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A PRELIMINARY INVESTIGATION 0oX FLOCK A8 A POSSIBLE
DisTRIBUTOR OF VYERMIN, AND oON THE LiFE
History oF THE DBoby-Lousk (Pediculus wvestimenti),
BY Cecin. WareurTox, M.A;, F.Z.8., CHRIzT'S
CoLLEGE, CAMBRIDGE.

Frock as a possisLE DisTrRiBUTOR OF VERMIN,

In order to determine whether flock, manufactured from vermi-
noug clothing, might act as a distributor of vermin when used for
bedding, two lines of investigation were clearly indicated. It was
necessary (1) to ascertain, if possible, the presence of living vermin
in flock; but it was also important (2) to obtain an accurate
knowledge of the life-history of the creatures concerned in order
to estimate the probability of their surviving, in any stage, the
operation of converting eloth into Hock.

(1.} A large amount of flock of different grades was examined
for vermin with a negative result. It seemed unszafe, however, to
draw any conclusion from this fact, for the search is difficult and
tedious, and a considerable number of living vermin might easily
escape observation in a sack-full of flock, It was arranged, there-
fore, that some clothing known to be verminous should be passed
through the machine, and the resultant flock examined. In this
case, though no lwmg lice were found in the flock, there was
evidence that some had survived the tearing process, fﬂr dead spe-
cimens were found adhering to the sacking in which the sample of
flock was enclosed, and they must, therefore, have crawled out of
the flock after it was packed. The presence of various forei
bodies such as buttons and small fragments of bread in the flock
made it evident that lice might easily pass through the machine
uncrushed, and the position of the dead lice in the flock obtained
from verminous cloth indicated that they had lived for a time, at
all events, after undergoing the ordeal.

The possibility of the flock acting as a distributor of vermin
therefore clearly depended upon the ability of such creatures to
live for 2 considerable time without food in one or other of the
stages they pass through in the course of their development, and an
accurate acquaintance with their life history was a necessary
preliminary to settling this question.

Tre Lire-History ofF THE Bobpry-Lousk.
Pediculus vestimenti.

An extensive research into the literature of the subject revealed
the fact that all the statements concerning length of llf&, the number
of egos laid and the periods oceupied in incubation and development
were more or less hap-hazard inferences from observations of the
insects in the bulk. There was no evidence that anyone had
observed throughout the life-history of a single louse and it was
clear that unt% this was accomplished our acquaintance with the
bionomies of the Pediculi must remain unsatisfactory.




3

The difficulties in the way of such a research arise from the fact
that, unlike many creatures of parasitic habit such as ticks, which
are highly resistent to starvation and to variation of temperature,
lice are extremely sensitive to any change in the conditions under
which they normally live. When verminous clothing is sent from
a distance, most of the lice are dead or moribund on arrival, and a
very close approximation to their natural conditiens is necessary if
the attempt to rear them is to be successful. Several experiments
made before these facts were fully realised resulted in failure. For
example, specimens kept in an inecubator at a steady body-surface
temperature and fed at intervals on rats gquickly sucenmbed. Success
only seemed possible by keeping the insects constantly about the
person and allowing them to feed frequently in as natural manner as
possible, and it was determined to undertake this experiment.

The species best adapted for the purpose was obviously the
body-louse, P. vesiimenti, for not only does it survive longer under
adverse conditions than the head-louse P. cervicalis (= P. capitis),
but it habitually passes much of its time in the clothing and not
actually in contact with the skin of its host, and it was with this
species that success was finally attained by the method here

escribed.

Examples of P. vestiment: were imprisoned, together with a small
piece of cloth, in a glass tube about 3 ins, by -5 ins,, plugged with
cotton wool. The glass tube was enclosed in a metal case open at
one end, to guard against possible aceidents. The whole was kept
close to the person, nig}lt and day, except when feeding was
necessary, which was at least twice in twenty-four hours, The
tube was then opened and the small piece of cloth, with the lice
adhering to it allowed to fall upon the back of the hand. The
adult P, vestimenti is very reluctant to let go its hold on the
clothing, and prefers to feed while still clinging to it, so that little
trouble was caused by attempts to wander over the skin, and the
captives usually settled down to feeding almost immediately.

As soon as it was found that in this manner lice could be kept
alive in a fairly healthy condition, the specific experiment was
entered upon. A single female P. vestimenti, apparently only
recently mature, was placed in the tube, and lived there for a
month, its death being to all appearance natural. A male was
admitted to it on the second day of its captivity, and remained in
company with it for seventeen days when it died. Copulation was
not observed until the pair had been together for five days. It
took place afterwards at frequent intervals and lasted for hours.
The first egg was laid shortly after the insects were first observed
pairing, and during the remaining twenty-five days of her life the
female laid 124 eges, averaging about five in twenty-four hours,
After the death of the first male a second male was admitted to
the tube and survived the female, with which it paired frequently.

There were thus obtained 124 eggs of whichh the date of laying
was known to within a few hours, and the next proceeding was to
attempt to rear some of them, but here unexgeutedh—and at present
unaccountable—difticulties were met with. There was certainly no
reason to suppose any of the eggs unfertilised, yet most of them
refused to hateh under what seemed to be quite favourable conditions.
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The daily batch of eggs was at first removed with great cave, egg
by egg, to a separate tube, and subjected to different conditions of
temperature, A few strands of the cloth were removed with each
ege to avoid any danger of imjuring it, yet none of the eggs so
disturbed hatched out. It was not until the plan of leaving them
zn situ was adopted that any success was obtained. Of 24 eggs so
left on the ﬂlutﬁ as they were laid, and kept under the same condi-
tions as the mother, eight hatched out after an incubation period of
eight days. Several days transpiring without the appearance of
any more larvae, it seemed likely that the remaining eggs were dead,
and the tube was transferred to the waistcoat pocket and therefore
subject to room-temperature at night, which was on some oceasions
considerably below freezing point. Nevertheless six others hatched
out after an incubation period of upwards of a month. The
behaviour of the eggs was therefore extremely erratie, and what-
ever the cause of the failure to hatch many of them, it is an
important fact that several eggs laid previously to December 15,
1908 (for the mother died that night), hatched between Janunary 13
and January 17, 1909, after having endured great variation of
temperature and after having for three weeks received no attention
as regards hygrometric conditions. It is clear that danger from
nits of P. vestimenti does not cease till at all events five weeks
from the date of laying.

The most troublesome part of the experiment, the rearing of the
larvae to the adult condition, still remained to be carried out. Their
small size renders them difficult to control, and they are much
more prone to wander and less apt to adhere to the cloth than the
mature forms, so that great care is necessary to guard against their
escape. As might be anticipated, they have a tendency to scatter
and establish themselves in new positions. For these reasons only
a small number is at all manageable, and four of the larvae were
selected for rearing. Of these two were brought to maturity, both
proving to be males.

The larvae are able to feed immediately on emergence. One
caught in the act of leaving the egg was transferred to the hand
and fed at once. Moults occurred about every fourth day, and
were apparently three in number, the insects attaining their mature
form about the eleventh day, though, as was the case with the
mother, four or five more days elapsed before sexual functions
were entered upon. It may be incidentally mentioned as proving
that colouration is a very unsafe guide in distinguishing this species
from P. cervicalis, that one of the specimens reared was well
chitinised and characteristically marked, while the other remained
entirely pale-coloured until its death, They lived about three
weeks after their final moult.

The life-cyele of the inseci, as indicated by these experiments,
would appear to be the following :—

Incubation period ... eight days to five weeke.
From larva to imago ... ... eleven days.
Non-functional mature condition fuuir daﬁ's. i
. male, three weeks,
Adult lite fema’le, four weeks.
















