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been very much lessened and the hremorrhage, where a vessel is torn 
across, sometimes prevented, if the art of bandaging the naked limb had 
not been lost when antiseptic surgery first became general. 

FLY PREVENTION MEASURES. 
By CAPTAIN P. J. MARE TT. 
Royal Army Medical Oorps. 

A SHORT account of the measures undertaken for the reduction of 
Musca domestica in manure-heaps in camps and in billets in Rouen may 
be useful at the present time. Details are given, for attention to what 
appear to be minutire is the secret of success. 

It is unnecessary to describe the life-history of the house-fly, and only 
special points elucidating the processes undertaken with a view to fly 
reduction will be mentioned. 

Manure-heaps.-Adult pregnant flies lay their eggs in clusters; the 
clustering is readily recognized, and occurs in fresh manure as a rule, but 
will also occur in stale manure freshly turned over. The clusters occur 
in cracks in the manure and consist of hundreds of flies, sometimes so 
many that on more than one occasion flies have been seen leaving 
a cluster (having laid eggs) carrying one or more eggs on their backs. 
Clustering is always to be found in a sheltered spot, preferably facing 
the sun and in places which have been trodden on. Where flies are 
,seen clustering they are not disturbed, but the clusters are marked with 
,a stick, and when oviposition is completed the eggs are lifted and burnt. 
A trained man removes thirty to forty batches in a day, which practically 
means dealing with the egg supply of the day. These eggs have to be 
removed the day of laying, as in summer time the eggs hatch out in 
a few hours (four to eight). 

Passing from the egg to the larval stage, for the purpose of this 
paper the larval instars will be dealt with as consisting of two only: 
the first the feeding larva, the second the larva about to transform into 
the pupa. This division is made owing to the different habits of the 
two stages. 

The first stage is passed in the manure on which the larva feeds. 
'Owing to fermentation and the heat arising therefrom, it is only the upper 
two or three inches of manure which are suitable for feeding larvre. A 
study of this stage of the insect shows that it does not migrate to any 
·extent; as eggs are laid in clusters, so the feeding larvlB are to be found 
in accumulations, known as nests. Where feeding larVlB exist in large 
numbers the manure is absolutely triturated, and search for these larvre 
is facilitated by recognizing these triturated patches. 

During this feeding stage there is no known method of trapping, 
owing to the fact that horse manure is the natural food supply. On 
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completion of feeding the larva oeases to grow, and then it begins its 
seoond stage; this is the true migratory life, where its only aim is to 
find a suitable plaoe in whioh the pupal stage oan be passed. Manure 
is no longer suitable unless it has ceased fermenting. The larval move
ments have been studied and are found to be carried out at night and 
on the surface. This is the creamy stage, so called owing to the colour, 
the larva having voided the oontents of its intestinal traot, food no 
longer being necessary. The larVal are seen on the surfaoe of the manure 
making, apparently by instinot, for a suitable site. This must be suoh 
as to retain sufficient moisture to keep the pupa from being desiccated, 
and it must be comparatively cool. Such a site is to be found in the 
earth on which the mound is placed, or in any hay or straw lying on the 
surfaoe and whioh is not fermenting, or else in the old, oold portions 
of the manure-heap. PUPal are to be found in such places in enormous 
numbers. Inoidentally it may here be stated that in the natural traps 
many pUpffi are killed off by a fungus, presumably the Empusa musc(JJ 
domestic(JJ. With this knowledge, Nature has been imitated, and traps are 
placed to catch larvre in the " creamy" stage. 

The following is a description of the trap and the manner in which 
it is used. 

Square ration tins are used; these have slits made in all four sides 
at a level of about two inches from the bottom; the slits are kept open 
by means of a pebble placed inside, so that the upper edge overhangs the 
lower; the tins are then filled with about four inches of sand or chaff, 
and are embedded in the manure so that the slits are on a level with the 
surface of the manure. On wet nights the tops of these tins have to be 
oovered over. In one such trap over 5,000 larVal have been caught in 
a night. 

Method of Laying Traps.-It is understood that the manure is dumped 
at a heap; the face which is not being dumped against must be well 
trimmed off and a drain channel cut along the face; the earth from the 
drain must be thrown away from the heap and not on to it. Traps are 
plaoed along the edges of the mound at an interval of about three to fonr 
feet. As the heap is added to, the line of traps is advanced so as to 
keep the old manure isolated from the fresh. Where this method is 
taken into use on an old mound, the line at which, the traps should be 
placed is worked out as follows :-

Starting from the fresh manure, this is turned over to find feeding 
larval; similarly the old manure is searched for pUpal. This portion of the 
heap has to be shut off from the fresh manure, so that the traps have 
to be put as close to the fresh manure as possible, at a point well'wUhin 
the places where the pUpffi are to be found. By the use of these traps 
a heap oan be kept free of creamy-stage larvffi. The ohaff with larvffi 
is burnt daily. 

Formalin solution is used to deal with adult flies on manure-
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heaps. The strength of this solution is 1 in 40 of the 40 per cent. 
solution, to which is added" Ghurr," a native raw sugar ration somewhat. 
similar to molasses. The solution is placed on the heaps in inverted 
tins, with pieces of bread soaked in it. These traps work excellently on 
calm dry days, but are not of much use in wet weather. The reason 
for this is the anatomy of the mouth-parts of the housefly, which is 
such that all food has to be sucked up through a tube in the form of 
a solution. Water, therefore, is essential to the life of the housefly, and 
the drier the surroundings, the better the result from the formalin. On 
windy days the tins must be placed in sheltered positions at the sides 
of the manure-heaps. 

On wet, cold days the insect is too numbed to fly, and crawls about on 
the surface of the manure, from which it apparently gets both its moisture 
and nourishment. What the food is cannot be stated, as sugars are 
sta'ted not to be found in horse-dung. 

The supervision of the above-mentioned operations can be carried out 
by one man, and the following brief recapitulation gives an idea of the 
results obtained :-

(1) Marking clusters and removing eggs: maximum number destroyed 
in a day', 40 clusters; estimated number of eggs per cluster, 2,000; total, 
80,000 eggs destroyed per day. 

(2) LarVal traps-60 traps: maximum count for one trap over 5,000 ~ 
average estimate per trap, 2,500, equals total 150,000 larVal caught 
per day. 

(3) Formalin traps for flies-60 traps: a rough estimate for flies 
feeding off each trap 100, a total of 6,000 flies killed daily. 

From the above it is seen that about two hundred and thirty-six 
thousand of all stages are destroyed per day, roughly, a quarter of a 
million are got rid of by the exertions of one trained man. When a. 
manure-heap is dead the sides are sown with oats and hayseeds, the 
top being planted with marrows and flower-seeds obtained as a gift from 
Messrs. Carter and Sons. 

Incineration of manure is being carried out with satisfactory results 
at another unit. The incinerators used are locally known as "bedsteads." 
Large-meshed wire netting, as used for reinforcing concrete, is placed on 
iron bars supported on cresol drums. Simplicity and ease of erection 
are aimed at. 

In the incineration of manure two main difficulties have to be sur
mounted: the one the removal of ash and the other the prevention of 
condensation of moisture; both are overcome by using this type of 
incinerator. The incinerators are put up on top of the manure-heap, 
where they are exposed to the wind; they are arranged in a circle, the 
inner side of which has a narrow-gauge tramline, by which the manure 
is brought down from the stables to the dump to feed the incinerators. 
The bedsteads are covered with the drier portions of litter, and manure 
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is placed on the top; fires are started with old sacks soaked in paraffin, 
which are applied to the face or faces exposed to the wind, and a ridge 
·of burning manure is thus obtained. Once the fires are started the 
incinerators should be loaded up to a depth of two to two and a half feet. 
The side of the incinerator away from the wind has a piece of corrugated 
iron put against it, to cause the air current to pass up through the 
burning manure. 

Ashes are removed from the fire by hitting the under surface of 
the incinerator; they are then raked away and thrown on the side of the 
mound. 

The condensation of moisture is avoided by not loading to a greater 
height than that already indicated, otherwise tj:J.e upper layers of manure 
will be rendered sodden. Once an incinerator is burning well, it is found 
to burn through in different parts; these holes have to be filled in, other
wise the fire burns out. A fire once started can go on indefinitely. To 
this method the chief objections are the amount of labour required and 
the amount of material used for the" bedsteads." As with other manure
heaps, the numbers of adult flies is kept down by the two and a half per 
cent formalin traps. 

METHODS EMPLOYED IN CAMPS AND BILLETS. 

Here the only stage which has to be dealt with is the adult fly. 
Breeding does not occur owing to the fact that all refuse and excreta are 
removed and burned daily. 

Methods used generally in camps consist in attention being given to 
the following points :-

Kitohens.-Wire gauze is applied to all windows; this is not done to 
·doors, so that cookhouses are in no wise fly-proof; where flies are a 
nuisance the use of chicks to windows and doors reduces them enor
mously and is much better than wire gauze, as flies object to darkness. 
All cookhouses and dining rooms are furnished with balloon wire fly-traps, 
baited with jam or sugar in solution; the best bait is stale beer and sugar, 
and a bait which is now being tried is equal parts of cheese and sugar 
made into a paste with water. Plates with the formalin solution are 
placed on brackets, and each has a piece of bread placed in it. Sticky 
fly-papers are not issued, and a formula for making this mixture was 
obtained from Lieutenant R. R. Newstead, of the Entomological Com
mission, and is as follows: Five parts of castor oil and eight parts of resin, 
the mixture being well boiled. This is issued either spread on paper or 
in tins, and the units see to the spreading. 

Cookhouses are sprayed out weekly with two ounces to the gallon 
formalin solution, and in those billets where flies are numerous spraying 
is carried out two or three times a week and also at night. For this work 
:fly brigades have been at work, consisting of a non-commissioned officer 
and four men; the work required of them is seen from the accompanying 
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form. No fly counts are made, and the expressions" numerous" or "not 
numerous" are the indication as to whether a billet requires more than 
the usual spraying. 

The remaining places where precautions are taken are meat stores, 
food stores, dining rooms, latrines and incinerators. In all these places 
formalin solution is placed. 

Protection of foodstuffs is carried out as thoroughly as possible, but 
as this paper is an account of measures taken for the reduction of the 
house-fly, this subject will not be further referred to. 

UNIT ________ _ FOR MONTH OF __________ _ 

ADDRESS _______ _ COMPILED BY~ _________ _ 

1 2 I 3 4 

Date of Oondition of meat State of kitchen: Position of meat 
inspection safe: scrubbed, if clear of clothing safe: in passage, 

clean, food only or boxes out of sun 

5 6 7 8 

Number of plates Number of Size of panes Wall-paper, walls 
containing formalin, windows and panes (exactly) or white-washed 

and position 

9 10 11 12 

Refuse bins: If lids of refuse bins If sufficient If drain gully is 
number and if are smeared inside provision for covering cleaned and 

properly covered all foodstuff para,ffined 

13 14 15 16 

Windows and Number of flies in Type and state Number of flies in 
doors paraffined cookhouse: of latrines latrines: 

numerous or not numerous or not 
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