of the Dominion Department of Pensions and National

Health and the Division of Entomology, Dominion Department of Agri-

culture, at Kamloops, conducted a survey of the rodent fauna of the cities of

Vancouver and New Westminster. Large numbers of the imported European

and Asiatic rats and mice which infest the garbage dumps and waterfront

areas of these seaports were collected. These rodents were extremely common
in some localities, and constitute potential plague reservoirs of no slight im-

portance. The rats and mice, when killed, were autopsied by the members of

the field crew, and carefully inspected for lesions of the liver or spleen, or

enlarged lymphs glands which might indicate the presence of plague. In

addition, all fleas found infesting the animals were collected and shipped in

vials of physiological saline to the Laboratory of Hygiene at Kamloops for

inoculation tests. As different species of fleas vary considerably in their ability

to transmit plague, the specimens were examined taxonomically before being

inoculated into cavies, and the number of each species recorded. By this

method a much more valuable picture of the plague potentialities of the fleas

was obtained than could be shown by simply listing the gross number of

specimens collected.

Areas Surveyed

(1) Vancouver:

Two main areas were studied in Vancouver, the garbage dumps and the

waterfront district. These two types of collecting ground displayed very dif-

ferent conditions in their respective rat flea faunae. This is shown in the

tables of results where the details of the flea infestation in the city dump
and Keith Drive dump are listed separately. All other collecting sites are

grouped under “Waterfront Area.” This includes all grain elevators, ware-

houses and slaughter houses inspected, as well as the docks themselves.

(2) New Westminster:

Rodents in New Westminster were collected along the waterfront, at

the city dump, and a local meat packing plant. As the infestations in these

areas were similar to one another, the total results only are shown in the

table.

Species of Rodents Collected

Four species of rodents, all of European or Asiatic origin, were collected.

(1) Rattus norvegtcus (Erxleben). The Norway Rat, which repre-

sented 94.4% of the rodents taken, seems to be definitely on the increase in

Vancouver and its vicinity, despite control measures conducted by the civic

health authorities.

(2) Rattus rattus rattus (Linnaeus). The Black Rat was present in

small numbers in the waterfront areas of Vancouver and New Westminster.

MAS 6 194
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(3) Rattus rattus alexandrinus (Geoffroy). The Roof Rat, another

species rare in this part of the world, was found, and also one rat which was

a hybrid between this species and the Black Rat.

(4) Mus musculus musculus Linnaeus. The European House Mouse,

was obtained in fair numbers, but yielded very few fleas. This cosmopolitan

little rodent is common inland in British Columbia as well as at the coast.

Species of Fleas Found

(1) Xenofsylla cheofis (Roths.). This is the Indian Rat Flea, which

has probably been present in B.C. for some years, but which was recorded for

the first time in 1938 (1). This, without doubt, is economically the world’s

most important flea—the plague vector “par excellence”, ideally adapted by

nature and temperament for the dissemination of this disease. X. cheofis

was found to be well represented in the garbage dumps of Vancouver while

oddly enough, it seemed to be almost completely absent in the waterfront

areas. In New Westminster it occurred in the garbage dump and in the

local Packing Plant, and while no specimens were taken at the docks, it may
very well occur there. Collections along the wharves were too poor to

justify statements in this regard.

In his section under “Significance of the Specific Flea Index”, Wu (4)

states: “It may be taken as a general rule that a particular zone becomes

potentially dangerous when the cheofis infestation reaches one flea or more

per rat. This is referred to as the critical cheofis index of one.” Computing

the flea index, and particularly the cheofis index of the Vancouver City Dump,
we find that there are 1.94 fleas per animal, and that the cheofis index is

1.41—which is in excess of Wu’s critical figure just cited. Also, as has

already been pointed out, the figures presented here can only be a conservative

estimate of the actual state of affairs, and the true index is probably higher.

In support of this we would like to point out that one group of 30 rats

which were shot at the garbage dump, and not trapped, so that all fleas were

caught, yielded a total of 103 fleas, of which 65 were X. cheofis. This

gives a cheofis index of 2.17. Another group of 26 rats yielded 89 cheofisy

which gives an index of 3.42. These may be more representative figures.

(2) Nosofsyllus fasciatus (Bose). This, the so-called European Rat

Flea, known to be a plague vector though not so celebrated as X. cheofisy

was virtually the only species found on the rats and mice of the waterfront,

around the docks and grain elevators of Vancouver. It was also common in

the vicinity of the city dump, where it represented about 27% of the

infestation.

It should be noted that N. fasciatus was the most difficult flea to recog-

nize with certainty. It belongs to the Ceratofhyllidae
y

a large family in

which many genera and species resemble each other closely, especially when
not prepared as microscope slide mounts to reveal finer details of structure.

However, a number of representative specimens were mounted, and as all

these proved to be N. fasciatus
y
which is the only ceratophyllid flea ordinarily

found on rats, no doubt the great bulk of the fleas listed as of this species
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were correctly determined. Nevertheless, there remains the possibility that a

small number of fleas of related species may have been present, and not

recognized as such.

(3) Ctenocefhalides canis (Curtis).

(4) Ctenocefhalides felis (Bouche).

The imported dog and cat fleas were found in small numbers. As they

are difficult to distinguish from one another, and as neither is of outstanding

importance with regard to plague, they are listed together in the tables which

follow.

It is of interest that no specimens of Ctenofsyllus segnis (Schonherr)

were found. This is the usual flea found on Mus musculus musculus in

other parts of the world. In the rat survey work conducted in San Francisco

it is regularly found in fair numbers on rats and mice, but is apparently rare

in British Columbia.

All the species of flea cited here are known to be trouble-makers to a

greater or lesser degree. While plague has not yet been found in British

Columbia, the large and apparently increasing rat population and abundance

of fleas, constitute an important latent reservoir, especially in view of the

high cheofis index demonstrated in some areas.

TABLE 1—Vancouver Rat Flea Survey

(Rattus norvegicus Erx.J

3 d,O

©
C/5

c/5

c«

c/>

<u X

© X
aj
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<-o
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<-H
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Cheofis

Sh
o
o
£

©
<->

©
©
©

©

Cj

Waterfront Aug. 30-

areas Nov. 12 316 615 1.95 2 — 611 1.93 2

Keith Drive

dump

City dump Aug. 28-'

115

)

7 7

C.N.R. Flats

Total for

Nov. 21
j

725 1403 1.94 1021 1.41 358 .49 24

1156 2025 1.75 1023 .89 976 .84 26Vancouver

It is of interest to note the relatively high cheofis infestation in the city

dump in comparison with other areas, where N. fasciatus was the only flea

present in any quantity. The Keith Drive dump was remarkable in that it

possessed virtually no flea population whatsoever, only seven fleas being ob-

tained from a total of 115 rats.
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TABLE 2—New Westminster Flea Survey

(Rattus norveglcus Erx.)

Locality Dates

a
Cl,
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CO
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Vi
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D
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X!
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c3

.*2
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O
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66 52 .8 16 .24 36 .54

City dump,

Waterfront

and Swift’s

Nov.

16-27th

In addition to the above, a few fleas, all Nosofsyllus fasciatus (Bose)

were collected as follows:

TABLE 3

Locality Dates

Vancouver City dump Nov. 2

Vancouver City dump Nov. 6

Vancouver Aug. 31

Nov. 6

As sex ratios are always of scientific interest and especially as female

fleas are considered more important than males in disease transmission, a

table showing the proportions of males and females in the collections studied

here, is appended.

Rodent species No. of Fleas

7 Rattus r. alexandrinus 7 N. fasciatus

1 Rattus r. rattus 1 N. fasciatus

68 Mus muscuius muscuius 3 N. fasciatus

TABLE 4

Locality Xenofsylla cheofls Nosofsyllus fasciatus Ctenocefhalides
Males Females Males Females Males Females

Vancouver 392 631 329 628 8 18

New Westminster 6 10 8 28

Notes on the Flea Fauna:

Fortunately, for the purpose of this work, the species of fleas normally

infesting these rodents are sufficiently widely separated taxonomically to be

readily determined by the study of gross external structures, without the ne-

cessity of special chemical treatment or the preparation of microscopic slides.

Thus it was possible to examine each vial of specimens with a low power

direct-illumination binocular microscope and record the number of each

species present, without impairing the values of the sample for subsequent

inoculation tests. In a few cases, where the identity of a certain insect was

considered doubtful, it was removed, cleared in KOH and mounted on a

slide, and the determination confirmed by a study of finer diagnostic fea-

tures; these specimens were of course lost as far as plague tests were con-

cerned.
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It should be noted that the percentage of infestation recorded here is

probably less than the true flea populations of the living animals, as the bulk

of the collecting was done by means of traps and, while these were visited

as frequently as possible, the rats were often left dead in the traps for hours

before they could be examined. As ectoparasites usually tend to leave soon

after the death of the host, it is likely that many fleas were lost in this man-
ner. Also, the fact should be considered that the greater part of the survey

was conducted during the autumn. C. Y. Wu (4) points out that in China,

flea populations were high during May, June, July and August, and that

during other months the animals were not so heavily infested. This probably

holds true here also, especially in view of the fact that the same species of

fleas are being considered. Thus the figures presented here may not be rep-

resentative of the percentage infestation durinig the season of principal ac-

tivity, i.e. the summer, and in the case of infestation, the ideal season for

the dissemination of plague.
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NOTES ON THE LIFE HISTORY OF THE JUNE BEETLE
POLYPHYLLA PERVERSA CASEY

by W. Downes and H. Andison,
Dominion Entomological Division, Victoria, B.C.

The June beetle, Polyfhylla ferversa Csy., has long been a major pest

of small fruits grown on light sandy soil in most parts of southern Vancou-

ver Island, where there is scarcely a fruit farmer who is not familiar with

the fat three-year-old grubs known as “June bugs”, which take such a heavy

toll in the strawberry fields. Within recent years losses occurring through

the attacks of this species have become general rather than sporadic, making

it imperative that a study of the habits of the insect be made with a view to

devising, if possible, some means of control.

Crops Attacked:

Formerly the June beetle was considered mainly a pest in strawberry

fields but evidence recently accumulated shows that the larvae, through the

greater part of their three-year life cycle, can do much injury to other crops

on light soil. Nursery stock planted on sandy land has suffered greatly, the

roots of roses, apples, pears, plums and cherries being completely destroyed;

* Formerly referred to as P. ruficollis Csy. See Brown, 1940, Canadian Ent., 72: 186
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so much damage was caused in one case that the growing of nursery stock

had to be abandoned. Loganberries and raspberries are also attacked and there

are instances of whole rows of loganberries being destroyed in the first season

after planting. Unthriftiness in young cherry trees has been traced to de-

struction of the feeding roots by June beetle larvae. Potatoes are often ser-

iously injured when planted on infested land, the larvae scooping out large

cavities in the tubers. Corn is also attacked, a single larva often moving
from plant to plant cutting off the roots of each in succession. We have one

record of injury to broccoli by Polyfhylla grubs. Complaint has been re-

ceived of damage to tulip and crocus bulbs in one instance only, and in gen-

eral it may be said that bulbs are not attacked. However, should the larvae

be deprived of their preferred food by the planting of some other crop they

may feed on the latter just as readily, although an exception must be made
in the case of legumes, which usually do not seem attractive to them.

Most of the damage appears to be done by the large two- and three-

year-old larvae. In strawberry fields, the main root of a plant may be severed

from two to four inches below the surface of the soil, or the main fibrous

roots eaten away, the grub then moving on to the next one. Quite commonly,

in some of the worst localities, a grower may lose one-third of his straw-

berry plants in a single season.

The Larva:

The grubs are found only in light sandy or gravelly lands with a per-

meable subsoil. Digging up the first six or eight inches of topsoil generally

results in the discovery of only large mature or nearly mature grubs. Since

it is fairly certain that in common with related species of Scarabaeidae, the

larval period lasts for three or even four years, the smaller larvae of the

first and second years apparently must occur at greater depth in the soil, where

the finer and more tender roots extend, while the older larvae which are able

to feed on larger and more woody roots may be found in the upper levels.

To some extent the observations made during the present season confirm this

supposition, as numbers of one-year-old larvae have been found at a depth

of more than a foot, especially among the small roots of Japanese plum and

other trees; and, as will be shown later, the newly-hatched and one-year-old

larvae are likely to be found below plough level, since the eggs are deposited

at depths of from eight to fifteen inches.

In common with related species of white grubs, the P. ferversa larvae

descend deeper in the soil for a short period in December and January and

in the course of population studies have been found as deep as thirty inches.

This would seem to be an inherited trait rather than a matter of necessity,

for in the mild climate of the Pacific Coast frost seldom enters the ground

very far. Apart from these seasonal movements, some large larvae may be

found at considerable depths at any time of the year, their movements being

influenced by the presence of suitable food such as tree roots; but from Feb-

ruary, until pupation takes place in May, and throughout the summer, they

are generally near the surface. Thus the grubs are most noticeable during

the spring ploughing and prodigious numbers are sometimes turned up. From
one acre of a strawberry patch in Saanich four gallons of grubs were

gathered in 1938.
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The Pupa:

Pupation commences about the middle of Mayjthe duration of the pupal

period has not yet been determined exactly but appears to be about five weeks.

On May 10 the larvae were found to be forming their pupal cells but none

had at that time pupated. The majority of the cells examined were about

four inches below the surface, with a few a little deeper. The cell is large,

oblong, and measures about two inches long by three-quarters of an inch wide.

The Adult:

Usually the beetles begin to emerge from the soil during the first week

in July, but in early seasons emergence may start in the third week of June.

In 1939 the first beetles obtained, two males, were taken on July 6. The
males seem to emerge before the females as none of the latter were obtained

before July 10. The emergence holes, about three-fifths of an inch in di-

ameter, are bored directly upwards from the pupal cells; often they may
be found in groups, especially on hard-trodden ground such as pathways, as

if firm soil was preferred for the construction of pupal cells. After boring

the emergence hole the beetle does not necessarily take flight, but may remain

in the cell until a favorable evening, flight probably depending on the evening

temperature. It was found that if the temperature was lower than 54° F.

at 8.30 p.m. there was little or no flight of beetles, but above that temper-

ature and especially at 60° or over there was great activity. The flight com-

mences at about 8.30 p.m. and continues for half an hour, after which few
beetles are seen, though some continue to be attracted to lights until 10 p.m.

To test the efficiency of a light trap, one was constructed of a white

board three feet square with a 60 watt electric bulb in the centre. This was

fastened vertically on posts at a height of about seven feet, above a large

washtub containing water. The beetles, on striking the white board, fell into

the washtub where they were perfectly helpless even in water half an inch

deep. The trap, however, was a failure as a means of collecting beetles, as

comparatively few would strike the white reflector and fall. The majority

would circle around the light and then zoom up in ever widening circles

until lost to sight. Moreover, nearly all the beetles caught at light were

males. As only a few females were captured this light trap had no value

as a method of control.

Females were not obtained until the males had been in flight for several

days. Some females were found in their emergence holes waiting for an

evening suitable for flight. By poking a straw down these holes, the presence

of an occupant could be detected by the intermittent hissing or wheezing

sound. The disturbed beetle makes this noise as it raises and lowers the

elytra; it is seemingly caused by friction between the edges of the elytra

and the sides of the abdomen. In sandy ground the soil falls in at the mouth
of the emergence hole forming a slight pit similar to that made by an ant-

lion, and at the base of the pit the beetle will be found waiting until night-

fall when it takes flight.

The adult beetles feed on the foliage of conifers. In captivity they were

fed on Douglas fir, Norway spruce and western hemlock, and showed an

especial liking for the last. Lodgepole pine was offered, but the beetles took
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it only under stress of hunger. Elytra of the beetles were found in consid-

erable numbers under Douglas hr and hemlock trees on the edges of clear-

ings, where screech owls and bats had caught them as they fed. Adults kept

in captivity lived for about three weeks. The beetles were still in flight

during the first week of August and nine males were captured at light on
the 2nd. As the flights diminished after that date, the adult life is possibly

not longer than four or five weeks.

Oviposition

:

It was observed in 1939 that the females were most active on warm
evenings. The eggs are laid at a depth of from eight to twelve inches or

even deeper if the soil is easily penetrated, eggs having been recovered from
a depth of fourteen inches where the soil is very sandy. On alighting, the

female rapidly descends in a vertical direction* to the desired depth and then

burrows horizontally depositing eggs as she goes. Not more than fifteen eggs

have as yet been found by us in one spot, the usual number being from eight

to twelve. Dissections of gravid females have indicated a laying capacity

of sixty to seventy eggs.

The Egg:

The eggs are large and slightly oval; when first deposited they measure

3.4 mm. long by 2 mm. wide, but after several days, increase considerably

in size, the largest measurinig 4.5 by 4 mm. They are dull creamy white

in color, and are not enclosed in an earth ball as are those of some species

of white grubs. The incubation period has been found to be about fifty-four

days. Eggs collected in the field and kept in the laboratory hatched on Sep-

tember 2nd; others placed in soil boxes in the open hatched during the third

week in September.

Parasites and Predators:

As mentioned before, the adult beetles are destroyed in some numbers

by screech owls (Otus asio kennicotti

)

y
and bats have been seen to attack

them in flight. Many of the adult beetles caught by us were parasitized by

a large sarcophagid, Sarcofhaga misera var. exuberans Pandelle. Two other

species of flies, Muscina assimilis (Fallen), and Muscina stabulans (Fallen)

also were reared from the adults, but are probably scavengers. The larvae

are parasitized to a considerable extent by a large hymenopteron, Tifhia sp.

Numerous cocoons of this wasp have been discovered when digging for June

beetle larvae. When ploughing is in progress gulls and crows destroy great

numbers of larvae. Hogs and chickens also feed on them greedily; owing

to the large size of the grubs, chickens are soon satisfied; if the hogs are

kept in infested fields, they will root up the soil and find most of the larvae

not too deeply buried.
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THE DISCOVERY OF AN IXOVOTOXIN IN
DERMACENTOR ANDERSONI EGGS

(Acarina: Ixodidae)

by J. D. Gregson,
Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C.

Recent investigations in Yugoslavia on the tick paralysis, or so-called

“Shimteera” disease of that country, have shown that the eggs of certain

Hyalomma, Boophilus
,
and Rhipicephalus ticks all contain a powerful toxin.

This poison, which has been named “ixovotoxin” is thermolabile, is not de-

stroyed by 0.2% HC1, 0.1% NaOH or saline, and is not digested by pep-

sin or trypsin. When inoculated into guina pigs, a paralysis results which is

similar to the symptoms produced by the ticks when engorging on an animal.

A suspension of 0.
1
grams of the eggs of these ticks, administered subcutan-

eously in the neck of a guinea pig, resulted in the death of the animal on

the fourth or fifth day.

This winter (1939-40), while conducting studies on the developing

eggs of Dermacentor andersoni Stiles at the Dominion Livestock Insect Lab-

oratory, Kamloops, British Columbia, it was found that a series of ten-day-

old chick embryos was killed overnight by inoculations of 0.15 cc. of tick

egg emulsion. This inoculation consisted of the sterile filtrate of three-

quarters of the egg mass from one laying tick, ground in 3 cc. of saline.

The results were suggestive of the ixovotoxin mentioned above, and an ex-

periment was performed with the few remaining tick eggs to try and con-

firm the presence of a toxin by injection into a guinea pig.

A 650 gram guinea pig was selected for the experiment. 0.540 grams

of tick eggs (about one week prior to hatching, from a laboratory-fed D.

andersoni

)

were ground with 5 cc. of 0.75% saline. The emulsion was

then filtered through a Seitz disc and collected under aseptic conditions. Three

cc. of the filtrate, which proved to be sterile, were injected subcutaneously

into the dorsal part of the guinea pig’s neck at 5 p.m., December 11th. The
following morning the pig showed signs of weakness and loss of appetite.

Temperature recordings for the ensuing eleven days were as follows:

December 12 105.0 December 18 -______ 102.2

December 13 103.4 December 19 ______ 102.6

December 14 103.4 December 20 102.4

December 15 103.3 December 21 ______ 102.4

December 16 103.0 December 22 _ ______ 102.0

December 17 wL 102.8 To normal.

By the end of a fortnight the guinea pig had completely recovered.

The possibility that a strain of Rickettsia dermacentroxenus
y

the causative

agent of Rocky Mountain spotted fever, was responsible for the rise in

temperature was ruled out by a subsequent test that showed that the pig was

not immune to this disease. The reaction to the injection of the egg extract

is interesting in that it suggests that a potent toxin also exists in the eggs of

the common paralysis tick of North America. Detailed tests of the potency
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and stability of the ixovotoxin must wait until a larger supply of tick eggs

is available.

Thanks are due to Dr. F. A. Humphreys of the Department of Pensions

and National Health, for temperature records taken by his staff and for the

Rocky Mountain spotted fever test.
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FURTHER RECORDS OF SIPHONAPTERA FOR BRITISH COLUMBIA

by George P. Holland,

Livestock Insect Laboratory, Dominion Department of Agriculture, Kamloops, B.C.

British Columbia is a very large province, containing a number of well-

defined faunal regions which as yet have been inadequately explored with

respect to their Siphonaptera. Recent studies have brought to light a number

of new or confirmative records, which form the basis of this paper. In the

majority of cases, determinations have been made or confirmed by various

specialists. Without doubt, further collections from some of the more nor-

therly regions will reveal many interesting forms not hitherto recorded, with

every probability that a number of them will be new to science. In view of

the fact that bubonic plague is now known to be established in Canada, the

study of fleas assumes great importance, and it is hoped that within a few

years it will be possible to present a fairly complete picture of the distribu-

tion of Siphonaptera in this country.

The present list brings the total of species and varieties of fleas to

eighty-six, which is probably still far short of the actual number present

in this province. A few species are included on the basis of collections from

Waterton Lakes National Park, Alberta, but as the fleas were obtained within

a mile or so of the British Columbia border, and the host animals are indig-

enous to this province, the fleas may be assumed to occur here also.

Fam. PULICIDAE Stephens 1829.

(1) Cediofsylla inaequalis inaequalis (Baker) 1895.

From brush rabbit, Sylvilagus sp., collected at Waterton Lakes Park,

Alta., June 23, 1938 (G. P. Holland). Determined by Glen M. Kohls.

Fam. VERMIPSYLLIDAE Wagner 1889

(2) Trichofsylla (~ Arctofsylla ) ursi (Rothschild) 1902.

Formerly recorded west of Calgary, not far from B.C. Our specimens

were taken from grizzly bear, Ursus horribilis ssp., at Wigwam, B.C.,
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May 10, 1939 (E. R. Buckell). Another series, also from U. horribilis

was collected at Azure Lake, B.C., Nov. 10, 1939 (H. Mobley); some

of the blood-engorged females in this lot are of tremendous size, being

8.5 mm. in length.

Fam. DOLICHOPSYLLIDAE Baker 1905.

(3) Aetheofsylla septentrionalis Stewart and Holland 1940.

Taken from black marmot, Marmota monax petrensis Howell, at Wig-
wam, B.C., May 21, 1939 (E. R. Buckell). The new genus and species

was established for a single female of this interesting flea (5). It is

possible that it may prove to be a synonym of Oropsylla sp., possibly

O. arctomys (Baker), but final decision in this regard will have to wait

until further collections have been made.

(4) Megarthroglossus divisus (
= longispinus Baker 1895) var. exsecatus

Wagner, 1936. This variety was established from a single female flea,

taken at Avola, B.C., on Tamiasciurus hudsonicus streatori (Allen).

Since then, single specimens have been collected at Vavenby, Rayleigh

and Nicola, each time from the same species of squirrel. On September

27, 1940, however, 257 specimens were recovered from a single squir-

rel’s nest, taken at Rayleigh. It seems that these small, blind fleas tend

to remain in the nests and seldom travel on the host animal. In search-

ing this nest it was noted that the fleas crawled fairly rapidly through

the debris, but in no case did they jump.

(5) Callistopsyllus paraterinus Wagner 1940.

Taken from white-footed mouse, Peromyscus maniculatus ssp., probably

artemisiae (Rhoads), at Eagle River, B. C., May 24, 1934 (E. R.

Buckell). A single male specimen was collected, and Wagner considers

it to be new, and has described it as such (8). He states that it may,

however, prove to be the male of C. terinus (Rothschild), which is

known from three female specimens collected at Mabel Lake, B.C.,

ex Citellus columbianus columbianus (Ord).

(6) Trichopsylloides oregonensis Ewing 1938 (
= Phcineris hubbardi Jordan

1939). A single male specimen, which is probably referable to this

species was collected on a mink, Mustela vison ssp., at Cultus Lake,

B.C., Nov. 9, 1940 (D. Leavens). This is not the normal host, as

these fleas are usually found on mountain beaver, Aplodontia sp., which

are doubtless preyed upon by mink. Specimen examined and determin-

ation confirmed by Dr. Wm. L. Jellison.

(7) Tarsopsylla coloradensis (Baker) 1895.

Taken from flying-squirrel, Glaucomys sabrinus alpinus (Richardson),

at Tetana Lake, Hazelton, B. C., May 11, 1938 (J. S. Fletcher).

Specimen identified by Wagner, who stated in 1936 (6) that he sus-

pected this species would be found in British Columbia.

(8) Opisodasys pseudarctomys (Baker) 1904.

Ceratophyllus acasti Rothschild was described in 1905 from a single
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female reputed to have been taken at Quesnel, B.C. Later this flea was
reduced to synonym with Opisodasys pseudarctomys (Baker) by Jordan

(2), and the locality record questioned. O. pseudarctomys is a flea or-

dinarily found on eastern flying-squirrels, and the most westerly record

that could be relied upon was from Red Deer, Alberta. In British

Columbia, flying-squirrels are regularly parasitized by Opisodasys ves-

peralls (Jordan). The type locality of this flea is Okanagan Landing,

B.C., but there are specimens in the Kamloops Laboratory taken at Grey
Creek, Paul Lake (north-east of Kamloops), Loughboro Inlet, and

Tetana Lake, near Hazelton. However, on October 8, 1940, a juvenile

flying-squirrel, Glaucomys sabrinus ssp. was taken at Blackpool, B.C.,

about 50 miles north of Kamloops, by G. P. Holland; this squirrel

yielded seventeen fleas, all of which were the eastern Opisodasys pseud-

arctomys. As Quesnel is only about 150 miles from Blackpool, it may
well be that the locality record for Ceratophyllus acasti is valid.

(9) Foxella ignota albertensis (Jordan and Rothschild) 1915.

From brown pocket gopher, Thomomys fuscus ssp., taken at Waterton

Lakes, June 22, 1938 (G. P. Holland). This is readily distinguished

from F. i. recula (Jordan and Rothschild) by the terminalia of the male.

(10) Diamanus montanus (Baker) 1895.

Taken from wolverine, Gulo luscus (Linnaeus), at Eagle River, May
21, 1934 (E. R. Buckell). Determined by M. A. Stewart.

(11) Amphalius necopinus (Jordan) 1925.

This rare flea was known only from the types, collected from Ochotona

muiri (O. schisticeps muiri Grinnell and Storer) in California. Our
specimens were collected from pika, Ochotona princeps ssp., at Salmo,

B.C., May 29, 1936 (T. K. Moilliet), and at Banff, Alta., July 14,

1939 (J. D. Gregson), also from pika. The specimens have been ex-

amined by Dr. Karl Jordan, and the determinations confirmed.

(12) Ceratophyllus celsus celsus Jordan 1926.

This bird flea was known previously only from a single male, taken at

Okanagan Falls, B.C. A large series was collected from nests of sand

martin, Riparia riparia Linnaeus, at Kamloops, June 29, 1939 (G. P.

Holland). Determination was confirmed by Dr. Jordan, who will

describe the female.

(13) Megabothris lucifer (Rothschild) 1905.

From grey meadow mouse, Microtus nanus canescens Bailey, taken at

Kamloops, B. C., August 30, 1934 (G. J. Spencer). Identified by

Dr. Wagner, who described the hitherto unknown male from this

material (7).

Fam. HYSTRICHOPSYLLIDAE Tiraboschi 1904.

(14) Nearctopsylla hygini Columbiana Wagner 1940. (8)

A single male, taken from Scheffer’s mole, Scapanus orarius schejferi

Jackson, at Vancouver, December 9, 1938 (G. J. Spencer).
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(15) Coryfsylla ornata Fox 1908.

Collected from Scafanus orarius schejferi Jackson at Vancouver, B.C.,

in 1938 (G. J. Spencer). Specimens identified by Dr. Wagner. Also

represented in the Kamloops collection from the same species of mole,

collected at Agassiz (R. Glendenning)

.

(16) Ctenofsyllus segnis (Schonherr) 1811 (— Leftofsylla musculi Duges).

From house-mouse Mus musculus musculus Linnaeus, collected at Ke-
lowna, October 4, 1939 (Constance D. Mail). This is the European

mouse flea, well-known in other parts of North America, where it be-

came established upon the introduction of the European house-mouse.

This constitutes the first British Columbia record.

(17) Efitedia (~A7eofsylla) scafani (Wagner) 1936.

Described from males only (7) but now females have been collected

from Scheffer’s mole, Scafanus orarius schejferi Jackson at Vancouver,

B.C., February 28, 1939 (G. J. Spencer), and described by Wagner
(8). In the Kamloops collection there are additional specimens of this

flea from: Peromyscus maniculatus ssp., Caulfield, B.C., July 8, 1936

(J. D. Gregson); Townsend’s mole, Scafanus townsendi (Bachman),

Chilliwack, January 3, 1940 (H. Fulton); shrew, Sorex sp., Chilli-

wack, April 27, 1940 (J. D. Gregson), and from weasel, Mustela sp.,

Cultus Lake, September 17, 1940 (D. Leavens).

(18) Meringis shannoni (Jordan) 1929.

Taken at Okanagan Landing, from pocket mouse, Perognathus lordi

lordi (Gray) and white-footed mouse, Peromyscus maniculatus artem-

isiae (Rhoads), August 10 and 11, 1940 (G. P. Holland).

Fam. ISCHNOPSYLLIDAE Wahlgren 1907.

(19) Rhinolofhofsylla falfosa (Rothschild) 1904.

Collected from big brown bat, Eftesicus fuscus fuscus (Beauvois) at

Kamloops, August 14, 1938 (G. P. Holland), known formerly from

the females only. Wagner has now described the male from this

material (8).
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ECTOPARASITES OF BIRDS AND MAMMALS
IN BRITISH COLUMBIA

VI. A Preliminary List of Parasitic Mites

By G. J. Spencer l
Department of Zoology, University of British Columbia, Vancouver, B.C.

The study of mites has been neglected by zoologists for many years

for the good reason that they form one of the smallest and most difficult

of animal groups. The final item of identification with many species is the

length and contour, from the lateral aspect, of the stylets of the mouth.

When the whole mite is one millimetre or less in length, its stylets are in-

finitely smaller. Moreover, the animals generally die in a retracted condition

with the suctorial apparatus concealed in the cephalothorax, and it requires

fine technique to get them extruded. Therefore until quite recently, there

have been very few names in acarology in North America and it is difficult

to obtain identifications. For many years Dr. Nathan Banks was practically

the only authority and he is now succeeded by Dr. H. Ewing of the United

States National Museum. Moreover, the literature on mites is very scattered

and difficult to acquire. Consequently the following list contains only a few

names, some of them being only of family and genus; it has not been pos-

sible to arrive at specific identifications.

I am deeply indebted to Dr. H. Ewing for his kindness in checking

the few determinations I was able to make and for examining the bulk of

my material.

Mites are both terrestrial and aquatic; remarkably little is known about

the latter. They breathe both with and without trachea. The land mites may
be plant feeders or parasitic upon mammals, birds and reptiles or predaceous

upon other mites or any small arthropods. Like spiders, they have eight legs
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although most of them are born with only six.

My collections contain twenty records from the following fourteen

bird hosts:—eared grebe, bald-headed eagle, fish-hawk, night-hawk, domestic

pigeons and poultry, eave, barn and tree swallows, Japanese starling, tame

canary, towhee, Brewer’s blackbird, mountain bluebird; also thirty-seven

records from the following eighteen mammal hosts:—coast deer, spotted

skunk, domestic cats, weasel, packrat, Norway and black rat, muskrat, pocket

gopher, coast and Streator’s squirrels, coast vole, red-backed mouse, coast

shrew, masked shrew, species of Peromyscus
y

species of Microtus

,

and many
records from coast moles often with two species of mites on each. The
genus Peromyscus includes several species, here taken as one host.

Superfamily PARASITOIDEA
Family PARASITIDAE

Sub fam. Sfinturnicinae

Genus Sfinturnix, on bats, has been considered in my report on the parasites

on bats (1940:16).

Sub fam. Parasitinae

Euhaemogamasus lifonyssoides (Ewing), is a large mite common on

moles in Vancouver at all times of the year. I have a large number of

records taken from Scheffer’s mole during the last four years. The mites

are true blood suckers and are generally found distended with blood. They
are fast-moving, running rapidly in and out of the fur of the moles, and

remain alive for over twenty-four hours after the death of their hosts.

Nymphs of one of the Parasitinae
y

species undetermined, occurred in a

recently-vacated nest of a mountain bluebird at Lac du Bois, Kamloops, 3100

ft. elevation, 20.VI.1937.

Laelafs

,

sp. indet. Enormous numbers of this mite in all stages of

growth including eggs, occurred on a muskrat at Kamloops, 9.VI.1935 and

on another at Vancouver, 14.VL1935. Normally the mites do not show on

the rats at all, but as soon as the fur is parted they may be seen running in

all directions. The muskrat from Kamloops was the most heavily mite-

infested animal I have seen to date.

Atricholaela'pSy sp. indet. Specimens were obtained from the recently-

vacated nests of both tree swallow, Kamloops, 5.VIIL1936, and Brewer’s

blackbird, Kamloops, 27.VI.1937. The blackbird’s nest also contained speci-

mens of Analgesidae (bird mites), sp. indet.

Family DERMANYSSIDAE
All the members of this family are true parasites; they are found on

mammals, birds and reptiles.

Lifonyssus sylviarum Canestrini and Fonzago, the northern fowl mite,

was recovered in some numbers in 1927 from a poultry farm on the Fraser

Delta, apparently from recently-imported birds. I have encountered it in

Vancouver once since then, in a minor infestation.

Lifonyssus bacoti (Hirst), the tropical rat mite, appeared in outbreak
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form in a large store in Vancouver some years ago, when I reported it to

this Society. I have taken it since in small numbers on Norway and on

black rats.

Lifonyssus, sp. indet., was taken on Streator’s red squirrel at Riske

Creek, Chilcotin, 29.VI.1930.

Dermanyssus gallinae (Degeer), the common poultry mite, is universal.

My records are from: a poultry house at Lytton, 23.VIII.193 1 ;
an out-

break in a business block in Vancouver in October 1935, when the mites

spread from pigeons’ nests in window awnings and plagued the workers all

over the building; barn swallows’ nests, Kamloops, 16.VII. 1935, 1.VIII. 1937,

and 8.VIII. 1937 and the nest of eave swallows, Nicola Dry Farm, 29.VII.

1938. Now the Kamloops swallows’ nests were at least seven miles, and the

Nicola nest at least ten miles in a bee-line, from the nearest farm, so the

swallows got their infestations of these mites either by carrying infested hen

feathers from many miles away, or by bringing mites with them upon return-

ing from the South in spring. If the latter is the case, it is probable that in-

festations of this mite in hen houses arise from swallows more frequently

than from hens themselves.

Superfamily EUPODOIDEA
Family BDELLIDAE

The larvae of a species of family Bdellidae, together with a species of

analgesid, occurred on a towhee at the University, 13.VI.1937. Most of the

mites of this superfamily are, according to Ewing, “free-living and preda-

ceous. The best-known are the Bdellidae or snouted mites which are rather

large and are brightly coloured.” The occurrence of these mites on the

towhee was probably accidental.

Superfamily TROMBIDOIDEA
Family TROMBIDIIDAE

Subfam. Trombicuhnae

Mites of this superfamily constitute the Harvest mites and Chiggers.

Trombicula
y

sp. indet. A species of this mite was taken on the coast

white-bellied mouse, Peromyscus maniculcitus austerus (Baird), Vancouver,

14.1.1937. Trombicula mites are often exceedingly troublesome to man and

his domestic animals in the eastern States; as far as I know they have never

been reported as being a nuisance in Canada. (On this same Peromyscus

mouse, occurred the mite Radfordia subuliger Ewing, apparently a very

recently described genus and species, which does not fit into any key available

to me so I have included it with Trombicula because of the host on which

it was found.)

Neoschongastia blarinae (Ewing), from Streator’s red squirrel, Riske

Creek, Chilcotin, 29.VI.1930, and from the same host at Lac du Bois,

Kamloops, 5.VII. 1936. In the specimens examined, a remarkable relation-

ship is apparent between this mite and the skin of its host. The skin forms

a hood over the mite, like a cupped hand; the cups all point backward from
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the head-end of the host and may be found with the mite almost concealed

underneath, or recently vacated, with a puncture mark showing where the

mite had been attached. Judging from its name, the species was taken from
Blarina sp., a shrew; it appears to be widely distributed in the Interior of the

Province, since Riske Creek and Kamloops are about 250 miles apart.

Ewing says that one species of this genus, N. americana (Hirst), occurs on

chickens in the southern States and is very injurious.

Family CHEYLETIDAE
Mites of the genus Myobia were collected off a Peromyscus sp. sent in

from the Kootenays, 10.1.1941. These are very small, almost transparent

mites in which the front legs are remarkably modified for clasping hairs.

They move very slowly and are usually found attached to the base of the

host’s hairs.

Superfamily SARCOPTOIDEA
Family ANALGESIDAE

The superfamily Sarcoptoidea consists of parasitic mites that have no

trachea. A species of this family, indeterminate, was taken in some numbers

from a bald-headed eagle, 21. III. 193 7. The same species of mite or a

closely allied one occurred in the nest of a Brewer’s blackbird at Kamloops,

27.VI.1937.

Bucholzia
}

sp. indet. A very large number of these mites was taken

from between the barbs of the primaries of a fish hawk collected near

Vancouver 25.VII.1940.

Family SARCOPTIDAE
This family contains the itch mites. I have already reported Otodectes

cynotus (Hering) as being a very common parasite in the ears of cats in

Vancouver (1940:20).

This summary of parasitic mites is all that can be listed at this time.

A number of collections from various hosts are still unnamed. Many more

species will ccome to light with future collecting.

References

Banks, Nathan. 1915. The Acarina or mites. A review of the group for the use
of economic entomologists. United States Dept. Agric., Report No. 108.

Washington, D.C. Pp. 1-153, 294 text figs.

Ewing, H. E. 1929 A manual of external parasites. i-xiv+ 1-225, 96 text figs.

Charles C. Thomas, Baltimore, Md.
1939. A revision of the mites of the subfamily Tarsoneminae of North

America, the West Indies and the Hawaiian Islands. United States Dept.
Agric. Tech. Bull. 653. Washington, D.C.

Ewing, H. E., in correspondence.

Hirst, Stanley. 1922. Mites injurious to domestic animals. British Museum,
Economic Series No. 13. London.

Miller, August E. 1925. An introductory study of the Acarina or mites, of Ohio.
Bull. Ohio Agric. Exp. Sta., No. 386. Pp. 85-172, 4 pis.

Neumann, L. G. 1905. Parasites and parasitic diseases of the domesticated animals.

Ed. II, revised by James MacQueen. Bailliere, Tindall & Cox, Convent
Garden, London.



18 Entomological Society of B.C.

Spencer, G. J. 1940. Ectoparasites of birds and mammals of British Columbia.
IV. The parasites of bats. Proc. Ent. Soc. British Columbia, No. 36: 16-18.

V: Parasites of domestic animals (mammals). Loc. cit., 19-23.

Stiles, C. W., and Nolan, Maybelle O. 1930. Key catalogue of parasites reported
for Chiroptera (bats) with their possible public health importance. United
States Treasury Dept., Nat. Inst, of Health Bull. No. 155:603-742. Pub-
lished in 1931.

A FURTHER NOTE ON THE FOOD HABITS OF THE BRINE FLY,
EPHYDRA HIANS SAY.

By Ivor J. Ward,
Dominion Entomological Laboratory, Kamloops, B.C.

In 1938 a paper was presented to the Entomological Society of British

Columbia titled “A Note on Brine Flies in British Columbia” (Proc. Ent.

Soc. British Columbia, No. 35, pp. 11-13; February, 1939), in which

reference was made to the surprising amount of minute globular bodies that

was observed when a sample of the salt, sodium carbonate, was diluted and

filtered. It was thought that these globular bodies were algae that constituted

the food of the ephydrid larvae.

Prof. G. J. Spencer was kind enough to study larvae that were for-

warded to him, and to have a sample of the salt analyzed at the University

of British Columbia. Recently he informed me that the numerous globular

bodies found in the salt, formerly believed to be algae, were eggs of the

brine shrimp (Phyllopoda) and that these constitute the food of the brine

fly larvae.

A PRELIMINARY LIST OF THE SPECIES OF
CULICOIDES IN WESTERN CANADA

(Diptera : Ceratopogonidae

)

By L. Colin Curtis,
214 Columbia St., Kamloops, B.C.

During the past season, the writer has been occupied with a study of the

species of the genus Culicoides in British Columbia. Although “No-see-ums”

or “Punkies” are a common pest in many parts of the province, the only

previous record in the literature is that of Culicoides obsoletus Meigen, (C.

sanguisugus Coquillet) taken at Kaslo, B.C. by H. G. Dyar in 1903.

Most of the specimens examined were already in the collection of the

Dominion Animal Parasite Laboratory at Kamloops, B.C., while others were

added by the writer from districts visited during the summer. The list in-

cludes records of specimens from Alberta and Saskatchewan, which were

found amongst the material at the Kamloops Laboratory, and which are

mentioned for the sake of completeness. It is as follows :-

Culicoides biguttatus Coquillet. Cascade, B.C.

Culicoides cockerelli Coquillet. Spuzzum, B.C.
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Culicoides crefuscularis Malloch. Indian Head, Sask.
;
Kamloops, B.C.

Culicoides gigas Root & Hoffman. Kamloops, B.C.; Lac du Bois, north

of Kamloops, B.C.

Culicoides obsoletus Meigen (

C

. sanguisugus Coquillet) Indian Head,

Sask.; Lake Louise, and Banff, Alta.; Riske Creek, B.C., Chilcotin, B.C.,

Spuzzum, B.C., Shumway Lake, south of Kamloops, B.C.

Culicoides unicolor Coquillet. Indian Head, Sask.; Fairmont, B.C.,

Kamloops, B.C., Tranquille Lake, B.C.

Culicoides variifennis Coquillet. Vavenby, B.C.

Culicoides yukonensis Hoffman. Lac des Roches, North Thompson
Valley, B.C.

REPORT ON THE VALUE OF PLANT INSPECTION IN RELATION TO
PEST AND DISEASE CONTROL IN THE DOMINION OF CANADA

By H. F. Olds,
Plant Protection Division, Dominion Department of Agriculture, Vancouver, B.C.

As the history of the Plant Inspection Service in Canada is fairly well

understood, it is probably sufficient to say that the regulations governing the

activities of this service have been broadened from time to time, to meet new
and existing conditions, so that today the Dc 'minion Plant Protection Division

under the Production Service is rendering a real service to the agricultural life

of Canada.

The Inspection Service may be looked upon as the first line of defence

against the invasion of foreign pests and diseases, and when we realize the

crop losses, in their native lands, from pests and diseases which so far do not

exist in Canada, although they are intercepted many times on foreign im-

portations of plants and plant products, we have some reason to be thankful.

But one might ask, “Will inspection alone give adequate protection?” Cer-

tainly not, particularly in the case of certain plant diseases which are not

visible to the eye when the stock examined is in the dormant state.' However,
through the close co-operation between countries, and through personal con-

tacts and exchange of literature, the pest and disease conditions of these

various states and countries are fairly well known. This knowledge permits

special precautionary regulations to be enacted, to ensure against the introduc-

tion of plants or plant products, known to be hosts of specific pests or diseases,

which could not be intercepted by routine inspection.

Exports

:

One phase of our activities is becoming of first importance; namely, the

examination of plants and plant products for export. Canada, as an agri-

cultural country, may well look to her laurels when we consder that ap-

* Contribution No. 12, Division of Plant Protection, Production Service,
Department of Agriculture, Ottawa, Canada



20 Entomological Society of B.C.

proximately 50% of our crop production must find a market in foreign

countries. To ensure confidence in those markets, every precaution must be

taken by way of inspection and certification to see that the regulations gov-

erning the importations to those countries are rigidly carried out.

It should be of interest to members of this meeting to learn that during

this present shipping season there have not been any rejections of Canadian

produce on any of our foreign markets, which is a credit to all officers

co-operating with the Plant Protection Division in this work. Since we last

met, Canada has turned from peace to war and has joined with our Mother

Country in what we believe to be a just cause. In this connection, a continu-

ity of food supplies is essential, and every effort is being made by our

Division to examine the cargo space, as well as the cargoes consigned to the

United Kingdom and her Allies, in an effort to safeguard such shipments

from losses which may be caused by insect infestation through long storage.
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Ralph Hopping
(
1868 -1941 )

Ralph Hopping died at his home in Vernon on the morning of October

29, 1941. By profession an economic forest entomologist, his hobby was

systematics, and he was well known to students of the Coleoptera of North

America. He had been a member of our Society for the past twenty years,

and was President in 1936. He was born on April 8, 1868, in New York

city. His father was George W. Hopping, expert accountant, treasurer of

the firm of Seabury and Johnson (now Johnson & Johnson, makers of first-

aid and medical supplies), and a veteran of the Civil War. His mother was

Laura De Grasse.

Mr. Hopping was educated in New York; he completed his first two

years at Rutgers College, then left because of ill health, and moved to

California. He and his brother Burt arrived there on April 8, 1891, and

joined the Kaweah Co-operative Colony in Tulare County. In April, 1892,

he married Katherine Blanche Redstone, and they made their home in Ka-

weah. The colony disintegrated before long; Ralph Hopping then raised

cattle, horses and mules, and in 1895 worked in a lumber mill. In 1898

or 1899 he entered into a partnership with John Broder, and they provided

the first tourist accommodations within Sequoia National Park. From JVday

15 to October 1, 1900, they ran a tri-weekly stage line from Visafa to

Kaweah post office, two miles beyond Three Rivers, and from there thev

used pack mules to carry tourists through the Park. “Camp Sierra” became

a base for the packing operations in May, 1901, and from this main camp
in Giant Forest, many guests took advantage of the pack-horse trips into

the wild and beautiful country of the Kings and Kern River Canyons, and

around Mt. Whitney. In this way, Ralph Hopping associated with many
notable people, and formed a number of life-long friendships.

When Broder died the tourist camp failed, owing to the legal type of

partnership under which it had been formed. Mr. Hopping then entered the

United States Forest Service where, because of his knowledge of insects, he

was soon made a Forest Examiner. He was placed in charge of insect control

in District 5 (California) about 1912, and during the World War his ter-

ritory included Arizona, New Mexico and Colorado. In 1918 the Dominion
Entomological Branch and the British Columbia Provincial Forest Service

decided to station a competent forest entomologist in British Columbia,

largely because of an extensive outbreak of bark beetles (Dendroctonus

brevicomis Lee., and D. monticolae Hopk.
)

in the yellow pine stands near

Merritt. Dr. J. M. Swaine, then Chief of the Division of Forest Insects,

Dominion Department of Agriculture, had been in correspondence with

Ralph Hopping for some years, and knew that in matters relating to the

control of injurious forest insects, he had more experience than anyone else

in western North America. Accordingly in December of that year he asked

if he would consider a position in British Columbia, stressing, amongst other

things, the opportunity of publishing original observations. This latter point

was certainly a major factor in Mr. Hopping’s decision to accept the position.

He arrived in British Columbia on December 12, 1919, and began his duties

immediately as Forest Entomologist, with an office in the Court House in
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Vernon. He remained in charge of forest entomology in British Columbia

and western Alberta until his retirement on April 8, 1939, at which time he

held the rank of Senior Assistant Agricultural Scientist.

From early boyhood he had the keenest interest in natural history, and

began to collect beetles at the age of nine. This first collecting was done in

and around Bloomfield, N. J., especially along the old Morris and Essex

Canal. In the course of his duties, he travelled over most of the settled

portions of British Columbia, and made friends wherever he went, endearing

himself by his understanding kindliness and his unswerving integrity. Ever

an upholder of fair play, he championed the “under dog” in an argument,

and went out of his way, in official duties as in private life, to help others.

A rare woodsman, he loved the outdoors, and in earlier life few could hold

his pace on the trail. His thorough knowledge of dendrology, combined with

his unusual powers of observation, resulted in many valuable additions to

taxonomic botany by other workers. Always on the watch for beetles, he

was continually adding to the large collection and library he brought from
California. A great deal of his time was spent in identifying species for

other students and he kept up an extensive correspondence. The cerambycid

or “longhorn” beetles of the tribe Lefturini were his favourites, though he

published on several other families; nearly all of his thirty-six articles ap-

peared after 1920. A number of species and at least one genus of beetles,

have been named in his honour.

In 1929 he suffered the loss of his wife, and there is no doubt that

working over his collection of beetles was a great boon to him in the years

that followed. On May 12, 1939, he married Mrs. Eltha Edwards, who
survives him and lives in Vernon. He is also survived by a son, George R.

of Vernon, two daughters, Mrs. Parker Talbot of San Luis Obispo, Calif.,

and Mrs. H. C. Hughes of Nelson, B. C., two brothers, Roy and Guy in

California, and a sister, Mrs. Jessie Scott of Pasadena, Calif.

Hugh B. Leech.

J. K. Jacob (Died EJovember 28, 1941.)

John Kenneth Jacob is dead, this Province is the poorer for his going

and the University has lost one of its most promising graduates. From
Prince of Wales school he entered the Faculty of Applied Science at the

University of British Columbia, graduating in forest engineering in 1933,

then switching to Arts he took his B.A. in 1935 and then M.A. with first

class honours in Zoology and Botany in 1938—all by the time he was 27

years old.

Under a Carnegie Graduate Scholarship for research, he made a

painstaking and thorough study of the insects affecting all stored food

products in the port of Vancouver, ranging from corner grocery stores to

flour mills and elevators. He was the best-informed man in Canada on

the dreaded wood-destroyers, the termites or white ants, having worked out
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the complicated life history of local species. His publications range from

systematic and distributional, to faunal studies in entomology; Dr. R. E.

Hardy of Utah State Agricultural College named a new insect species in his

honour. Recognizing his wide experience and extreme precision;, the

Dominion Government employed him for two seasons especially to collect

certain most-wanted and rare specimens for the National Museum at Ottawa.

Leland Stanford University of California awarded him a fellowship to work
under Dr. Gordon Ferris, the world’s recognized authority in micro-

entomology, and he was proceeding to California in 1939 when he became

ill and had to enter hospital.

Kindly, unobtrusive, modest, Kenneth’s hobby was playing classical music

on the piano. He was better known in the scientific world than socially and

he leaves his parents, Mr. and Mrs. R. S. Jacob of Vancouver, B. C., and

a wide range of friends.

Geo. J. Spencer.

HOST POISONING BY IXODES CALIFORNICUS BANKS.
(Acarina, Ixodidae) *

J. D. Gregson

Livestock Insect Laboratory, Kamloops, B.C.

Ixodes californicus Banks, sometimes referred to as the Coast Tick, is

one of the three most important of British Columbia’s ticks. It differs from
the other two species in that the bite itself is often poisonous, quite apart

from its disease transmitting potentialities. Lately, with the influx of new
residents and their pets into fast-growing residential areas which are the

habitat of I. californicus, records of poisoning from its bite have come
regularly to Kamloops. Here at the Laboratory, studies of the life-history

of this tick have shown that all stages may produce severe toxemia in

host animals.

Persons who have been bitten by this tick very frequently experience a

marked swelling of the area surrounding the bite. This inflammation may
last for several days, and often causes considerable pain and discomfort. Of
ninety replies to a tick-questionnaire sent from this laboratory to residents of

West Vancouver, B. C., thirty made mention of such a reaction. The
writer, while on a collecting trip, also experinced the marked effects of this

poison; a tick attached itself to his arm and was there less than an hour

before being discovered and removed. There was an almost immediate

reaction, the arm swelling from the wrist to the shoulder, the discomfort

becoming progressively more intense until it reached a peak forty-eight hours

after the tick had been removed. Associated with the arm condition was a

dull ache over the affected side of the body accompanied by a general feeling

of malaise.

* Contribution No. 2124, Division of Entomology, Science Service,
Department of Agriculture, Ottawa, Canada.
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In attempts to feed adult ticks at the laboratory, it has been found that

a similar edema is produced on guinea pigs so that it is impracticable to use

these animals as hosts.

Bites by this tick are often characterized by the formation of slow-

healing ulcers at the site of the feeding puncture. These abscesses are usually

suppurative and may persist as long as eighteen months, being very resistant

to medical treatment. Even though it is probable that the detached mouth

parts are responsible in the beginning for some of these ulcers, the severity

of the following condition is much greater than might be expected merely

from the introduction of a foreign body of the size of tick mouth parts,

structures less than half a millimeter in length. Obviously the accompanying

toxic irritant plays an important part in preventing, or at least delaying, the

healing of bites.

It has been demonstrated at this Laboratory on a number of occasions

that the two earlier stages of this tick, the seed or larvae and the nymph,

are also poisonous to their hosts, As a rule, the larval progeny of a single

tick will kill an adult guinea pig within five days of the infestation, while

as few as seventy nymphs have killed one, though they succeeded in engorging

only partially before the death of the host. Inoculations of the crushed ticks

and the blood of the dead animals into fresh pigs have failed to produce any

abnormal symptoms. In spite of the marked susceptibility of guinea pigs to

the toxin of /. californicus y
there are at present indications that an immunity

is built up in the survivors of the initial infestations.

A SIMPLE METHOD OF ADDING OR CHANGING PRESERVATIVE
LIQUIDS IN SEALED VIALS WITHOUT REMOVING THE CORKS*

E. R. Buckell

Field Crop Insect Laboratory, Kamloops, B.C.

Collections of insects or other material kept in preserving liquid in glass

vials are a constant source of worry to the curator. This is particularly so

when a volatile fluid such as alcohol is used.

The author has a collection of British Columbia dragonflies preserved

in 95% grain alcohol and contained in about 2,000 glass vials. Homeo-

pathic vials of several lengths with extra wide (16 mm.) mouths are used

so that even the largest species are easily inserted or removed without injury.

Short corks of good grade are best, the corks and necks being dipped several

times in liquid wax. Other ways of preventing evaporation were tried but

all had disadvantages of one sort or another and the waxed-cork method was

adopted.

A dragonfly is an elongated insect, and there is not much space left be-

tween its head and the base of the cork in the vial. Therefore very little

evaporation need take place before the insect’s head and thorax becomes ex-

posed to the air, making it desirable to add more alcohol. Examination of

* Contribution No. 2071, Division of Entomology, Science Service,

Department of Agriculture, Ottawa, Canada
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the collection each winter always shows many vials needing alcohol. In past

years the corks from these vials were replaced by new ones and the tops of

the vials again waxed; old corks, soaked with alcohol and greasy with wax,

refuse to stay in place. "This annual replacement of corks is tedious and

expensive.

The use of a hypodermic syringe was found to completely overcome

all the difficulties previously experienced; alcohol may be added without the

removal of a single cork or the breaking of the coating of wax or other

material used to prevent evaporation. A cheap hypodermic syringe of the

type having a conical glass point fitting without screw or locking device into

the funnel-shaped cavity in the heavy base block of the needle, has proved

to be best. Needles of No. 20 gauge and one and three-quarter inches in

length are ideal.

With this equipment proceed as follows: Place a rack of vials in front

of the operator, in a tray. Detach the needle from the syringe and with the

thumb on the base block push the needle through the cork. Run the gauge

wire, one end of which has been inserted into a cork to facilitate handling,

down through the hollow needle to clear any wax or cork which may have

entered. Suck up some alcohol from a beaker or similar receptacle with the

syringe; place its conical glass tip in the hole in the base block of the needle

and press down on the plunger with the thumb. The alcohol will then flow

into the vial. The plunger should be lightly coated with vasoline occasionally

to keep it airtight. As soon as resistance is felt on the plunger, due to air

pressure within the vial, allow it to spring back and the compressed air will

escape. The needle should be kept above the level of the liquid in the vial,

else the air pressure may force the cork out. A few downward strokes of the

plunger will add 5 to 10 cc. to the vial in a matter of seconds. When the

correct amount of alcohol is in the vial, lift off the syringe and pull out

the needle with your fingers. The elasticity of the cork will fill up the hole

made by the needle, and the small hole in the wax covering the cork can

be sealed by the use of a scalpel blade or similar object, warmed in a spirit

flame if desired.

If it is necessary to extract fluid from a vial, the procedure is much the

same except that the needle should only just clear the cork, the vial should

be inverted, and the empty syringe attached loosely to the needle. Then by

pulling down the plunger the fluid will begin to be sucked out. As soon as

any appreciable resistance is felt, care must be taken to stop and loosen the

syringe in the needle base to allow air to enter the vial through the needle.

Then suck out some more fluid. It is much more important to allow air to

enter the vial when extracting fluid than to allow it to escape when filling

a vial. Too much air pressure when filling will merely pop out the cork,

but when extracting fluid a vacuum is created inside the vial, and before the

cork will be sucked in the walls of the vial will collapse; this may easily

cause a seriously cut hand. A second hollow needle pushed through the cork,

to act as an air vent, will overcome this difficulty. When the vial is empty,

it can be refilled with fresh fluid as described above. Another use of the

hypodermic needle is that it enables a corked vial to be completely filled,
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leaving no air space. This cannot be done in the ordinary manner because

of air resistance in the neck of the vial.

The method described above, possibly well known to many, has given

the author a much kinder feeling towards collections in alcohol. It is hoped

that it may prove of value to others, who may include among their duties the

care of material preserved in liquids in sealed vials.

THE OCCURRENCE OF THE CLAY-COLOURED WEEVIL,
( Brachyrhinus singularis (L> ) IN BRITISH COLUMBIA (Coleoptera) *

Harry Andison

Dominion Entomological Laboratory, Victoria, B. C.

In April 1937 our attention was called to the severe damage to Portugal

laurel growing adjacent to the horticulture building at the Exhibition grounds

at Victoria, B. C. On examining the laurel trees, weevils unknown to the

writer were found seriously injuring the foliage. Specimens were identified

by Mr. W. J. Brown, Division of Entomology, Ottawa, as Brachyrhinus

singularis (L), known in Britain as the “clay-coloured weevil.” To our

knowledge this is the first record of this weevil occurring as an economic

pest in British Columbia.

The adult is a nocturnal, wingless beetle, oblong-oval in shape, 6 to

8 mm. long, and closely covered with brown and pale yellowish-brown

scales, giving it a speckled appearance. Being frequently covered with

particles of earth it is very difficult to detect on the soil, especially as

it often feigns death when disturbed.

Early History in North America :— In correspondence with Mr. Brown,

and from his recent paper in the Canadian Entomologist (2) we learned

that the clay-coloured weevil was found in Canada as early as 1902 at

Montreal, Que., and has since been collected at Lauzon, Que.; Guelph, Ont.

;

Yarmouth and Halifax Counties, N. S.; and Charlotte County, N. B. In

the United States it occurs at Stoneham and Essex, Mass., the latter place

being the first record for North America where it was reported under the

name of Brachyrhinus ficifes Fab. in 1872.

Host Plants and Distribution :— There are few published records of the

occurrence of this species of weevil and it seems to be scarce or local in

North America. The genus Brachyrhinus is distinctly European in origin

and it is possible that in Canada the eastern and Victoria specimens are from

separate introductions.

During the past four seasons this pest has been observed causing damage

to a wide variety of plants, namely, roses, holly, campanula, iris, shasta daisy,

viola, hyacinths and blackberry. In Europe, it is also considered to be an

important pest of trees and small fruits. In England, Massee (4) and

* Contribution No. 2126, Division of Entomology, Science Service,

Department of Agriculture, Ottawa, Canada.
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Theobald (5) report that considerable damage has been done to raspberry,

apple, strawberry and, to a lesser extent, black currant, loganberry, grape,

plum and hops. According to Theobald (5) it often occurs in destructive

hordes in Kent, Worcestershire, Gloucestershire and most other fruit growing

districts in England. In Germany, Kaven (3) reports it as a pest of

rhododendron.

Injury :— The damage done by the weevils is varied. The larvae are very

destructive to the roots of the plants. The adults feed on the leaves

producing a characteristic “ragging” effect in much the same manner as do

Brachyrhinus ovatus (L) and B. sulcatus Fab. The feeding of B. singularis

however, is much more extensive and at times the foliage is completely

stripped. Injury of this kind is not confined to the new succulent leaves;

old leaves and the old leaf stems are sometimes eaten.

In England the adult causes damage by attacking the scions of newly

grafted apple trees and damaging apple stocks in the nursery beds. It is

very partial to young grafts, which it frequently kills by destroying the buds,

leaving' the graft “blind.” It also gnaws the bark of young apple growth,

completely girdling the stems in a very characteristic manner—a type of

destruction which we have observed on roses at Victoria. It is an important

raspberry insect in England (4) where, if it is left undisturbed in the same

fields for many years, it causes a large amount of damage. Most of the injury

to raspberry and other cane fruits is done in the spring when the weevil attacks

the blossoms and the undeveloped fruit buds. Large areas of fruiting canes

are destroyed in this way.

Life History and Habits :— Althougs not studied in detail the life history

of the clay-coloured weevil at Victoria appears to be very similar to that of

the strawberry root weevil B. ovatus
y
though emergence is somewhat earlier.

The adults come from the soil during the latter part of March and start to

feed at orjce.

Eggs are laid in the soil during the late spring and summer months;

on hatching, the legless larvae feed upon the roots of the various plants. The
grubs are dull white to creamy-yellow in colour, curved, with a much
wrinkled skin which is slightly hairy. They pass the winter in a half to

full-grown condition and form the pupal cell in March. Variations in the

seasonal history occur, as in the case of B. ovatus and B. sulcatus. Some
adults of B. singularis that emerge in the spring do not complete ovipositing

by September, but overwinter as adults; they become active the following

spring, and continue to lay eggs during the summer.

Light soils are especially favorable to the development of the weevil,

but according to the literature studied it has frequently been known to attack

plants grown on clay land. One important thing has been noticed, namely,

that if it occurs in numbers one year it is sure to be many times more
numerous next year and unless steps are taken to control an infestation serious

losses will result. This point was clearly demonstrated by periodically

examining infested holly trees in an old neglected orchard on Vancouver

Island. Within three years the population of weevils became extremely high.

By giving the trees a sudden jar the weevils could be dislodged from their

daytime hiding places among the holly shoots, and as many as 616 were
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collected an a canvas sheet spread on the ground beneath a holly tree 10 feet

high. Some idea of the larval population was gained by digging in that

area during February of this year (1941) when 50 to 60 larvae per cubic

foot of soil were found in some parts of the orchard. The rapid increase or

high population potential is largely explained by the fact that the weevils

are parthenogenetic.

Control :— Where grafts are subject to attack on standard trees the control

of this flightless weevil is simple; it is sufficient to grease-band the tree

trunks. On bush trees and apple stocks the pest can be completely controlled

by painting the grafts with arsenate of lead paste, applied with a brush.

The paint must be applied soon after the grafts are tied, because the weevils

feed quickly, and comparatively few will destroy numbers of grafts in a

short time.

When the weevils persist in plantations of raspberries, strawberries,

holly, etc., it is advisable to cultivate the ground thoroughly in March to

disturb the pupae and newly formed weevils, and to spray the foliage with

lead arsenate.

Experiments conducted at- the Victoria laboratory during 1938 showed

that an apple pomace bait containing 5 per cent sodium fluosilicate was

highly successful as a control against the adults.
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TWO UNUSUAL LARVAL HABITATS OF TABANIDS (Dipteral

G. J. Spencer

Department of Zoology, University of British Columbia, Vancouver, B. C.

All the records I can find of larval habitats of tabanids (Horse flies)

state that the larvae are aquatic or semi-aquatic. A. E. Cameron, in his

“Bionomics of the Tabanidae (Diptera) of the Canadian Prairie” states, on

page 14, “Lutz (1922) who has made extensive studies of the Tabanidae

of Brazil, argues that because he has not observed oviposition on plants, the

eggs may possibly be laid on the ground or in other places where they are

not apparent. So far as the Tabanidae of the prairie are concerned, this
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contingency appeals to us as being somewhat remote, especially as the larvae

are always found in close association with an aquatic habit and never in dry

soil distant from water. In those species in which the egg-laying habits are

known, the eggs are invariably laid so that the larvae on hatching immediately

fall into the water, in which they may either remain or sink into the mud
below. Oviposition in the soil, on the other hand, seems so contrary to the

prevailing, almost semi-aquatic habits, that the co-existence of two such di-

vergent modes of behaviour within the limits of a family, the habits of

which are so uniform in other respects, is improbable. Further, the soil would

appear to offer to the newly-hatched larvae a medium less suited to its deli-

cate structure than mud and water.”

In view of the above, it was of considerable interest to me to find the

newly-formed, soft, white puparium of a tabanid under a small stone on

the ranges north of Kamloops, B. C. This was found on June 1, 1937, at

an altitude of 3,250 feet on a hillside above Lac du Bois, some 150 feet

above and 200 yards from, the surface of the lake. The range was heavily

overgrazed and dry as only the Kamloops ranges can become dry. True, the

soil immediately under the small stone was damp or perhaps better described

as being less dry than the surrounding soil, but on the arched shoulder of

steep hillside the drainage was so complete that in no sense could the soil have

been called moist. The puparium was very gently shovelled into a tin col-

lecting box with about three heaping tablespoons of the soil in which it lay,

and was set aside for observation in a dark corner of the field laboratory.

Exactly one month afterwards, on July 1, there emerged a perfect speci-

men of Tabanns functifer O. S.

It is extremely unlikely that the larva# developed on the shore of the

lake and at maturity, crawled up a dry hillside, rising 150 feet in 200 yards,

to pupate under a small stone. Stones on that part of the range were few
and far between. On the other hand, if 'the larva* pupated where it devel-

oped, the question arises “Where was the egg laid if not on the soil or on

the scanty overgrazed grass stems in the vicinity?” Tabanid larvae are re-

ported as being predaceous and it is doubtful if this one found enough insects

or insect larvae straying under its stone to raise it to maturity so it must have

wandered about in the very dry soil all around.

On another occasion on these same ranges I captured two adults of

T. functifer on a fence, set about 50 yards up a 60° sldpe above a small

range pool. The hillside was rough and gravelly and very dry. The flies

were so newly emerged as to be drowsy and I picked them off by hand. At
the time of capture I made a note that it seemed very unlikely that the larvae

had matured on the edges of the pool and had migrated up such a steep rough

hillside to pupate, and that it seemed likely that they had developed at the

base of the fence post.

The second unusual habitat record I wish to report on was a grub taken

from the shore of Coal Harbour, on the Stanley Park side, at Vancouver,

B. C. It was collected by a team of students doing marine quadrat survey

work on the sea beach at unusually low tide and was found a couple of inches

down in the sand. The animal was given me by John Davidson, Jr., whose

students found it and placed it in a jar of sea water. I left it in the jar of
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sea water for three days and then introduced enough clean rain-washed sand

to leave a small wet bank up the side of the jar. The grub moved exceed-

ingly slowly and very little and finally pupated in the damp sand bank. There

was no indication as to the family it belonged to because it was a curved

cylinder, equally blunt at both ends and was covered with a dense coat of

moss-like debris. Later on I discovered the last larval skin and had to soak

it in caustic potash before this debris came away, revealing a typical tabanid

larval exuviae. Certainly when alive, the larva looked absolutely unlike that

of a typical tabanid; I had no idea what it was. After about a month there

emerged a dull brown fly, which has been identified by Dr. C. B. Philip

as
aHybonitra n. sp.?”

As far as I can determine, this is the first record of a marine tabanid

whose larva developed at a point on the sea shore uncovered by sea water

except at low tide.

From a table of sea water determination from 12 stations in Coal Har-

bour and Burrard Inlet, I cite two records taken from the area where this

larva was found in Coal Harbour.

Date Hour Depth Temp. C Chlorinity pH Tide

Aug. 11 7.30 p.m. Surface 14.75 13.54 8.15 1st ebb

Aug. 7 10.30 Surface 14.28 7.85 Full ebb

Now the highest chlorinity (salinity) of any station in local waters registered

14.47 whereas that of Siwash Rock area, where the Fraser River water

comes in, ran down to 2.94; so these readings for Coal Harbour, of 13.54

and 14.28, showed a high degree of saltiness in the area where the larva

was taken, proving an adaptation to, or a necessity for, real marine condi-

tions, and precluding the chance occurrence of a solitary individual in this

habitat.
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HOST IMMUNITY TO TICKS (Acarina)

J. D. Gregson

Livestock Insect Laboratory, Kamloops, B.C.

Recent papers on acquired immunity to ticks by William Trager (1, 2

and 3), recalled to the writer a similar experiment that he performed at the

Dominion Entomological Laboratory at Kamloops during the autumn of

1936. The results were not published at that time, as the experiment was

merely preliminary to further work planned. However, in view of the re-
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cent publications of Trager’s papers embodying as they do, observations of

a similar nature, it is thought that a report of the writer’s experiment will

he of value.

The initial experiment was conducted with the view of substantiating

the popular opinion held by ranchers, that local animals develop immunity

to ticks, and are less liable to suffer from their attacks than stock brought

in from outside areas. It was desired to prove whether this belief had any

basis in fact, and to demonstrate whether or not an immunity that would

tend to retard or inhibit the feeding of nymphal ticks could be induced ex-

perimentally in laboratory animals.

Two young guinea pigs of equal age and weight were selected and

each infested with an equal number (approximately 100) of flat nymphs of

Dermacentor andersoni Stiles, all of similar stock. Of these about 20 fed

on each pig, thus showing an even susceptibility for each animal.

Pig A was then given four weekly subcutaneous injections, each being

a 2 cc. emulsion of 20 half-engorged nymphal ticks that had been just pre-

viously removed from a guinea pig host. No local or
.

general reaction fol-

lowed the injections.

On the fifth week both pigs were again subjected to equal infestations

of nymphal ticks. At the end of the week, after all ticks had dropped, counts

were made. The untreated pig yielded 11 engorged nymphs, the inoculated

pig only one.

At the end of the experiment, precipitation tests were made with serum

from each animal. A 2 cc. saline emulsion of 20 half-engorged nymphs
in dilutions as low as 1 to 5, however, failed to give any precipitate.

A more recent experiment, using fitches and Ixodes texanus Banks,

shows that these animals will also develop a marked immunity to ticks. Two
fitches of a litter which had never been infested with ticks, were covered

with the larval progeny of four /. texanus females. The infestation was

made on October 2. The first ticks to fully engorge started dropping on

October 5. The peak of dropping was on the 7th and 8th, while the last

few c^me off on the 11th.

The same pair of fitches were re-infested on the 1 1th with the progeny

of two more females of the same stock. The animals were examined daily

until October 30. Of the several thousand ticks placed on them during this

second infestation, only about a dozen succeeded in dropping. It is apparent

from this experiment, that the fitches developed their immunity within ap-

proximately ten days after the start of infestation. Trager
( 1 )

notes that

guinea pigs develop an immunity to Dermacentor variabilis Say within two

weeks of the initial infestation, and that this immunity will last for at

least three months.
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A LIST OF NINETEEN SPECIES OF ASILIDAE
COLLECTED AT ROBSON, B. C. (Diptera)

Harold R. Foxlee

The species listed here, were

Bromley, and were all collected at

Lapht^ria sackeni Wilcox

Laphria janus McAtee
Laphria gitva L.

Laphria vultur O. S.

Laphria crocea McAtee
Laphria sadales Walker
Laphria francisana Bigot

Asitus occidentalis Hine

Asitus auriannulatus Hine

Asitus caltidus Williston

identified for me by Dr. Stanley W.
Robson, B. C.

Lasiopogon monticola Melander

Stenopogon mquinatus Loew

Cyrtopogon montanus Loew

Cyrtopogon banksi Wilcox & Martin

Bombomma astur O. S.

Bornbomina n. sp.

Pogonosoma ridingsi Cresson

Nicocles punctipenms Melander
Andrenosoma futvicauda Say.

A NOTE ON THE USE OF MECHANICAL BAIT SPREADERS FOR
GRASSHOPPER CONTROL IN BRITISH COLUMBIA

Fig. 2. Improved type of bait spreader made at

Kamloops in 1940—photo by I. Ward.

I. J. Ward
Field Crop Insect Laboratory,

Kamloops, B.C.

The rugged nature of Bri-

tish Columbia’s rangeland pre-

sents many problems in grass-

hopper control not found in other

parts of Canada. The largest

areas subject to outbreaks consist

of open rangeland, varying in

elevation from 1,000 to 4,000

feet, travel over much of which

is difficult.

It is interesting to note the

changes that have been made in

control measures during the past

twenty years. At first, wagons

were used to transport bait over

the rangeland, and a large

amount of equipment was needed

to cover a relatively small acre-

age. Several mixing stations were

necessary to serve the baiting

* Contribution No. 2072, Division of Entomology, Science Service,

Department of Agriculture, Ottawa, Ontario
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wagons. To-day it has been

found that modern trucks with

super-low gearing can travel

anywhere that wagons were

able to go. There is now a

tendency to use mixing ma-

chines to prepare the poisoned

baits at central stations, from

which the trucks operate.

Marked advances have been

made in developing more ef-

fective and cheaper poisoned

baits. It may be said that the

only part of control that has

not changed in British Colum-
bia is the method of spreading

the poisoned bait. It is still

scattered by hand, and in many
respects this is at present the

most difficult work: in the en-

tire control campaign.

No one likes spreading

bait by hand, and even when
spread by a conscientious work-

Fig. 1. Mechanical bait spreader constructed
er it is likely that more is used at Kamloops in 1938.—photo by I. Ward.

^

than is actually required.

There is a limit to how thinly bait my be scattered by hand, and a careless

worker not only wastes a lot hut also creates a hazard to livestock. Bait

materials are the most expensive items of any control program and this is

where a substantial reduction in cost can be made.

The basic ideas for the construction of a bait spreader suitable for

use in British Columbia wese obtained from plans of machines that have

been used for several years in the Prairie Provinces of Canada, where con-

ditions differ considerably from those in British Columbia. We will des-

cribe briefly the machines used on the plains, so that changes required tc

meet B. C. conditions may be more readily understood.

Grasshopper Control and Mechanical Bait Spreaders In the Prairie

Provinces :— On the prairies poisoned bait is generally mixed in large

central stations, but the individual farmer is responsible for carrying out

the control on his own property. Some farmers choose to spread the bait

by hand, while others construct mechanical spreaders. Most units are made
at a low cost by using discarded farm machinery and automobile parts. There

are many types, but the operating principle of all is similar, and consists of

a plate or spreader table revolving on a vertical shaft. Blades attached to

this table catch bait dropped from a hopper above, and throw it by centrifugal

force; a guard half way around the table prevents bait from being thrown
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back into the vehicle. The action of the hait spreader is very similar to that

of some of the small rotary hand seeders used for broadcasting grain. In

most cases, power is supplied by (1) a take-off from a pulley or sprocket

connected to the back wheel of the baiting vehicle, where the gearing ratio

is arranged so that the spreader table revolves at a suitable speed in relation

to the speed of the vehicle, or (2) a trailer-type drive in which the rear end

assembly of a light car is pulled by the baiting vehicle. The drive shaft in

the latter case is placed in a vertical position and the spreader table is con-

nected to it. (For photographs see Farmers’ Bulletin 54, Publication 606,

Dominion Department of Agriculture). With both types of drive it can

readily be seen that the speed of the revolving spreader table is dependent

upon the speed at which the baiting vehicle travels. This is entirely, satisfac-

tory in the Prairie Provinces, where the land is flat and speed of travel can

be fairly constant.

Grasshopper Control and Mechanical Bait Spreaders in B. C. :

—

In British Columbia, potential grasshopper areas are organized into Grass-

hopper Control Zones. Control measures are not carried out by the indi-

vidual farmer. During years of heavy grasshopper infestation, men, trucks,

and wagons are hired by an appointed committee to undertake baiting oper-

ations throughout the entire Zone area. Equipment and- personnel often

change from year to year. Under this system it would not be advisable to

construct a bait spreader to fit any one vehicle; it should be of a type that

could he used on any carrier. Due to the rugged nature of the country, the

speed at which baiting vehicles travel is variable, and it would not be prac-

tical to use the “trailer-type drive” or “power take-off” as sources of power

to operate the spreading unit.

In 1938 an experimental bait spreading unit was constructed at Kam-
loops (fig. 1). The design was very similar to those in use on the prairies,

with the exception that a small air-cooled engine was used to drive the spread-

er table. Baiting tests were carried out in the Kamloops and Nicola Grass-

hopper Control Zones under actual range conditions, and the merits and

demerits of this machine were observed. Although mechanical limitations

made it impractical for general use, valuable information on baiting was

gained. The bait was distributed thinly and evenly, and tests proved that

at least 50 percent was saved as compared to the baiting-by-hand method.

This marked saving warranted further efforts to overcome the mechanical

shortcomings. These proved to be that ( 1 )
the unit was too high, making

it difficult to fill the hopper with hait; (2) the bracing was inadequate for

travel over rough terrain; (3) the unit was built without a clutch between

the motor and driving mechanism and difficulty was experienced in starting

the motor under load; and (4) the revolving speed of the agitator was too

high. It can be seen in figure 1 that the shaft operating the spreader table

continues into the hopper above and serves as the agitator shaft. It is essen-

tial that the spreader table revolve at high speed to break up and throw the

wet bait, but it is mechanically unsound to have an agitator revolving at high

speed through a wet mash, as the bait is thrown by centrifugal force to the

wall of the hopper and does not feed properly through the outlet at the base.

In the spring of 1940 a new unit was built at Kamloops (fig. 2). This
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machine was thirty inches in diameter and less than thirty-six inches high,

resembling somewhat in dimensions a commercial washing machine. The
improved features consisted in that (1) the unit was compact and sturdy

enough to travel over rough terrain; (2) the hopper mouth was the full

width of the unit, making it easy to fill with bait; (3) the agitator shaft

revolved at one-tenth the speed of the spreader table; (4) a clutch was added

to the unit to eliminate starting the motor under load; and (5) the unit was

constructed so that bait could be thrown in any desired direction. The re-

duction of agitator speed was accomplished by using a hollow shaft to drive

the spreader table; the agitator shaft operated inside of this shaft and was

slowed down by means of a worm gear. All gears were enclosed in a gear

box filled with oil. The control of direction in bait distribution was by a

movable carriage supporting 'the hopper and guard. This carriage could be

revolved quickly to any position making it possible to take advantage of wind

direction while baiting. To bait along a roadside the machine could easily

be set to throw bait to one side of the vehicle.

Baiting tests showed that the original mechanical shortcomings had been

overcome. The improved machine was found to be a satisfactory type for

operation under British Columbia range conditions. It was constructed for

experimental purposes, however, and cannot be considered as a production

model suitable for long periods of service. All gears and bearings were used-

car parts. Changes in design were made during the construction of this

machine and with the limited funds available it was necessary to overlook

refinements of engineering. From plans of this unit two production models

are now being built for use in British Columbia Control Zones. The use

of proper gears and bearings in place of used car parts makes possible a far

more compact gear box, which is cast instead of being made of welded sheet

iron. All bracing is rolled angle iron in place of strap iron. The unit will

be considerably more compact than the one illustrated in figure 2.

Advantages of Mechanical Bait Spreaders in British Columbia :

—

Experimental tests have shown that many advantages may be gained by using

mechanical bait spreaders in this Province. These are ( 1 )
reduced cost of

control by saving in bait materials and labor required; (2) more effective

control due to a finer, more even distribution of bait; (3) quicker coverage

of area of infestation than by baiting by hand; (4) greatly reduced danger

of poisoning livestock; (5) more time for the operator of the machine to

observe conditions than if busily engaged in throwing bait by hand; (6)

possibility of extremely light scattering of bait, allowing areas of light grass-

hopper infestation to be baited, whereas by the hand spreading method the

cost would be prohibitive; (7) allowing lighter equipment to be used to

transport bait; and (8) the standardization of control in different Zones in

the Province to make possible a more accurate check on results obtained.

Additional Note :— Two production models of the mechanical bait

spreader were used in Grasshopper Control Zones in British Columbia dur-

ing 1941. These units were more compact than illustrated in figure 2, being

30 inches in diameter and 30 inches high.

One slight addition was made to the original design. A circular plate

of light metal, corresponding in size to the spreader table, was fastened to



Entomological Society of B.C.

the top of the fins. A hole 12 inches in diameter was cut from the centre

of this plate to allow bait to feed to the lower disc of the spreader table. All

bait thus travelled through a chute constructed of the two sheets of metal

separated by the fins. This afforded a greater spreading range of bait as

there was no “floating” of materials, due to wind resistance, encountered

when a spreader table with exposed fins was used.

The two machines operated efficiently throughout the baiting season over

the most rugged areas encountered in both the Nicola Valley and Clinton

Grasshopper Control Zones. A fine, even distribution of bait was obtained

and the saving in materials was considerably greater than first estimated from
operations with experimental machines.
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SOME FOOD PLANTS OF LEPIDOPTEROUS LARVAE. List No. 8

J. R. J. Llewellyn Jones

Cobble Hill, B.C.

My thanks are again due to those members of this Society who have

furnished information to be included in this List.

The following signs and abbreviations have been used:

G. J. S. Professor G. J. Spencer, Department of Zoology, University of

British Columbia, Vancouver, B. C.

G.R.H. Mr. G. R. Hopping, Forest Insect Laboratory, Vernon, B. C.

W.G.M. Mr. W. G. Mathers, Forest Insect Laboratory, Vernon, B. C.

J. McK. Mr. J. McKinnon, Forest Branch, Victoria, B. C.

M.L.P. Dr. M. L. Prebble, Forest Insect Laboratory, Victoria, B. C.

R. G. Mr. R. Glendenning, Dominion Entomological Laboratory, Ag-
assiz, B. C.

J. R. J. Mr. J. R. J. Llewellyn Jones, Cobble Hill, B. C.

An asterisk (*) denotes that the species has been mentioned before in

these lists, and that the information now given is either additional or is an

amplification of what has been previously reported.

Rhopalocera

*Basilarchia lorquini burrisonii Mayn.—aspen (Pofulus tremuloides Michx.),

black poplar (Pofulus trichocarfa T & G.), wild cherry ( Prunus emar-

ginata Dough), Oregon crab apple
( Pyrus rivularis Dough), Siberian

crab apple (ornamental. Pyrus Siberica) (J. R. J.)
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*Nymphalis antiopa L.— aspen. (J. R. J.)

*Papilio eurymedon Luc.— species of apple (garden varieties). (J.R.J.)

Heterocera

*Arctia caja americana Harr.—aspen, black poplar. ( J. R. J.)

Ellopia fiscellaria lugubrosa Hist.—Western hemlock (Tsuga heterophylla

(Raf. Sarg.)), Engelmann spruce (Picea engelmanni Engelm.), Doug-
las fir (Pseudotsuga taxifolia (mucronata (Raf.) Sudw.)), and many
other trees. (G. R. H.)

Epinotia nanana Trek.

—

Picea pungens. (W.G.M.)

*Erannis Vancouverensis Hist.—Wild Roses (Rosa gymnocarpa Nutt. & R.

nutkana Presl.). (J. R. J.)

Eupithecia palpata Pack. — Engelmann spruce. (G. R. H.)

*ELalistdota maculata angulifera Wlk.—arbutus (Arbutus menziesii Pursh.)

(J-R-J-)

Mimeola supposita Heinr.—Spp. of Cotoneaster. (R.G.)

Lithocolletis salicifoliella Cham.— mines leaves of species of Populus.

(W. G. M.)

*Notolophus antiqua badia Hy. Edw.—blue spruce. (Picea pungens (orna-

mental)) at Vernon, B. C. (G. R. H.)

*Peridroma (Lycophotia) margaritosa saucia Hbn.—seedlings of cedar, hem-

lock, balsam, fir (Abies grandis Lindl.) in the Quinsam Forest Nursery

(M.L.P., J.McK.) Also fireweed
(Epilobium angustifolium L.)

(M. L. P.)

Petrova luculentana Heinr.—scrub pine (Pinus contorta Dougl.) (W.G.M.)

Rhyacionia buoliana Schiff.—scrub pine and P. mughus. (W. G. M.)

Synanthedon albicornis Hy. Edw.—species of willows (Salix). (W.G.M.)
Thiodia marmontana Kft.—balsam root (Balsamorhiza sagittata Nutt.).

(G. J. S.)

Vespamima sequoiae Hy. Edw.— scrub pine. (W.G.M.)
*Caripeta divisata Wlk. — Engelmann spruce. (G. R. H.)

INSECTS ACTIVE THROUGHOUT THE WINTER AT VANCOUVER,
B. C. PART I: INTRODUCTION AND LISTS OF THE

COLEOPTERA AND NEUROPTERA

By R. E. Foster

Department of Biology and Botany, University of B.C., Vancouver

Situated between the 49th and 60th parallels, British Columbia is sub-

ject to a moderating influence from the Japanese Current and the moisture-

laden westerly winds from the Pacific Ocean. The mild winters so produced

on the coast make it possible for a considerable number of insects to remain

active during the winter months. At the suggestion of Professor G. J. Spen-

cer of the Department of Zoology of the University of British Columbia,
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this survey was started in the fall of 1939, in an effort to determine the

extent and character of the insect population of a portion of the University

Forest. As identified to date, the preliminary list of insects includes 11

orders and 65 families.

This collecting ground, the University Forest, is today but a remnant

of a typical coast lowland stand. The original stand of timber was mainly

Douglas fir. Much of this was logged off around 1900. For some years

nothing was done to clear windfalls, dead trees or slash from

the logging operations. An extensive invasion of deciduous trees followed.

Recently silvicultural methods have been accomplished. Traces of all these

developments are represented in sections of the survey area. The forest now
consists of a mixed stand of Douglas fir (Pseudotsuga taxifolia, (Lambert)

Britton), Western red cedar (Thuja plicata Donn.), Sitka spruce (Picea

sitchensis (Bong.) Carr.), broad-leaved maple (Acer macrophyllum Pursh.)

and red alder (Alnus rubra Bong.). The sub-flora in a few regions is still

quite dense. Sword fern
( Polystichum munitum

,
(Kaulf.) (Underw.), salal

(Gaultheria shallon Pursh.) and oregon grape ( Berberis nervosa Pursh.)

are dominant in the sheltered areas, while the ground covering in the open

sections consists of salmonberry (Rubus spectabilis Pursh.), thimbleberry

(Rubus parviflora Nutt.) and blackberry
( Rubus ursinus Cham. & Schl.).

The -soil is glacial till with a hard-pan layer close to the surface. This results

in a higher water table with pools in the low-lying areas. Aquatic insects are

thus provided with excellent breeding grounds.

In Greater Vancouver during the past ten years (1929-39), the aver-

age mean minimum temperature was 36 degrees F., the average mean max-
imum temperature 46 degrees F., the precipitation average 7.7 inches, and

the average hours of bright sunshine 71 hours per month for the period from

November to March inclusive. These records will give a fair idea of the

conditions under which my collecting was done, and are submitted here very

briefly, in place of my own detailed records.

The survey was carried out from November, 1939, to March, 1940*

Collections were made three times a week for two and one-half hour periods

per day, between the hours of 1 1 a.m. and 3 p.m., the hours of greatest in-

sect activity in this area. In collecting, actively moving insects received the

most attention, although during very wet periods most of the specimens were

obtained by sweeping fern and salal beds. The forest floor showed a num-
ber of active Thysanura and Collembola, but they were not collected. Only
in the case of the Pentatomidae and Elateridae are hibernating insects rep-

resented. It may be noted that the University campus is the type locality

for two species of winter staphylinid beetles, Trigonodemus fasciatus Leech

and Coprophilus sexualis Leech (1939), and presumably for the fly Cramp-
tonomyia spencer

i

Alexander (1931).

Winter insects in British Columbia can be differentiated into two groups,

those few peculiar forms that work their way up through snow and sud-

denly appear on the surface, and those that are active throughout the winter

months. Concerning the first group, I do not know of any published records

referring to the coast of British Columbia, but Cockle (1,2) wrote up his

observations at Kaslo, on noctuid larvae and the mecopteron Boreus califor-
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nicus Packard, while Treherne (5) gave Harry Blurton’s notes on the wing-

less tipulid Chionea valga Harris, at high elevations near Mara. For the

second group, namely those that are active throughout the entire winter, the

late J. K. Jacob (3) gave data on the dipteron Cramptonomyia spenceri

Alexander in the University forest. During the first three months of 1939,

Miss A. M. Gwyn of Vancouver did some intermittent collecting in the

same area as did Jacob; her findings were presented in a short essay to the

Department of Zoology of the University of British Columbia.

LIST OF THE COLEOPTERA

Family CANTHARIDAE
Podabrus piniphilus Esch.

Family CERAMBYCIDAE
Opsirnus quadrilineatus Mann.
Plectrura spinicauda Mann.

Family CHRYSOMELIDAE
Altica ambiens Leconte. Feeding on Alnus rubra.

Family COCCINELLIDAE
Coccinella californica Mann.
Cycloneda sanguinea L.

Psyllobora 20-maculata taedata Leconte. On Alnus rubra. Very common.

Family CURCULIONIDAE
Geoderces melanothrix Kby.

Family DERODONTIDAE
Derodontus trisignatus Mann.
Laricobius n. sp.

Family ELATERIDAE
Ampedus rhodopus Leconte.

Dalopius sp.

Both of these genera were obtained under the bark of

Western red cedar (Thuja plicata).

Family GYRINIDAE
Gyrinus picipes Aube'. In temporary limnophilous community.

Family HYDROPHILIDAE
Cercyon sp. A.

Cercyon sp. B.

Cercyon sp. C.

All three species in temporary limnophilous communities.

Family LAMPYRIDAE
Lucidota californica Mots. Disturbed from the bark of Western red cedar

Family LEIODIDAE
Anisotoma sp.

Family SILPHIDAE
Agyrtes longulus Leconte.

Necrophilus hydrophiloides Mann.
Necrophorus marginatus Fab.
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Family SCARABAEIDAE
Aphddius pardalis Leconte.

Family SCOLYTIDAE
Pseudohylesinus sp.

Family STAPHYLINIDAE
Aleochara sp.

Amfhichroum sp.

Anthobium sp. (probably A. pothos Mann.).

Boletobius sp.

Coprophilus sexualis Leech.

Falagria sp.

Lathrimaeum sp. (near fimetarium Mann.).

Lathrimaeum sp. (near subcostatus Makl.)

.

Micropeplus sp.

Omalium sp.

Oxytelus sp. (near exiguus Er.).

Staphylinus lacustris Bernh.

Stenus sp. A.

Stenus sp. B.

Stenus sp. C.

Stictolinus sp.

Tachinus crotchu Horn.

Fanyrhinus singularis Mann.
Family TENEBRIONIDAE

Helops pernitens Leconte.

ORDER NEUROPTERA

Family HEMEROBIIDAE
Hemerobius stigmaterus Fitch.

Henterobius padficus Banks.

Family CHRYSOPIDAE
Chrysopa harrisii Fitch. —“This determination made by N. Banks, but note

that the specimen lacks the abdomen, so that its determination

cannot be made with absolute certainty.” (F. M. Carpenter).
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A PRELIMINARY LIST OF THE NEUROPTERA
OF BRITISH COLUMBIA

G. J. Spencer

Department of Zoology, University of British Columbia, Vancouver, B. C.

The following list of Neuroptera is based on the University collections

which are mostly of my collecting, supplemented in the case of the

Hemerobiidae and the Chrysopidae by records from the Canadian National

Museum at Ottawa, mentioned respectively by Carpenter (1) and Smith (3).

The collections were submitted to Dr. Nathan Banks who had very kindly

consented to name them, but unfortunately a number of specimens of some

families was not included in the shipment so it is possible that several more

species occur in these collections than are represented in this list. Moreover,

this list contains only the names of the specimens that were returned to me;

some, especially the one specimen of Mantispidae and Berothidae respectively,

were retained by Dr. Banks and are now, I presume, in the Museum of

Comparative Zoology at Cambridge, together with perhaps others whose

names I do not have. This effort is therefore not representative of all the

species named or collected up to the present but it is sufficiently encouraging

to indicate that the Neuroptera are very well represented in this province and

would well repay consideration of some collecting enthusiast.

I am deeply indebted to Dr. Nathan Banks for naming my material

and for submitting certain families to Dr. F. M. Carpenter who identified

all the Hemerobiidae, the one sisyrid and the one berothid; also to Dr. H.

H. Ross for checking my identification of the Harrison Lake Sialis rotunda .

Classifications of the order Neuroptera vary among systematists; Brues

and Melander raise two families to ordinal status: for the moment it is

easier to adopt the arrangement of Essig (2). Some 23 families are found

in the world, 13 of these in North America, and of the, 13, no less than 10

are so far represented in British Columbia.

Family SIALIDAE. Alder flies, Dobson flies.

Here occur the giants of the order—insects some 2j/2 inches long, the

Dobsons. They seem to be more common at Cowichan Lake than elsewhere;

a few occur in the lower Fraser Valley.

Neohermes disjunctus Walker. Vancouver, Mission, Cowichan, Bella Bella.

Chauliodes fectinicornis L. Cloverdale, Cowichan.

Stalls rotunda Banks. Vancouver, Cameron Lake, Courtenay,

Harrison.

Sialis fuliginosa Pictet. Wellington. (3)

A considerable flight of Sialis rotunda Banks occurred from about
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9 A.M. to 1 P.M. on April 22, 1941, from the stream and shallow pond
behind Harrison Hot Springs Hotel. Some 40 mallard ducks live in this

small area and the nymphs of this insect must have survived the feeding

activities of the ducks. Only five per cent of rotunda were females,

showing that the emergence was just beginning.

Family RHAPHIDIIDAE, Snake flies.

The larvae of these insects are most ferocious creatures; a hungry wolf

tearing a carcass to pieces is a peaceful animal by comparison. Their capacity

is surprising; a flat larvae will tear out and consume the contents of an

almost full-grown cutworm and its abdomen becomes so distended that it

seems likely to burst; if presented with another cutworm it will attack and

tear it open although unable to hold any more. The insects are widely

distributed in the Dry Belt, on the dry hillsides on the north shore of

Vancouver and in the eastern strip of Vancouver Island.

Rhafhidia adnix

a

Hagen. Lytton, Midday Valley, Okanagan, Forbidden

Plateau, North Vancouver, Kamloops.

Rhafhidia oblita Hagen. Nicola, Victoria.

Family MANTISPIDAE. Mantispids.

Insects with prehensile fore-legs, held forwards in the manner of the

true mantis. One specimen was sent to me alive some years ago from near

Long Lake, Vernon. It was a heavily gravid female which was not

interested in odd insects I introduced into the cage, or water to drink, and

died in a few days. The mantispids are parasitic in spiders’ egg masses but

my specimen ignored a number of egg sacs that I gave it. It is perhaps

parasitic on certain kinds of spiders only. The species is rare in British

Columbia; the only other one I have seen is in the Provincial Museum,
Victoria. Our species is Climaciella brunnea Say occidentalis Banks. My
specimen was retained by Dr. Banks so I presume it is in the Museum of

Comparative Zoology.

In the Bulletin for 1906, No. 4
,
p. 4, Harvey records Mantisfa brunnea

Say “from Wellington; rare; August.”

Family POLYSTOECHOTIDAE.
Of the 2 species of this North American family, one, Polystoechotes

functatus (Fabr.) is distributed right across the continent. It occurs widely

in this province and is quite common in late summer. It is a remarkable fact

that of its metamorphosis, the egg stage and first instar larvae only are known.

Entomological fame awaits the man who works out its life history. I feel

certain that the young stages are aquatic because the adults, which are

attracted to light, occur most plentifully not far from bodies of water.

When this University was opened in 1925, the area was full of holes where

giant stumps had been blasted out and the holes were full of water. That

autumn a tremendous flight of these insects occurred; nothing approaching

it has happened since. There is such great variation in the size and markings

of both sexes of this insect as to make it appear that more than one species

is present.

Family HEMEROBIIDAE.
This is a family of uniformly small insects from 8 to 14 mm. in length
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for the most part pale brown although some have nearly colourless wings.

In shape they are like miniature Polystoechotes. Carpenter records 50 species

in North America. I have 13 species taken in the general run of collecting,

and some have been given me by collectors, especially Mr. H. B. Leech. If

any one were to concentrate on the family I am sure that our list of species

would be considerably extended.

Dr. Banks submitted my material to Dr. Carpenter who identified all

the specimens. Carpenter has examined the Hemerobiidae in the Canadian

National Collection and in his recent work (1) records the following 19

species in British Columbia, of which list I have indicated those occurring

in the University collections, by their distribution records. Carpenter’s

distribution records are in brackets.

Hemerobius humulinus Linn.

Hemerobius stigmaterus Fitch

Hemerobius padficus Banks

Hemerobius ovalis Carpenter

Hemerobius kokaneeanus Currie

Hemerobius nigrans Carpenter

Hemerobius bistrigatus Currie

Hemerobius conjunctus conjunctus Fitch

Hemerobius conjunctus pinidumus Fitch

Hemerobius dorsatus Banks

Hemerobius simulans Walker
Hemerobius costalis Carpenter

Kimminsia coloradensis (Banks)

Kimminsia involuta Carpenter.

Wesmaelius longifrons (Walker)

Sympherobius angustus Banks

Micromus angulatus (Stephens)

Micromus montanus Hagen
Micromus variolosus Hagen

Vancouver, (Agassiz, Vancouver).

Vancouver, Agassiz, Salmon Arm,
Fernie. ( B. C.).

Tofino, Nanaimo, Vancouver,

Eburne, Indian River, Crescent,

Langley Prairie, Nicola, Salmon

Arm, Okanagan Lake. ( B. C.).

n. sp. (Wide distribution).

Vancouver, (Kokanee Mt., Hedley)

n. sp. Aspen Grove. (Mt. Loho
Kamloops, Type locality Clinton;

Aspen Grove.).

Vancouver. (Vancouver).

Fernie. (Clinton, Nelson).

Kamloops. (Kamloops).

Chilcotin. (Chilcotin, Clinton,

Jesmond, Rolla).

(Salmon Arm),
n. sp. (Keremeos).

(Clinton, Hedley).

n. sp. (Hedley, Kaslo).

Victoria, Vancouver, Fernie.

(Victoria, Hedley).

Chilcotin. (100 Mile House).

Vancouvre. (Vernon, Agassiz,

Vancouver)

.

Barkerville. (Hope to Kaslo).

(Hedley, Lillooet).

Mr. Ray Foster, 4th year student at this institution, has kindly

permitted me to record here that he has taken the two species, H. stigmaterus

and H. padficus, fairly extensively during winter months from November

to March, sometimes as many as 30 specimens at a time on one cedar tree.

Family SISYRIDAE. Spongilla flies.

The larvae of these insects feed upon Spongilla, the fresh water sponges.

These sponges are not uncommon in rapid streams in this province and it
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is likely that the flies are widely distributed. Several species of sponges,

belonging to several genera, are common in B. C. but their identity has not

been established. I do not know if the flies attack the genus Sfongilla only.

Sisyra vicaria Walker. Agassiz. Det. by F. M. Carpenter.

Family BEROTHIDAE.
Small insects about the same size as the Hemerobiidae which “have two

striking characteristics” (Carpenter): (1) in most species the outer margin

of the fore wing is more or less incised below the apex (2) scales are present

on the wings and thorax of the female of certain species. Carpenter lists

only 10 species in North America. Our only record is a male

Eomomyia occidentalis (Banks) which I collected at McGillivray’s, between

Lytton and Lillooet, August 2, 1931. The specimen was not returned to me
by Dr. Banks so I presume it is in the Museum of Comparative Zoology.

This insect seems widely distributed but very rare; of it, Carpenter says

. . . “two cotypes were mentioned by Banks, one (female) from Ormsby
Co., Nevada (C. F. Baker) and the other from Phoenix, Arizona. The
former is the only one I have been able to locate; it is in the Museum of

Comparative Zoology and is here designated the lectotype. Allotype, by

present designation: Clayton, Cal., July 20, 1935 (R. H. Beamer) in the

University of Kansas Museum. In addition to the types I have seen only

two other specimens: female, San Diego, Cal. Aug. 3, 1913 (E. P. Van
Duzee); and male, Lytton, British Columbia, Aug. 2, 1931.”

Family CHRYSOPIDAE. Lace Wing flies or Aphis lions.

About 50 species of this family have been found in North America.

Smith (4) records 34 species for Canada with two possible others of which

20 species and 10 varieties occur in this province. My collections contain 10

species labelled in Dr. Banks handwriting and it is quite possible that the

collections here contain several more species because only one half of the

specimens were forwarded to Dr. Banks. One species, Chrysofa crotchi

Banks, is not included in Smith’s list and so it apparently constitutes a new
Canadian record.

The following list with place names shows the specimens in the

University collections; the place names in brackets show Smith’s list; (B. C.

only) in brackets indicates that this species has been taken in Canada, only

in this province.

Nothochrysa californica Banks. Nanaimo, Vancouver. (Victoria). (B.C.
only).

Smith says that the Canadian National Collection contains only one

chewed-up specimen of this handsome species which was taken in Victoria.

I collected several specimens at Departure Bay, Nanaimo, and Leech took it

at Vancouver. It is the darkest-veined, darkest-bodied species and does not

at first sight resemble others of the family. The wings are colourless

irridescent with an elongated stigma.

Eremochrysa fraterna (Banks) (Lillo^t). B. C. only).

Eremochrysa functinervis (McLach.) (Oliver). (B.C. only).

Meleoma emuncta (Fitch) (Nanaimo, St. Marys, Lillooet).

Meleoma signoretti Fitch (Oliver. 1 other record from
Quebec)

.
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Meleoma verticalis Banks

Chrysopa nigricor?iis Burm.

Chrysopa coloradensis Banks

Chrysopa columbiana Banks

Chrysopa excepta Banks

Chrysopa oculata Say var. oculnta Say

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Chrysopa

Cowichan Lake. (There is only one

male specimen of this species in the

C. N. collection, taken at Algonquin

Park, Ontario).

Vancouver. (Victoria, Vancouver,

Okanagan valley).

Winslow, Kamloops. (Widely dis-

tributed, in B. C. only).

(Oliver). (B. C. only).

(Nicola, and Oliver B. C., and

Lethbridge, Alta., only).

Victoria, Cowichan, Departure Bay,

Alert Bay, Vancouver, Vernon,

Summerland, Osoyoos. (General).

oculata var. chlorophana Burm. Vancouver, Agassiz, Ladysmith,

Winslow, Chilcotin. (Vernon,

Oliver)

.

oculata var. caret Smith (Cranbrook, Creston, Rolla, Pouce

Coupe).

oculata var. xanthocephala Fitch ( Comox, Salmon Arm, Rolla).

oculata var. bipunctata Fitch (Rolla, Nelson).

oculata var. illepida Fitch (Salon Arm, Vernon).

oculata var. albicornis Fitch (Oliver, Vernon).

oculata var. separata Banks (Agassiz, Salmon Arm, Nelson,

Rolla).

(Merritt, Hedley).

(General).

Kamloops, (Vancouver, Agassiz).

Departure Bay, Cowichan,

Vancouver, Vernon, Osoyoos.

( General )

.

plorabunda var. californica Coq. (Wellington, Oliver, Lillooet).

pleuralis Banks

chi var. chi Fitch

chi var. upsilon Fitch

plorabunda Fitch

downesii Smith

harrisii Fitch

harrisii var. externa Hagen
quadripunctata Burm.

gravida Banks

majuscula Banks

cockerelli Banks

crotchi Banks

( General).

Vancouver. (Victoria, Comox).
(Vancouver, Keremeos, Oliver)

(Vancouver Is., B. C. only).

(Departure Bay, Victoria,

Vancouver Is., B. C. only).

(Departure Bay. B. C. only).

( Victoria)

.

Departure Bay, Vancouver,

Kamloops, Okanagan Lake.

Family MYRMELEONIDAE. Ant lions.

The inverted cone-like pits of the larvae of Myrmeleonids are common

in dry sandy areas in the dry Interior and on the dry east coast of Vancouver

Island. The damsel fly-like adults are nocturnal but I have watched them

at Kamloops suddenly become active just about 4 A.M., at sun-up, and feed
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from flowers of wild mustard; as soon as the sun was well up, i.e., in about

20 minutes, the insects dropped to the ground again.

In 1907 Dr. Banks listed 11 genera and 58 species of this family in

North America: Essig lists 46 western species alone. I have taken only 4

species so far in the course of general collecting in the Province but I

suspect that several more will be found.

Myrmeleon immaculatus occidentalis Currie. Bute Inlet, Midday Valley,

Nanaimo, Chilcotin.

Hesferoleon brunneus (Currie) (

B

. centralis Banks).

Dr. Banks said that he was very interested to note this species

occurring in B. C. as he had described it originally from Arizona.

Local records from Lytton, Chilcotin, Midday Valley; Courtenay

(J. Gregson).

Hesperoleon ferox Banks Lytton.

Hesperoleon abdominalis Say Chilcotin, Lytton.

Family CONIOPTERYGIDAE.Mealy-winged Neuroptera.

These are the smallest neuropterids in the Province, the adults being

just under 4m.m. long. The wings and body are covered with a whitish

powder like the Aleyrodidae, white flies. The larvae are predaceous upon

small insects and red-spider eggs. Banks reports 8 genera for North

America, containing 1 1 species. Our collections contain# one species only.

Conwentxia hageni Banks. Salmon Arm.

Essig reports this insect as being “common throughout California,

probably with a wide distribution in the west inasmuch as it is generally

found throughout the entire country. It is most common during August,

September and November, when the red spider is also most numerous.”

Hugh Leech collected our specimens in Salmon Arm on 29 April, 1931,

from Thuja flicata.

In this preliminary and fragmentary list are 54 species and 10 varieties

belonging to 10 families. I feel sure that persistent and concentrated

collecting will produce many more species.

References

1. Carpenter, F. M. 1940. A Revision of the Nearctic Hemerobiidae, Berothidae,
Sisyridae, Polystoechotidae and Dilaridea. (Neuroptera) Proc. American
Acad. Arts and Sc. 74 (7) : 193-280.

2. Essig, E. O. 1926. Insects of Western North America. Macmillan.

3. Harvey, R. H. 1906. Notes on the distribution of insects in British Columbia.
Bulletin of British Columbia Ent. Soc. No., 4, December, 1906.

4. Smith, Roger C. 1932. The Chrysopidae (Neuroptera) of Canada. Ann. Ent.
Soc. America 25 (3) : 579-600, 1 colored plate.



Proceedings for 1941 29

THE DATES OF PUBLICATION OF CERTAIN NUMBERS OF THE
PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY

OF BRITISH COLUMBIA

Hugh B. Leech

Vernon, British Columbia

It seems desirable to establish the dates of publication of the various

numbers of the “Proceedings of the Entomological Society of British

Columbia.” In several cases, the numbers were not published even within

the year cited on the covers or title pages. The data given in the following

article are taken chiefly from records and letters of transmittal in the

possession of the Society.

First of all, just what constitutes actual publication? There is as yet

no definite ruling on this matter, by the International Commission of

Zoological Nomenclature. A generally accepted suggestion is that to

establish the first date of publication, a journal must give out or distribute

on the one day, ten or more copies; i.e. a mailing or distributional date, as

against a printing date. In the case of our Society’s “Proceedings,”

distribution of copies at an Annual Meeting could thus establish a date of

publication. For a period of years, it was customary for the Secretary of

the Entomological Society of British Columbia to send copies of our

“Proceedings” to the printers of the “Canadian Entomologist.” The firm

then mailed both journals under one cover. This would undoubtedly establish

dates of publication for certain of our numbers, provided copies had not

already been distributed in a recognized manner. Unfortunately, I am not

sure how long this method was adhered to, nor which annual numbers are

involved.

The earliest publication of our Society, then known as the British

Columbia Entomological Society, was the quarterly “Bulletin,” edited by

Captain R. V. Harvey, and financed by the members. Ten numbers were

published between March, 1906, and June, 1908. Complete sets of these

Bulletins being rare, they were reprinted in August, 1926.

After a few years of quietness, the Society became active again in 1911,

largely through the enthusiasm of the new secretary, the late R. C. Treherne.

Publication was resumed under the title “Proceedings of the British Columbia

Entomological Society.” The first two numbers were printed at the private

expense of a few members, but the Provincial Department of Agriculture

later reimbursed the Society. Manuscripts for the third number dealt

chiefly with economic entomology, so Trehefrrne, backed by a favorable

resolution from the British Columbia Fruit Growers’ Association, put up a

strong case to the Department of Agriculture at Victoria. He succeeded in

having No. 3 passed through thj^e Government press free of charge to the

Society, which latter had by then become known as the Entomological

Society of British Columbia. Because many papers were considered to be

* Contribution No. 2122, Division of Entomology, Science Service,

Department of Agriculture, Ottawa, Ontario.
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too technical for the farmer, it became necessary to submit only the purely

economic manuscripts to the Department of Agriculture, while the others

were printed through the Department of Education. This led to the

labelling of the Proceedings as “Economic Series,” and “Systematic Series,”

the numbers of the former being consecutively paged, those of the latter

independently. This system resulted in double numbers, and a considerable

mix-up in the order of publication; it was discontinued with No. 20.

Number 1 . : “1911” is imprinted on the title page, but on page 39 there

is a List of Members dated as for “January 19th, 1913,” presumably a

misprint, for just below that is the Financial Statement as of “January 31st,

1912.” The Fruit Magazine Publishing Co. Ltd., Hastings Street West,

Vancouver, sent a printing bill for $94.00, which was paid on February 14,

1912. On March 6, 1914, R. C. Treherne wrote to an Entomolgical

Society in Naples, saying in part:: “
. . . Bulletin No. 1, which was

published in December, 1911 . . .

”

Thus December 31, 1911, might be acceptable as the date of publication,

though the data are confusing, and suggest January or February, 1912,

as possibilities.

Number 2. : Th is was printed by Western Specialties, Ltd., Vancouver.

The title page gives “1912,” but this can be ruled out as a date of

publication, since Plate 1 is a photograph of members taken at the afternoon

session of the meeting, January 9, 1913.

There are cards acknowledging receipt, from persons in eastern Canada
and the United States, dated April 10, 11, and 12, 1913, and one from the

Imperial Bureau of Entomology, London, posted on April 14, 1913. Mr.
W. E. Scott, Deputy Minister of Agriculture, Victoria, B. C. acknowledged

600 copies on February 27; these were to be given out at the Annual
Meeting of the British Columbia Fruit Growers’ Association. Western

Specialty Co. gave the Society a receipt for $250.00, representing 1,000

copies of Proceedings No. 2, on April 18, 1913.

Accordingly the date of publication may perhaps be set as the last day

of February (28), 1913.

Number 3. : With this number the title changes from “Proceedings of

the British Columbia Entomological Society,” to “Proceedings of the

Entomological Society of British Columbia.” Printed by the King’s Printer.

Both the cover and the title page state “July, 1913,” but this means only

that No. 3 contains the proceedings of the midsummer meeting, Vernon,

B. C, July 18 and 19.

The proof for No. 3 was sent to Treherne for correction on November

3, 1913 (letter from W. J. Bonavia, Secretary to the Minister of

Agriculture). There is a letter from W. E. Ward, dated December 2, 1913,

in which he says, “I understand from the daily papers, that the British

Columbia Entomological Society have issued their semi-annual report . .
.”

An old mailing list in our files is headed “Lis of Members, Regular and

Complimentary, to whom copies of Bulletin No. 3 N. S. were sent in
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November and December 1913,” and there are letters of acknowledgment
dated as follows :

—

G. O. Day, December 7 Arthur Gibson December 24
H. F. Wilson, December 13 R. T. Heselwood, December 30

Thus late November, 1913, should be acceptable as a date of publication.

Number 4. This was originally to have been published as two separate

numbers: the papers on economic entomology (pages 1-39) by the Department

of Agriculture, the technical papers (pages 39-83) through the kindness of

Mr. Kermode, by the Department of Education. The two sections were so

financed, but the King’s Printer was willing to print both under one cover.

In a letter to Treherne, dated October 14, 1914, the Secretary to the

Minister of Agriculture said that he was forwarding a copy of Proceedings

No. 4, just off the press, and that 800 copies would follow direct from the

bindery. This shows that in Treherne’s later remark (Proceedings No. 7,

Part 2, page 24), October should be substituted for September. Dr. Gordon
Hewitt in Ottawa had just received a copy of No. 4 on October 27, and on

10 he acknowledges a number of copies to be distributed to the

Ottawa staff.

Thus October 20, 1914, would seem to be a fair date to accept for the

publication of No. 4.

Number 5. : This number was issued at the expense of the Society, to

“set a standard in type of print thought desirable for scientific literature.”

The pages are numbered consecutively with those of No. 4, except that 79-83

(the index pages) of the latter were omitted from consideration, and hence

the numbers are repeated in No. 5. Printed by the News-Advertiser,

Vancouver.

The cover an<4 title page are imprinted “January, 1915;” the proofs

were on hand at the meeting of January 16, 1915, and were there examined

by the members (letter of February 16, 1915, Treherne to G. O. Day):

Treherne stated at the meeting that “We are getting out a little bulletin

which will be Bulletin No. 5, and . . . will be published in about ten

days . .
.” In a letter to F. Kermode, dated February 17, 1915, Treherne

mentions having heard complimentary remarks on No. 5, from persons who
had received copies.

Accordingly, January 31, 1915 is probably acceptable as a date of

publication for Proceedings No. 5.

Number 6. : Th is was published under the direction of the Provincial

Museum of Natural History. It is paged consecutively with No. 5.

On February 16, 1915, Treherne wrote to Mr. G. O. Day, “I am
submitting Bulletin No. 6 to the Department to print in Victoria . .

.”

On February 23, W. J. Bonavia wrote from Victoria, asking Treherne

whether or not 1,200 copies would be sufficient. The letter of transmittal

by F. Kermode (page following the title page) is dated March 5.

With no further data at hand, it is proposed to accept the date on the

cover of No. 6, i.e., June, 1915.
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Number 7. :I have no data on this number. It was issued through the

King’s Printer, and is independently paged. It contains some of the papers

given at the Second Midsummer Meeting, Kelowna, August 20, 1914

(Part 1), and some from the Fourteenth Annual Meeting, Vancouver,

January 16, 1915.

The cover and title page give the date “July, 1915”.

Number 7A. : “Supplementary Report to the Proceedings of the British

Columbia Entomological Society.”

This report, printed by the Thos. R. Cusack Press of Victoria, cost the

Society $60.00. It contains twenty pages numbered in Roman numerals;

the cover is Page 1, and carries the date “April, 1916.” The fiusack Press

shipped the newly-printed Report to Mr. Williams Hugh, Hon. Secretary-

Treasurer of the Society, on July 6, 1916, and in his account book there is

the entry, “July 6th. Mailed 82 Reports.”

Accordingly, the Supplementary Report is accepted as of July 6, 1916.

Number 8, Systematic Series. : This is marked “March 1916” in large

type, on both the cover and title page; but at the bottom of each there is

“1918” in small type. Independently paged.

We know that it was not published in 1916, for in Entomological News,

28 ( 10) :469 (December, 1917) there is a quotation from a letter written

by E. H. Blackmore, then President of our Society, to the News. At the

foot of the page the editor (P. P. Calvert) says: “We heartily second the

hope expressed by Mr. Blackmore in another place in his letter that the B. C.

Entomological Society may, in spite of its difficulties, soon issue numbers 8

and 10 of its Bulletin.” Dr. Philip P. Calvert tells me that Nos. 8 and 10

are stamped as having been received there on October 24, 1918; the two

numbers were apparently sent to them in one shipment. The Library of

the United States National Museum also received Nos. 8 and 10 together, on

October 26, 1918.

There are entries by Wms. Hugh, in the Society’s accounts for 1918,

as follows:

“October 17. Cartage on Proceedings $ .50

Postage Proceedings 2.00

October 18. Postage Proceedings 1.50”

These entries establish a mailing date, October 17, 1918, for Nos. 8

and 10.

Number 9, Economic Series. : This was published through the King’s

Printer, and the page numbers are a continuation from No. 7. The cover

and title page are dated “August, 1916.” The Library of the U. S. National

Museum received their copy on December 14, 1916, so it is probable that

the date of publication could be accepted as given on the cover.

Number 10, Systematic Series. : The cover and title page give “March
1917” in large type, and “1918” in small type at the bottom. Independently

paged. See notes on No. 8; both these numbers were printed by The Colonist

Printing and Publishing Co., Ltd., Victoria. The mailing date is established

as October 17, 1918.
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Number 11, Economic Series. : Published through the King’s Printer;

the page numbers are a continuation from No. 9. The cover and title page

are dated “April . . . 1920.” The following data are from letters in the

Society’s files: W. Downes (Hon. Sec.-Treas.) to E. H. Blackmore, April 9,

1920, “Bulletin No. 11 is temporarily held up as we are waiting for Mr.
Baird’s paper, which he had to send to Ottawa for approval.” Mr. H.
Ruhmann to W. Downes, September 2, 1920. “I return herewith the galley

proof you sent for list of references . . .” (article 2, No. 11). W. Downes
to R. C. Treherne, October 19, 1920. “Bulletin No. 11 is now ready, and

I will send you a number of copies today.” The U. S. National Museum
received their copy on November 10, 1920.

Hence it appears that about October 20, 1920, would be an acceptable

date for No. 11.

Number 12, Systematic Series. : Independently paged; printed by The
Colonist Printing and Publishing Co., Ltd., Victoria. The cover and title

page show “February, 1918” in large type, and “1919” in small type at

the bottom.

The bill for printing was submitted to the Society on December 21, 1919,

and reads as if the 500 copies of Proceedings No. 12 were handed over to

the Secretary on December 17. There is a letter from W. Downes to Dr.

Warnock on December 26, 1919, “The cost of issuing our last Bulletin,

No. 12, was $196, an increase of $70 over the previous issue.” A letter

from W. Downes to W. H. Brittain, January 7, 1920, says in part, “The
Proceedings of the B. C. Entomological Society No. 12 is now ready and we
would be glad to send copies to all the members of the Nova Scotia Society,

but we do not know their addresses.” There is a similar letter, on the same

date, to A. W. Baker of the Entomological Society of Ontario. The Library

of the U. S. National Museum received their copy on January 21, 1920.

It is not likely that mailing to members of the eastern Societies was

attended to until all members of the local Society had received their copies;

hence December 31, 1919, should be a fairly accurate date for No. 12;

there is an entry on that date in the Sec.-Treasurer’s account book, showing

that thirty-two copies of the Proceedings were mailed.

Number 13 and 15 (one voume), Economic Series. : Published through

the King’s Printer; the page numbers are a continuation from No. 11. The
cover and title page give “June, 1921.” The Library of the U. S. National

Museum received their copy on December 27, 1921; No. 16 was received

at the same time.

Number 14, Systematic Series. : Printed by The Colonist Printing and

Publishing Co., Ltd., Victoria. Independently paged. The cover and title

page show “March, 1919” in large type, and “1920” in small. There is

a letter from W. Downes to R. C. Treherne, December 28, 1920, “The
next bulletin No. 14, ought to be off the Press some time next week.” Also

one from G. O. Day to W. Downes, December 30, 1920, “I am
returning herewith the galley proof of my paper on Oforinia autumna

i

together with the typewritten copy.” On January 29, 1921, W. E.

Whitehead acknowledged the receipt of twenty copies of No. 14, to be

distributed to members of the Entomological Society of Nova Scotia. The
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Library of the U. S. National Museum received their copy on February 2,

1921.'

It is presumed from the above that early January, 1921, was the date

of mailing of copies to local members of our Society.

Number 16, Systematic Series. : Printed by The Colonist Printing and

Publishing Co., Ltd. Independently paged. The cover and title page show
“February, 1920” in large type, and “1921” in small. The Library of the

U. S. National Museum received their copy on December 27, 1921.

Number 17 and 19 (one volume), Economic Series. : Printed by Evans

and Hastings, Vancouver; the pages are a continuation from No. 15. The
cover and title page show “October, 1923.” The hill for printing was

submitted for payment on September 1 1, 1923. I have no other data.

Number 18, Systematic Series. : Printed by The Colonist Printing and

Publishing Co., Ltd., Victoria. The cover and title page give “February,

1921.” I have no further data. It is desirable to date this number
accurately, since it contains H. M. Parshley’s original descriptions of four

new species of Hemiptera.

Number 20, Systematic Series. : Printed by Rose, Cowan and Latta,

Ltd., Vancouver. The cover and title page state “September, 1922.”

According to entries in the Treasurer’s account book, the Dominion Express

Co. were paid on October 17 for delivering Proceedings No. 20, while $5.50

was paid out for postage stamps between October 25 and November 2. This

indicates the second half of October, 1922, as a probable mailing date.

Number 21. : Printed by Evans and Hastings, Vancouver, and dated “1924”

only. The following entries from the Treasurer’s accounts for 1924,

indicate early August as the mailing date, and also that some copies

accompanied the August number (mailed Aug. 29) of the “Canadian

Entomologist.”

“July 31. Cheque, express on Proceedings $ 2.35

Aug. 7. Cheque, stamps 10.00

Aug. 10. Cheque postage on Proceedings (Curran Bros) 4.47”

But this does not agree with Glendenning’s statement (Proceedings No. 22,

p. 6) that it was published in October. This latter date is surely a mistake,

for the printing bill was paid on August 14.

Number 22. : Printed by Evans and Hastings, and dated “1925.” I have

no further data.

Number 23. : On the cover, “1927.” There is a letter of January 29,

1927, from the printers, Evans and Hastings, referring to No. 23, which

must have been printed soon after that date. The Library of the U. S.

National Museum received a copy on April 18, 1927, and the Division of

Entomology at Ottawa got theirs on April 13.

Number 24. : On the cover and title page, “1927.” There is a letter from

the printers, Evans and Hastings, to R. Glendenning, dated January 11,

1928, giving a page estimate for No. 24. Also a letter to Messrs. Curran

Bros., printers of the Canadian Entomologist, with reference to including

copies of No. 24 with the February, 1928, number of that journal. Mr.
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R. H. Ozburn advises me that the February, 1928, number of the Canadian
Entomologist was mailed on March 5, 1928. The Library of the U. S.

National Museum received a copy of our Proceedings No. 24 on February

17, 1928, while the Di vision of Entomology at Ottawa got theirs on
February 13. Thus No. 24 was issued in February, 1928.

Number 25. : On the cover and title page, “1928.” Printed by Murphy
and Chapman, Vancouver. According to a letter from G. O. Day to R.
Glendenning,, December 4, 1928, No. 25 was not yet in press. On
January 8, 1929, Day returned a typed and corrected copy of his paper for

No. 25, to Glendenning. I myself received No. 25 by mail, at Vancouver,
on February 20, 1929 (record in personal diary), and the Ottawa library

got theirs on March 19, 1929.

It is probable that early February, or perhaps January 31, 1929, could

be accepted as the date of publication of this number.

Number 26. : On the cover and title page, “1929.” There is a letter from
Wrigley Printing Co., Ltd., to Glendenning, dated February 1 1, 1930,

which refers to the figures for E. R. BuckelPs article on earwigs, so No. 26

was not frinted until soon after that date. The printers sent in their bill

on February 20. I received a copy of the Proceedings by mail, at Vancouver,

on February 27, the Division of Entomology got theirs on March 1, and the

U. S. National Museum got theirs on March 5.

Therefore, the latter part of February, 1930, can be accepted as the

date of publication of No. 26.

Number 27. : On the cover and title page, “1930.” Printed by Murphy and

Chapman, Ltd. On February 25, 1931, W. Downes wrote to Glendenning,

asking to have a short paper put into the Proceedings, if it was not already

in press. On March 2 he acknowledged Glendenning’s answer, and says

that since the number is in press, he will send his article to “The Pan-Pacific

Entomologist.” I did not receive No. 27 by mail, but copies were

distributed at the Thirtieth Annual Meeting, in Vancouver, on March 21,

1931. The U. S. National Museum received their copy on April 1, 1931.

Thus March, 1931, can be accepted as the date of issue of No. 27.

Number 28. : On the cover and title page, “1931.” Printed by Murphy
and Chapman. According to a letter from Downes to Glendenning, dated

March 30, 1931, Glendenning must have just asked for the manuscript of

“Holly Insects,” so that he could submit all papers for an estimate of the

cost of printing. The Division of Entomology at Ottawa received a copy

on November 30, 1931, and the U. S. National Museum got theirs on

December 2.

Number 29. : On the cover and title page, “1932.” Printed by Murphy
and Chapman. The U. S. National Museum received a copy on August 19,

1932. G. O. Day, in a letter dated August 17, 1932, said, “I have duly

received the copy of the ‘Proceedings of the B. C. Entomological Society’

[sic] you have so kindly sent me.” My copy came by mail on August 11,

1932.

Number 30. : On the cover and title page, “March, 1933.” Printed by

The Quality Press, Victoria. According to a letter from W. Downes to
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G. R. Hopping, October 23, 1933, copies of No. 30 had just been received

from the printers. Except for a sample to Hopping, no copies had been

distributed by October 28. On November 14, Downes sent 25 copies tc

Hopping; the U. S. National Museum received theirs on November 27.

Thus it is probable that November 1, 1933, could be cited as the date of

publication of No. 30.

Number 31. : On the cover and title page, “February— 1935.” Many
copies have been changed by pen, to read “February— 1934.” Printed by

The Quality Press. The date February, 1934, cannot be either a printing

or a publication date, because on page 3 there is mention of the “Thirty-

third Annual Meeting . . . held on Saturday, March 24, 1934, . . .”,

while on page 6 there is a footnote referring to an article in the “Canadian
Entomologist” for August, 1934, (mailed September 2).

Galley proofs were ready on January 31, 1935. Following the

suggestion in a letter from W. Downes (January 17, 1940), No. 31 should

be considered as published on February 23, 1935, by distribution to members
at the Thirty-fourth Annual Meeting. The U. S. National Museum received

their copy on May 1, 1935.

Number 32. : On cover and title page, “Issued January, 1936.” Printed

by The Quality Press. On January 9, 1936, G. R. Hopping returned the

galley proofs to W. Downes. On February 11, Hopping wrote to Downes
as follows: “The copies of the Proceedings were received. I presume you are

mailing to those on the list there and that these are given for odd

requirements.”

Copies were distributed at the annual meeting on February 28, 1936,

and it may be best to accept that as the date of publication.

Number 33. : On the cover and title page, “Issued January, 1937.” Printed

by The Quality Press. On February 8, 1937, G. R. Hopping returned the

page proofs to W. Downes. According to a letter from Downes (January

17, 1940) “No. 33, 1937, was distributed at the Annual Meeting on

February 27, and the balance mailed early in March.”

Thus February 27, 1937, is the date of publication for No. 33.

Number 34. : This is the first number printed by the Vernon News, Vernon,

B. C. Succeeding numbers have also been done by that firm. On the cover

and title page, “Issued February 16, 1938.” This is actually a printing

date; copies were not mailed or distributed then, but were first given out at

the Thirty-seventh Annual Meeting at Vancouver, on February 26, 1938,

which is thus the date of publication.

Number 35. : On the cover, “Issued February 25, 1939.” This is an

actual date of publication. Copies were received from the printers on

February 24, and about thirty were distributed at the Thirty-eight Annual

Meeting at Vancouver, February 25.

Number 36. : On the cover, “Issued February 24, 1940.” This is an

actual date of publication, as in the preceding case.

Number 37. : On the cover, “Issued February 22, 1941.” This is an actual

date of publication.
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