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A Further Contribution on the Biology of
Hypoaerma Lineatum.

SeymMorr Hapwes, DUV, S
\GAs 13 .(
SEASONAL PREVALENCE of H. Lincatum in 1915

I'he following table gives the number of flies captured in Ap ind M

the dates on which they were captured, and the meteorologieal record of the
months
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No mor h 1 the rest he sea
['he season in 1915 was very early.  In 1914 the first H. Lneatunc captured

out of doors, was on Mav 18; however, it is ynu\\l‘»lt' that the insects ;||'|lv:|ll'<l
earlier, but were not observed. This vear the first flies were taken on April 15

The temperature records show that H. lineatum can withstand comparatively
cold weather, and on two oceasions they were seen ovipositing on cloudy davs
It would be interesting to compare the weather records with those of other
countries, for instance, England and Ireland, which have a similar climate
to this. Seeing that H. lincatum can withstand low temperatures and appear
so early in the season, it seems probable that many of the experiments made
in Europe for the prevention of egg laving by various dressings, have been started
too late in the season. In some of the experiments in Ireland this is quite
apparent, and in others it is not made clear whether the animals had been housed
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up to the time ol the experiment or not | he mmeonsistenet n e ol t)
experiment with proteetive coverings may have been due to the faet that

the early activity of . Lineatum was overlooked

We have been unable to find correspondingly carly records of thes capture
i Europ he probable reason tor this s that the carhier Ay, H. Uneatus
causes so little annovance to eattle compared to . bo that 1t mayv have bheen
overlooked A\t Agassiz veariy note have been made on the first date ol
appearance of the various blood sucking i 'his vear, Lyperosia tar
was first noticed on April 12, Stomorxys caleitrans having also appeared I
was not until the 28th that the Tabamidae were seen, two specimens being
caught on this date Fhese records mav serve a v guide mmoother countri

OVIPOSITION

On April 15 a sheht disturbance was noticed among the eattlh Phey wer
not stampeding, and only one i them ung steer in v halt<hearted
mannel I'he cows hifted thewr ta nped and kieked a bit, but not one o
them tampeded | Hn I't that very lew larme wWotlldd have Huspected
the presence of the Warble-fly \t ot poimnt it might be well to mention that
these are gentle animal ind that the e conin [ to a small paddoel t ma
be that range antmals free to run where the please, would show greater alarm

On four oceasions, | bheen captured by hand on recumbent
animals, two by myvself and two by my cowman Foach time the iy was resting

Or ovipositing, on the fore<foot, which was tucked o under the elbow When

ovipositing the fly backed up d s ovipositor under the  han
N umerous eges were found on thi Lma ., the side of the sternum
beneath the elbow o this seems a favourite spot for egg-laving

On Mav 2, while watehing tor i I observed one sitting on the ground
just behind and a few inches from the heel of o voung heife While watehing
I saw 1t run backwards like a crab, reach upwards trom the ground and oviposit
on the hair which hangs down round the coronet Fhe attitude was reminiscent
of the way in which a scorpion curls up its tail 'his was repeated three time
I succeession hie Hlme occuarrence wi noted ubsequentl eral tume "
Mav 3 It <cems that tl e also 1= a tavouritte one tor oviposition

On Mav 3 another important observation was made on the egg-laving habit
of this fly \ flv was observed on the ground near a recumbent cow thi

imsect ran backwards i the manner deseribed abovi i oviposited about

6 inches below the point of the isehium, where the cow’s hody touched the ground

|
From this point it laid eggs at intervals all along the side touching the ground

1= far forward as the elbow, without touching the anima except with its oviposi

tol This journey took some time, as the fly rested for a minute
OVIposIting

or two altem

Numerous eges have been found also between the point of the hoek and

the ischium, also on the inside of the legs (On one oceasion

found on the scrotum of a bull calf, and at other times thev have been encountered
on the tal

From these observations it 1= evident that H. Lineatum lavs its ¢
cipally when an animal is lving down, and that

seOVen o ~ Wer

gEs prin
t does so while standing on th
ground, thus giving the animal a minimum amount of irritation. It has been
noticed that cattle seemn to lie more often on the left side, which mav account
for the fact that more lesions have been encountered on the left side, than
on the right In the observations which were made in 1914, nothing of this
kind was noted, as the fly was not thought to attack resting animals It
was also an unfavourable season for H. lineatum

The position of H. lineatum, when ovipositing on the animal

s alwavs
such that its head points in the same direction as the hairs In plate 3, fig. 9
a fly ean be seen ovipositing on a cow's tail
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prece of skn I'her voslight amount of subcutancous imflammation
iy of the eges were hatehed and two unhatehed I'he hatrs around the sp
woere elippoed off, leavn 1 ! hatr to whieh the eges w ittached

\ larva was found elose to this point, actively working and penetrating
tl Kin I'l was at .45 pomn At 10.20 pom. the larva was nearly thre

1 t way 1

\pnril 29 Fhe Tarva st howed signs of hife, but at S pom. though st
il had not ver disappeared from sigl Photographs take noAm
2N ~how tl 1" partly tl ieh tl kin (plate 1, fig e
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METHOD OF PENETRATION

Upon emerging from the egg the larva erawls actively along the han

kin It i apparently aided in this by a sticky exudate with whieh i
dryving out Upon reaching the root of the hair it begins to work with it
mouth part In no mstance was a larva observed to penetrate the skn
therwise than by way of the han folliel I'he adherence of the larva to tl
HiL I.‘.}.\ 1t 1 proper position for penetration and provides it owitl L o

1P
In some instane freshly hatehed larvie quickly died, that is to say

half an hour or so, unless kept supplied with moisture.  Onee the moutl

parts were below the skin, however, the larva drew up moisture and was able t
withstand the dry atmospher

In the experiments where pieces of skin were removed and larvie put on
they were no doubt placed at a disadvantage In the first place it is probabl
that the skin movements of the living animal may aid larvie to penetrate
secondly, when working on skin which has been removed from the living animal
less serum exudes, the larvie dry out more rapidly, and putrefactive changs
come in. The picees of skin were kept constantly moistened underneath

Fhese facts confirm the valuable observation made by Hewitt in 1914
who saw several larve of H. bovis penetrate the skin; and of ( arpenter, Hewitt
and Reddin, who ~r|tlv'/vw1 out a newly hatehed maggot of H. lineatum from
the skin of a cow I'hev mention the dificulty of watehing the larvie on a live
animal, and sav, it took them about six hours to get into the skin; possibly
the hair follicles may have facilitated entrance.”  The actual penetration of
the skin by the larvie of H. lineatumwas not observed by them. It was for
this reason that in the work here, small pieces of skin were removed, so that

the work of the larvie could be accurately observed under the microscope

< covered, and which seems also to serve the purpose of preserving it from
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From an cconomie point of view the ke ns prod (I the penetrat
of 1 ‘ il possthiy ol H. e very mportant Il mal |
distincetion because the egg i H. bo are laid singly upon o r,oand th
would | { mritation at o given pommt than m thie e of I /
a number of larvie enter the skim at the same point

Carpente ||4\\l" md Reddin mention the Lppeariane ol TN pnp
on the kin of the thigl tppearing a tew oy fter the eges of 1
had been Lawd o this region I'hey also noticed that the sk w nerforats
with mimute hol from which a watery diseharge flowe nd that tl n
Losenly o dep t on the Kin Fovident 1 didd not ¢ nt |
lesion hich T am about tod ril

IFor thred el n o= 1 ¢l ! it Shin
1 | 11 | | tl exp m | n I'} 1
tood the present v 1) tl Deri 1

i el ol eg W mnged | | 1 tern |
T N nin o I 1 | { 1] | ! D
indd b had formed in tl P 'l nimals had lent t |
reitation and had rabbed the spot raw Lo« reome tl htheulty tl
were Kept tanchion where tl | { ) thoenise el 1
following observation e the result

Following the penetration of the larviae down the hair follicls erum
exuded whieh dries on the surface of the sk, completely co ng its pol
'he ubs=equent Kin lesion \ I bhelieve entirely due to the ntrodu
of bacteria, to the variety to which these belong, and to the power of re i
of the particular animal he perforations mentioned in the work alread
cited have not been encountered her 'he larvie gaaned entrance b Wil
of the folliels ind as soon as they had penetrated the kin, the opening the
made was filled up with a serous exudate On pieces of skin through whiel

larvie had passed and which were examimed under the microscope, no visible

openings were left In some instances no further symptoms have been noti
except perhaps a slight thickening of the skin and

glumg together of the han

plate 2, hg. 8 In other cases there has been intense irvitatio « and a dermatiti
has been set up. The accompaning illustrations (plate 2, figs. v 7) demonstrate
this condition I'he formation of a seab oceurs and a eireu'm pate h ol skin
dies; when this is lifted off, two or three small conieal pits filled with pus are
visible Sometimes the inflammation is more extensive, and large oedematon

areas have been noticed, extending into the deep tissues

In the outhreaks of previous vears a number of bad sloughs have occeurred
some of them on the upper part of the udder, and on the thighs.,  Other parts
where serious lesions have been encountered are in the line from the point
of the ischium and the patella, and some few patehes on the flanks, becoming
more numerous until they reach the sides of the sternum, under the elbow
Some quite large lesions have been noticed on the tail, but very few at any rate
noticeable ones below the knee and the hock however, in this distriet cattle
often develop lameness at this time of year, which might quite well be eaused
by the larvie. The point has not vet been proved. Seeing that the penetration
of the larvee produces a definite disease, I would propose the name * hypodermal
rash,”

Thus the principal damage done by the larvae is to the hide, and is eaused
by the bacteria which they introduce beneath it.  Fortunately the better
parts of the leather are not touched, as when an animal is skinned most of
the affected parts will be found on the edges Also the leather in those parts
of the skin preferred by the larvee is coarse and porous.  Then again the damag
is done at a time when the hides are most valueless, owing to the emergence of




1hs rom the back 1) Ciavets, o a quote Arlomg, Cornevin and

Fhomas, who incline to the belief that the germs of symptomatiec anthrax

gain entrance through the openings in warble I'his o not seem at all
probable ceing that the cavity 1= well lined, and that the warbles are on the
bhack But the penetration of the newly-hatched larvie would be a very likely
method of earrving the infeetion of either svVmptomatic or true anthrax I'he

fact that the larva works in those portions of the animal which come in contaet
with the soil, renders this Lhypothesis more tenable

T reatment 'he conelusions drawn from this vear's work point to the possi
blity of previous attempts at treatment having been made too late in the season
ind encourage the belief that some preparation may vet be found whieh is
cfheacions

In conclusion, T desire to express my thanks to Dr. F. Torrance, Veterinary
Director General, who has afforded me every facility for conducting the inves

tigation

SUMMARY

Huypoderm neatum mav b iptured out of doors as earl April 15
in - exceptional vears but seeing that it has been proved to withstand low
temperature It has ]\YH)'I"'!‘ been overlooked in other seasons., both at home
ind abroad.  On two oceasions it was captured in the absence of sunshine

Oviposition takes place principally when the animals are Iving down

I'he longest time for t he eges to hateh on the cattle was seven davs

Larvie were made to penetrate preces ol <kin, which had been removed from

ittle Fhev erawled down the hairs and entered by way of the follicles

\ single larva was found penetrating the skin of a cow under natural
conditions

I'wo larvie which had penetrated the skin were squeezed out

Nertous skin lesions were caused by the penetration of the larvee, for which
the name 'lx\;nul:un.xl rash™ s proposed

The principal skin lesions were found: from the point of the ischium to the
hock—on the top part of the udder—from the point of the ischium to the
patella-—slightly on the flanks, and abundantly on the sternum behind the elbow

'he damage done to the hide by the larve entering is confined to the poorer
parts of the leather; but the injury caused by the entrance of pus organisms
and others may produce fatal diseases, such as anthrax and blackleg

APPENDIX 1.

DIFFERENCES BETWEEN Hypoderma bovis DE GEER AND Hypoderma lineatum
/ /

VILLERS,
The illustrations of Warble flies which are to be found in the different
text books, are many of them very misleading and inaccurate. It is for
this reason that the coloured illustrations in this article were made. They

were painted by Mr. C. W, Young, who has taken exceptional pains to make them
accurate in every detail, especially in the colouring.

The drawings may be termed composite ones, they are based on the exam-
imation of thirty specimens of H. bovis and fifteen of H. lineatum.  Mr. Young
has skilfully combined the parts and has made an average specimen of
each species Fresh specimens were used for H. bovis, and dried ones for
H. lineatum.

In reading the various descriptions of the flies, it is quite apparent that the
colouring is hard to deseribe; one author calls the tail end lemon vellow, another
red orange, ete.  These differences are no doubt due to the fact that the body
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olour of the flies 1= black, and that the colouring in tl hia chat
to the \l‘_’hl and position the iseet 1s viewed 1n

While making measurements and comparisons between the tw
~everal marked differences have been noted. Some of these do not appear
i the ]>l|1l||\'ll‘| w]-w!lgﬂln-’p ind are therefore given i odetanl I'he g
distance between the eves of H. bo taken across the frontal ey n
front of the ocelli, 1= of 1.9 mm In H. lineatum the distane ust the i

The average length of H. bo dried specimens) 1= of 14 mm. and only
12.7 mm. in H. lineatum. 1t is apparent that in proportion to the size of the
insect, the distance between the eves is greater in H. Lineatun I'he eve In
H. bovis measures 1.9 mm. at its greatest diameter, in H. Lneatum 1.6 mm

I'he most noticeable difference between the two flies is to be found in H
horts, the vellow hair on the anterior part of the thorax partly obliterates the
lines on the back In H. Lineatum the lines are bare 'his distinetion t he
most important of all in separating the two species, and is mentioned in

the ‘l"(||'i‘|i‘|l“

I'he wing veins in /. bo wre of a dark brown colour, in H neatum the
re e :H]\ Irl.lll\

I'he alule in H. bo have a reddish brown border, in H calum the
ire uniformly white

On the under surface of the thorax and the anterior part of the abdomen
H. boris is much blacker than H. lineatum

In some illustrations of H. boris the abdomen look wollen and long
this is probably due to the fact that the newly emerged flies are often seen

in this condition, which persists for an hour or so.  But soon after emergence

the flies void a quantity of milky exerement and the condition then disappes
An important character which holds true in all the specimens examined

1= to be found on the legs H. bo has clean legs with comparatively few han

I'he legs of H. lineatum are rougher and more hairy, especially the tarsi
There are other differences such as the colouring on the tail end of H. bo
which 1s of an orange vellow, and of H. lineatum which is reddish orang: How-

ever, nothing further need be said as the drawings will speak for themselve
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