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THE ECONOMIC ASPECT OF WARBLE FLIES

By Seyvorr Hapwes
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NTATISTICN COLLECTED FROM THIRTY-SIX LETTERS RECEIVED

FROM (AN
ADIAN TANNERS AND Hips

DEALERS IN ANSWER TO CIRCULAR OF VETERINAR

DIRECTOR (TENERAT Fnrer LETTERs FROM NEW BRUNSWICK, TWO

FRO)
NOVA SCOTIA, FOURTEEN FROM QUEBEC,

SINTEEN FROM ONTARIO, AND ON}
FrROM Bririsn ConLvmpia

Percentace oF Grussy Hipes in WARBLE SEASON

New Brunswick anner No.l 7 0 in Grubby Season. 75¢, 159
Novia Scotia ¥ l 0 to 65, “ I 60,
Quebe 075w “
11 33 to 50¢; o 1 .50
13 207 43 s 1716
Ontario 6 2 30 to 40, v 15 1
s | A, MY,
¢ 35 S50, “ H0°,
4 20 to 7HY, 5 a0,
o 7 . - 25
o 9 a0 to 60, i 5% 3
- 12 25 to 75 ¢ s S0 (
. 14 25 to H0C; “ 37500 44-06¢,
Average pereentage for the four provinees - DD

ANNUAL PERCENTAGE oF Grussy Hipes

New Brunswiek I'anner No. 1 39!

. 2 H0C, 37-50¢, Annually
(J!]v bee " |
> O 59/,
2 11 12:-50°, (10 to 15
& 13 25C,  24-37 Annually
Ontario s N a0, one letter only
.-l‘l’/
British Columbia oL | 259 25
\verage percentage for the four provinees 34 - 22,
This figure may be somewhat high and should probably be nearer to the

one given for the percentage of annual damage to hides.

Nore: The information a
puined as to the value of the

stracted from the lettersi
AVerages

given in full, so that a better idea may b

\New Brun

(\bm hee

(Intario

13 \\‘l( Ol
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DA
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Ouehed
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British Colt
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PERCENTAGE OF ANNUAL Damace 1o Hines
New Brunswick Tanner No. 1 2510 307, loss to all hides during season
) = {
22.50¢,
2 101025 no specified timg
‘\'m|nw' - 6 Annual damage to hides 12500, 1250,

tntario ) 20"
“ 0 “ T
12 17 - 50°
. I" -_l"!
15 10-20° , 1Y
185
Brivish Columbia ke | " e Sl 25!
\verage annual pereentage 1962

DaMaGE poNE 1o HipeEs By WarsBrLes EXpPrEssED IN (IRADES

New Brunswick I'anner No, 2 |\ v hides ol as No. 2 or 3 grade
Quebed = 2 1 to 3 warbles in hide elassed as No. 1
312 No. 2 grade Badly warbled
( <sifiedd as No. 3
3 Healed sears if large make No. 2
| Healed sears make No. 2 or '»l|1A’IJHK
D Warbles make No. 2 quality
7 Deduction on warbly hides 1 to 2e. per

pound

o Warbles ecause loss of 50 pe hide all
through vear.

) Warbly hides damaged to the extent of
5O«

10 Warbles damage finmished hide 3-4e. per
pound

11 Warbles damage hide 1 to 2¢ pel ‘HHI“I‘

12 Warbles damage hide 1 to 3¢ per l""”"l

14 Warbles damage hide 1 to 3¢, per pound

Ontario i | I'ifty  thousand dollars annual loss to
Canada through warbles
2 Loss through warbles 50c¢. to S1 per hide
| Depreciation in value of hide 2-6¢. per
|nnll|l‘l,
£ 6 Grubby hides elassed No. 2 or 3 quality

to 2¢ per ])ul“ul loss

O 109 loss per annum i.c. 60c. per hide
Out of 300,000 hides the loss was
S1I80,000.00,

¢ 10 (;I'lli»‘vy hides classed No. 2 or 3. loss 1 to

3. per pound.

11 1 to 3 warbles elassed No. 1, over 3 No. 2
and 3 grades.

16 2 to 5 warbles 1¢ per pound that is 60¢.
per hide. 5 or more 2¢. per pound.

British Columbia i 1 1/3 off for 5 or more grubs,
35279—23
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A\ CONTRIBUTION ON THE BIOLOGY O HYPODI
DE GEER

RNA BOVIS

By Seyvovnr Hapwes

I'he species of Warble-fiv whieh i recorded here for the first time i ¢

RINL
nd probably for North Ameriea, s Hoypoderma bo e Cieen
Seeing that numbers of eattle re being imported vearly from Euarop
i strange that there scem to be no records of any previons captures, and
in consequence no work has heen done previously in Canada on the Life history
of this destruetive inscet. Owing to the Kindnes

<of Professor Carpenter of Dublin
vho sent me o specimen of Il. ho .1 have been able to confirm the deter-
minations= I had made by deseriptions alone

I'o show the rarity of thes
n entomological collections, T mav mention the faet that

the Departmental colleetion at Ottawa, and that
neata from the Bureau of

mnmseets
noOne are 1o I l'u||||.| m
L request tor o specimen ol I/l

Fntomology at Washington, D.C., could not he
aranted owing to a searcity of specimens My thanks are due to Dr, L. O,

Howard for specimens of the larvie of lineata, which enabled me to still further
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FanrLe Spnowing AveEraGE TiMeE ror EMERGENCE

he first fly captured out of doors was on June 8
out=ic l?w' Cison wi very woet rlul I~ W\ vl}‘ll Hl- ~ H!;‘
weather, observations could only be conducted on those day
ittle were cen to gad was on Nugust 2, on which date fl
On | weather record, 1 find that there wer
nJune, ! 4 ind 781 i Nugust, there were 39 da
nel ol | ¢Comaany OV \'~ | cems man

thi 1 o the country, warhle | ) s plentitul
l\Il?!\l’\\"'\"\H’H‘II ON

On June 19, o Warble Iy was eaught, and it wings c¢lipped, the
put on to cow's bhack I'hie ovipositor 1= thrust ont everal time
white, milky substance deposited \fter a time an egg was extruded

quite loose, but was pushed under the hairs, No more eggs were Laid

Another Ay was captured, and its wings elipped. it did not try to ovip

but kept feching round with 1t= oviposicor, and a milky substanee was deposied
<several time A= the fly would not lay v it pressuare wis H-M\\"i 1O The
ithdomen, and an cge « xXp Hed 1"h let loose agaim on the ow = hael
where it shorth terwards a owas loos md no ittached 1
halr

Both fliecs were put into a vial togecher, chey began at one

over one another, thev extended their ovipositors at mterva in all

|
‘
twentv-five egges, no milky substance was extruded I'his dry method of

laving, if one may eall it so, <cems to be peculiar, as will be seen later, for
iy deposits an ege in nature on a hair, it s cemented on firmly I'hese
did not =eem to be sticky at all, but the grooved end of the eg

wias closed
which may account for it.  To ascertain more about this, pressure was applied
to the abdomen of a female and the ovipositor extruded, when an egg <lowly
ippeared A= soon as it was partly out, the ovipositor was cut off, and mounted
on a slide.  The egg comes out of the ovipositor with the grooved end first
<0 that the ovipositor must in some way open out the groove of the egg, adjust
it to a hair, surrounding it with the gummy substance before it fully comes out
| do not mean that the gummy substance 1= necessarily seereted at the T
the egg s laid, but ]vl'wl»llr]\ what happens is this: the groove is u|nlwwi andd
fitted on to a hair, and a certain amount of the gummy material within the groove
displaced by the hair: this accounts for the surplus found at the point of attach
ment 'he accompanving photographs illustrate this




Photo 8, Had wer
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One peculiarity worth noting and which I have not seen men
15 that the

ioned bhefor
cge s attached to the base of the hair, it was often quite difficult
to pass a thin pair of scissors between it and the <kin '

Lecompanying
vhotographs also show this
|

16 1 PLATE 4

I1G. IL—=Warble-fly egg attached to hair Much enlarged,  Photos S, Hadwen
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Thus the egg cannot be licked as easily for instance as Gastrophilus eggs,
(Horse Bot-fly).  Some of the eggs were laid also in places which seem difficult
for an animal to reach with its tongue, or at any rate difficult for it to exert the
full foree. 1 know that Bot-fly eggs are often laid in inaccessible places, and
if 1 ean make an analogy there may be many eggs laid in like places, but I eannot
agree with Jost's theory (quoted by Carpenter) who says that the eggs are licked
up at once, as soon as laid, which does not seem to me to be tenable; although
some may be licked up, hair and all.  In the first place the egg

are under the
hairs, secondly they are well attached to the hairs, and thirdly 1

found four « gEsS

a1 PLATE 5

i, 1 Calves just after the fly had left them
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on a ealf’s legs which had been at least eighteen davs in that posttion, s {he
ealf had been shut up for that period I'he eges were invariably found singly on
the hairs (twenty eges in all were colleeted).  This does not agree with what

Rilev savs for . lineata, the iy cannot well see where the egg is put, and as
onlv lavs one at a time it would be difficult for it to !I]lv] the same I'].w‘c' ind
hair again 'his is quite different with the Bot-fly, which lays at the ends of
he hairs, and where the egg remains in full view When a warble flv strikes,
hangs on for a sccond, evidently holding on with its legs while it fits on an egg

Fge laving was observed a number of times, and whenever witnessed never
occupied more than a few minutes, It may be deseribed as a frenzied sort of
process, the fly siriking twenty or thirty times rapidly (no accurate account
kept) then leaving the animal for fifteen minutes or so, when the process would
be repeated.  Neumann says that the fly planes over the animal for a time
then darts down, planes again, and so on. I have never observed this, the fy
simply attacks the animal with a bull-dog pertinacity as long as it can, unless
brushed off, when it may take to another animal.  The following notes illustrate
this point.

On \ll‘.:ll\x 2. at 11 15 a.m., 4 cow wias Il\‘«l \|‘1'1]|'<|‘\ to a tence, a \\:ll'lln-
flv which had been eaught a short time before liberated, the net was opened
gently, and the fly, after sunning itself for a minute, attacked the cow, It
struck several times and was then l't‘1‘:|[ll!ll'1‘ll. \ search was made for eggs in
places where the fly was seen to strike, and five eggs were found attached to hairs.
\t 2.00 p.m. a calf was tied up, the same fly was again liberated, after allowing
it to strike a number of times it was caught.  Nine ¢
to the hairs in places where it had been seen to strike.  The fly was again liberated
later, but after striking a few times disappeared.

oos were found attached
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I'he favourite places for the fly v sirtke scemed to be m o the region of the
hock in particular, and the bhack of the knee, oceasionally striking as higl
the stifle (where eges were found) and along the flanks to about the same height
Onee a flv was observed to strike at the jaw,. whether this was aceidental or not

nnot be =aid, no ceg being found ther H. ho cems 1o be a clumsy sor
of a fIv, and I believe that whe n it 1s scen hieh up on the flanks. it is often merely
bumping into the animal m its endeavours to reach the opposite <id It 15 1his
clumsy, persistent attack which, 1 believe, frigchiens the eattle, and 1 would
<ugecest that probably it 1= this eause which make |
When the Tabanida

nes eattie st .lll]bl‘l'v Ol l.‘l‘l
attack eattle, and cause annovance, the cow simply ficks
her tail, or brushes off the flv with her tongue, and feels that she
or can get awav trom the

has control
Hseet, Mu}

v warble flv comes buzzing along, strikes
viime or two, and when the animal it is attacking Kicks or stamps, it comes
baek, and goes on striking just the same Fhen the animal begins to lose its
head and runs away, and when it still finds itself

followed becomes wild with

cattle I have been making observa-
Fhe fear is contagious and spreads rapidly to other eattle, resulting
m i ~Ml||;n.|.g \n interesting occeurrence was observed in this conneetion

The |l|:|«'l‘ where the observations were madi this summer consisted of
with a corral surrounding it

terror, l have obse I\l‘ll..\H i hese phises n t e
tions on

H |>.\II)
the barn was well lighted low down, giving the cattle
imside a chanee to see and hear those outside quite we 1. [ have scen the inside
cattle, which were tied up, lift their tails and get uneasy when those outside were
being chased by a fly.  On only two oceasions were two warble flies seen attack-
ing the cattle during the same day. 1 believe that the main reason, why mor
notes have not been made on OVIpOsIton, 18 \1I||!'|_\ because animals run and the
fly follows, also that the flies are necessarily few in numbers, and even when the
animals are in a small enclosure, it is not ivery sale ]!l:lH‘ for Hl:ll\illgu\»t-l\:lll(l!l\.
[t is also difficult to tie an animal up, so that it will not injure itself. In the experi-
ments in which the fly’s wings were cut, an attendant simply held the cow's
head, she was a small diseased animal, and therefore not hard to hold.  When the
fly remained quiet so did the cow, but when it tried to fly and buzz, the cow

would look around, and if she saw it, would kick and endeavour to get away,
then the attendant and 1 had difficulty in controlling her.  That there is no
pain attached to oviposition, I feel sure, as on more than one oceasion, I have
seen the fly strike a time or two before it was noticed.  This was at o time
when the Tabanidie were numerous so that the animal did not notice the difference
en these and the Warble fly for a second or two.
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The firsi time I beeame interested in Warble fies was i 1905 when I went
o live on the praivies of Alberta, The “cowboys" frequenily spoke about the
Heel Flv', and it was surprising the number of theories they had coneerning

Some of them were even inclined to be superstitious abouc it Al this
< not to be wondered at and the inconvenience and damage the inseet doeson th
praivies s enormous: for imsiance, a he rd 1= b mnmg driven, or cattle are being ‘e
ity and in che middle «

f the operations they suddenly Lift their tails and siam-

nede, | have seen o ‘11 le quit th IH'I]IHL’ when alitile Wt |nx|1,x}i— Iugvllt':lyu I'-

o about, then another lifted its tail, finally the whole band was running.  The
ttion ] wWis 1 w'il.‘iluw ol was |1«|\| o a rver, 1t wis illlr ‘Iw'w w].l ( xufc Ill‘u|'
for when Warble flies were about. Onee they were standing in the water, they
comed to be safe. 1 remember one day meeting a cowbov who scemed to be

<ty amused about something: on inquiring the cause he said *Well ;1

me riding by a little lake just now, and I saw some eattle standing in it with
heir vokes on, a disconsolate settler was sitting on the banl who ad that he
wis waiting for them to come out with the ]\iu\l'_'[w and that he would noi get
much plonghing done if the flies did not <top chasing his eattle inio the water.’
It =eems strange thao there <hould be any doubt about these questions. Neumann
or instance, wonders if really /. boris eauses eaitle to gad, or if the Tabanidae
Mosquitoes, Simulidae, ete., are responsible, Personally, in all my experience
I have never seen o eattle \|'Illl|"'|‘ 01 ::ul Irom an\ other Cause but
the Warble fly I have frequently seen eattle and horses so plagued with flies,
mosquitoes, eie., thai they could apparently stand it no longer.  They would
then run into bushes, or dusi themselves, but it alwavs seemed 1o me to b
more an expression ol anger than fear. I'he fear 1s also not contagious as only
me or two at a time will run awav.  Another argument against ocher inseets
wsing eattle to gad, is that cattle only \I‘|In;n<|r in bright sunshine, whereas
they are often more plagued by mosquitoes and other inseets during the night
\ll these questions, however, are in my opinion more in the realm of Comparative

Psvehology than of Entomology.
Harcminag or Eaas

Out of twenty eges collected on the hairs, only one was found with the end

<plit open, tweniv-five other eggs, laid by flies in captivity, were kept in vials
supplied with moisture, but none hatched.




16

(

FiG, I.—Larva inside egg much

enlarged Photo 8, Had we
LARVAE.

Five larvie were found under the mucous membrane of the wsophagus on
August 15, these were secured from a calf which had been tied up inside since
July 29.  The measurements are as follows:

3:4m.m
4 m.m
‘Sm.m
‘S m.m

The larvie are similar to those mentioned by Carpenter as being observed
by continental writers.  They are however quite different from the second stage,
described by several writers, in having rows of minute spines on the segments,
but, as Carpenter has observed, the spines are small and might readily be over-
looked.  Four larvie were secured from the aesophagus ¢f one of the experimental
cows on November 14. The last time Warble flies were seen near this cow
was on August 2, so that the larvie would be in the neighbourhood of four
months old, certainly not more than five. The first time the cattle were chased
by flies was on June 8. The measurements of the larvie are as follows:

I11:5m.m
93 m.m
8:8m.m.
10:3 m.m

The immature larve recorded here are presumably those of H. bovis, as
no specimens of H. lineata were captured, nor were any mature larve of this
species found at Agassiz.
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METHOD OF LARV.E REACHING OSEOPHAGUS
With regard to this problem nothing definite has been ascertained, but 1
believe that a continuation of the study of the egg-layving habits of the fly,
and of the eggs “in situ’ on the animal, will vield results The other stages of

¢
the larva have been so IHHF\ deseribed by many authors,® that I have nothing
to add, except some remarks to make about the mature larva

PLATE S

|
[
|
|
i
L
®
|
|
F1G. 1 - Larvie in asophagus.  Mucous membrane incised to show larva.  The
hadowy outline of another larva may be seen at the point ma |
\ number of larvie were secured from the animals.  The method followed

wias to ;;ll;n‘ i |)i<|'|‘ of gauze over a warble, from which the larva looked about
ready to emerge. Some powdered aloes was mixed with the glue, and a little
dusted over the pateh. The aloes prevented the eattle to a certain extent
from licking the patches, and as they were not put on until the grubs were about

ready to emerge, there was generally no very long wait. The emerged larvae
were usually found in the morning, this peculiarity has already been noted by
Miss Ormerod and others.  The fact is of some importance for stabled animals

Many of the grubs are no doubt carried out in the manure, where & number must
perish; this would not apply to such an extent in old badly kept stables, where
there would be an opportunity for the grubs to erawl into eracks and crevices
The first larva was seen to emerge on April 10, the last were found ready to
come out on July 2. (One out of four native cows and two out of eighteen
cows imported from Ontario the previous autumn.) Thus the season in
Fastern and Western Canada seems to be about identical. Ii is reasonable to
supnose that the period the larva spends within the body must equal the world
over, seeing that an animal’s temperature does not vary in different countries.
The time of emergence of the larva is however bound to vary owing to climate,

* See references, page 20




18

as egg-laying coincides with warm weather. It has been said that squeezed
out larvie do not hateh, but one out of three squeezed out larvie gave rise
to a normal puparium, and a male emerged in thirty dayvs. However, these thred
larvie were as far as one could jll<|;¢l‘. 1|lliu' ready to come u|ll.1||('_\' were squeezed
out for fear they would be lost.

The part of the animal in which the larvie eleet to go through their last stages
is in the back., It is easy (o see the reason for this, they are comparatively saf

from injury themselves, and the animal receives a minimum amount of injury
also, which is characteristic of nearly all parasites

I1G. 1 Puparium enlarged

i
-

Fig. 11— Puparium with cap attached showing method of emergence of fly

Photo S, Hadwen
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REMEDIES

Many remedies are recommended for killing or extracting the grubs,  As
for the practice ol |\|||II|L_' the larvie under the skin Ir‘\ mileciing |n-1|'ull‘lml ol
ipplying mixtures (o the back, T consider it unscientifie, for when the larva dies,
its body has to be absorbed. This is likely to take some time, and do the animal
harm. The hest method lllul«lll]ﬂitH‘- 1= Lo squeeze oul the warble as early
as possible, softening the =kin first, in this way the wound will heal up rapidly
Moussu sayvs that in Denmark the various agriculiural societios engage men to g
around and squeezeout the warbles earlvin the vear; using a small knife to enlarg
the opening when necessary I do not know how tanners would view this
but should imagine the slight exira injury o the hide would be small, and that
the resulting sear tissue would be less than is the ease when the larvie are lefi

to come out by themselves OF course m o small sea 2Ire counery like Denmark
It IS 1IIH""¢|""H\ 1H~~~|Hl to eradicate the flv in this wav, but | am raid that
in Canada, under present conditions, ic would be an impos<ibility.  Mixtures
ipplied to prevent the flyv laving, are according to all authorities, useless, and
many of them are said to be injurious to the hides, and to the animals themselves

In this country eatile ire the favourite hosts of warbles, the only other

animals I have seen affected are horses, bue rarely <o Railliet records them
Uso for \iil‘(|' and man, but remarks that theyv do not seem to be found in

1n\ *[H“'I:Il part or the vlunl‘\ but wander about and do not reach maturity

In the Southern States where dipping of cattle is extensively practised for
the eradication of ticks, it has been found to result in preventing grubby hides
the dip evidently destroving the eggs or the newly hatehed larvie

SPECIES OF WARBLES FOUND

All the full grown warble mageois colleeted at Agnssiz, )HH\H| to be those
of H. bor Some of these came from eattle which originated in Eastern Ontario,
and arrived here last December, so that this species should be found there also
Two larvie colleeted at Mount Lehman, B.CL, {»I'H\H| to be those of H. lineata
The two species are casy to differentiate by the aid of the spmy armatur
In H. bovis, the segment in front of the tail (at which end are found the spiracles
is unarmed.  In H. lincata the last segment is fully armed.  There are other
differences between the two specles which ean be found in the various ||<‘\I‘||;l-
fions

SUMMARY

The annual loss to hides through warbles in Canadais between 25 and 300 .
The pereentage is based on the following:
Percentage of grubby hides in warble season 56559, (January to

July, 6 months).  This figure makes an average of 28.27¢,

for the 12 months 27 .4
The annual percentage of grubby hides s 34-22¢, 342277 - .
The pereentage of annual damage to hides is 19629

The warble-fly deseribed here, for the first time in Canada, is Hypoderma
bovis (De Geer.)

The egg is laid close to the skin at the base of the hair, and i< cemented on
by the ovipositor.

The eggs are laid on the legs.

These facts are of some importance, as for a remedy, some solvent material
may be found for the cement, or as a repellant for the fly
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