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PHEFACE TO SECOND EDITION 

UNDER the slightly uifferent title, "The Hous!'l-Fly, its Life­
History anel Practical i>feasures for its Suppression," this 
pamphlet was originally published in ID20. The exhaustion of 
the first edition, and the demand for a second, have afforded the 
author an opport.unity of revising and expanding the text, of 
which be has ta,ken full a,uvn,ntag,e. Wherever necessary in the 
light of present kno\dedge, n,menelments hn,\'e been effectetl, 
anel, by tbe inclusion of a considerable "mount o[ n,dditional 
matter, n,n emleavour has been made to keep plwe with research. 
Among other llew material includecl in the second edition may 
be mentioned a short section dealing with insect enemies of the 
House-Fly; another relating to the insect's connection with 
animal diseases; n,nd additional notes on bionomics and control. 

It only remains to add that, for this eL1ition, figures [j, 7 and 10 
have been redrawn, and that an ac1c1itionn,1 figure (L) of some 
historic interest !Jas been included. 
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7\1' epPI' '!f EJltultwloyy. 
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FIG. 1. Tm: H OLS le-F1.Y (female). 

}~JG. J. THE S·r."B);,» . PLY (femg,lo). .n ''_' 
All ngures s ix times the IIa.tUl'dl size, whicu is iudh_' atell iu :~ . 
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FIG. 3. l\!I "C'A .,\UTI: -,[ :< ,\LIS (fe mal e) . 

Flu .:2 . T H E LEtitii>R ][Ot:iSJ:-FL\.· (Ulalo) . 

r tbe UUtline dr~viHg uell,)w , Se.c a.lso Fig. 5. p. 13. 



PHEF..AOE TO FIRST EDITION 

r aIS number in the E conomic S N if's, although similar 10 its' 
objects to the pamphlet by the same author, entitled "The 
House-Fly as a Danger to Health" (Eco nomic Series, No.1) , is of 
wider scope. In hjs treatment of the subject here, Major Austen 
has had other conditions in yiew besides those usually met with 
in the British I slands. His experience on three fronts during 
bhe course of the late war has enabled him to take into con­
sideration the requirements of the Army as well as of the civil 

>pulation, am1 in tbe practical meaSUl'es recommended he has 
ldeavoured to serve the purpose of both. 

tITTSH 1\Iu sEm r (NATURAl, HISTORY) . 

Mm'Cil, 1920. 

OHARLES .J. GAHAN, 
K eppel" of Elllomolo(J!J' 
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(Jll1sca dO/)/I'.~tiC((, L.)-PIGs. 1 and 11. 

THE Common Fly or House-l<~ly, to which the great Swedish 
naturalist Linmeus gave the name JIusl'(t llomnsliw in 1761, is 
probably the most familiar as it is certainly one of the most widely 
distributed of all insects. Tbe pertinacity with which the creature 
returns again and again to the same spot, in spite of opposition 
and even attack, was perhaps the reason why in Ancient Egypt 
successful generals were rewardeLl with a golden collar bearing 
colossal silhouettes of House-Flies ; and this characteristic must 
from infancy onwards repeatedly have drawn the attention of 
everyone to the Common Fly. It is therefore not a little curious 
that, in the British Islands at any rate, very few people are 
capable of recognising a House-li'ly infn,llibly at sight. The failnrc 
to do so, however, is doubtless due to the fact that, in Europe, 
several species of flies , in addition to the true House-Fly, to 
which tbey pl'esent a general and in some cases a fairly close 
superficial resemblance, are of common occurrence in houses, 
and are in consequence frequently mistaken for the subject of 
this pamphlet. 

Before proceeding to gi\-e such orief clescrip tiom; of the House­
Fly :tud SOlll O oJ the other species referred to as, wi th tbe accolll ­
panying illustrations, it is hoped will sen-e . La l:elUOye miscoll­
ceptions and LteilitlLte illentitication, it may he ll,.;eful to cl evate a 

". In the Central Hallu[ tue British Muselllll (N"tllml liistol'Y) there a re 
exhibited enlarged model,; (28 times natural size) of the House-Fly, and of its 
eggs, maggot or larva , and pupa (puparinlll) or chrysalis, as well as specimens 
of the actnal insect and of ce rtain other tli es often founel in houses in the 
British I sles , and liable to be mistaken for it; the foregoing are accomp'LD icd 
by representations of a port ion of one of the Honse-Fly's breeding-places and 
of the manner in which the insect pollutes human food. 
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paragraph to a summary of present kno,dedge of the occurrence 
of the House-Fly beyond the limits of the British Islands. 

Distribution 
of the 
House-Fly. 

Jhl'f rL clomrs{im is founcl throughout Europe and 
the J',leditelTanean Sub-Region, w bile eastwards its 
range extends across N odbem Asil1 l1nu reaches 
Japan. In theEtbiopiauRegion,besides occurring 

all over Africa, from Khartoum to Cape TO\\'l1 and from Monroyia 
to IvIombasa, the House-fly is also a pest in the outlying islands, 
such as Madagascar, IvIauritius, the Seychelles and Sokotra. In 
the Oriental Region , ) 1 11::<('([ ,'omest iea. is found in Northern India anll 
elsewhere, as far east as Celebes; in India itself, howe\'er, \\'bere 
it is said not to occur in the south, altbough it is certainly found in 
Ceylon , it appears to be largely replaced by tbe closely allied and 
equally objectionable !l1usClt Ildlldll, Patton and Cragg (Fabr. '1) , 
which has precisely similar breeding habits, and is especially fond 
of ovipositing in night soiL As regards the Australiau Region the 
House-Fly is prohably universally uistributecl , for the British 
Museum (NatlU'lll History) possesses specimens from " number 
of localities in the Northern Territories of Australia, North and 
South Queensland and Victoria, as also in New Zealand, while 
other examples from the Solomon, Samoa and Sandwich Islands 
indicate the occurrence of the species throughout Polynesia. 
Finally, as regards the Amel'ica,n Continent, specimens in the 
N ationa,l Collection show that the House-Ely is found at least 
from Nova Scotia, to the Argentine, as well as in the West Indies, 
and there can be little doubt that it occurs in all centres of 
popUlation south of the Arct.ic Circle. 

While the House-Fly's close associa,tion witL lwd dependence 
upon man, a,11(1 the strong :1ttraction exerted upon it by human 
habitations and human food , h:lYe n:1turally tendetl to (;tcilitl,te 
its carriage about the world in ships aLld t,rains, and to extend 
its distributiou, there would seeUl to be some reasou for regartling 
the insect as a native of the ,,-armer parts of the earth, aml as an 
immigrant into temperate regions. ' Such, at any rate, is apparently 
the conclusion logically to be drawn from the comparative lateness 
of the season at which House-l!' lies usually become abundant in 
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the "British I slands (see p. 31), where it would appear that only a 
small number of individuals succeed ill surviving tbe winter, in 
whatever stage that sen,son may ultimately prove to be passed. 

Distinctive Characters 
of the House-Fly, 
and of certain other 
Flies Frequently 
Mistaken for It. 

Tile House-F ly (]ligs. 1 aml 11), "l\bich 
is normally about It qurtrter of an inch in 
length, tbough undersized iuc1ividuals 
are hequently met witil, is mouse-grey 
in colour, "ith the thor<1x (micldle part 

of the body) marked n,bove "l\ith foul' nano\\' hlack stripes, and 
the siues of the abdomen (hinder part of tbe body) more 01' 
less buff in the male, and frequently in the female also. Iu tbe 
male House-Fly tbe space between the eyes , as seen from above, 
vari es [rom het\\'ecn one-fourth and onc-fifth (in Briti 'h specimens) 
to [tbout one-thirteenth ( in certain specimens found in w<"\,l'mer 
latitudes) of the total width o( the head; but ill the female the 
corresponding space is broader, and occupies nearly one-third of the 
diameter of the bettd. As sho"l\n in Figs. 1 and 11, the black stripe 
occupying the centre of the space between the eyes in tbe fem:.tle is 
relatively broad, and is septtmtec1 from t ile eye on ea,ch side by a 
much narrower interval. The proboscis, or t ube through which t he 
insect sucks up its food, ends in a pail' of fleshy lobes, and \\-hen 
not in use is folded aw:.ty into a cavity on the under side of the 
heau, so th[tt it is invisiblc from above. Lastly, it may be noted 
that one of the long veins 01' supporting rod:; (tho so-oalleel /0111'11, 
longitudinal vein) in each \\'ing is, neal' the tip of the wing, 
:.tbrnptly elbowed in sucb a ,my that the end of this vein almost 
meets tbat of the yein in fron t of it ( SC(' Figs.). 

As already stated, in the British Islands, iLDl1 Eul'Opc genemlJ y, 
especially in country clistricts, in n,ddition to the subject of this 
booklet, Hies oC certain otll ol' species more or less resemblillg it 
in geneml appcantuce often occm ill tho living-rooms of hO LL ses, 
and some of them aro in c0 11s01111ence frequontly mistaken fol' the 
true J£1I8((/ do IJI.e:;!iC(/. Tbe principal flies ill qnestion, not [til of 
whicb possess English names, are the Lesser House-Fly (}t'anlliu 

c{tJ!icuZ(I I' is, L ., F ig. 2); Musca (/ut ll/ll'lwlis , De G. (:Fig. 3-fonnel'ly 
called J[usC(t COt' /Jill{( , Fabr.); tbe Stable-]!-'Iy (Stomo,l'!Js calcitrall s , 
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L., Fig. 4) ; J!lIscinrt sl((b/ll(tn .~, }-'In.; the Cluster-Fly (l'ol/eillit n 

F., Fig. 5); * Lill/noph urt/ /Iltmilis, Ztt. ; and ('ItlOJ"lIjJis((t not(l/rt, 

It will be seen , on referring to Pigs. 1 and 2, that the Le: 
House-F ly (E'{f,JllZ ia c(I)/ iC/lll(rt~~, L ., F ig. 2), the preliminary sta 
of which are passed in decaying organic mn.tter, as compared \I 

the true House-Fly, is a smaller t and lOore slenderly built ins( 
with a si lvery-white face in the male sex, and "'ithout a C( 
spicuously elbollwl vein near the tip of each wing. In the restinl 
posture the wings are carried like those of the House-Fly, althougt 
they are not quite w wide apart at the tips. Making its appearancE 
(in the British Islands) earlier in the year than J[usca dlimBstiC(t­

)ften so early as March- the Lesser House-Fly may not infrequently 
;till be seen in living-rooms so late as November, when, with the 
lxception of an occasiona l isolated straggler, the true House-F ly 
Las Usually disappeared. E veryone must frequently have noticed 

group of flies Circling in the centre of a room, playing a sort 
f aerial kiss-in-the-ring beneath the electrolier or gas-pendant; 

1e mem bers of such groups are seldom if ever true House-Flies, 
It wJlenever examined have proved to be specimens of Fanlt£{(. 
1/ icul(tr is . 

.i.JIusm avtllmnah, (Fig. 3), which breeds in cattle droppings 
!1ttered in the fields, though agreeing approximately with t he 
)use-Fly in length, is a, bulkier, mare compactly built- and 

The BlOW-Ply or Bluebottle (CaUipllO/'{t cr!J1lirocaphlll(l , ) lg.) is not 
:cd to here, since it is 'luite ditTcrent fro lll t be HOll e-Fly in 'tppcarancc 
ize, aud itti gelloml cbaracteristi c:; arc familiar to c\.c ryon o. 
Spocimell s of };'ull llia ('(tniclIlllris, ilnd othcr "Ill" ll lIi c:; occa:;iolJally m et 
ill hOll"eS, are of tell supposed by t hosc who 'W( ' lloL olltOllJologiRts Lo be 
19" H ou:;c-.Fl ics. It lila,_\" thcrefore ue worth wb ile to repeat tbat, as 
~'I uelltly I'ee ll s tated herore, F-{UIlSL'-Fli,'s , like otl'cr ill sects in tbe same 
du 1101 yrO/(J . UrOlVth , aftor the illsect le,w es t he egg, is con filled to the 
or maggot-s tage, ilnd tbe ] [01l5e-1;'1y, on passillg frOIJl tlte cLu'Y'alis_ 

,0 that of tu e adul t, emerges frol)) its pupa-ease fully grown. Whell 
're small Hies resembling HOllsc-Flies arc seeu in houses, they arc 
lo ung" House-P lies in the sense tl]at they will in time grow bigger, 
ler belong to a distinct and smaller species , or are undersized House­
lieh will 1]8\·8r become any largcr, their dim inut ive dimensions being 
unfaYo urable conditious (generally insufficiency of food or [00 grea t 
of the food-material) during t he maggot-stage. 

~ --_ ------ - - -
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thickset insect, and, although like the House-Fly itself subject to 
great individual variation in size, is often decidedly larger. In 
the male the upper surface of the abdomen has a black base, 
from which there is a backward prolongation in the sbape of a 
longitudinal, median stripe, both base and stripe being sbarply 
defined, and presenting a well marked contrast to the cinnamoH­
buff of the remaining ground-colour; in the female the upper 
surface of both thorax and abdomen is grey, with darker markings. 
In the case of both sexes, however, the surest criteria for dis­
tinguishing )JrusC((. ({utwltludis from JlJ. dome.,/ic{(. are those pre­
sented by the upper surface of the head. Whereas in the male 
of JfusCl{. autlllllll({lis the eyes are so close together as to be almost 
or actually in contact at one spot, in the male House-Fly the 
space between the eyes is always much broader, and, as already 
indicated, may be nearly eqmtl to one-fourth of tbe total width of 
the head. As regards the opposite sex, in the female of JlusC!/ 
(/.utu1Ilnalis the black longitudinal area (frontal stripe) in the 
centre of the space between the eyes is approximately equal in 
width to the grey border on each side, separating it from the 
corresponding eye. In the female House-Fly, however, thu 
frontal stripe is much broader, and its width greatly exceeds that 
of the border, yellowish-golden in front and below, blackish above, 
on each siele of it. Tile resting position of tbe wings in 11fusc{/ 

(t'ltflllllnalis is the same as in _II. liolllestim. In the autumn, in 
country districts in the British Islands, -,rusen II lit IlIJ1nalis frequ'ently 
enters houses ltml public huildings, sometimes in large llumbers, 
and subse(lUently llibernates in attics, roof-lofts, towers, ill the 
folas of clutains in disused rOOlllS, :tllll ill similar retreats. 

The St:tble-Fly (.'1101//(1 ,1'.'18 wir'itm'lls, L., Ji1jg. -!) deposits its 
eggs in fermenting vegetable matter, such :tS cut grass, as ltlso ill 
stable lllallme COllttLinillg much straw. This insect is a blood­
sucking fly, llOt infrequently responsible [01' ca,using tt cai:lual 
observer to think thll.t he has been bitten by a House-Fly, althougll 
the proboscis of the latter is merely a(laptccl for !:lllcking, and is 
quite incapable or piercing the human skin. While or the same 
length as the House-Fly, the Stable-Fly is of a somewhat broader 
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and more thickset shape, and may readily be distinguished 
1lIt

l

sC(t dl)lIlestica by the cbaracter of its shining black prob 

which is slender, rigid and non-retractile, and, instead of b 
folded away out of sight beneath the head Wllen not in actio 
flla'((!!,; visibll', projecting like nn awl horizontally in front of 

head. In colour the Stable-Fly is darki.'ll grey, and its abdon 
Iyhicb has no buff-coloured patches 00 tbe sides, is spotted \I 

lark brown; the fourth longitudinal vein in tbe wing of this 
,ltllough somewhat bent up at the end, is not sharply elbowed 

1 the House-Fly, and consequently its termination is distinc 
3p

a
rated from that of the preceding vein. When at rest, t 

t.able-Fly agrees \\'itb the House-Fly as regards the position 
Ie \\'ings, but characteristically sits with its head a,od the fro 
Irt of its body somewhat mOl'e raised. 

Jfu8cin{(. st(11Jltl{tn.~ , a j-Jy which breeds in decaying organ 

ttter and excrement of various kinds, and sometimes hibernatE 
houses or outbuildings, is, as a rule, of larger dimensions tha 

V of the insects already mentioned, and its length often COn 

3rably exceeds a quarter of an inch, The general colora.tiol 
the body is dark grey, and the abdomen is without dennit( 
ts, The extreme tip of tho middle part of the body and a 

tion of each leg are more or Jess distinctly tinged with 
lamon colom'; the proboscis, when not in nse, is invisible 
1 above; and io the \ril1g the end of the fourth longitudinal 

is not elbo\\'ed, iLnd converges but slightly towards that of 
,'ein before it. In the resting position the wings are carried 
those of Jftlscl(. dOltll'slim. 

'he Cluster-Hly ( 1'(111"11/11 mi1is, Fab!'" Big. u) limy be dis­
ishec1, not only from tlie House-Fly hut al 'o from all the 

fli es enul1lel'ft tec1 nbol'e, by tIl e fact that tlie wings wben 
.J nse, instead of di\'el'gillg at Lhe tips, are closed Olle O\'el: 
,ther like Lhe blades of a pn,ir of sciSsors (.~/'I' Fig. u). 
Jring normnlly about one-third of an inch in leugth, although 

embl)' smaller specimens arc frequeutly seen, the Cluster_ 
as a rule, n much Ittrger insect than the House-Fly, bulkier 

lore heavily built, and C()l'l'"~~~ ,,,J:,_ , 
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impulsive in its movem ents . The upper surfflce of the dark 
greyisb-oliye middle region of the body (thorax) is clothed with 
a thick coat of fine, silky, recumbent, yellowish or golden-yellow 
hftir, easily visible to the ni1keLl eye, and , thougll readily rubbed 

Fm. 5. 

'T'nE CLu s'l' lm -FI .Y (female), s ix times t h e natluaj s i%e. 
TIH' iat ter ilHlkMell hy 11](' (IU tl illP il]'[l \\' ill g: h€' i (.1W. 

off, still recognisflble with the aiel of ft lens even in a much 
tlamagec1 specimen. The iron-grey upper surface of the posterior 
division of the body (abdomen) is mottled wit h shim merill g 
metallic patches of lighter grey. In 1908 Dr. D. I\eilin, working 
in Paris, made tho extraordinary discovery tbat the maggot of 
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the Cluster-Fly is an internal parasite of a small eartl 
(AllolobopllOrrt chlorol/fa, Sav.), which, like the fly itself, is I 
ingly common and widely distributed in Europe, North Ai 
and elsewhere. 

Th e popular name of the insect figmed on the previous 
due to the habit of this fly of clustering together, sometimes 
large num bel'S like a swarm of bees, " 'hen hibernating in 
or other builclings .. :~ A favourite retreat of the Cluster-Fly 
pnrpose of hibernation is the interior of the sash-frames anI 
pockets of windo,,'s of the older type, usually in roOIllS 
southern aspect, and either uuoccupied or only in inten 
use; on ,,,arm, sunny days, during winter, or when fires 
lighted, the flies frequently emerge from their biding-places n 

appear on the ''''indow panes ill sluggish swarms.t Other sp 
often chosen as winter quarters are beneath loose wall-paper 
walls, behind shutters, in the chimneys and ventilators of disLU 
rooms, beneath thatch, nnd under the slates or tiles of the 1'0 

in the latter case generally in close proximity to a cbimney sta 
in use. It may be added that the Cluster· Fly's habit of hibernati 
inside dwelling-places, though of common occurrence in c:ounl 
districts, both in Europe Itnd North America, has not he 
observed in large cities such as London and Paris, even thou 
tbe fly may be found breeding there in suitable localities. 

Limnophorrt hwni/is, Ztt., hitherto more usually, though wron@ 
referred to as LimIlOl!/tortt se,J/Plltnotala, Ztt., is a small dark gr 
or brownish-grey fly, about 4 mm . in length, with more or IE 
distiuct olive-brown blotcbes on the upper surface of the ahdolllE 
Tbe pattern of the wing-veins resembles that seen in the ca 

- - ~-------

• In England it frequently happens that swarms of Cluster.Flies, SOlI 

mes accompanied by large numbers of Musca autu1Itnaiis (see p. 11), take 
,eir abode for the winter in the roofs of churches " on days on which t 
tter are warmed during winter and spring, the llies cause great annoyau 

issuing from their retreats and falling to the tloor in a semi.comato 
dition. 

t Although ill no way prejudicial to health, these swarms are often 
rce of 1I1l1l0ya1lcc; they are best got rid of bv the aid of a domp_~t.i" ". ~"" 
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of the Lesser House-Fly. In various parts of England, this 
species, which on one occasion was bred from stable manure, 
although its life-history is not yet definitely known, sometimes 
occurs in very large numbers, year aftel' year from October to 
.T anuary, in particular rooms of certain houses in the country. 
The swarms, which are composed almost entirely if not exclu­
sivelyof females, are often so numerous as to render the affected 
rooms well nigh uninhabitable. 

In a similar illiLnner, from September to MiL}', the tiny yellow 
aml black fly known as C!hlol'ojJisc(t no/rlll', Mg., which breeds in 
the stems of Lnliwn permne, L., and other wild grasses, frequently 
causes annoyance by appearing in thousands on window panes 
and ceilings. 

Sucb are the more conspicllous tli es often found in bouses in 
addition to the true House-Fly; the list, wbich is by no means 
complete, might be extended by the inclusion of several species, 
none of which boasts a popular name. Those that hibernate in 
houses, especially the Cluster-Fly, ][IlSC{1 (wtumnillio, and Limno-

7Jho)'{t hwnitis , besides being responsible in the British Islands for 
much popular misconception on the subject of the fate of the 
House- Fly in winter, often cause iLl1noy:wce by their presence 
and numbers. Yet none of these flies are of any importance 
from a health point of view, since, unlike the House-Fly, they 
are not attracted by, and consequently do not contaminate, 
human [ood. Considerfttions of space render it impossible to 
deal fllrther with this section of our subject, but it is hoped 
that enough has been said to . enable the more common species 
to be di ffel'entiated, and to show that the OCCU1'1'ence. (!f' (~ fly 
in8idl' (I. h01l8e dllP-s /lot neress({riiy prol'o it to liP, a " House-Fly." 

Life-History 
of the 
House-Fly. 

j}i'eedin_q-P/a('ps.-The nature of a House-Fly 
breeding-place depends upon the needs of the 
insect in the larval 01' maggot stage, for the female 
fly deposits her eggs only in material that will 

provide food as well as a home for the future maggots. To 
satisfy tile l'eqllirements of the latter, n, food-material must be 

capable of being rep .. clily swallolV~d and digested, and must 
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also be moist; * it is likewise generally though not im'al'iably 
1('(((i)/ • 

Although III temperate climates, as a general rule and under 
normal conditions, llccumulations of('e"III~/lliil.'1 horse-manure form 
the chief breeding-places of the Honse-Fly, the insect frequently 
breeds freely in exposed human faeces , and in decaying 1tncl 
fermenting organic matter of "Various kinds,i' such as is often 
present in asbpits and. larger deposits of house-refuse. It is 
stated that in Denmark l}i!Jsties are the favourite breeding-places, 
oviposition taking place on the fresh excreta. :Much House-Fly 
breeding in pigsties W ,1S also observod in Northern Frn,nce, on 
80veml occasions in un;); in these cases, tho tcmperature of tho 

mixture of litter and wet pig·droppings, in whicb fiy -breeding 
\ras proceoding, was apparently 10\\,. 

Although the IIouse-lCly docs not breed in cow-Jroppings 
scattered in Jields, cow-dung mixed with straw may form a 
breed ing -ma terial. 

.. The House-Fly eaunot breed in lJel/cclly dry material; should the food­
~ubstance dry up when the maggot" have attained their final stage but not 
their {ull dimensions, the resultant flies will be undersized (s ec Note t on 
p. 10). The ueed of Honse-Fly larvae for JUoistul'C is well illust rated by a 
discovery made in 1916 in Cairo, during the hot weather (June to August ). 
At this season, when the heat causes House-Flies iu Egypt to disappefLl', and 
fly.breeding in the municipal refuse.dumps of Cairo is for the most part 
impossible owing to the snrface of the hcaps beiug dried up by the sun, 
the persistence of the insect is securell in con seq lIeuee of the fondness of the 
inhabitants for water-melons. Owing to the enormous consumption of the 
fruit in question, the refuse-h eaps of tit city becorne li ttered with pieces of 
melon r ind , each usnally lying with the iuncr side downwards, and producing 
a m oist patch which is effectnally shielded from the sun. These moist and 
protected spots generally swarm with House.Fly ])]'tggots , although it often 
happens that none are to be found elsewhere. 

t Certain substances uot naturall y suitable for Honse-Fly breeding IDay 
become so under special conditious. For example, althongh House.Flies 
cannot breed in camel.droppings scattered naturally, they will readi ly do so, 
cven under the sun of Northern Sinai, in camel-dung piled into a heap, and 
in consequence permanen tl y moist beneath the surface. As an instance of 
a som ewhat unusual breeding·material, may be m entioned decaying lime-peel 
refuse (in British Guiani1.- G. E. Bodkin). In Sou them Italy during the 
Great \Var, Housc-Flies were found to broed in enormous uumbers in thc 
crust of Reptie tanks (K Hargl'eayes) . 
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In the case of horse-manure, the material JS lLttractive to 
egg-laying House-Flies only so long as it is perfectly frl?sh, i.e. 
usually at most during the first twenty-four bours. As a rule, 
however, eggs are laid in u, manure heap within the first eight 
hours, since, with the drying of the surface and the onset of 
fermentation , even fresh manure soon ceases to attract House­
Flies. It follows that a mlu1urc-heap to 1I;1tirh no ji'es/~ rtdtli/iOi/S 
are lIl/uln, but which consists of manure deposited all at the same 
time, can only produce a single crop of House-Flies, and that, 
once the flies resulting from eggs laid within i), few hours of the 
dump being nmde have hatched out, no further House-Plies can 
be bred from it. The apprehensions of those incl ined to regard 
old, lLnd even grass-g rown ma,llure-heaps as potential House-Ply 
breeding-places are therefore 'devoid of foundation. * 

After what has been mentioned as regards t Ile nature or 
House-Fly breeding-places, the appeamnce of House-Flies in 
tLbnoJ:tl1al numbers among troops engaged in tLctive operations 
in the field will readily be understood. The prevention of House­
]'ly breeding by means of the special treatment or abolition of 
breeding-placee-by no means always a simple matter even among 
civilised cOU1lDunitiel; in times of peace- becomes infinitely more 
ditlicult i ll war, wben, as the result of the crowding together of 
vast numhen; of men and anirmtl::; under conditions not altogether 
unlike those of primitive man, excreta and Wttste organic mlttter 
o( all kinds tLre produced ill such quantities as to make thei r 

.• It is wortl! l~otill g that, as was lirst shown by J. Hobcrtson iu H1l7, 
Housc-Flies will not brcod in horse-manme when peat is used as littor ill 
placc of straw; and that apparently sawdust anll shaYillgs, omployed as litte r, 
aro partially c IIcct i\·o in pro\·ollLillg Ily-breeding. Hobortson exporimented 
with frosh stmw, fresh .sawdust amI sbavings, t~nd fresh peat lit te r, in order 
Lo aseortain which of t bo thrco, wben m etl as s table li t ter , is least at tractive 
to flies ttDd least facilitates their bl'cc~ing , No fli es bred out of the peaL­
manure ; 18 emerged from the SMvtlust and sha vil1g~, and 244 from the 
straw-mamll·C. Tho appttron t tota l a bscnce of House -Fly ureeding, in stables 
in which poat moss was used as litLer, \Yas obsRl'vcd by L t .-Col. G. E. P. 
Stammers, O.B.E., and the writer, in J.';:ent , in July, 1\)21. To what such 
absence of breeding is to be asoribed is uncertain, since it has been found by 
experiment that an extract of peat moss is not repellcnt to House-Flics. 

B 
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prompt uestruction sometimes well-nigh impossible. For this 
reason armies in tbe field have in the past only too often been 
visited with a plague of House-Flies , such as that wi th which 
our troops in Gallipoli were afHictecl in 1915. 

E'r;[ti ((tid ];y!/-Lrf.!Jil1!/ .- Tbe glistening white eggs of the 
House-Fly, which, if examined under ,t fttidy strong hand-lens, 
in shape and general appeam.nce look very much like tiny grains 
of polished rice, ,tre about :hth to .~li)t h of ,tn inch in length, and 

FJG . G. 

B Nl'CHES op HoesE-Fr. , EGGS IN S'l 'ABU; lIIAl\UR IC (natural s i llc ). 

T' ltal number of e~gs abo\1t ] ,500 . 

From (tlJh(l[f'lf)1'(lph (']/ P7"oj eM5Q )' Robert S ."wstewl, P./L", . kil)ffly lent II!) llt ~ 
Ilealth Committee oj the (' i ty (J/ L i L'fT)Joo I . 

are usually laid by the insect one on the top of the other, so as to 
form smttllmasses (spe Fig. 6). The latter are generally concealed 
in crevices in the material that is to suppl.y the maggots (or larvae) 
with food, in such a way that tbe eggs are protected from the 
dircct laYs of the sun, which, if at all powerful , are rapidly fatl.l 
to them. Apparently female House-Flies prefer to deposit their 
eggs in company, and, under suitable conditions, twenty to fifty 
females may be seen clusterell together in a compact group in a 
hollow ou tbe sUJ'f,tce of a fresh m:wUl'e !tea,p, all busily OYi-
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19. l'rovided that such a collection of theti has been u,t work 
;ufticient time, investigations on the spot with the blade of 
le, or other siLl]ilar excavu,ting instrument, will sometimes 
tie a masS of eggs nearly htrge enough to fill a small tea· cup. 
gle female House-Fly lays from about 120 or fewer, to about 
,ggs at one time, and, according to the locality and climatic 
::>ther conditions, may deposit froID five or six to over twenty 

batches during its life, at intenals varying from about 
lty-four hours to three or fo ur days. Thus each female may 
uce from 600 01: 900, to between 2,000 and 3,000 eggs." 
ler experimental conditions in Paris, using a la1:ge cage, it 
found by Roubaud (1922) that an individual House-Fly may 

binue to deposit batches of eggs [or t\\'o and a half months, 
lough in nature reproduction evidently continues for a longer 
iod . From the laying oC the egg, the rate of subsequent 

'elopment varies greatly, depending upon seyeral factors snch 
the temperfLture of the food-mftterial and of the air, and thE 

Lracter of the food. Provided that heat he not great eno
n

g
1 

dry up tbe rood-material , development, which is much pro 

,ctm1 should the weather aCter the eggs are laid hecolll' 
rsistently cold and wet, is a,ccelerated when temperatures ar 
gh. In the British I slands it has been found that in ·ver 
)t weather tbe progeny of a House-Fly may be laying eg€ 
lout three \yeeks after the eggs from \\,bicb they themselvE 

B\'eloped were deposited. 
'L'ltt, JIrl!J!lot , O( L(tn·lt.-In [rom eight to twenty· four hou 

[tel' deposition (wben the weather il,nd food.material are wan 
bough a longer period, up to three days, may elapse if t 
empemture be lower), the eggs hatch into tiny, white, footh 
mtgg

otti
. These burroW into anc1 feed yigorously upon th 

lood.material, grow rapidly, ,tnd in very hot weather n.ttain til 

• The largest utmtber of eggs recorded as having been deposited 1: 
single female H onse.Fly, in forty·two experiments n,t T'aun,ma, is 2 
(twenty.one batchcs).·-Cf. L. E, DUlin, "Ohser\"atiou~ on the ()\"iposi 
of the Honse.Fly, J/lIsc(t dVlll csf.ica, IJ., iu P[1,nn,mn, " : Iilllll'lin 0/ ]-:,,(, 
__ ._, u •• ., ... rl, \~o l. xii i, Part 3, pp. ~Ol-!'l05, and t:J.ble (January, 192~) . 
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full development and size, or a length slightly under half an 
inch (see Figs. 7, 8 and 9), in from about forty-t"'·o hours to 
four or five days. At lower temperatures the maggots require a 
much longer time, even as much as six to eight weeks, to reach 
maturity. It is worth noting that in an infested manure heap 
House-Fly maggots are not to be found all through the mass, but , 
are confined to a superficial layer usually at most from four to 
five inches in depth, since, owing to the great heat produced by 
fermentation (see p. 41), it is impossible for them to exist at a 

a 

FIG. 7. 

FULL -GlIOWN HOUSJ, -FL Y MaGGOT , OU LUtVA (about eight and ,t half 
timos natural sIzo). 

0 . the t \\-U plate:i on t.1l ... Jtinlie r e xtre mity of the Ulaggot, l:ihQ\\-ill g the deepl y [uIded air­
clefts through which the c.:reat.ur(' bre,ltbes (greatly enlarged) . 

The anterior extremitr of the maggot is to UIC left, Ibe broader end lJeiug the posteri(IT 
01ltJ'. The. mB~got CNW[S. with it::. Harrower t lld in front, hy the aid of 8. hook ( 811oWIl in the 
fi g ure), wb k h ~ s protruded from the mouth, and a 8-cr ies of spiny pads all the under ti urface 
of the body. 'J'h€ mouth i~ s ituated on the under s ide, ju~t behind tbe narrow end, and tho 
mag llot, like th ~ parE'nt fiy, feell ~ npoll lll [\tteT iu a fluid l'OlHlition. 

TIle larvae or Jl1a~gots uf a. "ery large number f· f other flies are s imilar in appellraore to 
tho::3e of the Hnuse· Fl y! wbkll , buwcvcr. ('all be distill~ui~b(!d from most other larvl\(! by the 
deeply rolded sbape or tbe nlfcc air clells ill tbe I'o,teriur breatbiDg·jJlales C"). 

deeper level. Even in the superficia.l layer they do not occur 
continuously, hut are collected together, often in very large 
numbers, at certain spots; apparently larvae hatched from the 
same collection of eggs, whether the progeny of a single female 
or not, remain together so long as they continue to feed. 
Although at night the maggots appear on the surface and move 
about, they shun daylight, and under ordinary conditions remain 





FI G. S. 

FIG. D. 

F IG. 8. _\ 'U.>.S5 OF Hot:,E-FLY ;_IAGGOTS 1N S"]"-'.I3]'"£ ~lA"Dm (nRtuHtl size) . 
F I G . D. T Hl" SANE ;_IAGGOTS SE.PARAl'ED FHO)! THE )gN o RE. 

Prvm photographs by P1'oJessoJ' Bubai J.VeH'steCltl, F.R ,S., ki1!dly lent Ly the lfw ltlt C0Il1'lIIiUf8 
~f the City oj Liverp'ol . 
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invisible ; if exposed, owing to disturbance of the food'material, 
they rapidly burrow out of sight. 

An infallible indication of the presence, actual or previous, of 
mature House-Fly maggots in large numbers in a manure heap 
is a characteristic triluraled or comminuted appearance at certain 
spots, where, owing to the activities of the larvae, the surhce has 
been reduced to the condition of finely chopped straw.* The 
fully-fed maggot, which is about to pass into the next (pupal or 
chrysalis) stage of development, is always recognisable owing to 
its ivory yellow, waxy appearance. Before assuming the pupal 
condition the maggot, which by this time has ceased to feed, 
le>wes the spot at which it has hitherto existed, and, if in a 
manure heap, usually makes its way to the outside of the base of 
the heap, where conditions are drier and the heat due to fermenta­
tion is less. Here the maggot may remain under cover of the 
dry, overhanging straw and, sometimes after an interval of three 
or four days, undergo the change to the pupa; in other cases 
the maggot may crawl away from the heap to a distance varying 
from an inch or two to as much as one hundred and fifty feet, and 
subsequently burrow into the soil to various depths, not exceeding 
a couple of feet, before pupating. It occasionally happens that a 
certain number of the maggots actually burrow into the ground 
beneath the heap; in these cases the larvae in all probability make 
their way inwards from the outside of the base of the heap, since, 
even though the heat of fermentation may have diminished, it is 

unlikely that they pass downwards through the manure from above. 
As already explained, in a manure dump infested with House· Fly 
maggots, the majority of the latter occur in "nests" at certain 

.. Equally characteris tic is the fiattenina of tlte sUiface a t these spots, 
which has been well described by Patton (Indian Jo"lt1'nal of Medical lte­
seanh, Vol. 7, No.4, p. 755. 1920). Writing of House-Fly breeding in horse­
dung in lIIesopotamia, this author says that, when the maggots" have eaten 
through a mass of horse-dung, it presents a characte ristic appearance. The 
heap, which was probably irregular at the surface, is now flattened out and 
presents a worm-eaten appearance, due to the larvae having passed through !t 
over and over again. This is a point of practical importance, for it enables the 
observer to detect a breeding ground with certainty, and when once noted it 
can be readily recognised again." 
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spots; similarly in most cases the majority of the subsequent 
pupae will he .colmd scattered in little heaps under the straw 
round the outsi.de of the base of the pile. 

In cases wbere 1 fouse-Fly breeding OCCUl"!; in tN'lld/. /ii/rilil's, 

:;uch as in thc pa:;t ba\'e of ton heeu llsed by troops in tbe tield, 
the maggots \\'hen full grOIl'n, whether the latrine bas previously 
been filled in or not, leave the moist faecal layer in which they 
have been feeding, ancl, passing into the surrounding or super­
incumbent soil or sand, make their way upwards, Although tbe 
depth of sand or lon.m through which House-Fly maggots are 
capable of ascending in tbis way has not been finally determined, 
it is certainly considerable and is known to amount to several 
feet-in the case of sanc1 to as much as six feet. Eventually, at 
depths helow the surface of tbe ground yarying from a foot to 

FIG. 10. 

HOL'SE-Fl~Y PCPARIDr o n CrmYs .... LIs-CASE (about sm-en aud a half 
times natural size) . 

. \ 5 in aJl :;pet'jes of fli es be-Iollging to tlJe S;1Jne U:1t1\raJ group 3S tue Il ou :-;e-J' Jy. the 
pupariuUi is tOl'lIlcd froru the comra c: lell and bardened ski u of tbp j"ull- g- rowD larva, 
wbi t.: h sen -eS as a c:a.l:e to ('ontain the pupa. or ('hl',\'salie;, TIle fly wllt'll fe,tel,\' to emerge 
lllakl'S its escape b,Y forcing oW tbe upper I1nd lO\\f'f surface'S rOlmi[l~ th e auti'rior end 
Lto t,bp left ill tbe figur e) ol'th e puparinm, 

little more than an inch, tbe maggots come to rest n.nc1 the change 
to the pupal condition takes place, 

Tir e jJ Upll , or L'hr!lsa/is.-This stage, wbich succeeds tba.t of 
the full-grown maggot, is motionless, and lasts according to the 
temperature for from three to four days to two to four weeks or 
more, is passed within a. barrel-shapec1 puparium or shell (Fig. 10), 
normally about a quarter of an inch in length, which is at first 
yellow, and becomes successively red, brown, and finally, !;hol'tly 
before the fly is hatched, black. 

Tli e Adlill /?ty. - The newly-hatched House-Fly presents little 
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resemblance to the familiar insect known to everyone, since it is 
lacking in colonr aOll has a wi;"ened anJ shell n ken appearance; 
while, ,dthough it is able to rUIl \yitll speeu, its lloteheu , lwd 

shrivelleJ wings are (iLlito illc:t p,thlc ot Llight. Ou tile front of its 
head the insect is pro\'idell lI'itb a temporary JiJatahle sac or 
bladtler (pti [illUIU), by means of. the l\,ltematc cxpam;ion and 
contraction of which * the fly not only effects its escape frolll the 
pupariurn, but, in the cn,se of bLll'ied pupae, forces its way to the 
surface of the soil; flies emcrging from pupn,e buried in sand have 
been proved to he capable of ascending in this manner froUl a 
depth of at le,tst two feet . HaNing served its purpose, the frontnl 
fla,c is withdl'awn into the interior of the hen,d aml is seen no 
more ; soon ltfterwards, that is within about an hour aHer the 
emergence of the insect, the wings spread out and become capable 
of flight, the outer covering of the body and legs hardens, and the 
insect assumes its normal n,spect. 

It will have been seen, from wbat has been stated in the fore­
going pages tha,t, uncler very favourable circumstances, a batch of 
eggs l"LliLy de\'elop into House-Flies ill about a, week; t a further period 
of (ill Westel'll Burope) from six to eighteen days must, however, 
elapse hefore these flies are th emselves capable of laying eggs. ~: 

• The exp,m~iou of the ptiliuum is Cl\used h)- fillicl being driven into it. 
Cj. C. \Y. :\[a11.", "Note on tb e Eversion of the Ptil inuffi during the Emergen ce 
of the House-Fly, .lIusca dumest-ic({., L.": SOlltil _VriC'tll Journal 0/ Science, 
Vol. 13, p. 599 (1917) . 

t Ou ono occasiou, at Houen, ill June, 1915, during vcry hot weather , 
House-Flies bred out in little marc than six days from eggs h\ id in horse­
manure, bllt it is probable t hat so sho rt a period is highly el<cept ional. 
In au experimen t [bt Krmt[bra , on t he S uez Canal, in ,by, 1\)16, the weathe r 
tlnring the greate r petrt of the t ime being excessively ho t , the e[bl'liest House­
Flies fr om a Latch of eggs iu fn'sh llOrse-d ung made their appcamncc in about 
soven and ,t ha lf days. 

t In hot cl imates, s uch as that of Paullllia (L. H . DllUll, 1923), the prc· 
oviposition period is of ton , er)- lUuch tillOrter, and may be as brief as tIVO and 
a quarter days . . 

Bxperiments c'1 lTied out by Hutcbison fLt Arlington, Va., and New 
01'1 eans , during 1913 and 1914, lls ing laboratory.bred fli es or iginating from 
larvae or pUpl\e fOll Ud ill manure heaps, showed t hat in the Unitecl S ta tes the 
pre-oviposition period var ies between twe and a half a nd twenty-three days . 
The s hortest records occ urred in midsummer, and th e longer ones during 
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Owing to the fecundity of the House-Fly ftnc1 the rap idi ty of 
its deyelopment, iTuly colossal figures may ' he obtrl.ine<1 by 
calcuhting the c1escen<1anL,; of a pa.ir o( H ouse-Flies dUl'ing ~\, 

si ngle sea"OIl. Some ide" of Lhese figures may he gfl.ined hy 
e;;tilD<\'ting only a 8IJ1{1 /1/rndio/1 of tbe possible progeny of a single 
female egg-laying J[I/sm t11)}J}(!8til'(t in t he short period of seven 
weeks, i.p. th ree generat ions, taking t il e time of development from 
egg to tly as seven days , ftssuming that in eacb generation a 
fortnight elapses between the hatching of t he fiies n,nc1 the Ifty ing 
of eggs, that in each case half tbe Hies hatched ,\'re females, that 
each female lays only a single batch of eggs instead of the usual 
five, six or more batches (.,ee p. 19), and that all eggs hid are 
ferti le. It will be found thnt under the conditions stated, and 
taking the egg-batch as consisting in each case of 120 eggs, in 
seven weeks the progeny of the original female House-Fly will 
number 432,000 ; and that i[ each egg·l)atch consists of 150 eggs 
the descendants ill the same period will amount to the enormous 
total of 843,750 flies. This, as already indicated, must he regarded 
as only f1, small fraction of the possihle progeny of a female 
ITo use-Fly during 11, single season, lasting, SIf.!}, three months, since 
every femrtle in the series might lay, not one batch, but five , six 
or eyen many more batches of eggs in the course of bel' life. It 
may be noticed, howe\'er, that in these calculations no account 

wllate,er is taken of mortality from Yal'ious causes, which, in the 
course of the life-cycle of the House-Fly, is doubtless ,\'t least n,s 
great as during that of any otber highly prolific species. 

In tempera-te climates, large numbers of House-Flies are 
destroyed in late summer and al1tumn by n parasitic fungus 
(EII/Pl/Sll 1II/ISCiI(', Oohn), which is one of the most effectiye natm'al 

autumn, show ing thitt tClllpcl'iILul'O ]Jas a lllftri;cd influellco on the length of the 
period. 'l~hc latter is ;1,lso depen<1cnt on hllmidity, qual ity of food of rrdults, 
alld 'lurrli ty of th e lar'".l food, wi th the "esl1ltin g ofloct on t he size I1nd physio­
logical con diti on of the adult,. 'rhe date of lJai"iu(/varied from tbe first to the 
[orty-scyent ll day aftol' emorgence, and pairing did !lot occur wben the 
tempemture W;tS below 55" }!'.-Cf. n. H. Hutch ison," Notes on the Preo\'i­
position Period oi,.t.he-H-ouse.-:g'h- , 11[usC(L ,zolllestica, L.": U.S . Dept. Agric., 
Washingto.n; D .C., Bull. No. 34.';, 'p]!<1::;14, 1 fi g. , 3 tables (Feh . 5, 1916). 

I --~, 
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enemies of J [ 1Ism 17I1 J11 Ps /jerl; dCfLd fli es, kill ed III thi s \YfLY, with 
swollell , wl,itish, ch rk-bftnd et1 abdomens , fl]:1,Y a fton be soon 
arl hering to \Vi ndo,,· -pa nes, \\"~tll s or sheh-os, att;lcbcIl to Lho 
supporting smfaco hy Ol1tgw\Vths (rbiilOids) (rOIll the fllngus 

itself, and fre']llcntl y sliiToundecl by a sort or palo IHtlo compose<1 
of fnngal spores (conidiospores).·' 

E vidence adduced by Glaser (19:34) indic;t tes t uat in Amel'icl1 
n. percentage of House-Flies SUCCUl1l bs to bn.cterin.l disease caused 
by Staphy7o(' ocru8 mIISC'ID, tb ough there is little prospect of this 
disco,-ery being tnmed to economic account. 

Ho\\- long a H ouse-Fly lives is a question often asked but very 
difficult to answer. t Althougb in a few instances H ouse-Flies 
have been kept in captivity (in Seoul, Korea, during the winter, 
by Dr. H. Kobayashi) for from over twenty-one to over twenty­
three weeks (151 to 163 (hYS-.w'f p. 31), data obtained under 
such conditions do not necessarily form reliable imlications as to 
what bappens under ordinary circumstances. "Wbile i t is quite 
likely that in hot weather, a,t the height of the breeding season, 
when the insect's activities are greatest, a House-Fly may not 
live lUore than eigbt or ten weeks, there can he li ttle do"ubt that 
in late autumn and early winter, in warm indoor situations in the 

* Although the employment of E?I!l'ztsa ?IlllSCaB on a, wholesale scale in a 
c'ampf1ign f1ga inst the House-Fly has ofton been mooted, the idea of doing so 
bas ueyer been carried into oflec t, owing to the d il"llculty of obtainiug au 
artificial culture of the [uugus. Nevertheless, it is per hups worth noting 
tha't, so loug ago as 1913, it was stated that E . Hesse, on rearing House­
Fly larvae inborse-mauure inseminated with " ar tificiall y culti mted" Eml/usn 
" spores," [onnd that, t hough the larvae pup,~to[l , the pupae failed to hatch 
into flies (see B 'ritish ]i(eclic(Ll JOllnwl , No. 2714, p. 42, J anuary 4, 1813) . 
On the other hand, it ehouhl a lso be rcmarl,ed t ha t, acco rding to I ~o n ballll 

(1922), infection of the adult docs not prevent l'eproc1uction , alld J-[ouse.}i'lies 
infected wi th E'illp-uSlt may continue to ovipo, it freely. 

t Glaser, as the res ult of experimen tR c'lrri ed on by !Jjm in ihe United 
States from May to November, 1922, oa ille to tho conclusion tba,t it grea t dea l 
depen ds upon the insect 's food , and tb [~t sugar, or some form of stluch th at 
can be eaten (IUd assimilated, is an. ill1porbnt facto r in i. ts longevity. On th e 
otber band, i t bas beeu shown by ltouuaud that a certain alllount of ni.tro­
ganous foocl is necessary for the production of eggs ; aud tlmt, when [ccl upon 
pure sugar or sugary m at te r, House-Flies remain permanently steril e , t hough 
capable of relatively long li fe . 
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British Islands, the period of life in individual Cfl,ses may be 
prolongeLl considerably beyond this limit. It is possible that, in 
the cftse of certai n HOllse-]'lies, thus grant,ed au extendell teutle 
of life, sun·ival may be suflieiellt1y long to cnablc them to be­
COIlle the parents or Lho cRrliest broods o[ t he follO\\"ing year (~('e 

p.31). 
A point of greater practicRI importance than length of life, 

especially in connection with search for breeding-places, and, in 
particular instances, the possible carriage of disease by House-Flies , 
is tbe distance to wbich tbe species, either entirely unaided or with 
the help of the wind, is capable of flying. As has been pointe!l 
out in the United States by Dr. R. R. l'al'ker, the House-Fly is 
" essentially a migratory insect," and" it is a false idea to assume ' 
that when tiies breed out near' food and shelter' they necessarily 
do not migrate far." Although, under the ordinary circumstances 
of modern civilised life, especially in towns, a tendency on the 
part of House-Flies to "pass along" may Dot be particularly 
noticeable, it is often recognisable enough under active service 
conditions. Thus, on a given day, doubtless as the result of 
simultaneous emergence from the pupal state either close at hand 
01' at a distance, shelters in which House-Flies may not previously 
have been very numerous lllay almost suddenly prove to be 
" sWftl'ming" with the insects. Twenty-four hours or so later, 
however, without any change in meteorologicll'] conditions in the 
meantime, it may be found that the local fly-population has 
resumed its normal dimensions, tbe greater !lumber of the winged 
invaders having proceeded elsew here. In the course of experiments 
in the United States by F. C. Hisbopp and E. W. Laake (1919; 
1921), with marked specimens of tJI8 House-Fly and other allied 
species, the maximum distance of spread in open country from 
the point of release, observed in the case of Jlusm d01l1f!stim, was 
13 miles, 245 yards. The investigators in question, however, con­
sider that, where great numbers of flies are constantly emerging, the 
distance traversed may be much greater than this. Marked flies of 
all the species employell dispersed in all directions from the point 
of liberation; and, of the stimuli inducing dispersion , the desire for 
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food and the necessity of reaching phces for oviposition appear to 
be among the strongest . The fact, however, that many to\yns, 
farmhonsos, iLnd other favournble feeding nnd hrem1ing grounl1s 
wel'e passed by t be tlies relensed by 13isltopp and J Janke s how>; 
thnt tJIO House-v'l}', ,mel certain other species, itt hmst, arc 
not sa.tisned \\-ith the mero finding of :'iuch pl:wes , but have 
definitely migmtory habits. In the case of the House-Fly, there 
appears to be a tendency mainly to follow the direction of the 
wind, but tue insect was also shown to travel against and at rigbt 
angles to it, and it was concluded that, under natuml conditions, 
the influence of modemte \Vinds on dissemination is not of great 
importance. It was found that tbe House-Fly and other allied 
species spread mpid ly for many miles, anu the former was 
recovered over six miles from the point of release in less than 
twenty-four hours. In addition to the stimuli already mentioned, 
favourable conditions as regards weather and temperature aRsist 
dispersion, while adverse factors, sucb as low temperatures ana 
min, delay it and produce inactivity. 

In town s, as was stated by Hindle in 19H, House--Flies do not 
travel so far as in the open country, probably owing to the 
ahllnuance of food and shelter afforded by the houses. Hindle, as 
the result of experiments made by him in Camhridge, in 1912, 
considered that the usual maximum t1ight in localities ill which 
houses are numerous is about a quarter of a mile. Dr. R. R. 
Parker, howeyer, who, in 1915, experilliented with ueatly 400,000 
marked flies, which were libemtet1 by him in a town in Montana, 
U.S .A., recaptured some of these flies \\-ithin the town limits at 
distances exceed ing a mile (it) one insta,nce more than a mi le and 
a quar ter). It is ouvious that results of this kind may sometimes 
be vitiated by accidental carriage of the insects, for the whole or 
part of the distance, in yehicles or upon human beings, horses, or 
cat tle ; and it does not necessarily follow that results obtained in 
a small town in the Un ited States afford reliahle criteria as to 
what may bappen ill large cities elsewhere. 

Over water House·:Flies may be carried by wind t,o spots 
relatively remote; thus there is evidence tlmt these insects are 
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sometimes hlown {rom the city of Cloveland, Ohio, t: .S.A., to 
points £Vl) and six miles out in fJal\8 Eric ; and 'Wenyon (1921) 
mentions ;tn insbwce, which occurred in the Persian Gulf, of 
HOllse-};'lies iu large numbers being blown ton miles aoross tho 

sea by an off-shore \"i.nel . 
. Apart from their potonLialities itS disease-carriers (dealt with 

on pp. 33-:38), House-Flies as di~tllruer-' (?/ rest, especially if in 
numbers a.nll ill a w;trm clima.te, are the ca,use of an incalculable 

amount of a,nnoyance al1l1 even suffering. In this respect the 

greatest victims are often troops on active service, who, however 
exl1:1ustcd, are frequently umtble, owing to the" in.!inite torment 

of fiies," to obtain any sleep by day, except under the protection 
of mosquito nets or other coverings . FortLwately the act ivities of 
House-Flies, though commencing with the sun, terminate betimes, 

and usually about or a little before sunset the insects take up 
their positions for the night. Subsequently, so long as clarlrness 
lasts, rarely moving and undisturbed by arti5cial light,':< they sleep 

soundly upon the ceilings or wa,ils of rooms, tent linings, hanging 
cords, overhead wires and simihr favourite roost ing-places. Umier 
conditions of abnormal heat a,nd drought, however, the usual 

nocturnal immobility of the House-Fly may be greatly modified. 
Thus at DeiI.' el-Helub, in Southern Palestine, on May 19th, 1917, 
during tbe ca,mpaign a,gainst tile Turkr; in the Great W [tr, afteL' 

a <lay of /;:Itam s£JI ,t the bebaviour of the House-Flies in tents at 

* In the B ritish I;;lands towards the close of the year the behaviour of 
surviving House-Flies undergoes a certain chango, in consequence of which 
at this period, in warm rooms, t he insects are so metime~ active for hours 
by artificial ligbt at n ight. Thi ,; was particularly not iceable in the author's 
house a t Nort hwood p[iddlesex) , in November,1921 . The summer of that 
year was abnormally hot and prolonged, aml eyen well into October the mean 
daily t emperature was remarkably high. .1J 0ubtless as a result of the favour­
able breeding conditions, House-li'lie:; at Ncrthwood were locally much more 
abundrLllt than usual, and the balnted fli es romaining in or entering tlJ c house 
in November, after cold er weather se t in, were unwontedly numerons. During 
that month these domestic pests were often particularly aggressive and trouble­
some by night, repeatedly settling on the author's face nnd hands, and 
persistontly retmuing after being driven away, up to 10 p.m., or even later. 

t ]')tamsin, an oppres~ive hot wind from the south or south-east, which 
in Egypt, Sinai, and Southern Palestine blows at intervals for about flfty 
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night was extraordinary. The insects, [Lpparently maddened by 
thirst, displayed a restless [Lm1 altogether abnormal activity, not 
only by artificial light but long after "Lights out," constantly 
[Lnd impulsively crawling-evidently in search of l'efreshment­
oyer tbe faces of would-be sleepers until at least 11.0 p.m. ~ 

What becomes of Bouse-Flies in winter in the Bl'itisll I s lands 
and North America is a matter of more than merely acatlemic 
interest, since definite lmowleclge on tbe subject, sbould it prove 
possible to atttwk the insects when they are least numerous, might 
prevent a large amount of future llouse-Fly breeding. The pro­
blem 1m;; within the In,st fifteen or sixteen years been tbe subject 
of a certain tLlDOUllt of investigatioll, [,9 well as of fl'of[llellt corrc­
Hpol1clence al1l1 some controversy ill the public l)1'ess and elsewhere; 
but results cannot yet be sailt to be entirely conclusive. 'While in 
climates sucb tLS that of Egypt, temporaturo noyel' falls sufliciontly 
low to prevent House-Fly breeaing altogether, so that even during 
what corresponds to the winter montbs t Ile insect can sti ll Ge 
found in all its stages, in more northerJy latitm1es, such as those 
of tbe British I~lancls, IIouse-]!'ly breeding in geneml lDay be stLid 
to cease in October. Not long aftenval'ds, except for t"L . few 
individuals, wbich continue to cxiHt for a considerable time, if! (en 

(f.I:[i'L·t! condit'':ol/, in ba,ke-hoL1scH, kitchcll s, restaurants ,~nd similar 
specially fayollrable retreats, Houso ·1i'lies llDder ordinary con­
ditions disappear tLltogothel', tLnLl are no more 1:;oel1 until late spring 
01' eady summer of tho following year. The riddle tu be solvea is 
therefore :-W/tf/'e t/Jut iii 1['71lll .,Iaye rtO('8 the J!ulloe-FI!J, jib temL/{}/"rtte 

days in March, April, and :\[ay, and fills the ail' with ~alld from the desert. 
On the occasion mentioned, sh"clc temperatures cluring tLo clay were: 
9.30 a.m., 93° F.; noon, 1040° F.; G.30 p.m., 1010 P. 'J'be ,1,ir, n,s if froUl an 
oven, WetS intensely hot al1tl dry . 

* Of. also D . C. Parman, " Obscl'I·.,tions Oll tho EiIccl of Storm Phenomena 
on Insec t Acti..-lty" : Jo urnal of b'conomlc ]!;nlo-moloCj!J, CODcord, N .H., 
Vol. xiii , pp. 339-343 (August, 1(20). 

Most of these ohseryations were macle upon :lIuscids anc1 relatec1 Diptera, 
iu<.:iucling 10Iusm cZumcsticn, Stomo.t'!J~ mlcit},(lILs ancl othor species. Witil a 
rapidly falling b:trometer it was lJoticed tL"t the aies became nervously 
act.ivc, anc1 tilen passed into a state of COllllt, durillg which they are 1110re 

subject to the action of destructi"e agencies. 
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sometimes blown from the city of Cleveland, Ohio, U.S.A., to 
points five allll s ix: mile,; out in 1Ja1\e Eric; and Wenyon (1921) 
mention ,; ;tQ instn,nce, which occurred in the Persian GnU, of 

House-}'Iies ill large DUlllhel's being hlown ten miles across thc 
sea by fLn ofr- :; bore wind. 

Apart iL'ODl their potentialities itS Jisease·carriel·s (dealt with 
on pp. 33-;38), House-Flies as di"tll)'uers ~( rest, especially if in 
numbers anu in l1 warm climate, are the cause of an inc::Llculable 
amount of annoyn,nce ftnJ eve n suffering. In this respect the 
grefttest victims are often troops on active sen-ice, who, however 
exhftusted, are frequently unable, owing to the" ionnite torment 
of 1iies," to obtltin any sleep by Jay, except unuel' the protection 
of mosquito nets 01' other coverings. Fortunately the activities of 
House-Flies, though commencing with the sun, terminate betimes, 
aUl1 usually about or a li ttle before sunset the insects take up 
their positions fol' the night. Subsequently, so long as darkness 
lasts, rarely moving ~1nd undisturbed by artificial light,-" they sleep 
sOllndly upon the ceilings or ,valls of rooms, tent linings, hanging 
corus, overbeau 'wires l1nd similarfavourite roosting-places. Under 
conuitions of abnormal beat and drought, however-, the usual 
nocturnal lmmobility of the House-Fly may be greatly modified. 
Thus at Deir el-Belah, in Southern Palestine, on May 19th, 1917, 
during the campftign against tile Tmks in the Great War, after 
a clay of /;:/tamsiil,t the behaviour of the House-Flies in tents a,t 

* In the British I slands towards the close of th e year the hehaviour of 
s llrviviug House-Plies undergoes a certain change, in consequence of which 
at this period, in warm rooms, the insects are sometimes (1ctive for hours 
by artificial light at night. This was particularly noticeable in tho author's 
house at Northwood (lIIiddlcsex), in N ovellbor, 1921. TlJe summer of that 
year was abnormally hot and prolongel1, ami cycn well in to Octobcr the meftu 
cbily temperature wati remarkably higll. Doubtless as a result of the favollr­
:,ble breeding conditions, Honsc-.Plio, at N( rthwood were locally much morc 
abundant than usual, and the hehted flies romft iniug in or ClItering the house 
in November, after colder weather set in, were unwontedly numerous. During 
that month these domestic pests were often pal'ticuhwly aggressive and trouble­
some by ni ght, J'epeatedly sottling on the anthor 's face ftnd hauds, and 
per,istcntly retmuing after being driveu away, up to 10 p.m., or even later . 

t Khamsin, an oppressive hot wind from the soutll or south-east, which 
in Egypt, Sinai , ftnd Southern Palestine blows at intervals for about fifty 
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night was extraordinary. The insects, [tpparently maddened by 

thirst, displayed a restless and altogether abnormal activity, not 
only by artificial light but long fl,fter "Lights out," constantly 
and impulsively crawling-evidently in search of l'efreshment­
o,er the faces of would-be sleepers until at least 11.0 p.m. j> 

What becomes of Bouse-Flies ill winter in the Britisb I slands 
anu North America is a matter of more than merely acauemic 
interest, since definite Imowledge on tbe subject, should it prove 
possible to attack the insectq when they are least numerous, might 

prevent a large amount of future Houso-Fly breeding. The pro­
blem has witbin tbe last fifteen or sixteen years been tho subject 

of a certain amount of iuvestigation, as well as of frcCJ.uont corre­
spondence and somo controversy jlJ the public 1)1'e55 ,wll elsewhere; 
but results cannot yet ho s[tiu to he entirely conclusive. While ill 

climates such [ts that of Egypt" temperaturc neYer falls suilicicotly 
low to prevent House-Fly breeding altogether, so that even Juring 
what corresponus to the winter months tbo insect can still he 

fonnd ill all its stages, in more northerly latitudes, slLch as those 
of tbe British Islands, House-Fly hreec1ing in gener~l may be said 
to cease in October. Not long afterwardS, except for a fe,,­
indivic1uals, which continue to exist for a consic1erable time, 1:/1 (II! 

(u:ti'l'i' I'ondifl:uII, in bake-houses, kitchens, restaurants and similar 
specially favourable retreats, HOllse· ]!'lies llnder orJinary con­
ditions c1isappoar altogether, anu are no more seen until late spring 
01' early summer of the following ymu. The rilldle to be solved is 
therefore :- lVltcre and ill 1dult ,'Iayp due:; lllO HUllse-Fly, i/t tCl/Ipemtc 

da;-s in lUarch, April, and ;'Ilf,y, and fills the ai r with Halld from tho desert. 
On the occasioll mentioned, 81wde temperatures duriug the day wero : 
9,30 a.m" 03° F. ; noon, 104" F . ; G.30 p,m" 1010 ·k' . The .:Lir, LtS if frolll (l,U 

oven, was intensely hot an(l dry. 
* Of. also D. O. Pal'm'tu, " O\)sC t'l'atiuns uu the ElIcut of Storm l'beltOlllCUa 

on Insect Acti,ity": Jo nrnc£l uf _t.'Gu l<UlILic Entomo/ao!), Concord, N.H., 
Vol. xiii, pp, 339-343 (Angust , 1\)20). 

1Iost of theRo ohservations were made upon )[uscids and related Diptera, 
iucluding ltfnsca. dUlncstica, Slo1l!u,r!}~ caZcilrans and other species. With a 
rapidly falling b[Hometer it was noti ced that tho Jiies became nervously 
active, and theu passed into ,t state of coma, c1uriug which they are moro 
subject to the action of destruoti\'e agencies. 
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climu/I'8, contn've tv 8/(/ ''/)i'L'0 the noillter, so liS to perpetuate tlt e sjJeCl:e.~ 

/rom yPrlJ' to yertr ? Until the year 1914, in answer to this con­
undrum, it was customary to assert that the race of Bouse-Flies 
is continued by the survival of a certain number of females, which 
were supposed to retire into cracks in \valls, the shelter afforded 
by loose pieces of wall-paper, and similar hiding-places inside 
houses and other buildings, and there hibernate. * Without going 
into details-here precluded by limitations of space-it may suffice 
to say that investigations already alluded to have afforded no sup­
port whatever for the hibernn,tion theory in question. On the other 
hand, there is as yet no actual proof that the ({dice Bouse-Flies, 
which, as indicated above, may still be seen in certain places in 
late autumn aml tbe earlier months of winter, survive until the 
following breeding-sea~on . The evidence, such as it is, seemt; to 
c1isprove the survival of many Bouse-Fly jilll '((B,t if any, through 
the winter months; and though perbaps, on (/. wivri grounds, it 
would appeal' at least possible that the persistence of the species 
is securec1 by tbe survival, in tbe soil or elsewbere, of a certain 
number of adult nwggots, nothing of tbe kind hots yet been proyed. 
In Seoul, 1\:o1'ea, House-Flies kept by Dr. Hn,rujiro E.obayasbi 
(1922) under laboru,tory conditions, in glass tubes, at temperatures 
bet\yeen 410 F. ancl 59° F. (i. e. about the same <"s in an ordinary 
inhabited bouse in Seoul uuring the winter), and fed on moistened 
biscuit, sunivec1 in three cases, in each of which the insect was 

* Preconceived ideas of this kind are often due to m istakcn identification, 
as when Cluster-Flies (Fig. 5, p. 13), 01' specimens of Jl nsc(L all twnnalis 
(Fig. 3), are supposed to be House-Flies. 

t From over 10,000 pupae collected by Dr. H. Kobayashi at Seoul, Kore't, 
during February 'tnd Mn,l'ch , 1922, a uumber of Ii ies of various species emerged , 
but M1t~ca do'lltcst iccb was not among thelll. Kislillk, at Columlms, Ohio, L; .S.A., 
the latitude of which is about thc srtme as that of :;)[adrid, fouud, on 
F ebruary 2G, 1917, ",t vcry large mass of House-:Fly pllparia" in a p ile of 
sheep manure. The m ajority of these pupae had been destroyed by Hymeno­
pterons parasites ; in '" small percentage of Ct,ses the tlies appeared to have 
bred ont naturally. From the mass of pupaeia, after being placed in a breed­
ing-cage, there eventually emerged one male Jlll sca domcstiw on :;)lareh 10, 
1917, a.nother male on :;)1:a1'ch 11, and two females on lIIarch 12. This may 
indicate that, undcr natllrill conditiolls in EUl'ope and th e P nited Stntes, a 
Hou~e-}'ly pnpeL here ct1ld th ere lU' l )' sun'iye tb e winter. 
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iemale, for 151, 153, and 163 days respectively, that IS III tb 
1gest case for over 23 weeks. One male lived uneler the san: 
nditions for 161 days, from November 11, 1921, to April 2 
122; other individual flies lived for shorter periods, wbich 
veral cases exceeded foul' months, the longevity of the male beil 
ten not less than that of the female. Kohayashi considers tb 

lese results clearly show that in nature Jillsen domcstiw can li 
lrough the winter, from late autumn until early spring. On t 
Ihole it seems probable that, in temperate climates such as tl 
,f the British I slands, the continuance of the House-Fly throu 
he winter is ensured by slow breeding in exceptionally favour a 

Jituations, such as warm stables; the actual females by wb 
;nch winter breeding is initiated quite possibly dying before 
\elvent of the normal breeding season in tbe following year. 
:tddition, or alternatively, Kobayashi's results, to wbich re[erE 
has just been made, indicate the possibility of the survival, ill 
active state, until the earliest commencement of the follo\ 
breeding season, of a certain number of very late h:ttched inc1ivi<l 
of both sexes, \\"bicb may not bree<1 at alllluring the actual wi 

Towards the close of 1\)19 much interest was arousetl b: 

ltnnOuncement that 1\1ons, E, Seguy, of tbe Museum Nat 
D'Histoire Naturelle, Pi1ris, had discovered House-Fly lar\'ae il 
snails in ",inter , In ODe case, ouL of fifty snails collected i 
middle of JaDlUtry, Dine were found to he thus infested; the I 

\Yere not the Garden Snail (Hel i,L' 1t~j1er8({, Mi'tll.), but belongei 
smaller species, in all probability either H . liortolls

i
", Mi.i 

Ji. ll e1l!uraii8, L , At the time of writing (Febrnary, 1\)26) 

remarkable discovery has not been confirmed in England. 
In wbatever stage the winter be passed in httitudes se 

those of the British Isles, the House-Flies upon which the t 
perpetut1ting their species deyolves in the following spril 
relatively few in uumber, while as a rule the species do 
become unpleasantly common ulltil the year is much j 

aLlvanced, which are perhaps reasons for regarJing MUSI'II do 

in countries like om: OWIl as originally itll immigrant; from \ 
,' ___ I . .... "R\ I n the British ]f;l::tI 
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earliest broods of the season usually commence to make their 
appearance in J une, though as a rule it is not until the following 
month that the numbers of House-Flies begin to show a marked 
mcrease. Generally speaking, in the absence of local conditions 
specially favourable to tbe breeding of tile insects in abnormal 
numbers n.t an earlier period than usual (as at Postwick, near 
Norwicb, in June and July, 1910) , House-Flies in the Brititlh 
I slands are most numerous in the months of August and 
September, though they are often still common in October, and 
sometimes even in November. In Egypt there are two well-marked 
seasons of House-Fly prevalence, namely, l'ILty 11,nd September; 

in tbe intervening hot months tue insects practically disappear, 01' 

at least undergo J'narked diminut ion in numbers, and breeding is 
reduced to ,L minimum ("I'e p. 1G, Dote ':~ ). The occtLs ional local 
occ ll rrence of House-Flies in such numbers as to constitute 
a veritable" plague " is generally traceable to one or mol'!) of 
t he following ca.uses : (1) Exceptional meteoroiogical conditions 
flwoLlring lLbnol'llll111y Llpitl c1evelopment; (~) the local abuncbnce 
of breeding-places and of food-supplies for tbe maggots or larvae ; 

(3) the presence, in the immediate vicinity, of a manure-dump to 
which ac1d ition~ are constantly being made, or of a "tip " or 
clumping-ground for hou:;ehold refuse, on wbich, wital tbe httter, 

al'e cont inually heing deposited large numbers of larvae ,tnu pupae, 
w!1id1 have developetl from eggs Ol'igina.lly laid in a number of 
differen t centres. 

H is un necessal'Y here to do much Illore than 
Insect Enemies record the fact that a considerable numhel' of 
of House-
Flies. insects of various orders prey upon the House-

]c'ly in its di ffe rent stages , since, generally 

spCtlking, the atttLcks o[ those enemies appear to Imve little effect 
in reduci ng tlte llumber 01 lIouse-}l'1ies in existence. Perhaps the 
gre,Ltest destruction oJ: llouse-)!'lies is wrought by members of the 
order Hymenoptera. Wasps of various species bave been observed 

to pounce upon and ca.rry off the adult flies j lll inute Hymenoptera 
of several genera and species belonging to the fttmilies Chalcic1idae 
and Gynipidae pf~rasitise H ouse-Fly pupae or larvae; n, nd oon-
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siderable destruction is effected by certain kinds of a nts. For 
instance, in Hawaii, according to Bridwell, House-Fly breeding­
places are yery generally penetrated by the tiny ant known as 

PI!.eidlJle me.fjarrplwZII, F., which destroys a large part of the eggs , 
larvae, pupae, and newly emerged adults; and there is said to be 
little doubt that the same species of ant is responsible for the 
scarcity of House-Flies in F iji . 

In Europe, according to a distinguished Russian entomologist, 
the late J. _\_ Portchinsky, the larvae of the House-"Fly, as also 

those of tbe Stable-Fly (S/omo.I,?;'~ ('(I/t/trailS , L.), are destroyed in 
large numbers by the maggots of the common l\1uscoid fly known 
as Hydro/aut rlel/tipps, F. The latter can readily be reared in 
captivity , is not troublesome to man, an(1 never visits human 
dwellings; its larvae do not efl.t efl.ch oUler, but are otherwise 
omniYorous, and will thrive on all materials sen-ing ltS breoding­
places for 3IlISfII dUIiI~st':/'I( . 

House-Flies 
and Human 
Disease.* 

The IIouse-l<'ly is not merely a nuisance, but is 
also, or under certain conuitions is capable of 
being, a carrier of disease a,nd therefore a very 
serious da,J1!}pr to hmftl/" In order thf~t this 

familiftr insect may be regarded in its true ligh t , it is important 
that everyone shoulll realise the grounds on which the foregoing 
statement is based, which are briefly as follows ;-

(1) Human faeces frequentl y contain the living germs of 
certain Llangerous diseases, or , especirtl ly in warmer climates, the 

eggs of various para.sitic \\"orms. 
(2) Human faeces, if exposed or otherwise accessible, have an 

irresistible attraction for House-Flies, which feed greedily upon 
this material, and in so aoing s\mllow the disease-germs or eggs 

(if present) mentioned in (1) t . 

• S ee ah;o "British 1I1useuru (N"tuml History) Special Guide No.7. 
Guide to thc ser ies of Dis8.1se-Carrying Insects and Amcbnids in tbe Central 
Hall," pp. 28-31 (in preparation, Marcb, 1926). 

t N .B.- Predomillwzcc of f emales among f li cs f rcQuenting hllman faeces .­
Dr. R. R Park er, iu im"estigatiolls (conducted £rorn July 20 to August 21 , 
1914, at Laurel , lIfolltana , U.S.A.) to determine wbat species of flies frequent 
"privy vaults," in the course of which fiies belonging to twenty-six different 

(' 
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(3) Human food-more especially sugar, milk, jam, bread, 
cheese (all of which, be it noted, are consumed uncooked), and 
sticky fruits, such as dates, etc.--is only less attractive to House-

FIG. 11 . 

}foGSE-FLY (female) IN THE ATTITl' DJ': OF F[~IGHT (six times natural sizc) . 

Flies than are human faeces, and the insects may, a,nd frequently 
do, pass di" ectlIJ fro III faNes to food . 

(4) The disease-germs and eggs referred to in (1 ) pass through 

species were captured, found " ODe fact that is common to all tb e species , 
namely, that the females greatly predominate ... J'fusca d011t('sticlt females 
were about three times as num erous as mal e~ , 564 to 1~7. The same relation­
ship was found to hold good when flies \\'ere trapped out of doors with human 
excrement for bait, females being in tbat instan ce abou t four times as 
numerous as males." D r. Parker continues : "I have no data to show tbe 
compamtiye abundance of the two sexes in houses, but it is apparent that as 
a seeker of tilth the female Hou~e-Fly is potentially more dangerous to the 
human species than the male. For this I'eason any bait that will attract 
more females than males Hhould he considered more efflCient than one which 
will attract an eqnal n umber of both sexes. Several baits were tried witb 
this in view, and a combinatioll of beer and oatmeal was found tbc most 
etTective."-Cf. R. R. Parke t·, "Data Concerning Flies t hat Frequent Privy 
Vaults in 1Iiontalla": ]iJlIt om% gical News, Philadelphia, Vol. ~xix, pp. 
113-144 (1918) . 
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the House-Fly unaltered, at least within certain time limits "'-in 
the case of the germs of bacillary dysentery up to at any rate foUl" 
days after being sw:tllowed by the insect. t 

(5) The House-Fly's liquid excrement, which thus often 
contains the living causes of disease al ready alluded to, is voided 
l1.t frequent intervals, esp(Cially 'ldIPII, lite insfct is feeding. In this 
W:1y virulent disease-germs may be deposited by House-Flies 
1/iIWt1!J 1/p(ln 111111/(//1 food (such as is mentioned in (3)), or upon 
eating or drinking utensils in l1.ctLHtl use. :t 

* Colon el C, ill. Wenyon, C.M.G. , C.B,K, llltc A.;\LS" (Llld Captllin F. W. 
O'Connor, late R.A.l\l.C., working at Alexanllria iu 191G, obtained some 
remarkable rosults by examining the droppings of :200 House-Flies oaptured 
at mndom in clifTereut parts of the city. Among the organisms fOllUd in this 
Wlly in the eXel'eta clepositec1 by the iusects ill glass t ubes were: tbe restiJlg­
stages (cysts) of Entmfl.ol'ba. histolytica. (the cause of 'LOloebic dy"olltery) , and 
of GiCt1'clicL (Lamb/in) ilLiesli llalis (anotbm' microscopic organi"lll parasitic iu 
the hllUlitll intestine, amI hy SOUle authorities regarded as aile of the causes of 
diarrhoea); ogg:; of tbe hook· worm (A'HkylIJstuma d/lodc I/(f Ie , the cause of miners ' 
anaemia or hook-worm disease); the eggs of three other worms ('I'aen'ia, ~a!)ill(f.t(l , 

T1'icltll1'i s t1·iclliuUl. and H clc1'ol'hycs hcll'1'o[i7tyCR) , tll'O of which at least Clluse 
disease, while aU are parasitic in t be iu t estine of uun; a nd eggs of the worill 
known as Schistosoma ma118oni, the cause of a clangerous disea,'e of the 
intestines and liver . Some or other of the ol'ganisms mentioned were fouud 
in the droppings of 15 ( =0 7 ~ per cent,) of the 200 flies examined, clcarly 
showing tbllt these fifteen insects at least had heen foeding on human faeces 
before being captured. 

t According to WoUman (11)21), fl ies containing bacill i eausiJlg diseases 
snch as anthrax, dysentery, tuberculosis, and typhoid feyer may cont inue to 
be infective [or from eight to ten (lays. With regard to am oehic dysentery. 
Dr. F. M:, goat hitS shown tba t free forms of En/amoeba l('is/olytica" the 
organism that is the cause of this disease, if swallowed by House.Flies, do 
,}Jot encyst, hut, as previously asserted by Roubahd, are killed in an hom or 
even less ; 011 the othe r hand the cysts ( resting stage) of E. histolyt'ica may 
Rurvive in the fly's intestine for more tblll1 two days (49 hours) . Root 
also says , "if a fly containing cysts is drowned in water, milk, soup, or other 
liquid food, the cysts will live still longer, about a week, and there seems to 
be a possibility that buman heings might be infected by swallowing such 
drowned flies."- C'f. F . M. Root, Ph.D., "Experiments on the Carriage of 
Intestinal Proto7,oa of Man by Flies ": Amcr iCllI! Journal of HY,?icnl', Vol. i, 
pp. 131- 152, 3 plates (1921). 

:~ Certain disease germs mlly also be deposited in the insect's 1;omil , which 
the House-Fly uses to liquefy solid food, such as sugar; 0 1" they may be 
carried externally on the legs or other parts of its body. ]'01' various reasons, 
which need not here be specified, however, tbese modes of c1isease-carriage by 
lIouse.Flies are au the whole far less impOrtan t than that mentioned above. 
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The diseases that House-Flies carry or are capable of canying, 
however, are by no means limited to dysentery and maladies 
caused by parasitic worms. To mention only some of the more 
important diseases-there can be no doubt that, under certain 
conditions, as past experience has proved, these insects a,ct as 
cltlTiel's of cholera, typhoid fever, and serious affectioDs of the 

FIC. 12. 

THE R ODRE-FLY ~m:<lAC": IN TIlE MIDnLE A(;ES. 

Facsimile of &n illustration to It section on the lltJu se-FI,r in llortu_;: SU'll itaf1''!:, by Jnann es til! 
Cnba; printed at .\! ain't. hy Ja\:ob\ls 1\1ey denbac: h, l ·HH . 

eye extremely pl'eYalent in Egypt. As regards the spread of 
infantile or summer diarrhoea House-Flies are under grave sus­
picion; while it bas been shown by experiment that a House-Fly 
infected with the organism of leprosy can convey that disease to ft 

healthy individual, if the insect alights on a raw or wounded surface. 
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:\.lthough precise experimental evidence in support is lacking, 
it is considered by some writers that House-Flies have played an 
important part in certain outbreaks of smallpox. \Vith refereuce 
to plague, Gosio has stated (1925) that, by rearing House-Flies 
from larvae fed npon material heavily infectcl with plague hacilli, 
it is possible to produce infected adult flies. The latter illcLY prove 
to be short-lived and die within twenty-four hours, so that a hea\-y 
mortality among fiies, which has sometimes been noted as 
occurring during a plague epidemic, is perhaps significant. 
According to Graham-Smith, in the case of House-Flies fed upon 
sputum rich in tubercle bacilli, the organism was recovered in the 
insects' faeces up to five days later; and it may be noted that the 
same writer also states that: " A tiy which has access to a,bundant 
foocl produces between fifteen and thirty deposits (vom its aml 
faeces) in twenty-four hours." 

Concerning past experience of the House-Fly ,LS a disetLse­
carrier among troops on active service, when stationary or in 
standing camps, it is scarcely necessary to do more tho,n refer to 
the classic illustration afforded by the typhoid epidemics in 
American concentration camps during the Spanish-American War 
of Hl98, or to the outbreak of uysentery in the British forces in 
Gallipoli in 1915 (CJi. p. ]8).* 

It will be evident from what has been stated above, under 
sub-headings (1) to (5), that the lo\ver the state of genentl sanita­
tion the greater are the possibilities of disease· carrying by House­
Flies; aUll that therefore the House-Fly in some of the warmer 
and less highly civilised parts of tbe earth, or uncler conditions 
inseparable from iwtive service in tbe field, is a still greater tlanger 
to health tiJan in Etu'ope or North America in the normal cil:cum­
stances of peace. N e\-ertbeless, the most superficial observation, 
coupled with a ver} little reflection, will suilice to show that e\'en 
in the British Islands, especially in country districts and the 
poorer quarters am1 outskirts of large cities and towns, the House­
Ply still finds m,LUY opportunities for evil, and there can be no 
doubt whatever that it is by far the most important of Britisll 

* Of. [ll;;o P. Simmons, "A House-Fly Plague in the American Expe­
ditionary F orce" : JOltTnal o/ E conomic Entomolog!/, Geneva, N.Y., Vol. xvi , 
pp. 357- 363 (1023) . 
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insects from the standpoint of public hygiene. 11 mler modern 
conditions House-Flies, except as ., danger-signals," serve no 
purpose useful to ourselves, while they may at any time develop 
into a menace to human life. It is therefore the bounden duty of 
everyone, by the employment of (ill possi/Jlp meallS, to assist in 
protecting the community from the perils inseptuable . from the 
presence of these living vehicles of infection. 

House-Flies Experimentally at lev.st, the House.Fly has 
and Diseases been shown to be capable of conveying the 
of Domestic spores of anthrax, while, in the United States, 
Animals. the insect has been regarded as, under certtLin 
conditions, a possible carrier of the virus of hog cholera; 
and a recent writer (J. W. Scott, 1924) thinks it probable that 
House-Flies pla.y a part, though of subsidiary importance to that 
of bit/II!! fiies, in the transmission of swamp fever (infectious 
anaemia) of horses. House-Flies, moreover, are intimately 
associated with the life-cycle, and consequently the transmission, 
of certain species of parasitic worms belonging to more than one 
group. 111 118m domestica and, in Australia at least, several allied 
Muscoid flies are the intermediate hosts of the worms known as 
Haol'oaelll Ct lItuscue, Carter, and H. 1nPy!t8tOlllfl, Rudolphi, which are 
parasites of the horse. Infection of the flies occurs in the lan-al 
stage, by swallowing larvae of the worms present in horse 
droppings; an allied species, H. miCJ'08Iollla, Schneider, develops 
in and i · conveyed by the Stable-Fly (St01}lr).('!lS atlcilmns, L.). 
According to Roubaud and Descazeaux (1922), in the case of the 

species of Haorolu'lIU1 carried by the House-Fly, infestation of the 
horse takes place through contact of the tip of the fly's proboscis 
,,-itb the mucous membmne of the lips, or with warm, moist 
wounds on the surhce of the skin, such contact resulting lD 

spontaneous ernissjon of the larval worms from the pl'oboscia. 
The House-Fly is also stated to be the intermediate bast of , 

at least two species of tapeworms, which occur in poultry.* 
- --- - -- -- - - -----------------
* Cf. J. H . Woodger, "Notes ou ,1 Cestode occurring in the Haemococlc 

of House-Flies ill ~Iesopotaillia " : Annal8 of Aplll·ied Biology , Vol. vii, 
pp. 245 -251, figs. 1-3 (1921). . 
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While the circmnstances of the case must 
necessarily determine the precise measures to 
be adopted In order to deal with House-Flies, 
ftnd, especially by reducing the numbers of t he 

insects to a minimum, to lessen tbe risks due to tbell' m.-1stence, 
the two !/ottlf'1I rllips wbich follow arc of universftl appl ication and 
should never be lost sight of. 

(I) It is far better to prevent House-Flies from 
breeding, than to permit them to breed unchecked, and 
then endeavour to kill the resultant broods after they 
have invaded houses or other habitations. 

(II) No system of sanitary control can be regarded as 
efficient which allows House-Flies to have access to 
material containing, or possibly containing, the germs of 
disease. 

Procedure against House-};' lies resolves itself then into: ­
(r/,) Measures against eggs, maggots, and pupae. 
(b) Measures against the adult fiies. 
While operations under both headings, if properly chosen and 

conscientiously carried out, are effective, and wbile the House­
Fly, like all otber insect pests, if it is to be combated successfully, 
must be Irt/m:ked bfJ eva/! IIWWt8 (1/ aur cl/.'p(lsa/, it follows from 
Rule (I) above tbat notbing must be nllowed to stand in the 
way of-

MEASURES AGAI~ST EGGS, l\L>l.GGOTS, AND PUl'AE . 

:\cLion under tbis beading, wbether among civil communities 

or troops in tbe field, will depend primarily upon the nature of 
the breelling-place, which for practical purposes may be taken as 
consisting of either (i) hOl'SC-lllanure; (ii) housellOlLl or kltchen 
refuse; or (iii) human f<teces. 

Before going into det[Lils, since, in spite of the lessons of the 
Great War, misconception on the point may still linger bere and 
there, it seems advisable to state that, for the prevention of 
House-Fly breeding in any material whatever chloride of 
lime is utterly useless. 
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(i) P l'cl'en tiu/l lif brel,diJ1.tj ill Itors/· -I/I Il) /{ue. 

To troops on acti\'e service, except 011 loose sand, in a bot and 
dry deserb country (sel' below, under" Spreading," p. 42), horse­
manure is simply (1, noxious waste product of no value; in the 
case of armies in the field, therefore, it is well if each day's output 
can be com/)II'//" !I Jisposed of within twenty-four honl's by {Jurnin!l. 

For various reasons this is seldom practicable. If, howeyer, 
incineration be the method of disposal n.llopted, the type of 
incinerator employed must be efficient for its purpose, and there 
must be no accumulation of unburned manure, either in the form 
of a clump alongside the incinerator, or in or about the latter 
itself. In a hot country, or during the House-Fly season in 
tempemte climtttes, breeding readily htkes place in the corners of 
an incinerator, in small piles of unburned manure which has fallen 
from above. 

After what has already been stated as to the upward-burrowing 
powers of adult maggot.s and newly hatched House-Flies (see 
pp. 22, 23), it is scarcely necessary to remark that, once eggs 
have .been laid in horse-manure, simple ourlal of the material 
in ordinary soil or sand will not prevent House-Fly breeding. 

Under conditions other than those of active service, the destruc­
tion of horse-manure by burning in order to prevent House-Fly 
breeding is of course not to be thought of, and, with this restric tion, 
the possible courses of procedure may be clrtssifi ed aDt1 considered 
as follo,,",; :-

(A) Manipulation of the lllanure itself, in such a way as to 
kill the preliminary stages of tbe House-Fly, witbout tbe addition 
of special substances. 

(B) Oollecting egg-masses; trapping the adult and migrating 
maggots by means of special traps, or the use of water. 

(0 ) Addition of snbstances ,,·hich prevent the hatching out of 
adult fli es. 

(A) MANll' ULATIO); OF THE lIA:KlJRE ITSEL.b'. 

The methods to be considered under this head, while far 
cheaper, are preferable even on other grounds to those mentioned 
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below under (C), a,nel, apart from incineration, are the only really 
practicable ones for troops ill the field. The poss iblo courses of 
action lULLy be clesignate(l shortly as close jwr1;. ';/U/; [/(J'1I1n.'/ (l11fr 

flw 8111/lIca; and spreadiWI. 
Close Pctf'king.-The essence of tbis as of the following method 

is the utilisation o[ the natural heat of fermenting manure, for 
the destruction of the eggs, maggots, anc1 pupae (if present) of the 
House-Fly. 

For dos!' Jl((ck£Jl!l (a method introcluced in 1915 by Colonel 
S. A. 1fonckton Copeman, M.D., :F.R.S., T .D. (tatt Ministry of 
Health), an area of hard, level ground, at least three or [our feet 
greater in extent each way than the ultima,Le size of the intended 
dump, must be selected or prepared ';0 to receive the manure., 
On this, each day's manure is utilised iu forming' or aJding to 
a compact rectangular hlock, which may be of any desiret1 
dimensions horizontally, but for convenience of treatment should 
not exceed five feet in height. Each load of manure on being 
added to the dump must be pressed down firmly with shovels, 
a.nd if the weather be dry should be sprinkled slightly with 
water; finally the sides, which should be somewhat sloping', 
must be beaten and smootheu uown \\'ith the shovel. 'While 
House-Fly maggots aTe speedily killed at temperatures above 
l14'8~ F., it was found by Colonel Copeman that, four inches 
beneath the surface of a heap of tresh stable manure tre,tted in 
this wa,y, the heat produced by fermenta,tion may be 1'ts much 
as lG9° F . It should be noted that the fertilising value of ('lose 
JI{lI'keIZ is gl"en,ter than that of loosely stacked manul"e.t 

• The area may either be cemented o~'e r , or receiYe ct top-dressing of 
1 part (by volume) of min eml-wood-preserving oil, mixed with 40 parts of 
flne soil, the m ixtl1l'e being spread on the gmull<i and ueaten down; 1 gallon 
of oil \Vi 11 suffice for 100 sq ucne feet. 

t The liquid part of the manure being the most valuable, thero will be 
less loss owing to drainage and evaporation, Thus, Sir A. D. Hall, M.A" 
:P.R.S. (" Fertilisers and :l.Ianures," p , 190; London, John ~IurraJ' , 1()20), 
writing of the chauges that take place " during the makillg and storage of 
farmyard manure," says that in til!;) course of the" second change " (i .e. the 
change to '" short ' or rotten manure," which" may continue slowly for 
years "), " if tho mass is kept tightly pressed and moist enough to exclude 
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Although the success of close packing as a preventive o( 
House-Fly breeding ill horse-manure lIas been proved ill England, 
the method has yet to be tested in wanner climates. In the 
event of failure from some unforeseen cause, the portion of the 
dump (both sides and top) in which maggots are seen should be 
covered oyer ,,-itb a layer of sacking (old coal sacks, if without 
holes, answer well) , soaked in heavy oil and secured by means 
of large stones; the sacking neecl only be allowed to remain for 
one week, after which if required it mfty be employed on another 
part of the dump. 

'l'lIrnin!l m·pr fli p S/llflll~e .-The area on which the dump is 
placed should be similar to that described above under " Clos!' 
F(td:;illfj " ; the dump itself should be kept compact and tlat­
topped, but need not have its surface beaten down; the slope of 
the sides should not exceed 30°. Each part of the clump, on the 
day after deposition and on the two following days, shoull[ be 
turneu. over with spades in such a manner as to bury the outer 
layer five or SL,{ inches deep, thus exposing the maggots, if 
present, to the .almost instantly fatal effects of the heat and 
gases of fermentation at deeper levels. The method is somewhat 
laborious, but, to be effective, must be carried out conscientiously; 
if necessary, it may be supplemented by the use of oiled sacking, 
as alreauy detaiJed. 

~11"e(ulil1!1 .-This lllethod is only suitable for use in hot, dry 
climates, or under very exceptional weather conditions in Western 
Europe; moreover, since manure after treatment in this way 
cannot well be employed for agricultural purposes, "spreading," 
though it may be practised with good effect by troops cam­
pa,ignillg in desert couutries, is not a practicable system among 
ci\' il comlllunities. SprMdilUj horse-manure, in order to prevent 
House-]Tly breediug, consists essenti:tlly in Jistributing ·within 
twenty-foUl' 110m·,:; eac ll Ja,y" ,; output in a thin layer, in such a 
way as to be desiccated rapidly by sun and wind; dry or drying 
manure cloes not attract egg-laying flies (spe p. 17), and any 

air, there will be nO loss of fertilising constituen ts, only a gradual decline 
of weight as some of the carbon compounds are converted into gases." 
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maggots that may be therein, if not already adult, cease to 
develop and, under a hot sun, die before reaching maturity. 
While the best results are obtainable on hard ground, s/lIwtilm!! 

may be employed with success even on loose desert sand, pro­
vided the surface be first raked oyer to ensme the absence o[ 
holes or "pockets." In any case, when in use, SLilWUt /:l1!J should 
always be worked on the "three-day system," that is to say 
three areus, each just large enough to receive one day's output 
when spread to the requisite thickness, should be marked out, 
and each area used in turn for one day. On the foudh day the 
fi.rst area may be used again, the second area being employed 
on the fifth day, and so on. Just before using an area again 
the desiccated manure may, if desired, be swept or raked to 
one side, and burned in heaps 01"" wind-rows." It may be 
noted, however, that horse-line manure can be used to form 
good roads over desert sand, and, when so employed, will not 
be a sOurce of fly-breeding provided that the directions as to 
spreading and drying about to be given are adhered to ; the more 
sLwh roads are used for horse and wheeled traffic, the less likely 
i;; fly-breeding to take place in them, in consequence of fail m e 
to adhere to the method laid do\vn. On the appointed area, 
each day's manure must be spread to a depth not exceeding one 
illclt , in a thin, uniform layer; furthermore, in order to break up 
the nodules of dung, into which the maggots are apt to retre~t , 

the layer after being spread must be rn,ked over thoroughly o'n 
the afternoon of the same day, and again on tbe two following 
days. Under no circumstances must n. layer of manure be 
placed on the top of 11 previous one before the latter is 
thoroughly dry. As to the method oC spreading, it sLlOuld be 
noted that it is best to scatter the manure [mm n, sp::tde, with 
a, horizontal, sernicil'cular sweep; dULllping manure in a heitp , 
[Lnc1 then l'a,king it out, is ueyer satisfactory, lea,st of all on roads. 

(B) COLLECTING EGG-MASSES; TRAPPING THE ADULT MAGGOTS. 

The two simple metbods to be described first under the 
above heading are Imitable for use 011 manure heaps of the 
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ordinary, 1000e, farmyard type, to which additions are constantly 
being made, a,nel where no other precautions are taken to preycnt 
House-Fly breeding. 

Collect/nt! L~I!!!-masses.-Fresh additions to manure heaps of 
the type just mentioned should be examined about 9.0 or 10.0 a.m. 
daily during tbe House-Fly season. Whenever a closely packed 
cluster of House-Flies, as described on p. 18, is seen ovipositing, 
the insects shou ld not be disturbed, but the spot should be 
marked; some two or three hours later (not lon ger, lest the 
eggs should hutch), the egg-mass should be remm'ed with care 
and burnt. 

J'rappil~!J till' Allull Jla!JfJo[;:;.-This method of checking House­
Fly breeding is based upon the migratory instinct, which causes 
the fully-fed maggot to leave the surroundings among which it 
has been feediug, in order to seek a cooler and drier spot in 
which to pupate ( SI' I' p. 21). Although within recent years it 
hao been shown that House-Fly breeding in manure heaps can 
be checked, by means of arrangements which ensure that the 
migrating maggots fall into Wetter and are drowneu, it is unneces­
sary here to do more than make passing mention of the fact, 
since it it; extremely unlikely that the system will ever secure 
general acloption. 

Simpler and more practical in eyery way are the maggot traps 
devised in 1915 by Lieut.-Col. P. J. Marett, R.A..M.C. (ret.). The 
traps in question consist of large tin boxes, such as those in 
which arlllY rations are packed. In all four sides of each tin 
a horizontal slit (termilJatiug in a short verticttl slit at each end) 
is cut, about two inche.:; above the bottom anl! not quite reaching 
the angles; eitch slit is \\'edged open \\'ith a stone, [md the tin is 
then filled ,,-ith dry sand or chaff to a height of about foUl' inches, 
and plOyided \yith a cover. When full-grO\\'l1, 1/'a,I'Y maggots (-'1'1' 

p.21) are discovered in allY part of It manure hertp, the spot is 
surrounded with traps in such a way as to intercept the maggots 

. on their journey to the outside of the base of the heap, each trap 
being sunk in the manure llL1til the slits are just level with the 
surface. Aftor being allowed to remain overnight, the traps 
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should be examined on the following morning, when the catch 
can be cremated. According to Colonel Marett, more than 5,000 
maggots have been caught in one of these traps in a single night. 

_-\. more elaborate method of preventing House-Fly breeding 
in dumps of stable manure or otber waste matter, which bas been 
found veroy effective in South Africa, and likewise depends for its 
succes\!! upon the principle of trapping the migrating maggots, 
is known as the B ali!)/" ' ["arl'al Trap. The essence of this con­
trivance is ltn impassable, brick-built trench, into which all adult 
maggots fall on leaving the dump, and from which they ltre 

prevented from escaping by means of an overhang (made from a 
strip of galvanised iron) on each side of the trench, forming a 
downwardly slanting sharp edge rouncl which fly larvae are unable 
to crawl. The manure or other material to be clumped is stacked 
tightly inside an enclosure of iron hurdles covered witl! wire netting, 
placed upon a rectangulwr concrete or brick platform, tbe outer 
edge of which is bevelled to ensure that larvtC fctlling upon it 
from the man ure will roll into the trench. In very dry climates 
manure treated in this manner should be wetted regularly. A 
sump for tbe reception of liquid flowing from the manure is 
provided in one angle of the trench, antI in this the majority of 
the larvae from the dump will ultiwately be found; it is necessary 
to remove maggots thus captured twice or thrice a week, and, 
with suitable precautions against escape, they can then either be 
thrown to fowls, or destroyed by boiling water or ,otherwise. It 
has been proved in South Africa that, on the Baber system, it is 
possible without nuisance of any kind to dispose of latrine bucket 
contents, by sandwiching them between layers of stable manure; 
and tbe adoption of similar methods for dealing with abattoir 
waste is said to have resulted in complete success. * 

* For fuller details and illustrations, sec-Captain E. Baber: "Fly 
Control by means of tbe Fly-Larval-Trap )[anure Enclosure": Jonma l 0/ 
lit e R Oilal Anny Medical Corps, \ '01. xlv, No. 6, pp, 443- 452, 4 figures in text 
(December, 1925), 
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(C) ADDITION OF SUBSTANCES WHICH PREVENT THB HATCHING 

OrT OF ADl:LT FLIES. 

Wbile it bas been proved by experiment that various substances, 
if added in sufficient quantity to horse-manure in which House­
F lies are breeding, are fatal to the maggots or eggs, fol' divers 
reasons such as cost, poisonous or possibly poisonous effects upon 
plants or animals, 01' the amount required, most of the materials 
referred to are practically useless. Tbere are two substances, 

however-110m,.!' and powdered !t el/chorc, which, wbile 11011'POiSOllOiIS, 
are free from other of the objections mentioned, and both have 
been shown by American investigators to be effective for their 
purpose. The efhcacy of borax as a preventive of House-Fly 
breeding in mn.nUl'e beaps was also es:perimentn.lly confirmed in 
France during the Great War; but, although bef0l'6 the War 
borax as compared with hellebore was relatively cheap , neither 
materi(tl, if only on account or the large amoLlnts required when 
dealing with manure in enormous quantit ies, can be considered 
suitable for use by troops in tbe field (see pp. 40-41). 

BO)'(I.l'.-Powdered borax (half a pound dissolved in two to 
three gallons of water) is best employed in solution; the quantity 
mentioned is sufficient to treat nine cubic feet of manure, and 
should be applied by means of a sprayer or watering-can as soon 
as the manure is removed from the stable, the manure during 
application being turned over and over with a fork in order to 
bring the liquid into contact with every part of the mass. House­
Fly eggs in borax-treated manure are killed without hatchi ng; 
maggots, on the other hand, attain their full development without 
showing any apparent effects, but the resultant pupae in a large 
number of cases are malformed, and only a small percentage, if 
[1ny, hatches into flies. Although horse-manure treated with 
borax at the rate mentioned call be applied to the soil in quantities 

up to fifteen tons to the acre without injury to crops, if lar.'Iet 

umollills ~f "01'{U Me 1/sed the rp.slIlIs ilia?! snbsequf'IItl!J 'be harmful to 
'l'Pgefatioll. Caution is therefore necessary in applying borax to 
manure which is afterwards to be used for agricultural purposes. 
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HeliebofP.-Powdered hellebore (Veratrum album, L ., and V . 

'lJir idr, Ait.) root has been proved in the United States to he 
effective in preventing the emergence of House-Flies from 1101'se­
manure, killing on the average 95·5 per cent. of the maggots 
exposed to its action; its effect on the eggs ::mel pupae is not 
known. For use, one half-pounll of powder must be mixeil with 
ten gallons of water, and this amount of the mixture, after being 
allowed to stand for several hours, applied, in the manner described 
above for bol'lLx, to every eight bushels (ten cubic feet) of ITIlwure 
on removal from the stable. Fowls scratching anll pecking in 
bellebore-treated manure suffer no ill-effects, while, since powdered 
hellebOl'e is completely decomposed in the course of fermentation 
of manure, it is impossible [01' injury to crops to result, even if the 
substance be employed in excess. Except in special cases, how­
ever, questions of expense n,nll supply must be serious obstacles to 
its use. 

The most practical methods of checking House-Fly breeding 
in horse-manure have now been den,lt with, but, in view of tbe 
importanee of this material as a breeding-place, before dismissing 
this part of our subject a few general remarks will perhaps not be 
out of place. House-Flies, as we have seen, never breed ill old 
and fermented manure (sel' p. 17) ; in old-established mfLnUl'e 
heaps .fm~h IIllditions are the only possible breeding-place,;, and 
bere, during the breeding se,tson, a sharp look-out should be kept 
for the significant triturated and jlrltteJl el1 condition of the surface 
mentioned on p. 21 . Barn-cloor fowls, if allowed to scmtch and 
pick on manure heaps, by devouring a certain number of maggots 
and pupae, undoubtedly do something to keep down House-Flies, 
but at best are only a very partial check, and in farm-yard. manure 
heaps in which there is much straw the maggots easily escape 
their attacks. If, therefore, a serious n.ttempt is to be made to 
keep down House-F lies, rluri /l!/ tlt (! u!'PPIZi.Ili/ seas()n, one or other 
of the methods of prevention described above should always 

be practised by thQse l'estJonsible for tlw storage of fresb 
manure. 
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(ii) Pl'eunlioll ~f breerhi/g i,l hOllliehold (11' kitchell l'~/ilse. 

Household or kitchen refuse, if containing organic matter to 
which the insects are able to gain access, is certain to be a 
breeding-place both of House-Flies and Bluebottle and Greenbottle 
Flies during tbe season, and should therefore before removal be 
kept in receptacles which are Tf'aillj, and not merely nominally, 
flu-w oof. In tub an districts, where da ily removal is not in vogue, 
such refuse should, during the House-Fly breeding Reason (in the 
British Islands Sfl,!! from June to October inclusive), be removed 
not less than twice a week. After removal, there is only one 
really satisfactory methoc1 of treating such refuse, both in orc1er to 
prevent fly-breeding and on grounds of general hygiene, namely, 
to destroy it promptly and completely by 

Bum-ill.r;.- In this connection it is unnecessary Lo say an)'_ 
tiling here on tIle subjcd of Municipal Destructors, except that 
care must be taken to prevolJ t any accumulation of organic 
material ill the vicinity of an installation or this kind. Should 
such an accumulation neyertheless occur, it shoulc1 be treated t,\yO 
or three times a ,,-eek with bora.I:, applied at the rate Rnd in the 
manner described above for horse-manure (see p. 46). 

As regards incinerators for ki tchen refuse in military campR, 
while in this case also due precautions must of 'course be taken to 
preyent accumubtion, the ii/({lil't"abitr:tlj of permitting the digging 
(1 ashpit.'i should be noted. Although inteIJ<led solely for the 
reception of bum!; material , holeR in the ground of this kind are 
convenient receptacles for unburned r efuse, an(1 accordingly liable 
on occasion to be put to improper use, subsequently becoming a 
perhaps unsuspected source of fly-breeding; an incinerator a8h­
heajJ, on the other Land, is not su bject to the objection indicated. 

Under civil conc1itions, when in the absence of a destructor, 
dnmpi/l,ll of household refuse has perforce to be resorted to, no 
municipal depot, contractor's dumping ground or" tip," where 
the material is allowed permanently to remain, should, if any 
other arrangement be possible, be established or permitted to exist 
within at least a mile of tbe nearest habitations. It will be well 
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if, dUl'ing the House-:Fly season, borf/.!' can be used, in the manner 

prescribed above, on all such dumps, except where composed 
exclusively of ashes. 

In the case of troops in the field, when, owing to milita,ry 
exigencies or tactical consideration!;, it is necessary to bury kitchen 
refuse instead of blU'ning it, en.ch addition of waste matter to a 

refuse pit must, in order to prevent egg-lay ing by Hies , a,t once 
be covered o\'er ('(I/III'/e/f1!) with sailor band , in such a way as to 

prevent any upward bo:tka,ge, Lastly, when such a pi t is finally 
filled in , it should be seft/r'{ {l'i{11 lt e8s inf/, or r/lI sC- lIlfsl(('(t sfldr': f/!] , 

POl' this purpose i:iandbags, opened out and Sewn together, may 

answer; when sacking is uf;eel, unless closely woven, a layer of 

stout paper, freo from holes , should be placed underneath; in 
dry countries 01' sen,f;ons such a htyel' of pitper will even serve 

alone, in default of hessian or sacking, The layer of fabric, 

which should be near the surface of tbe ground, must be covered 

over with four inches of sailor sand; it should extend all round 

to a distance of two and a half to three feet beyond the area 

occupieu by the pit, and, after bei ng placed in position, its outer 

six inches should be turned vertically downwards into tbe 

grounel. This method will prevent tbe emergence of any fiies, 

even though maggots should have been present in tbe contents 
of the pit, for mltggots about to ptlpate a,nd waking their Wtty 

upwards, as described on page :J2 in the case of trench htrines, 

are stopped by the layer of fabric 01; paper and pupate beneath 

it; newly-hatcheu tiies are likewise unable to pass through the 

obstruction, and die wbere they emerge from the pupa-cases, In 
proof of this statement, it may be mentioned that in Northern 

Sinai, during the campaign against the Turks in 1916, 300 newly­
hatched House-1Nies were found dead beneath two square feet of 

a layer of sacking used to seal the area surrounding a trcncb 

hitrine. 

(iii) Preuf'lltion (If ureedi llf! 1'n llUl/lan fi tec{'~. 

At the pre6ellt day, the precautions with this end in view 
described below cll iettv concem trooDS in the ti eld. and what am 
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known as "native" races and white residents among thea 
regards the former, experience in the Boer War of 1899-19 
well ,1S in the Great War of 1914-1918, showed that 
certain conditions human faeces may be not only the main E 

of House-Fly breeding among troops on active servicE 
responsible for the production of flies in intolerable nun 
and that, unless subjected to the most constant and SCl"Upu" 

supervision, open trenl'/t llltrin es arc too often nothing me 
than mrrji'/I!/ arrrtJl!/e(i;f!/ ureedillg-plrtces . 

Among native communit ies in warm climates, the dioposal 
hUluan faeces, in such a way as to prevent House-Fly cc 
tamination and fly-breeding, is t1 matter which in the past h 
frequently bristled with difficllity and cannot be dealt with 
detai l here, although it may be said that, provided that Stl< 

communities can, by education or otherwise, be induced to u 
them, much good results from the provision of suitable publ 
latrines. Wherever possible, the latter should be of the aut 
matic, " fly-proof bucket" type, and the method of faeces dispos 
,bould be properly COil trolled incineration, or by means of "fl: 
;rapped" excreta pits.* 

As regards troops in the field, tbere can be no doubt tbat tl 
.toring up of illasses of hllman faeces in holes in the ground n( 
mly conduces to fly-breeding, but is also open to other gra\ 
,bjections, and that therefore, where'-er feasible, trench latrim 

For an illustratetl description of these pits, with constructional detail: 
·Majo]" A. L. Otway, R.A.l\LC., "A Method of Excreta Disposal in tIl 
ics which Entirely Prevents Fly Dissemination": Journal oj the ROYl 
y ;J[cdical Corps, Vol. xlvi, No.1, pp. 14-22, figs. 1-3 (January, 1926. 
'ollowing are the essential details of the form of excreta pit devised b 
r Otway, and stated by i ts author to have bccn introduccd by him a 
mdee, Gold Coast, with entire suc ~e5S. The pit is protected from th 
ler, ticaled over, and provided with a lidded, light-exclud ing filling oritic( 
ess than six to ten feet from the la.tter, the coyering of thc pit is fitte' 
a large-sized fly-trap, roofed with copper gauze. Since the only ligh 
in a t.hf-l nit. nQClCQO t.hl·".., n l-. f.l~ .... ....... ...... 11 .D! __ 1. ___ _ ' ! __ " 
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should be replaced by .fl!!-jJr(/ ~/ /i/t ,. /,"IJ!:;, tue contents of which 

should be i'lcinerai(,lt in such a way as to prevent flies from 
having access to tbe be cal material. The practical impossibility 
of excluding flies from trench latrines, even wben provided with 
so-called" fly-proof" box-seat covers, was demonstrated repeatedly 
dming the Great War; and although large numbers of flies may 
be destroycd by spraying tbe contonts of such latrines with sodium 
arsenite solution (.~et> p. 57), maggots present in tbe faecal 
material are unlikely to be killed, wb ile the over-present risk of 
fly-contamination of food is certain ly intensified by the lise of 
htrines of tbis type. Unfortunately it frequently happens that 
troops re:1ching a fresh camping ground a,re compelled to use 
trench latrines pending the arrival of sanitary equipment. The 
latter may not be delivered until IDany hours or even days h1ter, 
but in any Cl1se, miscbief ]])[1.y be done in much shorter time, and 
often in the past the swarms of flies, that inv;tded a new camp a 
week or so after its occupation, have resulted from eggs laid in 
trench latrines within a few hours of tbe appearance on the scene 
of the earliest units or detacbments of troops . The remedy is 
that each individual using such a latrine sbould (It 11111"(' cover up 
bis excreta, completely with earth or sand, in such cl, way that 
access by Hies is prevented. Simple though this prec(1ut-ion is, it 
is a matter of extrellle difficulty to ensure that it is observed in 
practice. Its obsen7 ance, however, should be regarded by all 
ranks as a matter of good. discipline, and should so be insisted 
upon by commanding officers, while regimental medical ofhcers, 

. by means of popular lectures on Lhe life-history and clisease-calTY­
ing potentialities of House-Flies, sbould impress its importance 
upon those under their charge. 

So soon as buckets are available, temporary trench Itltrine8 
obould be filled in , and sealed with hessian or close·meshcd 
sacking in the wanner already described in the case of refuse pits 
(:;ee p. 49). The buckets should have seats with self-closing lids, 
and, in order that tLley mlty be 'reall!! and not merely apparently 
jl.'l-IIJ·O~/, each seat should be f.;ulToLlnc1ed with ,1 sfl,cking " apron," 
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round, shoulJ be tied round the bucket with a cord. During 
incineration of bucket contents, due 'precautions must be taken to 
prevent any accumulation of faecal matter at the incinerator. If 

circumstances are such as to render incineration impossible, 
bucket contents must, of course, be buried as often as necessary; 
in this case pits must be filled, filled in and sealed precisely like 
those employed for refuse (see p. 49). Especial care must be 
taken, before the final filling-in, to ensure that there is never any 
upward soakage through the covering layer of soi l or sand, since 
damp patches thus caused alwa,ys attract flies and may lead to 
egg-laying. 

MEASURES .-\.GAl~Sl' THE ADULT FLlES. 

Hlwing briefly outlined the simplest and most effective means 
of preventing Honse-Flies from coming into existence, this 
pamphlet may fittingly close with a short account of the best 
methods of dealing with fli es which develop in spite of all pre­
cautions, or which negligence or ignorance have allowed to come 
in to being. 

House-Flies, as observed in 1916 by Miss Olive C. Lodge,"" are 
characterisell by "extreme curiosity," and this fact should be 
borne in mind when employing either traps or" tanglefoot" (see 
below) to catch the insects. Devices falling under either heading 
are likely to prove more attractive after a certain number of flies 
have been captured, and therefore it is always worth while at the 
outset to catch some of the insects and use them as decoys. 

On the other hand, it was found by Miss Lodge, as previously 
by Hindle in 1913, that House-Flies displa.y li D c.o(our-jm!f'erellCl', 
so that the belief, occasionally expressed, that it is possible to 
exclude flies fro111 rooms, or outbuildings such as cowsheds, by 
applying a particular colour to the walls is devoid of foundation . 

* Of. Olive C. Lodge, " An Examination of the Sense-Reactions of Flies" : 
B'Il11etin of EntomologicaZ Resccuch, Vol. ix , pp. 141-151, Plates viii-xi 
(September, 1918). 



The House-Fly. 53 

(i) J)[etl/lu!s nf ,Iest/ol/ il/fl H ill/sf- F'/ie". 

These include the use at :-tl'rtpS; the ::;ticky composition 
Imown as " tanglefoot "; poisons ; spraying fillid s; flame; petrol 
fumes; and" fly-killers. " 

'l'm/ls.-The old-fashioned glass bell trap (baited with a mixture 
of oatmeal and beer) and the more modem" fly-balloon" of wire­
gauze (baitea with anything attracting flies at the time, or with rt 

paste composed of equal amounts oC sugar, cheese, banana and 
bread, moistened with beer 0)' stout) are both efficient, and are 
too well-known to need description. To kill flies in a balloon trap, 
the latter should be placed for a minute or so in a hot oven. 

House-Flies can also be caught in large numbers by means of 
the ingenious Japanese" clock-work" fly-trap, which, however, 
besides being expensive, somewhat complicated and liable to get 
out of order, is un9btainable in the British Islands. The trap 
consists essentially of a wooden drum, which can be smeared with 
some kind of bait, and is ma<le to revolve very slowly by means of 
clock-work; a :liy settling on the ch'um does not notice its slow 
movement, and, unless it take wing in time, is carl'ieclround into 
rt part of the trap whence it makes its way into a cage from which 
there is no escape. 

A simply constructed" box trap," for cfttching flies on a large 
scale, was designed during the Great 'War by Dr. Andrew Balfour, 
C.B., C.M.G., and often employed with conspicuous success in 
the vicinity of mess-huts, cook-houses, butchers' shops, and latrines, 
in standing camps in Macedonia, Egypt, and elsewhere. This 
trap, which is intended for use in hot sunshine in the open air, 
and is baited with any attractive material such as chicken entrails, 
tea leaves, a mixtme of bread, sugar and vinegar, etc., is either 
oblong or cubical in shape, and may be of any desired dimensions ; 
a cubical trap with sides 3 feet in diameter is, perhaps, as con­
venient as any. The frame should be of wood 11 or 1~ inch 
square in cross section, and the uprights need not be connected 
by wo ad at their lower ends; tbe top of the trap and the lower 
half of the sides are covered with wire gauze. while the upper 
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half of the sides is formed by t~fjht1y sfrptchfll calico or canvas. 
At the bottom the trap is open and rests upon, but is not ((tt{l('hell 

to, an alighting bO<1rd of smooth planed wooa, which ohould 
project from four to six inche~ beyoml the trap <til round. The 
uprights of the frame are ,Llone in contact with the alighting board, 
the wire gaulle sides being turned inwards one quarter of an inch 
above the latter, leaving a slit just high enough to admit a 
Bluebottle, and forming an inwardly and upwardly projecting 
flange two or three inches ill breadth. As a proof of utility, it 
may be mentioned that 10,000 flies have been caught in a trap 
of this type in two hours. Tho imprisoned flies can be killed 
hy means of one of the poisons Ol" spraying fluids mentioned 
below. 

A modified form of this trap, said to have proved effective in 
the United States, has the sides of wooel; except at the corners, 
these are cut away at the lower edges sufficiently to allow flies to 
crawl underneath, and the bottom as well as the flat roof of the 
trap is of wire gauze. The bottom is indented upwards so as to 
form a roof-shaped ril1ge, beneath which the bait is placed, the 
ridge itself being about half the height of the trap, and pierced 
with boles a quarter of an inch in diameter to permit flies to enter 
the latter. 

Tltn!]lfjoot.--Papers coated with this composition are, now­
adays, procurable almost everywhere, either in the form of sheets, 
or nan-ow strips intended for suspension . For use during the 
day, the former are generally preferable, and are said to be most 
effective when Cllfl'fi{ illto 1101' sTuIJle of (In rtrch. It is sometimes 
advantageous to make a supply of tanglefoot for oneself, since 
its manufacture is quite easy, and once made it oan be kept 
indefinitely in a closed tin and used as required. The best 
ingredients are castor oil and powdered resin, which are converted 
into tanglefoot by weighing out five parts of the former and eight 
parts of the latter, and heating the two together until" the resin is 
entirely dissolved. There is no advantage in allowing the mixture 
to boil; for use it should be applied as thinly as possible while 
hot, or after being heated, to the surfaces that it is intended to 
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coat. The latter may include (llctzf.tl paper"'; wires for sllspension 
ver tically in kitchens 01' latLines; horizontal wires stretched across 
the in teriors of dining-huts a bove Ilead level; am] the WOOdWOl'k 
of temp0ril,ry shelters in which Hies ll,rC numerous. Naturally, 
tanglefoot is effective 0111y so long as it rem,Lins " tacky" ; tangle­
foot-coated surfaces which have become dry 01' are covered with 
dust are absolutely useless. Should coated, vertical wires have a 
tendency to drip, tbis may be prevented by affixing to the lower 
end of each a small square of stout paper, crumpled so as to 
form a rough cup. A wire which is covered with dead flies is 
readily cleansed by being passed through a fire, and can then he 
re-coated. 

Poisons.- Tbe most effective are jOl'lI1rtiin , sodium arspnite , 

and llyretliru /Il POlI'{Zf)'; sodium arsenite, however, being highly 
poisonous to man, is not suitable for general use, even were it 
obtainable by the public. 

To kill flies by means of jormalin, mix together two table­
spoonfuls of commercial (40 pel' cent.) formalin, one heaped 
table-spoonful of sugar, half a pint of clear lime water, and water 
to make up one pint. It is advisahle to use lime water, in the 
proportion indicated, since, as was discovered by Dr. Ll. Lloyd, 
in the H ygiene Department of the Royal Army Medical College, 
dUl'ing the Great War, a solution of formalin in water otherwise 
soon hecomes acid, and consequently unattractive to flies. For 
use, it is besb to place the mixture in a closed vessel, so as to 
shield it from the action of the ail' and to ensure that flies do nob 
fall into it, since exposure to the air and pollution by the bodies of 
flies neubmlise the li me water, an<l cause the fluid to become acid. 
The mixture lilaY be poured into It tin, which is then closed by a 
lid perforated with boles, through which are passed wicks so 
arranged that their lower ends dip into the fluid. But perhaps an 
even simpler mode of employment is that which is described by 

• Or paper coated with a solution of one ounce of ordinary glue in three 
ounces of water, applied with a fino brush all ove r the su rface, and allowed to 
dry before the coating of tanglefoot is given; ~l1Igl(lzecl , absorbent paper 
is useless. 
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Dr. Lloyd * as follows :-" The poison is placed in a hottle, and 
tbe mouth is closed by means of a platform of absorptiye material, 
from the centre oC which it stem oC the same mat~rial passes down 
into the tiui tl. The top is wette(l with the tluid at tbe com­
mencement, and is kept wet by capilhtry attraction. Sucb an 
arrangement may easily be made from blotting paper. A circle 
of the paper two inches in diameter is cut out, and a smail slit is 
made in the centre. Two strips of the paper of tbe same width 
as the slit are then passed throngh it, and the ends are doubled 
outwards and down wards . The strips are then drawn down till 
the doubled back portions rest on the platform, and the trap is 
ready for use. This form of trap may be used under cover or out­
side when it is not raining. The paper should be renewed every 
third or fourth day in any case." Indoors, formalin generally 
works best in the early morning, when, in kitchens, dining-rooms 
or offices, provided precautions be taken to ensure that no olher 
SOUTte/;; q( r eji·('s/tlllr"ni fer!! (u·/·('ssi/J1e to House-Flies, the insects may 
often be found dead in large numbers round the vessel used as a 
container. In warm, dry weather, when there is no wind, formalin 
mixture can also be employed with good effect in the open air on 
the edge of manure heaps, near refuse bins, or in the vicinity of 
stables, kitchens and latrines. Since formalin is poisonous to 
human beings, the mixture must be used with caution, and care 
must be taken to prevent it from being interfered with by children. 

Although a sweetened solution of sOIIiu.m arsellitr,t as a means 
of destroying House-Flies, is often extremely effective, this po ison, 
owing to its deaclly nature, is, as already explained, not to he 
recommended for general use. In the Army, on the other hand, 
under the control and supervision of medical or sanitary officers, 
the objection referred to is not insuperable, provided that the 
solution be not usecl in or about billets \,here there are children 

* B~tlletin of EntomololJical Research, Vol. xi, P art 1, pp. 61-62 (August, 
1920). 

t OJ. C. W . Mally , "Note on the Use of Poisoned Bait for Controlling the 
House-Fly, Musca ilomestica, L." : Sontit African JO llTnal of Science, June, 
1915, pp. 1-8 (sep. imp.). 
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or other civilians, or in such a manner that it cltn contaminate 
\yater 01' Iood iotend611 for human use. The poison can either 
he employed 00 a small scale indoors, 01' can he sl_Jr;tyed on to 
manure heaps a,ud surfaces (such as leafy bmnches, Htraw made 
into bundles and suspended, etc.) in their vicinity 01' that of 
latrines, on which House-Flies congregate. Another metbod of 
employing the solution in the open, found very effective in 
Mesopotam ia during the Great 'War, consists essentially in a 
double layer of sacking fixed in a vertical frame, and irrigated by 
mea;s of a, special contrivance. After being once thoroughly 
wetted, tbe material is kept permanently wet with the fluid, wbich 
automatically issues from a metal reservoir abo\·e. For indoor u~e 
1 gramme (15~ grains) of sodium arsenite is dissolved, by aid of 
heat, in 3~ ounces of water, to which two beaped tea-spoonfuls of 
sugar should he added; the attractiveness of the solution to flies 
will be enhanced if beer be substituted for water. The mixture 
can either be exposed on pads of cotton wool in tin trays (in which 
case, once a pad is impregnated, it can be made to do duty for a 
week or more by moistening it as it becomes dry), or placed in 
closed tins provided with wicks. 

For making sodium arsenite solution for spraying purposes the 
formula is :-

Arsenite of Soda (80 per cent.) .. 
Crude sugar or treacle .. , 
Water 

Ilb. 
101k 
10 gallons. 

Since sodium arsenite is not readily soluble in cold water, it 
should be dissolved in a little boiling Wl1.ter and added to the sweet 
solution. In handling or storing the mixture, its highly poisonous 
mtture in regard to human bei.ngs and animals must, of course, be. 

borne in mind. For spraying manure heaps and otber surfaces, 
a Vermorel's " Eclair" knapsack spraying pump, which delivers a 
fine, mist-like spray, has been found to answer well. When this 
metbod is adopted, while the weather is warm spraying should, 
for a time at least, be carried out daily, the afternoon between the 
hours of 4.0 and 6.0 being, in Europe, usually most suitable for 

the purpose. 
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Fresh P?Jrethrum pOll'llp1' (" Keating's Powder") distributed 
through the n,ir-either hy aid of a speci'Llly adapted p:oir of 
bellows, baving a conttLi nOl' neal' the nozzle, or by the rough­
and-reaLly means of placing a fow toa;;poonfuls of the powder 
in the centre of a sma.ll square of lllusliu, screwing up the latter 
with the hn,ud, and then vigorously shaking the bag thus formed 
-affords a simple and very effective method of killing House­
Flies in dosed rooms, huts or otber shelters. If sufficient powder 
be used to produce a fogginess in the air, flies which cannot 
escape soon become paralysed in their hind legs and shortly 
afterwards die. The powder, although not harmful Lo human 
beings, is somewhat irritating to the nose and throat if inhaled, 
and also naturally settles upon everything in the room, so that 
the method is rather messy. In inhabited rooms, therefore, it 
is sometimes preferable to employ the fumes produced by 
bringing a candle flame into contact with the under side of 

the lid of a tin, upon which a small quantity of the powder is 
heapeu. The effect of the fumes is to stupefy flies, which fall 
to the ground, and can then be swept up and destroyed. 

8j1l'f1yin!) F/uids..-Various spraying fluids for the destruction 
of House-Flies are on the market and obtainable from chemists 
and stores. They generally consist of an alcoholic extract of 
pyrethrum powder, to which in one case are added safrol, and 
sufficient soap to make the compound emulsify in wa,ter; the 
admixture of ~ to :3 per cent. of castor oil is said to increase 

efficiency. For use, the fluid is diluted in Yal'ying degrees with 
water, and then atolllisec1 by means of a, " Mackenzie" or other 
sprayer, producing a fine, mist-like spray; in order to kill flies 
the insects must be thoroughly wetted. While pyreturum sprays 
are capable of being used with good effeet under certain condi­
tions, as in private houses at night when House·Flies are 
abundant, they are of little value in the open under field service 
conditions, at any rate, in warm climates. 

Although not suitable for ordinary domestic pmposes, an 
emulsion of paraffin oil, which is fatal to Honse-Flies if it 
actually comes into contact with them, is a satisfactory fly-spray 
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for use under certa,in conditions on active service. During 
the Great War the following formula \yas tried, in Macedonia, 

by Captain James \Vatenltoll, late R.A.1\l.C., awl founa to be 
thoroughly effecti\'e-

Soap .. . 
Water .. . 
Paraffin 

t lb. 
~ gallon. 
1 gallon. 

When used pure, this emulsion was almost instantly fatal-" not 
a fly touched escaped"; a dilution at half strength was also 
satisfactory. Clogging of tbe sprayer with dried emulsion may 
he prevented by passing a small quantity of clean boiling water 
tbrougb be nozzle after use . 

f,'{rtll2f'.-In camps in wbicb House-Flies are abundant, the 
insects may often be found at night sleeping in large numbers 
on overhead wires or banging cords (se(' p.28). Under such 
conditions, they can readily be killed by butning them off by 
means of a brown paper torch, or a lump of cotton wool satu­
rated with methylated spirit. 

Pl'l)'ol Plt/JlI's.-If a soup plate , or similar shallow vessel, 
containing a small quantity of petrol be passed beneath House­
Flies resting as described in the foregoing paragraph, the insects 
are stupefied by the fnmes, faU into the liquid, and are killed. 

"FI!J-Ei17pj· .•. "-Racquets of flexible wire gauze mounted on 
wooden hanc1les, 01' consisting of discs of solt leather provided 
with handles of wood or wire, are known as "fly-killers," and 
in capable hands amply justify their name. Of the two, the 
former pattern (in England generally obtainable from iron­
mongers) is preferable, particularly if the edges of the racquet 
be bound ill such a way as not to fray. A general and energetic 
use of fly-killers in houses and other dwellings throughout the 
fly-season might reasonably be expected ere long to produce an 
appreciable effect upon the number of House-Flies in existence. 

(ii) Genera.! Precalltiong. 

The so-called" fly-proofing" of doors and windows of dining­

huts , kitchens, and similar structures is useless, unless tbe only 
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entrance and exit is a porch (preferably not less than ten feet in 
length) with a spU:r10Sill!!, fly-proof door a t each end. 

House-Flies may, however, be excluded from sheds; marquees, 
and similar strllctures by protecting eacb door or other opening 
with a net (ordinary fishing net, with a mesh of about i inch), 
which, provided it be without holes, the insects will not pass 
througb. In the case of doorways, the net must of course reach 
to the ground, and care must be taken to see tLab it is nowhere 
caught up. 

Larders, for the sto!'age of cold cooked food and food intended 
to be consumed uncooked, must always be fly-proof, and eating 
and dtinking utensils (including plates, glasses, cups, knives, forks 
and spoons) after being cleansed must be kept under similar 
cover. 

IVhen House-Flies are present at and before meal-times, 
especially under conditions such as those of active service, all food, 
including jugs of milk or other liquids, set out on tables should be 
protected by fly-proof covers. These may be either wire frames 
covered with wire-gauze or mosquito netting, or squares of muslin 
weighted along the edges. Under the conditions indicated, p Z((.le8 

anll d1'l;nkin!} cBssels P,lpOSP} 011 tables fo}' use should ill1 '(l.l'iably be 
turned 1/,psirle down untill'equireil. 

House-Flies may be prevented from settling (and possibly 
defaecating) on the rims of tea-cups by smearing the edges of the 

latter with a little bacon-fat. 
In hospital wards and similar places, House-Flies should not 

be allowed to settle upon persons suffering from infectious or 
contagious diseases, Rigorous precautions should, of course, be 
taken to prevent House-Flies from coming into contact with the 
sputa of consumptives, or with the evacuations from cases of 
cholera, typhoid fever, dysentery and summer diarrhoea, 

The foregoing pages will have signally failed in their object if 
regarded merely as an academic treatise, or if they have not 
convinced the reader that the House-Fly is a creature of disgusting 
and dangerous habits, no more to be tolerated inside om: dwellings 
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or upon our meal tables than a plague-stricken rat. In those 
already conversant with the facts recorded on pages 33 to 38 of 
this little work, the sight of a House-Fly browsing in a sugar­
bowl, sipping at the edge of a tea-cup, or struggling in it milk­
jug, excites a feeling of repulsion akin to nausea. Yet those who 
know are few indeed in comparison with the many to whom the 
subject of this booklet is nothing more than a nuisance, to be 

waved aside with ,1 hasty exclamation or passing jest. On the 
other hand, to preach to the converted should be needless, were it 
not that even they do not always act in accordance with their 
convictions. If readers of this pamphlet will not only endeavour, 
so far as their opportunities permit, to translate its simple precepts 
into practice, but will also try to persuade others to do likewise, 
the results which are likely to follow may ultimately be productive 
of untold good. 
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Hog ('hol,',a, Il o u"'· l-'li ,,, antl,:3s 
.lluok-\\'or 'lll ( : 1 i/I,'!J/ns/OII1 r1 f//(U((, ' JIlt!l ' . 

caUSt' or IIlilh'I':-j' :lIHu'lll i a O L' huok­
\\'(11 '111 di :-j( ';-l:-'('), ('~':-~I"}-: (h'po!"i tt'd h ,\~ 
Il oll:-:p-Fli('s at ,\h'XHridl'ia. :3,) 

("nl ,' *) 
I I W ':-i!'- It l<l Iltlr'l' : \\'!I('I_\ .r(, J'}}I ') }lIi)/(l~ 

dli('f I) f", t'di ng- plac(' (I f II()lIKl'-F !~'. 
;1:-; g'(-' ll l 'I 'a i f'ul l' nntl lIndt' I' nOl.'lnal 
('onditi(Jn:-:. if! t (· II'IJ('l':.lt ( · dilliattl:-;. 
II I: nol a b",'('din~'l'lnl'l' \\'11t'1\ o il! , 
17 : flf"t" "('nlion o f IH'(.'E'ding in . 
IU- ·17: i""inl' L'alion ',I', b )' trool" 

(I n ad j\' (' s( ·r v' j(,l' . ·10: 1I;oj(' !eF;s t o 
hlll'Y in t)I'dI'L' tn Pl'('\' (' llt br("f'ding, 
III : (,/(lS (' pa('king. r Ot' pl'("YC'n tio n 
{If lJl,(, t'Ji ng- ( inf'l 'pasL'S Y H.1110 or 
""'rllII" ·). ,II. 12: h("II (, jJl'odu ... :d 
lJy ft'l'I II (·nta.t io n ill c1 o~l-'-pal'kpd, 
fl'(-'s h JIlann ,'C', ,11: con'ring " 'illl 
n ilcd saek ing ( ill <,, "en( of fa ilure 0 1' 
close lJal' king ). ,t2: t lu'ning O Y P 1' 

~urface of a, ,u3 nUl'C dunlp , to kill 
maggo l'S by h('aL n nd gas,," of 
fermen(a l ion , ~2: ' I)l'c",ling (fot' 
troops earnpaignjug in llot, th 'y 
d illlatcs), <lctaib of Pl'(I(;" l!w'e, 42 . 
,t3: {'ollt..'c ting f>gg-HJasses in, :1-,1: 
I nlpp ing a dlLlt n ,aggots in , ~·4, ·ii': 
h','al Ill('nt of hO'>;e-manu!'e by 
hOI'''''', J,(j, by belle-bol'P, ,l7; illlport­
nn('t.' of tre<.l.ting fresh JU lUllU'e Jur­
ing b"C'Nling sca~Oll l)y one or nther 
l>l'c " ,'n t i ve method rI.escribed. -1.7 

Tlow,(,· Fh- (Common l!'ly) p er t inac it y 
oJ, 7 : ' i lIabiJi1 y of n;o~t people to 
I'e cog'ni~" with c('rt ainty, 7 ; en­
lal'g"d III01jplg of l'C'T'fc,('t ins('ct 31'111 

G5 

pn·lilllinnt ',\· :-o: tagl ':-i, 7 (not e' * ~ : 
di,tl'iblltion . S: "l'pal'C'lll.ly not, 
indigenons j u ( " Jnl n'I'ate n,,' ~ ion :-;, ti, 
:~I: di::.t in l.:i in.' l'iI UUlt'1 \·I'S, ! I ; 
111'(1) .;';t: is. H: fl i('s ft '('q l1entl~' lrtis­
t u k ('11. foJ' . 0 . .IU: d ol'S n ot ~T'O\", 10 
(note n : lil'p·hisloI'Y. 1.'>- 23 : bl'ced· 
ing-- pfa,'p:-i . l1:ltllr'(' of food -.1na.terl a J 
of Illagogot , ].\ .IU (and notes * t): 
lI o \\' t-'llnhl p,[ to l)l'ec'" aI, Cairo 
timing jlol ' ca,on, 1U (1Io l c' '): 
nPP(' t:.1 1'unc·1" in uonornlal nUlnbers 
<.ullong t toop :-; in th(' Ji pld . as in 
(;a llil'o li ( I!l l,' ), lS: ('gg;S a nd egg­
l;l~· illg. 1~. 10: figutf' :-, ho\\'ing ('gg~. 
1~: l lllilihe l ' of q!'g'-hnt (' lu: :-: and ( 'gg~ 
l a id II\, :t :-, in ~ It' i'eJlIah', l\l (a nd 
noft' *f : [t'll g-til (I I' pl'l'iod dUI'ing 
whi c h ()\·ipo,...; it iu n con tinll ('~ . lV; 
f':1('iol '~ ilJlllI t, t.ldng ratt-' uf d ('v('lop-
11)('''(. 1 \1: ,"ngg;ol (la ""'I), "itlL 
_li~llL'I'!" . fD- 22; dUl 'at intl or Jlw ggot 
s1 ilK". 1 ~l. 2n: Illtlgg()l s in Jllanurc 
1t('Hl's ('ollfi rll ,tl to ~ \llll· l'fit-ial layel', 
\\,]IPI'\' t !I f' il ' lll'('~t.' n (;(· when lna.tUI'C 
i:-; jndi ~·at t·d iJv t,.il/(1'u[ion a nd 
jl(l//"lIill(1 "I' , ,,j,['a('(' , :lO, 21 (,,-nd 
110 (t ' * ) : II'(I.I'!I apIH'a l'an('('. and 
ll1ig l'a t illl) 0 1' rllll~'-r('(_l l ilaggot 
h .. l'u ,',' 1II'I'"lio n, 2 1. 22: ]Iupa 
( ('llf_'~·::;ali :..: ) and Jig-HI'I.": o f pnp:lI'ium 
(' hl '~ · :::a lis-('asl' ) . 22: Hppt.'al 'an CL! of 
adil it on l' Il ll'I 'geIH.:e rl'O I H Ilupa l'iHlll , 
22~ 2:3 : ])t ililllllll . 2 :~ (and BotC *) ; 
PO\\' (' !' o[ 1l ( '\\' I~' -hat dl(ld adult, t o 
IHII'I'(l\\ ' upwell'Li s tllI'u ug{t so il QI' 
sflll ti. 2:-~: lllilliltla i dnl'utien or life ­
(',"" 1" , 2:~ (alld no l-,' i') : 1'l'(' lIl1dit y, 
:..:ugp-t .. :--;t i\,p ligul'v:,:. ~L: (ll'stl'uction 
o f la l'gc' Illlltdlt! I 'S ill la( (· :--; lIJ1HIH'r 

Hnd a utulIltl b;.~ paJ'Hsitic fnn g-u s 
( l i '/lflJ(f.')(f 1I11(.~('((e). 21. 2.): dt 'sf l ' UC ­

ti,)JI t in l'.K .. \, ) o r a l'f"'l','n(age hy 
{t bac i<'l'iufll ( ..... ·t((pliy/of·ocel(,'"' 1HUS­
('oe) , :!'.: le ll gl " o r life . ~ ,. (a nd 
noll' i') , :!ti, : III , :lI.: "('''''1I1ia1ly a. 
I lligl'c_d(H'~' in;;:'l '('L " 2U : Il'ngth of 
{Ii~hl. 21i, :!7: di" (,,, tion of i fj glj t 
gem'ra.lly lI o l lIIllC" a l1'l'cted by 
JtJut.lf' l':li( ' \\'ind ~ . 27; irllpo ,-' t'anc~ of, 
as di:-:t urllt--'l' of I·(:'st . 2R! b ch a.v io lll' 
llnde l' il1l'lu{' n c(' of kham.r.: i ll: 28, 2D : 
.. hange ill behayiolll' 01'. to\\'al'd~ 
elo.~e nf ~ '( "!I ' (in 131'itis " 1,<,), :!S 
(not,,') : fale 0[. in " 'int er, in 
H"it ish I s , and ::--<, "\ IJI cl'iw , :!!)- ,11 : 
no ""i,[('n('l' in 5 llllPo1'(, of form er 
b elief that. in 111f'se ",' g ions, ins/ 'ct 
hi bema/c8 in adult, stale, 30 : belie f 
in q'l<'~t io ll 0[1,0'11 dll e to llIistuken 
idenl ilica tio n , :.l tl (noLe * ) : ]11(1)(1" 

in Bl'ih"h Is.. K, .,\Jnel'ica and 
~imilal' jat iL(I(l, '~ , ap peal's gC' nel'a lly 
not 1'0 s m' ,' i 1'(' ",intel', :30 ("nd 
nol·e 'i'): lan'ae ill li v ing sua.ils , ill 
Franc(', 31: tim(' of "Pl'l'aral)ce and 
ReaSOIl :l l ()C(' lll'l'{ ~ n(;t.). i n 13rii-isll l s ., 
::ll, 32 ; ,'aIlSi'S o f;l JOI' lI l H OIl,o('·F ly 

B 



66 I ndex. 

" plClglI ('J" 32; jn:;ec:.: L (' i1I'lJJ..ics (If" 
:12. 33: uglll'(' of insect in fligbt , 
3J : House·Fl~· in relation t o 
disea se in h'illlan beings . :33-38, and 
in domest ic animals , 38 : r easons 
for importa nce of insec t in conncc· 
tion with human disease . 33- 35 : 
predomina n ce o f females among 
House·Flies freqnenting human 
faeces, 33 (note t ). 3-1 ; p eriod of 
insect's infec tivit \" in cas" of certain 
d iseases . 33 (n ot e j-) : Honse·Fly 
menace in :\Iiddle A ges (figure), 36 ; 
list of disease-germs and eggs of 
paras iLi c worms deposit.ed by wild­
caught House Flies at Alcxanehia 
(Wen yo n 's and O'Connor 's investi­
gation~) . 35 (n ote 0 ) : vomi t of 
Honse-Fly, 3" (not e :t), 3,; (li~eascs 
(huma n ) l!arTied Or capable of b eing 
carried by H o use·Ph-. 3fl . 37 : 
pee v e nti \ -e'" llleaSUl'C::; a jld l'e rl1 E'die~ . 
39- tiO : t ,,-o golde n 1'lll"s in d ea ling 
with ITOllS(' FJies. 3(1 : nl casur(J~ 
against eggs . maggoi s and pupae. 
39-52: ehloride of Jill"! u o'e lcss fo!' 
pr'ev ention of brcdling . 8!) : I Jro­
vent·jon of breeding in ho rse­
manLu'e, 40-± 7 : collect ilJg C'gg­
masse". 44 : trapping ",dull 
maggo( ~ . 11-1. 4,.,: breeding sea~on 
in British Is .. +8: usc oJ h essia n. 
sa ckinl'·. (It' (anel ) sloui pap e l' t(. 
prev ent elnergen t.:l' frmtl. refu:sv 
pits , Ml. a nel frOID tl'0nch la lrines . 
5 1; m eaSllres against l[ollsc-:F'l.' · 
in a dn] t stal< '. 62~tj O : House­
FJy cbaraeteri,sed by "extre l)w 
l!uriosi ty," hut, devo id of colo",'­
preference, ,,2: m ethods o f desh'oy­
ing, :53- 50: iraps and baits for. 
i,3, St, 34 (note) : t a nglefoot for, 
i5±. :"i,, : poisons for. 6':;-58 : spray­
ing tluids fo r. .:;8-:;0 : destruc tion 
b )- Tnean s o f fl a me, p e trol fLUllcs a nd 
fly -killers, 5!J: g eneral precautions 
against, 50, 6U: exclu.-;ioll b)- nleans 
01 nets, GO: precaution ::; agains t. 
in case of certa in disea ses . fiO : not 
t o be [,olerated inside (lwellings or 
upon m eal t a bles, tiO-51 

nons€' -refuse, breeding - place of 
House-Fl.,- when conta ining d ocay ­
ing and fermenting organic m atte l'. 
Hi; p rev ent.ion of breeding in , 48 . 
41) ; desir-a.bilit~- of fr equen t removal 
of, 48: bLU'ning ( onJ~· real l~7 satis ­
fador y mode of dis posal), 4Fr : 
t reatm ent ,,,ith borax. 48 : ashpits 
inadvisable in milita l.,- ('am ps, 48 : 
dumping, minimlll'U distan ce frOID 
ha bitatio ns, 48 : b uryiug a nd 
sea ling (in d efa ult o f burning), for 
t J'OOPH in (he iic ld , 49 

llutcbi,on. ll. n., experim eni s on 
lengtll of pre-o viposit,ion p eriod and 
date of l Jairin!! in H owic-Flies (in 
U .t-l.A. ), 23 (notc :::), 24 (note) 

1:1,l)rll 'O /"I'(' ric)tJ i)JP . ...:. Hfl t'l )l 'l U\- of 
Il o u~e-.Fh- Mil St " hl .--Fly · in 
E lU'0 pc. a:; 

Hyg iene D ept.. R .. \ .'r. ('o ll cgl', ,, 5 
H,-Ill e uo ptem (\-ario uo f""11ilics . gen era 

a nd s pecies) a" cnCllli ~s or House­
Flie~, 32, 33 

Ineinera.tion o f hOrS('-llla nurr' fOl' pre­
vent ion of Hom;C'-FI~ - breeding 
among t wops o n act ive s(,l'Vice, 40 : 
of hou, l'ilOld I -eiU';C; 48; of human 
faeces. U 1, .,2 . 

Italy (8.). Ti o us('-FI ~ - h l'peding in crllst 
of sept ic lanb ill. Hi (l1ote -i-) 

J apa nesp (dock-m)ck ) 1 1~ - -(ca L' , .'0 

Kanlara (SII0Z ('anal ), ""I'(' l'irnent. ill 
llou;;p-Fl"- iJl'('ecling a t. 2 :~ (note t ) 

;: Keating l
::; P OWd l' l' "-... ec ]:lyr etbl'Ulll 

pa n-d el' 
l(hcun~i". e lreC'l (J f. "1'0 11 Jlouse-Flies 

in PaJ.'H tin l'. 2 8. 2!1 . ;mel 28 (note -n 
Kisliuk. i'lr. . :10 (not l' T) 
Kohay,,,h i. D e. 11 .. 2.~, :3U (and note -n, 

3 l 

L aak e'. E _ " - . (and .Hio'lIo \lp. P . C.) , 2() 
L a k ,> Ed(' (U . .s. ~L ) . H o u.'{,- Plies som ('-

timl's b10 \\"]1 Jon;: di st a nces over, 20 
Lamblia int e8/ i1l (l/i·,- s('(! (ii " rel ia 
Lru'\'u or HOlise-FJy- 8ft )Iaggot 
Larynl Tra p (B a ber ). ~ .. -, (and note * ) 
Lat,cilles (t l·C'n cl , ). mjgra tio n of 1:I o use-

F ly IIIaggots ll'OnJ . bf' i'o('c lJlIpating , 
22: as IToUR(_"- _Fl ~' bl.'ccdin l?; -pl (:Lc'p:-o; , 
';0. ;;1: shoul d h " replaced by ft,v­
p rool buck et s and inciner a tion. ;;0 , 
5 1 : lIselcssnes:-:i of d fly-proo f " 
bO;': -~(.'H t coy crs fo l' , :ll: intensify 
l'is).:: Ot fh--conta mination of food, 
I'll ; du t y of each indi'idnal u sing, 
51 

--, ])ublic. acl'dsalJl c fo1' " na t i\'c " 
com mlmiLies . . :;0 

Lepr'o,,)-, H ouse-Flic.- capable oJ 
<; art'~riIlg, 3(:) 

L esser nouse-Fl~- (Fwl/I i l' r,(l'I1'iculcais) . 
n. 10 (and 10, notc i- ); hreeding 
m a teria l. dis tinct ivp ch aracters a s 
compa.rerl \\i t h Hou~e- I" l y. sea son or 
OCC Ufl'e n Cp ill Hr'it is h Is., a nd 
b ch a \'jo lu' in l'OOlliS . .I (I 

LiTTl" . chlor id e 0 1'. t1o'ples'; for Jlce ven­
tion of I1 IJll s l,-}'h- b reC'ding. 3() 

- - w a t e r. u se of. in lli a king fOJ'mali n 
mixt ure fOl' killing I-j ll u,c-Pli es . ;5.; 

- - ]leel r e fus(' . H o usp-FJ,'- h,'('cd ing 
in (in .H1·iUsh Guia n a) . Hi (not!' t) 

L inm ophora /willilis (L i?tlll ophol"ll 
sep/enwo/a/a ). lU, 1-1. ].'i: appear­
ance. l-!: on ce hred fr·o II I <ta ble 
n l anU1'C-, 1.,j ; hibc l'llating lluuits, 1;j. 

Linnacus, '7 
Lloyd . DI·. Ll.. .,.:; 
L odgt', :\fiss Olin, ( '., .-.:! ('wei 1IOt 0 *) 
L oti /{m jJercm u: , l:i 
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lIiack<'nzi<' ~prayel', 58 _ , 
Maggot', (Ial'va) of gouse-Fl)'. liJ- 22 ; 

ligures . 20, and facing page 21; 
waxy appearance of, wben about to 
pupate, 21; migration from ,L 
manure-heap before pupation. 21 ; 
OCC1U'L'Cn Ce in H nests" in jllre~te(l 
manurc-beap~, 20, 21 ; uligration of 
adult maggot from trench latrine, 
and depth of soil or sand through 
which capabLe of ascending, 22; 
speedily ki lled at temperatures 
above 114·8cF., 41; m ethods of trap­
ping when infesting manllrc-heaps, 
44,45 (anti noLe *) ; unable to pass 
through h essian or close-meshed 
,'a cking used to set,l r efnsc pits , and 
trench latrines after being filled in , 
49; unlikely to be killed by SOCUUlll 
arsenite solution, af.,plierl to contents 
of a tl'end,l.u,trwe. 5] 

Mally, C. W ., 23 (ncite * ), ,j!) (note n 
Manure (Horse-)-see not~e-mallurc; 

methods of pret'euting House -F1)­
breeding in, 40--47 

Marett, Lieut.-Col. P. J .. H 
Medical oilicel's {t'egimental. aHacited 

to units in t,lle field), should leclure 
on Housc-Flies. 51 

::IIeso[,otamia, 21 '(noLe *), 38 (nole '1'), 
fi7 

"11 "sNt outwnnal;;; (11.[. coni llu ). D. 10, 
11: breeds in catUe dL'opping;; in 
fields. 10: riistin('liv<' characters of. 
as ('ompHl'C([ wilh Honse-Fly (.il1. 
dOllw,' /'ir(1 ). 10. 11; llibernlLt.ion of, 
14 (noLe *) . J5 

-- ('orv;lI(( (= .ilL ""I/l'Yl/I/(lZ i". q.\'.) 
-- riome"li('(l ( ilouse-'Fly or COUWlUll 

Ji'ly)- scc House-Fly; said not to 
OCCUl' in S. India. 1>; other llicti 
frequ enllj ' Hlislaken fOl'. D, 10 

--nebulo. k 
Jl1u8cina 81(11)(<[""8, 10 . .12: hl'ecdjng­

lnateria i, 12: sorneLinll'S hibel'nat.es 
in housu::i 01" outbu..iictings, 12; 
general uO::ic dption of, 12 

Nets ((llihing). a means or ex clud in g 
House- FI ies fWl11 sheds, ma,l'q uees, 
etc., 60 

Onlmea.1 ancllwer. aneffectin' bail for 
l,raps for Bouse-Flies, 3·[ (note ). 53 

O'Connor, Capt. F. W. , :'I" (note *) 
Otway, "'Cajor A. L., 50 (and note *) 

l'airing in House-].<'lies. interval be ­
tween emergence and (in U .S.A.). 
24 (noLe); fO'Jnd not to OCCUI' at 
temperatures belo\\' 55° F., ibid. 

Paper, st.out. u~e ot, in certain cases in 
scaling rehlse pits, 49: unglazed, 
m et.1wcl of coating before a pplica­
tion or tanglefoot, 55 (note *) 

l"ara;ffln emulsion , for deshoying 
IIottse-lfJic-." formu la, 5U 

Parkcl', .1)1'. H . lL 21;, 27, 33 (note t), 
3·1 (nutp) 

Par'lllao. U. C., 20 (note *) 
l'atton, Major VI-. 1::; .. 21 (note 0) 
Peat, u.ed as ~t.a.ble-littel· , a pre,entivc 

of House-.Ply breeding in horse­
manuru. 1'1 (note * ) 

l'e,sian null. instance of House-Flies 
blOlYll ten -miles across sea in. 28 

P etrol fumes, method of killing IIousc­
Fljcs b\- c,() 

Pll cidole il:egu cephula-see Ant 
Pig"tie~, sa id to be fa\'out'ite breeding­

p lace~ of lIol1~-Fly in Denmark: 
House-FI, breeding also observell 
lhC'l'C'in in :s ol'Lhel'n France, 16 

Plague, s igniJicance in connection 
with. of a heav)' murtality among 
Honse-Flies , 37 • 

Poi:;ons (fly) 55-5S ; formalin, G5, 56 ; 
sodirun arsenite. 51), 57; pyret lu'Llll 

Jlowdet' ( .. KeaLing's Powder "), 58 
Pollenia 'l'lldi/;- see Cluster-Flv 
Por1.chin.5ky. J. A ., 8.3 -
Post\\i ck (Norfolk), abnOl'lllall )- ear1)-

abuJldance of House-Flies at (in 
1(1lU ). a2 

Poultry. lapl' ,,'orms of, develop hl 
Hou,e-Fly. 38 (and not.e t) 

P"p-o\'iposition p eriod, in recently 
('Ill(,J'gc(l House-Flies , 23 (and 
nul l' t ) 

Pl'obo,( ' i ~. ill House-F ly. 9 
Ptilinlllli. in House-F.I\', 23 (and 

notp * ) . 
Pnp'" (c IJlTsa lis ), ot llou,-;e-Fly, 22 
l'UPfll'illlll (chrysalis-case), of House­

Pl~· , w,_jLh fjgUl'C, 22 
.P~T('thJ'L1.m powder (" Keating's 

l'owdel' ,"), for killing House-Flies . 
nl P(hod of using, 58; method of 
producing fumes from, 58; basis of 
varioll,; 'praying fluids for destroy­
illg DOllse-Flies, 3S 

H,eJu~c-.. :;ce l:Iou~e-l'c[lIsc 
Hesin (pO\\'(lcl'cd) , a COlllpOtWnt of 

tanglcfool . 540 
Ho b ertson . ,T., 17 (nol.e *) 
Root. Dr. F. M .. 3.3 (noLe t) 
ROllbaud. Dr. E. , 19, 23 (notes * t), 

3 .• (note tJ. 88 
Hallen. ('x('eptionally rap iu House-Fl)­

l)L'c'(I\ling at, in June, HHf), 23 
(nole 1') 

f-;acki ng, close-m esllPd (or h essia.n ) 
mu<1e of employmen t of (by troops 
lrl tbe field), to seal r efuse pits, 4H. 
a nd trench Ja.lrines, 61; use of 
stout paper in addition to, or, as 

_, ~ lIbs t!t:,llt e for , 4!J 
l::;a£1'ol. ,)t; 

I::;ash-fl'allles (and sash-pockets) of 
o id-fashioned winduws, favourite 
",intel' r etreat of (,lusLer-Fh-. 140 

Sa\\'(lust and shavings. u sed a~ 's table-
liltL'l', apl'tU'cntly a lJart ial pl'c-
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'-~Dt i\-(' of H o"" .. -Fly breeding in T a pc\'orUl.; (o E poult ry), ll<l " sp-Fly a~ 
ho~e-ma nll1'l'. I, ( no t e oJ in t erl)l{>diatl' host, 0[, :~~ (a nd n o l e t) 

.",'r/t i8io8omCl HI{I/1s01li (f'n uAP (If ;'L Tl'<:q,~. for ad uH lllaggots in JllUlItll'(1 
i [aDgeL'oll~ 1'01'111 o t: di'(,:1"'). ('gg~ of. h ea.ps , -U. ,1"; for BOHse-Flies, :;:1,:; I 
ill'posited ily Ti Ul,sf,-Flif'., al Tr('nf'll latrin('., -.,·cl' Latritlt's 
Alexandria, C{,' (Il o ti' *) 'J'rir.iwri8 lrir'ili llm, ('ggs of. d e posilNI 

~cott, J . \ ·V. , 31; 1,: JIo lise-i"JieB at . \.J(·xand ria, :1,:; 
.~eguy. Eoo 3 1 (note *) 
~eoll[ (K o rea ). fJ]J,'f·t\ · a ti ()n ~ a t. 1)\, ])1'. T,. i l ll1'Cded (a nd jfallclled ) appearance 

i-I. J(_obayasb i. no l(ln KE· \ ' it~· of of surface of n1anUl'l' h('3 ps, sign i-
nOlls~-]j' li es, :2., . au, 8l: a nd O il ficance o f. 2l (and note *) 
capac ity of ad".1( .11 II"C" dOl1/ c.,/if·a, I Tnbel'c lc (phlhis is) , "auBath'C organ is m 
bu t. JJot th e pupa, to ~uI'yi\"e the I of, Inay bt' lh.,posited by ..EIoll~e -
\\int e r at. :;0 (am[ notu -r) . :n FLies lip to !i\'U d ay~ a ft er bC' ing 

s ep t ic t a nk, (in S. ltaly J, J r, HI 'I,-Fly in g('~t('d , 37 . 
breeding in c m st of, l'i (note ',') I T .\,,,ho if[ fl'I 'el', ,omelin",s car·,· iNl by 

S inullo ns , P. , 3, (not .. *) .ll ouse-F'lil's . 36, (i(l: dlll'in~ ~panisb 
Sinai, :"/orther'n , r lo us '-I"I ~' l""'I,,Jill l': I . \ nI PI·i ('an \\'at' (IH!J8), :37 

in piled-up I'amel -dung in , If) 
(note n; ill tr,'ne h latritlf' in . If! 

Smallpox, n Ol\se- Pli"s in conn,'c-t ion 
\\ith certain o ut 1J['('3ks o f. :n 

Snails, as h osts o[ ] lous<;- [,'I y 1,u-nlP 
(,sPgIlY ',~ ob.seI'1'<11iom;). :31 

Sodillui. ar;;enil<, soillt iOIl (for killing 
H o use-Flies.) " "lploYlIwo L of, ill 
t "e neh latrilws. i j l : not· "('(:ow · 
Inentied l OT' gc'n('['aJ llS4 ~ , :j .j, ;j(j : 
direc tions Jor use in _\ r lllY, and 
formula for, .3U, ., 7 

Spores (conidiospol'cs), oC HIJI/JlIsa 

," " c UlIll! (' J" a l1f'l' , be~t l1Ieans of gelling 
l'id of S\\- anU:--l o[ Clustt'l'-]l'lies in 
hOIIS('s. 1 -( (note t) 

.( , -( ·jn /' [OUI'tlt Jongi( uuinal. in wing 
o f House-Fly. U ; jn lI'ingB of st aul,,· 
[,' Iv n nd of _ll[ usr-i"lt "[ ,,bn/,,"s. ]2 

1'C/'uiflllll ( I '. a /Om}!. and 1'. ciridc)­
;;{'C 8 e lle IJ01'C 

' '"(' l' n:lol'el' s .. Eclair " ~praying pUlUp, 
a LlI eans o r llistriullting ar:;enit e of 
soda. "ollilion , for poison ing H o use· 
Flips, ;17 

nl.i.l8Ccte, 2;"; ./ 
Spra)ing tllli rlR. for d",[m ct io n of , \\'a l', B oer ( J 8\J\)- 19U2 ), Hou se-lny 

House-Plies. ,; 8, :3\) I brcl'ding in human faeces dill'ing,:;1) 
S ta ble-Ply (8/01110.1;1/8 ca[cil),{l?Is), D, J t, I - - GreaL (1!H4-UJlS), lIou se·Fly 

J.2 ; b reeding-places o r, 11 ; '011]1'- bre"ding in ('['ust of s('pt ic tanks in 
timos r esponsihle fOt, !'rt'o,wo us ~. H a l)' Juring, ](J (note t); plague 
beJief that H ouse-PII' hitt's. II : of H o usp-Flies in GallipoJj during, 
proboscis o f, 12: dist incti \'(; cha- I i;: outhrea k of tlysl'ntc ry lUll o nl'{ 
racters of. as "olllpa l'"d \\'ith Ho u,,'- Bri tish force~ iu GaJ lipo li dUI'iug, 
Fly, 11 , l2: Im'\'a e o f, ill'st royed in :n: p lague o[ H o use-Flil'''; ill 
large nUlub" l's by those ot: the lI y . \lIl eri can Expedition a ry Force 
Hydrolom dellfij)('s. :j:j; is in[er- (luring, 37 (not.e *); b ehav iuur o[ 
1llCdj '1tc h ost of. a nd il 'a nSlnit s, House-Flies in Palestine after 
Flaln'onenllf /lLi r!'o81o",u o[ tile hO ,·.~ i', khumsin during, 28, 2!): J ro use· 
3>; l"]y breeding in lllllllan J"aeces under 

S tammcrs , Lt.-Co l. r:, E . F. , O. B. E ., certain conditions during, ,,0: ll'''-
17 (n.ote *J lessllcss oj' .• f1Y-JiI'OOr" },ox-.,c-aL 

Slaph!Jloc()('1'(/8 //W-,('((/' , calISe of a ('o, e r,; to trench latrin<,s d emon· 
bactcrhLl diseasc o f rrollse-FJi~~ (in I ~trated during, :Jl 
U.S.A.) , 2 .; , -- Spanish- .\.lIlcrican (1808), t1'-

Sl.omoxl/'~ ralrilr(lll ., - .• cc ~tab le-n y ]Iho itl c pid(' mics in Amer ie,ul con-
s tout. (or b l'er) . IIS(' o f to m o isten .-0 111- .-entm lion camps dnl·in g . 37 

positc bait for tl .\'·traps, ,.3 \\ 'a t , 'r, House-FJi c~ sOlll etimes hI own 
Sugar. a compon" n!, of b a it fOl' 11 ), - I Jong distances oyer , 2" 28 

tr'1]Js, :33 \Yaterston. Capt . . J. , :;!J 
S"'amp fever (in fect io lls a na"'"ia) of \"enyon, ('0 1. C. ~\L . 2~ , 8 .• (no l e *) 

horses, HOIl~i.' -b' li ,'" and, 8S I \\'ollman , E ., 3:; (note t) 

'l.'aeni a 8((g i l/ ala, eggs o f, depo~it' ('d b~' 
EIouse-F li".· at .\ ll'xalld'·ia, a.> 
(nole *) 

TangJc1'oot, direct i OIl ~ I'm' !llaking and 
use, .:; . ~, j.3 

,.' 

I \ \ 'oodger,.J. n., :38 (not" 'n 
'\-orms ([Jaras i'! ic ), eggs /Jf, in hU""'1l 

fa"cps . :la; egg" "I'. ,["pusitcd by 
I [o ll";{ '-Flips at .-\ le xandJ.·ia , :j:) 
(not" * )- .,N' a bo /-I((ol'ol1ema , a nd 
T a.pew oI'lHS 
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