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l . FOREWORD

place in the economy of Nature, whether

for the weal or woe of mankind, The

Rat and its diminutive relation the house mouse

have always artended Man in his advances in

- civilisation, adversely influencing his health and

material comfort. Sporadic attempts to control

these pests have been undertaken for thousands

of years, but until food*supplies and shelter

are made I®%s accessible, and concerted action

is taken to destroy rats and mice, incalculable

losses will continue to occur through their
depredations.

Officers under the Rats and Mice (Destruction)
Act, 1919, as well as many occupiers of rat ridden
premises, will no doubt welcome a hand-book
from an author who has not only investigated
the speculitive aspect of an important problem,
but has also the qualifications to speak on ways
and means which have been found both simple®

*and cfficient in destroying rats and mice.

s E. C. READ,

Technical Adviser an Rat Destruction
: to the Ministry of Agriculture.

.
l!:‘ﬁ.-’F.R‘L' living organism has its allotted
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- CHAPTER I
INTRODUCTION
SPECIALISATION IN SCIENCE

THF, present age, so far as scientific work
is concerned, is notable for specialisation
and members of the wvarious scientific
professions find it increasingly desirable to qualify
their work with words descriptive of the particular
branch in which they specialise, thus we have
analytical, organic, metallurgical, research chem-
ists, hydraulic, electrical, mechanical, civil en-
gineers, and so forth, Biology is no exception
and as the result of the special work involved
in dealing with pests, biologists working on
this subject are called “ economic ™ biologists.

In the realm of Rat Destruction, the one-time
specialist was the gentleman who styled himself
a ‘*profeSsional ” rat-catcher, but modern con-
ditions require something more than this, and
the whole subject properly comes within the
purview of the economic biologist and chemist.

To the Sanitary Inspector, for whose use this
book has been specially written, this tendency
towards specialisation is no new matter, for he
is already of neckssity a many-sided specialist,

: 1



RAT DESTRUCTION

if not of immediate importange in England, is
the more serious aspect of the problem in tropical
countries, particularly India. .

OF all the mammalian pests, the rat gnd ‘allied
rodents easily take first place, not only in point
of numbers, but also for their ubiquity and
destructiveness, Indeed, so well adapted are
they for existence under a variety of conditions
that they have succeeded in establishing them-
selves firmly in many countries, notably England
and America, in which they are not indigenous,
but were introduced from abroad. It is not an
exaggeration to say that they arc perhaps of all
mammals the most successful in the' struggle for
existence, not even excluding man, for despite
disease, natural enemies and persistent persecution
by the human race, they have gradually spread
over almost the whole of the inhabited world.

Under ordiflary conditions of nature, any
creature, it may be an animal, insect, or plant,
can only exist in such numbers as can succeed in
evading natural enemies, in finding adéquatefood
and in securing shelter and suitable conditions
for breeding. These various factors combining
to limit numbers form what is generally called *
“the balance of nature.” If these conditions
be disturbed cither in a favourable or unfavour-e
able direction, there is immediate response in
the survival rate up or down *as the case may be,
4 .

4



INTRODUCTION

and in general it is only when the favourable
factors, sometimes quite obscure and therefore
Llil’ﬁ;ylt to counteract, become excessive that the
creature develops into a pest. Sometimes these
conditions are merely local or temporary, as for
instance, plagues of locusts, in other cases, they
may be more or less seneral and permancnt.
Of course, sometimes the reverse takes place
and unfavourable conditions arise, and a specics
may become greatly reduced or even exterminated.
For these reasons it is occasionally difficult to
say whether a species is a pest or not in the
gencral sensg, though there is not much difficulty
in deciding when and where it has in fact become
a pest. For instance, rabbits in general are not
regarded as pests, though there is an increasing
tendency to do so, but they unquestionably are
pests in many Pparts of Australia, and other
instances of a like nature could be quoted.

In a general way these considerations lead to
the faitly obvious deduction thatif the favourable
factdr can be traced and either removed or counter-
balanced with unfavourable conditions intro-
duced by human agency, a fair measure of
control over the pest would soon be obtained,
and this is exactly what is aimed at in scientific
pest destruction. It is because the working out
of thes¢ favourable and unfavourable factors is
definitely a scientific job, that the profession of

. i



RAT DESTRUCTION

cconomic biologist is of incresing importance,
so much so, that Government and other Authori-
ties both in England and elsewhere have fgind
it necessary to maintain special sciensific” staffs
to deal with such problems, many of which have
long since got to a stage where rule of thumb
methods have ceased to be effective, and the more
obscure the life history and conditions of existence
of a pest may be, the more neced for accurate
scientific work,

So far as the rat and allied species of rodents
are concerned, there can be no question as to
them being pests in the general sensg, Everyone
1s aware of the fact and the reasons why rat
destruction is so necessary are pretty well known,
Even at the risk of repetition, it may be as well
to again emphasise the enormous loss which
rats occasion and their evil deeds as carriers of
infectious disease ; this latter question, however,
will be dealt with more fully in Chapter VI,
which deals with Rats and Public Health.

In dealing with the figures for the dathage
and loss occasioned by rats, it must be admitted
that they are to an extent, unsatisfactory, in that
it is extremely difficult to get any really definite ”
figures on which to base them. They are in
fact calculated from what are regarded by experts®
as reasonable estimates of the basic facts.” It is
generally assumed that there &t at least as many

6

A



INTRODUCTION

rats in this coungry as human beings, but it is
more difficult to arrive at some basic figures
for ¢he cost per rat per annum.,  Rats in captivity
cost At least d. per diem to feed, or rather less
than £1 perannum ; if some allowance for damage
done in fouling food not eaten and in gnawing
woodwork, etc., be made, each rat may be
regatded as costing the community [r per
annum. These figures give a rat population of
over 42,000,000, costing about f42,000,000 per
annum, The latest available figures issued to
the public estimate the rat population at
50,000,000, and the cost is*given as £70,000,000
per annum. * (I/7de Press, Nov., 1925.)

In other countries, similar estimates have been
made ; in France, for instance (1904), the annual
damage was stated to be 20,000,000 francs; in
Germany, 200,000,000 marks; and in United
States of America, 200,000,000 dollars.

Hinton* gives some figures based on very
conservative estimates, showing that the cost
of feeding the rat population for 1918 amounted
to over fg,000,000. In India Dr. Kunhardtj
estimates that the total cost of the rat, including

*losses. due to plague, was £828,000,000 over a
period of twenty years. Another authority,

.
=M. A. C. Hinton. * Rats and Mice as Enemics of Mankind,"
London, Y918,  British Museum (Natural History.)

+ Konharde,  Indian Josrnal of Medical Rereareh. 1919,



RAT DESTRUCTION

Mark Hovell* estimates that 1po rats might eat
and waste in six months grain equivalent to over
2,000 quartern (4 1b.) loaves. On a basis of a
rat population of jo,000,000 this \.'-.'urlis ot to
over 2,000,000,000 loaves per annum, the value
of which with the loaf at 9ld. is nearly
£8o,000,000!! No such loss does in fact really
take place in this form, but the figures are
intended to bring home to the farming com-
munity in particular the enormous potential loss
involved in neglecting to take adequate pre-
cautions to protect corn stacks and granaries
from rats. It is almo8t as difficult to get specific
valuation of the loss and damage th individual
cases of rat infestation.

Quite apart from the actual damage, rats cause
considerable discomfort and suffering and many
cases are known where they have attacked
children or killed live stock.

Boeltert quotes many replies received from
farmers and others to a questionnaire on the
cost of rat damage and these show thatethe
damage alone in most cases was considerable
and certainly in excess of the }d. a day per rat
at that time considered a fair estimate of the
cost, all agreed that though in most cases definite

* Mark Hovell. * Rats and How to Destroy Them.”™ chnrlri]nn,‘I
1924. .
t Boclter, * The Rat Problem.” Lonflon, 1688,
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INTRODUCTION

loss was traceable . to rats, it was impossible to
arrive at anything like an accurate account.
The point need not be emphasised further,
there'is general agreement that rats do an enor-
mous amount of damage, much of which is
preventable, it is admitted that the numbers are
far greater than need be the case and further
it is known that they help to spread many
diseases which cause death or illness, not only
among man, but among domestic animals, all
of which is potential loss to the community.

Such is the general position, what then is the
actual problem confrontin® the individual, the
community, the Empire, and the world? It is
sufficiently serious and has gradually arisen,
partly no doubt, through deliberate neglect,
partly through failure to realise the potentiality
of the rat menace and partly from ignorance
of the means necessary to combat it. In its
essence it is a ““waste” problem complicated
by the biological factor and it is everyday
expetience” that the prevention of * waste ! is
one of the hardest problems of all to tackle.
The constituent items making up a “ waste”
* problem arc so small that the people concerned,
be they housewives, employees of a firm, or
Jocal or Government officials, often fail to
realise: the necessity of care and prevention
and are ‘the first t@ be surprised when the sum

9



RAT DESTRUCTION

total of the ** waste ™ bill is brought to their notice.

To the community as a whole, particularly as
represented by those authorities who 1131{1.". to
deal with rat destruction, the problem is* that
of prevention and cure, but in order to get
these efficiently carried out to the best advantage,
the question of suitability of methods becomes
more important and organisation for giving
information and assistance is of the greatest
importance, in addition to which it is necessary
to arrange for proper co-operation and co-
ordination of rat destruction by those responsible
for it and this becomés one of the chicf responsi-
bilities of these authorities. 5

In many parts of the East, particulatly in our
own Indian Empire and Colonies, apart from
any question of material loss, the rat looms large
as the harbinger of death and disease. Health
authorities are constantly engaged in studying
the problem of plague prevention, which is
intimately bound up with rat control, and the
League of Nations Health Commitfee is® the
medium for international co-operation on this
patticular aspect of the rat menace.

Just as we have the rat problem here, so do
most other countries, for the depredations of rats
ate not peculiar to England and the distribution »
of the rat over the world, is such that few
countrics can afford to neglece this problem,

IO
L]
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RATS AND THEIR HABITS

dentition and all rat 'and mouse-like animals
M with a certain characteristic dentition are com-
prised in the zoological family Muride, of
which there are three main Sub-families—Micro-
e (voles and lemmincaggricetine (hamsters)
dnie (true rats and mice).
his latter family only three species are of
val importance, for they age the ones which
heir wonderful adaptability™ have spread in
e all over the world. Theretare of course
sther pecies of Murinz but they are as
f1c .l interest only and in tlig majority

L in their aboriginal wild habits,
some ¢f them often become h,;'JL"rlI or

temporary pesfs. \

These three species are :—

(1) Ratins norvegicus (or decumanus), known
indiscriminately  as the brown, Norwegian,
Hanoverian or common ratf.

(2) Rattus rattns, known also: as the black,
ship, Indian or old English rat.

(3 Mus “wusculus, the common house mouse.

All three species are met with in this country,
though the brown rat is by far the commoner of
*the two rats. - All are aliens and highly un-
"desirable at that, being of Eastern origin, and
wcached this country at quite different periods.

: The only indigenous Muride are some three or

four species of vbles (Microtine), of which

20 g g
.




RAT DESTRUCTION

the water voles (often inll.‘nrl:LLIF'l. termed “ water
rats ) are fairly common and two 'Rl'}E'I:IL‘n of
mice (Murnn}-—m ld mice and harvest mice.
Although thees twn, species of rats differ
considerably, 'w‘mwmce and hahi
nevertheless they are trequently confrs
often incorrectly identified, Though callcd
brown and black rat respectively, it is uni
nately the case that colour does not
a reliable puide for identification s
both species this characteristic is sor
variable; in fact, “ brown ” rats are §
often grey or even 13.1:_\ while
are  generally brownish in hug, so (hN™
identification based on colour alone is quite
fallacious. Under certain  conditions both
species tend to acquire a darker coat, so much
so that where this has become general, a
definite sub-species can sometimes be founded
on it. Strictly speaking, zoologists base the
identification of the species on certain anatomical
differences, such as the shape of th{, qLulIs,
that of the brown rat being relatively narrower
in comparison with its length than is the case,
with the black rat. There are, however, several
points in anatomical structure which are reflected i
in external features and these salient character
istics taken together should enable an identifica-
tion to be made fairly readily.

14 L



RATS AND THEIR HABITS

in temperate climates, the latter breeds more
quickly under warmer conditions.

Assuming an adequate food supply and
facilities for undisturbed nesting—a most im-
portant factor, often overlooked—these repro-
ductive powers if unchecked would soon result
in an enormous rat population, for young
female rats begin breeding when between three
and four months old, the normal period of
gestation is but twenty-one days and impregna-
tion can and often does take place very soon
after the birth of a litter.

Using daga based on the above facts, many
calculations have been made of the possible
increase which a pair of rats may give rise to,
and even the more conservative estimates result
in very large numbers.

F. von Fischer (1872) gave an estimate of
neatly 50,000,000,000,000,000,000 4§ the theo-
retical progeny of a single pair in ten yeats,
Rucker {:‘;L_lculatcd it to be over goo,000,000,600
in five years, while Lantz thought that in a
generation there would be about 20,000,000.
Zuschlag, assuming six litters of eight per annum
with equal sexes and breeding starting at fourtcen
weeks old, calculated the progeny of one pair

* would be 880 at the end of twelve months.

Hinton* 111:1k1'n}=; very ample allowance for

= M. A C. Hinvon s,
. 23



RAT DESTRUCTION

casualties and starting with 40,000,000, the
supposed rat population in 1918, and assuming
there were only 10,000,000 pairs ™ of pma_:ﬁriul
breeding rats, reckoned that in twelve months
there would be 41,000,000 “ pairs” or double
the original rat population, while an additional
12,000,000 “ pairs ™ might be expected to be
produced before the end of the thirteenth month,

These estimates vary greatly and are open
to the same objections as are calculations of
the damage done by rats, for it is impossible to
artive at any exact knowledge of actual birth
and survival rates, but they do servegthe purpose
of emphasising the real immensity of the problem
of keeping the rat in check.

Rats arc nocturnal in habit, sleeping by day
in nests which they construct from paper, grass,
felt or any other suitable material, whence they
cmerge at dusk to procure food and water and
for breeding purposes. Much of the food they
take back with them and store near their nests
50 that in hard times, or if danger threafens,
they need not forage in the open. In cating,
rats often sit up on their haunches, holding the
food which they nibble in the front paws, very
much in the same way that squirrels do.

Their nests are as a rule as near their food
supplies as possible, but often they will travel
long distances to and fro between their home

24 .
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RATS AND THEIR HABITS

They are most conveniently set out in the
form of a table adapted from Hinton.*

.
Fragune. § RATIUS NORVEGICUS, RaATTUS RATTUS.
“Colour . . . Usually grey or grevish Usually  brown, often

- black. quite dark,

Size . . . . Largeand clumsy, Small and elegant,

Muzele , . . Blune Sharp.

Bars . . . Smalland furcy. Large, translucent and

y almaost hairless,

Tail . . . . Shortand thick, Long and chin (at lcast
as long as head and
body topether).

Pads of feer . Relatively small. Relatively large.

Fur . ., . . -Scit, fow bristlcs. Solt but {;f& distinctly

i3 i bristling appearance.

Teats {in female) Nommally 12 mamme. Mormally 10, some-

3 pair on chest. times 12 mammae.
3 pair on groin. 2 pair on chest,
. 3 pair on groin.

Weight of aver- -
ageadult. . "} o 1l lbs, some- Rarely exceeds 8 oz
Lhmcs more,
Dejecta, . . Large . and  spindle Smaller but with
sh:lpcd,pujnlmrr_'uds. blunter cnds.
Rattns norvegions is far more constant to
type than is Rattus rattus, for throughout its
distribution over the world it exhibits but little
pelagic change, save that in Western Europe
there seems to have developed a definitely
darker vafiety which is becoming commoner
in' this country. As this variety was first ob-
served in Ireland it is often described as
*R. norvegicns var. hibernicus.
As will be seen, this shows a parallel to the
pelagic changes in Ra#tns rattus. This specics
- also develops a thicker and longer coat when

A

* M, A, C. Hinton #id. § See frontispicce and plate 2.,
A Iy



RAT DESTRUCTION

living under abnormally cold conditions, such
as in refrigerator ships or stores. Incidentally
the albino tame rats of the per shops® are
apparently this species, but if bred without"
careful selection piebald and even typical greyish
brown colours soon arise,

Ratins rattns, on the other hand, exhibits a
marked variation in colour even among those
found in Europe and as these varictics breed
more ot less true to colour and have a fairly
consistent  geographical distribution, they are
classed definitely as sub-species.  They are: 4
(1) the black rat pr{)le (Rattus rattys var, mﬁm}
with black back and greyish belly; this is the
typical black rat of the more temperate parts of
Europe ; (2) Alexandrine rat (Ratfus ratius var.
alexandrinns) with blackish brown back and dingy
belly, mostly found in Asia Minor and Northern
Africa, hence the name; (3) roof or tree rat
(Ratins rattws wvar. ju.rgf:wm) back tawny
or reddish brown, belly white, in fact_not unlike

a ferret in colour; this is generally Found®as a
wlld species in Southern Europe.

"The variety 7attus is the usual type found in
England, but alexandrinus is by no means
uncommon, especially in ports, while frugivorus "
is occasionally met with. It may be remarked® 3
in this connection that the colour tends to
become darker in cooler climates, for in India, .
16 >

-



8

RATS AND THEIR HABITS

where Rattus rattns is common, there are many
wild sub-species mostly similar in type to
frugivorus and there is but little doubt that
this ¥at originated in this area.

Although Rattws rattws is now relatively
uncommon in England and Europe generally,
as compared to Ratiws norvegicus, it arrived
first and for many centuries held undisputed
sway, becoming a fearful scourge throughout
Europe, for it multiplied exceedingly and did
an enormous amount of damage and worse
still, carried with it the continual menace of
bubonic plague, for though our knowledge of
the causation of this disease is comparatively
recent, it cannot be doubted that the frequent
outbreaks during the Middle Ages right down
to the latter half of the seventeenth century
were due to the all-pervading presence of
this rat.

It is generally supposed that this rat was
unknown in Europe in early historical times
andeits ar¥ival in England is attributed to the
Crusaders who brought it back with them in
their ships. DBe this as it may, there is some

-

* presumptive evidence that it was well established

in Eastern and Southern Europe long before
« that, for there was a definite outbreak of plague
(historically known as the plague of Justinian)
in the sixth centwry A.p. which spread as far

17



RAT DESTRUCTION

west and inland as the Frankish cities of Lyons,
Chalons and Dijon,® and it is fairly safe to
associate this with the presence of Rattus raius.

The first invaders of Europe were doubtless «
of the frugivorus type and in the warmer parts,
where conditions approximated to those of
their natural home, they retained the open life
of nature. In the other cooler and more popu-
lated arcas they lived more indoors, acquiring
the dusky coat of alexandrings, while those
penetrating still farther to North and North-
Western Europe became even darker as they
were forced to exist lmost entirely as parasites
in human dwellings and developéd into the
variety raffus such as is now usually found in
England.

The brown rat Raffus norvegicus came on the
scene at a much later date and first reached
Eastern Europe in the eatly part of the cighteenth
century, being reported in Denmark in 1716, and
is said to have invaded Russia and Eastern Europe
in large numbers about 1727. Its nathral heme
is in the more temperate regions of Asia, where
it is found in the wild state in two areas only,
namely around the Caspian Sea, and in the
neighbourhood of Lake Baikal. No other wild
species are known in Asia and it must therefore «
have long been established there. Although

* Glen Liston, Milroy Leciures. B, May, 1924
18




RATS AND THEIR HABITS

this species was not greatly in evidence before
the dates mentioned, it had been described and
fimded by the naturalist Gesner in a book
\ - published in 1553, though from hearsay only,
as he himself had not seen a specimen, There
has been a tendency to treat the arrival of this
rat as if it was a sudden and overwhelming
invasion and to explain it by some cause which
drove the species out from its usual haunts.
While this is not impossible, it is far more
probable that its arrival was much more gradual
than is q-.‘:nl:*mIl}r supposed, and that it was due
to the opening up of trade with Russia which
began in the latter part of the sixteenth century
and, with the growth of shipping, was continually
expanding.

l Whatever the cause may have been, it was
certainly a case of “they came and they con-
quered,” for in an extraordinarily short period

} they spread over the whole of Europe, almost
entirely displacing the black rat in less than

, two® hundfed years. From Europe they spread

'y

over the entire world, being carried here and
there by shipping and commerce, Meanwhile
* 2 somewhat similar expansion carried the species
down into the Ports of India and Burmah.
« Their progress can be illustrated by the following
dates—they reached England in 1728, Scotland
in 1764, France #nd Germany 1750, Norway

- 19
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1762, Spain 1800, and Switzerland as late as
1809. From England it soon reached the East
coast of America in 1775, but did not peneftate

to the Western coast until much later, being - Ir'I
reported in San Francisco in 1880, while its
penetration into the interior of the North hivd

American Continent is a matter of the' past
twenty years.

It is frequently stated that the disappearance
of the black rat was due to the later invader
being fiercer and stronger and therefore that
it killed off the weaker species. This may be
truc in part, but cerfainly is not the complete
explanation, for both species are often found
in close association even in the same building.
There can be but little doubt that the main
reason was the gradual alteration in environment I
caused by the substitution of brick and stone
buildings for the wood and mud walls of
medizval Europe and the general improvement
in sanitation which has taken place in the past
two hundred years ; in other words, the bribwn
rat arrived on the scene at a time when conditions
were rapidly becoming less and less favourable
to the continued existence of Rattus rattus, while
at the same time they were such that Raffus
norvegicns could readily adapt itself to them,
Once having arrived, its larger size and greater
fecundity and adaptability enfbled it to become
20
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firmly established at the expense of 'h"\blathd,t v 56
cousin, which only survived in a few n]al'F(ﬁg: !
l.It_‘J]'I:-JE‘.I[L‘S, mainly in the vicinity of ports.=
" may be noted that a somewhat similar change is
raking place in Bombay at the present day,
where, owing to the introduction of buildings
of European type and modern sewerage systems,
Rattus norvegicns is displacing Rattus rattus,

In London and other large seaport towns
recent observations seem to indicate a distinct
tendency for Ratins raftns to re-establish itself.
For this, again, conditions of environment are
responsibles Many of the large warchouses and
buildings of modern cities are in the main
rat-proof in the lower portions, hence Rattns
norvegicns does not so readily gain a footing,
or survive even if he does (there being nowhere
to burrow). Rattus ratins on the other hand
often finds it possible to effect an entry by a
telephone cable or stackpipe, which would be
impracticable for the other species, and when
inside soon finds a comfortable home in the
roof spaces or even in recesses behind the
butt ends of girders.

As a general guide to the distribution of
these species it may be noted that Ratius
norvegicns prefers and is most successful i
temperate and coid climates, while Raftar mf!.m;
prefers and succeeds best in warmer climates,

'] 11
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in which so far it has not been displaced to
any great extent by Ratfus morvesiens ; but ix
may be expected that the latter will contifiue
to extend their boundaries somewhat, with the
better housing of native populations in the
East.

As might be expected from the foregoing,
these two species differ somewhat in their habits
though they have many points in common and
a study of these habits is of the greatest value
when we come to consider methods of destruc-
tion and control.

Both species of rats exhibit remarfable fecun-
dity and under the artificial and sheltered con-
ditions which they usually enjoy, breed more
or less all the year round, though some observa-
tions which have been made in this country
indicate that on the whole the highest birth-
rate takes place from January to June.

The number of young per litter varies, as
does the number of litters per year, doubtless
with the age, health and food supply of®the
patents and. the average is from five to ten, but
much larger litters have been recorded, some
even  exceeding twenty. As a rule Ratius
norvegicns has larger licters than does Ratius
ratins and both have the largest families under
the more favourable conditions applicable to
cach, so that while the formér is more prolific

L2 .
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PRACTICAL DESTRUCTION OF RATS

Attention has already been dr: awn to the very
« rapid rate at which rats breed and therefore to
be ut real value rat destruction must proceed
at 2 higher rate than this, otherwise normal
breeding will replace the rat population as fast
or faster than destruction removes them, and
consequently the methods used must be such

that this end is achieved.

Practical methods of rat destruction can be
conveniently described under five headings, these
are (1) Hunting methods, (2) Tmppm;:, (3)
Gassing, (4) Poisoning and (5) Artificial infec-

®  tion with éiiseqﬂr: generally called the Virus
method; this is really a special case of poisonin fig
since rhe method of applying it is similar, and
the discussion of both WJ]I be reserved for a
later chapter. There a broad distinction
between the first three mcthods and poisoning
which warrants this division, for the former are
more or less mechanical, success being less
dependent on the rats themselves, while in the
caseeof polsoning, success is entirely dependent
on enticing the rats to consume the poisoned

\ food,

Hunting
A . This mviod is without doubt the oldest
of all methods and is that practised by the so-
called “ professional ” rat-catchers. Essentially

- b ] i
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-
it consists of the ciapturc of rats ]1;' means of the
combination of expericnced men with well

Aained dogs and ferrets.  The 11r'LC[iIi¢|llL'l"i of

chis ancient art are 2 somewhat secretive Tace.
and do not divulge their precise methods. The
secrets, such as they are, are handed down from
father to son and jealously guarded, for most
rat-catchers claim an ancestry in the craft for
several gencrations.

Quite apart from the use of dogs, ferrets and
guns, where conditions are E’Lunuﬂ}k, these

men will frequently catch large numbers of

rats by hand and as ﬂ1u work at l‘llﬂ'ﬂt and are
not |.\u,|] on allowing Uu["ildu'b to wucn them,
they have succeeded in surrounding their opera-
tions with a considerable air of mystery, all the
more casily since most people are afraid of rats
and '-.xuuld certainly hesitate to seize 4 live one
in any circumstances.

As a matter of fact rat-catching by hand i
based on the well known behaviour of rats.
Though cautious and suspicious they® are never-
theless very inquisitive and can be enticed
from their haunts by suitable lures such as

certain strong smells, oil of aniseed or rhodium
and sometimes cummin  being used for this
purposc, while gentle whistling: ~*sr. tapping,
sometimes has the same effect,, Like man, other
wild animals they are attractea and partly dazzled
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RATS AND THEIR HABITS

for they will easily gnaw through & floor board
or partition in a night, and even heavy doors of
two-mch hard wood will soon vield to their
artacks. .

Rats are commonly credited with considerable
intellicence and cunning and certainly they are
extremely suspicious of anything strangc in their
normal surroundings. They frequently exhibit
great ingenuity in obtaining their food supplies
and considerable skill and perseverance in entering
and leaving buildings and many stories are
told of their escapades. It may be that
many of the stories toldsare not free from
exaggeration; but it is certain that much of the
cunning so often attributed to rats is more
apparent than real, for it is far more often due
to man’s stupidity in underrating the enemy and
failing to exercise care and common sense
himself in his eflgrts to combat them.

As already mentioned, the habits of the
two species differ in several respects. Rattus
norwegicus® tunnels out burrows wherever pos-
sible, is more voracious and bold and though
a good climber is not so agile as Rattus rattus.

* One condition is indispensable for its existence,
and that is a convenient water supply, for it
.drinks frequently and is an cxpert swimmer.
On the other hand, Rattus rattus drinks less
often and never willingly enters water. Rattus
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norvegicus is the more omnivorous and dirty
feeder of the two and though it frequents
human habitations is actually the more shw and
retiring in the presence of human beings. Rattus
rattus, however, will live in quite close proximity
to its human host and though cautious, displays
less shyness, for it will often emerge in daylight
on to girders or pipes, even in offices full of
gitl typists, to their no small dismay.

These habits govern their modes of life, and
though both are fairly adaptable to change,
Rattus norvegicus in particular, as a rule they
inhabit an environment which conforms to their
tespective needs. .

Rattus norvegicus can and does establish itself
in the following situations in the open : in fields
and hedgerows and banks (especially along water-
courses, for the water furnishes them with a
ready means of migration) in which they burrow,
out long tunnels and there establish their nests,
providing themselves with numerous bolt holes
in case of need. They also live in sewers on
sewage farms and manure and refuse-heaps,
where they are quite ready to consume ordure and
filth, and such situations are often overrun with *
swarms of rats which are a serious menace to
the surrounding property. It should be made,
clear that the description “sewer rat ” so often
used by the public can only refer to the environ-
28
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ment. There is no such thing as a special species
inhakiting sewers. In buildings it prefers the
lower « floors, burrowing into brickwork and
foundations wherever it can find a weak spot.
This rat will often live outside a house and work
a way in to reach its food supply, or if established
inside will work a path outward to obtain water.

The adaptability of this species is remarkable,
and in the colder parts of Northern Europe it
has become entircly a house dweller, displacing
the common mouse, and will even invade the
beds of the inhabitants, while in South Georgia
it manages tc® exist out of doors in the summer
by preying on sca-birds, despite the snow and
icy wind.

Rattus rattus, on the other hand, though in
warm climates it will live out of doors quite
comfortably, generally prefers the shelter and
warmth of human habitations and buildings
and in Europe is almost invariably found indoors.
It neyer inhabits sewers and will not exist on
ordure. Its preference for upper floors and roofs
has been mentioned and through not requiring
much water it is not under the necessity of
regularly leaving its haunts in search of drink;
for similar reasons it is still the principal
ship rat.

Finally it remains to describe ® the house
mouse. The presence of this little animal is

L 29
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often regarded with but little seriousness but
it is quite capable of becoming a serious,pest
and of doing a tremendous amount of damage
and in some respects it is more difficult to deal
with owing to its ubiquity and small size.

Its appearance is familiar and it s very
similar to a black rat in miniature. In colouring
it is generally greyish with a tinge of brown.
Its ears are large and clothed with fine hair.
The tail is rarely shorter than the length of
head and body together. The fur is soft and the
bristles present are. too fine to be apparent,
while in weight it is generally about half an
ounce (see plate 1).

Like rats, mice are extremely prolific, attaining
maturity at about three months., Many litters are
produced in the year, generally during the
warmer months. The period of gestation 1s
similar to that of rats, and the average number
of young per litter is five or six.

In general habits it resembles the black rat.
It climbs well and can swim, but does not often
take to water of its own free will. It follows
similar tracks and makes nests in much the
same way. I, too, is omnivorous, with a
preference for grain when it can get it.

Mice, unlike rats, though no doubt Ungmaﬂy
of Fastern® origin, have been established in
Europe from remote ages. Like rats, they are
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very adaptable and in many places have developed

«  into local sub-species with distinct characteristics
and, habits ; for instance, in many parts of
America, where there are no native Murine,
they have taken to an out-door life and even
in many parts of Southern Europe onc variety
lives a wild life out of doors and many naturalists
reard it as a distinct and indigenous specics.

Sometimes mice increase to an amazing extent,
constituting ““ mouse plagues.” These abnormal
increases usually follow the sequence of a mild
winter following a good harvest and at such

y  periods the damage done by these small rodents
reaches surprising amounts, crops and herbage
of all sorts being utterly destroyed.

It is often supposed that rats and mice never
exist together in the same building, but such
is not the casc; in fact it has even been stated
that rats have been observed to deliberately
“ preserve ”* mice so that they can when required
obtain a supply of fresh meat. Rats certainly
do prey an mice and buildings to which rats
cannot gain access often become overrun by
mice, for it is extremely difficult to exclude

. mice from large buildings.
Such, then, is the natural custom of these
) _threc rodents which, by their adaptability, have
spread over the whole globe and it will be
sufficiently appareng that the tasksof repressing
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them is no casy one, for they are well * dug in’

and only attacks on an eliborate and world-
wide scale, backed up by all the resourcgs of
science and civilisation, can suceeed in disledging
them and forcing them to retire to those n"uur'll
conditions of life from which they have emerged.

32
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: CHAPTER III
PRACTICAL DESTRUCTION OF RATS
THE NATURE oF THE PROBLEM

ROM what has been said in the previous
F chapters it will be realised that the practical
destruction of rats is by no means a simple

task., The* fidture of pest problems in general
has been discussed and it was shown that the
particular problem of dealing with rats was
complicated by many factors peculiar to itself
and by ‘the fact that we are dealing with an
exceedingly prolific animal capable nf successful
existence under the greatest varicty of conditions.
It was pointed out how the introduction of
unfavourable conditions is one means of dealing
with such a problem, and how the actual change
of conditions which took place in Europe in
the @ighteenth and nineteenth centuries did in
fact materially affect the relative distribution of
the two species without, unfortunately, making

‘much permanent difference to the pmcsicai'

aspect of the problem as it now presents itself
20 us, if anything perhaps it has even intensi-
fied it.

In the past the problem has really received
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but little serious scientific attention, nor have
there been many attempts to systematise or
control rat destruction on the part of Gdvern-
ments or Local Authorities, though occasionally
spasmodic and ill-directed regulations can he
recorded.

A certain amount of work has been done in
]_",u|'{.~]'u_-1 mainly directed to the [‘-J.'L'thflii‘d‘l of
cultures of germs suitable for use in preparations
designed to infect the rats with fatal disease
and more recently the use of poisons has been
investizgated in Great Britain, India and the
United States under the direction of Government
Departments.

There are of course many methods of destroying
rats and each method may have several variations
in the way it is used. No method which actually
does kill rats can be called a bad method, never-
theless while none may be ideal, some are of
more general application and more nearly ap-
proach the ideal than others.

Before describing these methods ‘in defl, it
may be said at once that there is no royal road
_to success, nor is there any wonderful specific
which can be regarded as the sole and only
means of success, still less, one capable of
fulfilling the somewhat extravagant claims which
the |')l!]!liC often demand or have been led o
expect. Indeed, success can only be achieved
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(and that sometimes but a partial one) by
constant attention and thoroughness in applying
whatever methods may be chosen.

Rat suppression and rat destruction are not
precisely synonymous terms- actual destruction
of rats is after all only a palliative, a nccessary
one it is true, but looking at the problem as a
whole it is seldom a complete success unless
steps can be taken to deal with the cause which
lies at the root of the trouble.

Every rat infestation, however large, or how-
ever small, is a definite problem, and as such it
must be C{lnsidcrcr.l. At the outset it 15 necessary
to inquire how it arose, what factors arc
contributing  to  its  persistence, to what
extent  these factors can be removed or
counteracted and finally, what steps can or
ought to be taken for direct action against the
rats themselves.

In some cases it may be quite easy to decide
what is the direct source of a rat infestation, in
others it” may require a considerable amount of
investimation before the rats can be traced to
any special source, while in many more it can
only be traced to the generally infested conditions
of the surroundings and this is especially the
case with estates and farms in the country.

In towns, it must be admitted that a large
proportion: of infestations (of coursc only those
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where Rattus ,norvegicus is present) is un-
doubtedly due to drain defects of one sort or
another; such defects may be in direct con-
nection with the infested property and so ‘can
be fairly easily located and dealt with, or it
may be a more general and deep-seated defect,
dithculr to locate and troublesome to remedy—
at any rate the remedy is outside the competence
of the unfortunate property owner. Many cases
are due to rats spreading from some obvious
centre of rat infestation, such as refuse tips, or
open yards full of materials which attract rats
because they cither afford food or Shelter, or
both; other cases are due to the actual attraction
which the place itself affords to rats, such as
farms, poultry and pig farms in particular, as
well as factories and warehouses where food-
stuffs are made or stored.

Such reasons as these, some obvious, some less
obvious, will generally bé found to account
for rat infestations, but this is not the whole of
the story; rats may be present in any of the
situations described but they need not be able to
get from them into the infested premises and
further investigation must be made to ascertain
if possible, exactly how the rats have gained their
footing inside the premises. It is in this direc-
tion that the proper means of dealing with
them must be sought, in short the solution is
36
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summed up in the comprehensive phrase ™ rat-
proofing.”

Rat-proofing is by no means always a simple
_marter and it is impossible to deal with it except
in a very general way., It may involve anything
from the bricking or cementing up of a few
holes in a cellar, to the virtual reconstruction of
large buildings.

In the case of town buildings, basement
lights and skylights should always be protected
with stout wire netting of small mesh, doors
should be carefully adjusted and if necessary,
protected at the foot with metal sheeting, while
all window accessible to rats should of course
be kept closed at night. In large buildings
with central heating, the boiler house is often
the source whence rats enter, they then follow
the channels in which the steam pipes are laid
and emerge through holes left where pipes
connect to radiators or pass through walls and
floors. With more care in fitting much of this
cafy be obviated or the holes can be protected
by metal or wire netting and in many cases
it is possible to devise protection for the ducts
where they frst enter the building, It must
not be forgotten that where Rattus rattus
is a likel; --i<'tor attention must be paid fo
skylights and « fects in roofs such ag open

louvres. . 4
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Many cases occur where rats gain an entrance
by burrowing through the ground under the
floors and then effect an entrance by gnawing
holes in the floor-boards or skirtings., it 15
true that most of these cases are duc to drain
defects, but it is not always practical or possible
to deal with the defect and rat-proofing, to be
effective, will involve the construction of a
sound concrete bed.

In the country, farm buildings are notoriously
ill constructed and rat-proofing, short of re-
building, is often extremely difficult if not im-
possible. Poultry farms in particular offer great
attraction to rats and little care is talen to make
the poultry houses, incubator rooms and brooders
rat-proof.  The first at any rate are usually
constructed of wood and one of the common
defects is putting them much too low on the
ground, this enables rats to get underncath and
casily work their way into the houses. It is far
better if they are raised three or four feet on
posts, and then the whole carefully wired rognd,
the wire being let into the ground about cighteen
inches and turned outwards, a suitable wire gate
being arranged so that in case of accidents it
is possible to get in under the house without
Raving to undo the wire. Agpe~litional pre- |
cautiog is to stretch wire ov r the undes-side
L thea floor.® Careful rat-proofing of poultry
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houses may be expensive, but is certainly
cheapest in the long run,
To sum up then, rat-proohing wherever

practicable is the first step but even where this

is impossible in its entirety much can be done
to deprive rats of opportunitics of obtaining
food, water and shelter and so introduce un-
favourable conditions in place of the existing
favourable factors which contribute to their’
existence. In particular the greatest care should
be taken to keep food out of reach of rats by
placing it in rat-proof gooms or receptacles.
Water tanlss also should have rat-proof covers
and taps and sinks should be kept free from
drips. All waste food and scraps should be
oot rid of by burning if possible, or storage in
propetly covered dust bins.  Resfamralenrs are
areat offenders in this respect, for it is no
uncommon thing to see large bins full of waste
food, without a cover, carelessly exposed where
rats can gasily get at them. Accumulations of
stores and rubbish which, though not actually
edible, yet form ideal nesting places, should be
turned over and restacked at frequent intervals,
so that they do not form hiding places, for
undisturbed nesting is a far more importadt
factor in maintaining an infestation than is

commonly supposed and those who  have
not tried would be surprised how mu
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improvement can be made by attention to
this point.,

It is worth ]‘l-{'t'i]!li]'llg_: out in this connection that
the racks usually found in warchouses are almost
invariably badly designed. As a rule, the lowest
shelf is about two inches from the floor, the
front being frequently filled in with a fillet of
wood, the idea being cconomy of space and
‘neatness. The proper way is to keep the lowest
shelf at such a distance from the floor that the
space beneath can be easily swept out and kept
empty and clear of rubbish and on no account
should goods be stored in these spaes. With
mice especially such ill-constructed racks are a
prolific source of trouble. Another source of
trouble is the existence of matchwood casings
over pipes and it would certainly seem that
these might be often dispensed with, at any
rate in buildings of factory type, where appear-
ances are not vital. Precautions such as those
suggested are of general application, and _in
special cases additional measures could be devised
to meet the particular conditions.

If then rat-proofing has been carried out and
harbourage reduced as much as possible, the
adtual destruction of rats can be put in hand
with much better prospects of decisive reults
than is the ase when thesg precautions are
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by bright lights and will approach quite close
to an clectric torch providing it is held perfectly
stll.

In® catching them the operator must keep
perfectly still and preferably in shadow, for the
slightest movement will soon scatter the rats,
though they do not seem to mind the mere
presence of anyone who keeps perfectly quiet.
The actual seizing of the rats is a matter of
dexterity and if done properly they cannot bite,
though thick gloves are generally worn as a
precaution.

» The successful workings of ferrets and dogs

is a mattef of training and experience, both
on the part of the animals and their owner,
therefore it is not a very suitable method for use
by the public themselves and anyone wishing
to put this method into operation is well advised
to employ a skilful and reliable man.

Apart from any question of catching by hand,
the use of ferrets is of somewhat limited applica-
tione It depends for its success on the presence
of rats in runs or situations from which they
can readily be ejected by the ferrets and when
ejected either caught in nets or despatched with
sticks and dogs. The wedns operandi is to
& net up carefully all the rat holes and likely exits

with ordinary garden netting fixed loosely over
the holes, the ferret is then introduced into one
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of the holes so that it can travel along the runs,
driving the rats before it while the escaping
rats are caught in the netting and despatched
by any convenient means. When working with
a good “ratter” dog, holes within his reach
need not be netted, as he should be able to do
all that is necessaty.

In the country this method is fairly successful
in dealing with banks and has the advantage of
giving a bit of sport. In town buildings where
the rat holes may and often do lead to runs in
direct communication with either defective
sewers or neighbouring premises, the method is
of less use as the rats will be merely driven
away and there is considerable risk of losing
the ferrets. There are too, many runs, particu-
larly those between the joists of a floor, with
dead ends, with the result the rat turns on the
ferret and a fight ensues. The latter is almost
always the victor and while it may not get off
scathless, it frequently lies up and gorges and
difficulty may be experienced in rctrievimr it.
The method is most successful where the rats
are mainly nesting and living among stacked
goods rather than in holes in the fabric of the®
building. Runs which have been worked with
ferrets would seem to be avoided by rats fom
some time afterwards, presumably because they
retain the taint of the ferret. -
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Although as a rule only ferrets and dogs are
trained for systematic work as ratters, cats and
mongooses arc sometimes used; the former
however cannot be relied on to face rats though
sometimes when allowed to run almost wild,
they do good work, while the latter may become
as great a nuisance as the rats they exterminated,
as was the case in Jamaica where they were
imported to deal with rats on the sugar planta-
tions.*® -

TR.-\PPI!\:G

The use *of traps and snares for catching
rats is not particularly modern in principle,
nevertheless there has been a large number of
trapping devices produced during the past few
years, which vary considerably in design and
complexity. It is quite impossible to describe
all these in detail, nor is this necessary for the
principles of the method in general are more
important than the mere description of mechanical
detalls, In any case the success of trapping
'depends more on the skill of the trapper than
.on the particular form of the trap used, for a
careful and cunning worker will get better
results than a casual worker, even with an in-
Terior article,

Traps may be divided into two classes, those

* Boelter, ibid.
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designed to kill or rake single rats and those
capable of killing or capturing many rats. Of
the former class breakback traps or those similar
to rabbit traps with toothed jaws meeting in
the centre, are the most popular as they are easy
to set and do not take up much room and as a
general rule both kill outright. Experienced
workers on the whole prefer the rabbit type as
they are casier to conceal,

There are many forms of traps for catching
more than one rat which vary considerably in
design, particularly in the arrangements for
self setting, but as a general ruley the simpler
the trap the better the results. A common form
is the barrel shaped wire trap but unless care-
fully made and of suitable dimensions, especially
at the entrance and in the springing of the
platform, it is comparatively uscless. The prin-
ciple of this trap as of many others consists of
an inner and outer compartment, exit from the
former, in which the bait is placed, hcmg im-
possible once the rat is inside.

Both the Zoo experiments conducted by Mr.

Boulenger® and similar observations by officials,

of the Plague Commission in Indiat confirm the
importance of these points.

L]

#4 AMethods of Rar Destruction.™ The Zoological Society,
London. *
T Private communication to the author
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Other ingenious traps work on the principle
of enticing the rat on to a balanced platform
which tilts it into a tank of water below as soon
as it passes the point of balance.

A form of trap which has been widely recom-
mended is that known as the Varnish or Ratlime
trap, and as its name suggests, it depends on
enticing the rat on to an adhesive surface from
which it cannot escape. It is prepared as
follows : sheets of stout cardboard or thin pieces
of wood are cut about fifteen inches by twelve
inches, on them is spread with a trowel a layer
of the special preparation sold for the purpose
—cither lithographic varnish (rat-catching) or
ratlime, which is a specially tenacious variety of
birdlime—making it about one-eighth to one-
quarter of an inch thick and leaving the edges
clear for about one inch all round. Any suitable
bait is then placed in the centre of the material,
and gently pressed down so as to adhere. One of
these traps will frequently take many rats; dead
ones can be pulled off, the surface respread if
necessary and the trap relaid, for a good varnish
or ratlime will retain an effective surface for

* several days and if the surface is stirred up

occasionally will last two or three weeks. These

otraps are particularly useful for catching mice,
for which purpose the cardboard is cut smaller,
four inches by three inches being sufficient,
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In using movable traps of the less elaborate
types, great care should be taken to place them
if possible in the direct line of the rats’ run with
the working parts or entrance parallel td it
the object being to catch the rat as he pursues
his normal path and it is then often quite un-
necessary to bait the trap. Rats are very sus-
picious of strange objects and will rarely enter
a trap of any kind however attractively baited
if it be just placed out in the open. Another
way to set traps is in an artificial ran made by
constructing a box open at both ends, in the
middle of which is placed the trap, the whole
thing so arranged that the rat in his run must
pass over the trap. Similarly a tunnel can often
be made on the spot with bricks, slates or any-
thing else handy, if no box is available.

When using breakbacks or rabbit type traps,
it is often helpful to conceal them; this can be
done by lightly covering them with sawdust
or putting thin tissue paper over them when
used indoors or by covering with* earths or
sctting them just under the surface of water
when used out of doors.

It is commonly stated that traps should be *

handled with gloves on so as to avoid tainting
them with the human scent and that it is.
advisable to rub them in earth and so on,
especially after a rat has been caught. There

48
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may be sound reason for this when trapping
in the open country or where human beings
seldom enter but in the average town building
there scems but little reason for it after all,
almost everything the rats run over or eat has
been more or less manhandled and experience
in towns hardly supports the statement. There
is no infallible bait for traps, and one must use
whatever circumstances and experience suggest,
In some places rats seem but little tempted by
special delicacies and prefer what they are used
to in the premises in question but it does not
seem rrcncrallv known that a piece of tomato
often serves as well as anything else.

There is one other form of trap which can
sometimes be employed with considerable suc-
cess ; shortly it consists of a large box or enclosure
from which rats cannot escape, provided with
an entrance and exit, the former being fitted
with a door which can be closed from a distance
by means of a string over a pulley. It is quite
feasble if some ‘cases to make use of onc of
the infested rooms in a building and adapt it
for this purpose. The trap is worked as follows,
for some nights the trap is baited with some
attractive meal which the rats cannot carry away,
best placed near the exit. The rats get used to
commg and whcn it is judged they are regular
visitors, the exit is closed and as soon as sufficient
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of the rats are inside the entrance is closed by a
concealed observer. The trapped rats can then
be despatched by dogs.

However, even with the most skilful working,
it is diflicult to trap rats in suflicient numbers
to clear really badly infested places and rats
soon leatn to avoid traps, even varnish, which
on the whole, seems the most successful for
routine use. Irapping really is of most service
after a place has been cleared, for then traps
can be used with considerable success as guards
along known lines of approach.

Gassivg

This method is of quite recent development
and is really a variant of fumigation under a
shorter and perhaps more convenient name, It
consists essentially of introducing a suitable
toxic or asphyxiating gas into the rats’ runs
and warrens and so either killing them there or
driving them out, in the latter case of course
to be dealt with by sticks or dogs.” It i an
excellent method providing the terrain is really
suitable and if the rats are actually in the holes
a good kill should be obtained and one which is
to an extent selective on does and young since
they get killed in the nests. The most suitable
places for treatment with gas ate infested banks,
hedgerows, refuse dumps or other out door

jo
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situations where burrows abound and the rat
population is concentrated and where the gas
is not likelv to cause inconvenience to neigh-
~Bouring houses or injure domestic animals.
Thus it is not always possible to use it around
poultry farms nor in general is it suitable for
dealing with rats in houses since there would
be difficulty in confining the gas to the rat
runs and as numbers of the rats would die in
- the holes there would probably be some trouble
with smells. Ships however are regulatly fumi-

gated as an anti-rat and anti-vermin measure.
' Several gases have beedt suggested and used
for this purpose such as Chlorine, Phosgene,
Hydrocyanic Acid Gas, Carbon Disulphide,
Sulphur Dioxide, Acetylene and even the ex-
haust gases from a motor-car which contain a
considerable amount of Catbon Monoxide. Of
these only two are of practical importance, viz.
Sulphur Dioxide and Hydrocyanic Acid, since
hoth can be ecasily applied on a large scale but
untit a quite recent development of Cyanide
fumigation, Sulphur Dioxide bad the field almost

/o itsclf so far as rats arc concerned. y

The principle is much the same whichever
gas is used: the holes are carefully noted
A <and in cach group all except one, lightly stopped
with ecarth, into, this the gas is introduced
by means of a flexible rubber tube. This hole
. §1
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should be chosen at the top of the group if
using heavy gas or at the bottom with a light
one. If gas is noticed to emerge from other
holes during the treatment, they too should béw
stopped and finally the treated one. Each group
of holes is systematically dealt with, the area
being divided up between several operators if
necessary. The treatment is not necessarily
spectacular as most of the rats will be killed
before they get a chance to bolt, but it is ad-
visable to have a good dog to seize any which
do, besides which he is useful to “ nose ” holes
and so indicate whesher rats are present. It is
hardly necessary to add that due care must be
taken to prevent him nosing gassed holes. If
counts are wanted it will be necessary to dig
out the runs to find the dead rats. There is, of
course, a certain amount of risk attached to the
use of any poison gas and in the following
notes dealing with the practical application of
these gases any special precautions necessary
will be mentioned. . .
Sulphur Dioxide which as stated has been
generally used for rat gassing is the product Df\
burning sulphur in air, strictly speaking it is
an asphyxiating gas rather than poisonous and
fairly high concentrations are necessary to kill.
rats. Its use is fairly free from danger to the
operators for the same reason and its irritant
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effect acts as a warning. For practical use in
the field a constant supply of gas is of course
necessary and this can be obtained either from
ylinders of liquefied Sulphur Dioxide or by
preparing the gas on the spot in special sulphur
burning apparatus.

The former method is simple and convenient
and easily portable cylinders of Sulphur Dioxide
can be obtained which are fitted with control
valves and nozzles to which the rubber tubing
is attached.®

The alternative method is more trouble and
¥ requires more staff to operate, for whereas one

man can handle a cylinder of gas easily, it requires
at least two to operate a sulphur burning machine.
For large scale operations the machine generally
used is the well known Clayton Generator. It
consists essentially of a chamber in which roll
sulphur is burnt in a stream of air, and a pump
which forces air over the burning sulphur thus
causing a good draught to carry the gas along,
the was being conveyed to the holes by means
of thick rubber hose. These machines are made
/m several sizes, large ones driven by motors
being used for ships and portable ones for land
work, these latter require one man to work the
J  .air pump and one to operate the hose. Apart

= = Sulphume,” obtaimable from Messes. A. Boake, Roberts & Co,,
Lrd., Str:ltfr_rrd London, is suitable for this purpose.

- i3
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from the capital cost of the machine this method
is cheaper than using liquefied gas in cylinders.

For gassing with sulphur on a small scale a
simple apparatus is described in the Ministry
of Agriculture leaflet No. 244, from which the
description below is taken :—

“In order to make the apparatus the pro-
cedure is as follows : Take an old paint drum (A)
of about 12 in. in length and 8} in. in diameter,
fasten the lid to the side with a link hinge and
punch a hole in the lid to admit the point of a
small pair of bellows (D). In the base of the
drum puru::h a hole 2 in. in diameter and in tlm
hole fix a piece of metal piping (B) g in.
length. An L-shaped strip of metal 2} in.
high should be riveted on the inside of the drum
at (C) to prevent the cotton waste (E) and small
sulphur (F) choking the orifice of the spout (B).
To facilitate carrying, a small handle can be
fixed to the side of the drum as shown.

“When the apparatus is to be used the lid
should be opened and some old dily cotton
waste placed within and ignited. If necessary,
the lid should be closed and the cotton waste
fanned with the bellows to a good glow (if the
lid is lefr whoelly or partly open, free contact
with the air will often be sufficient to cause the «
cotton waste to glow). With a view to finding
out connecting runs in a burrow, in banks “md
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hedgerows, as soon as smoke issues from the
spout (B) of the apparatus, the spour should
be placed in a hole, it possible to the windward

“of other holes. All holes from which smoke

issues except one of the lower ones and the
highest, should then be plugged lightly. The
drum should then be opened and a layer of
sulphur (F) be sprinkled on the glowing cotton
waste. The spout (B) should then be inserted
into the lower hole and the bellows (D) be
used. In a few minutes coloutless sulphur
dioxide will be generated and in about a quarter
of an hour, or longer, according to the size of
the burrow, the rats will either succumb to the
gas or try to bolt—in the latter casc to be
despatched easily by sticks and dogs.” The well
known Burns  Eclipse Smoke Testing Machine ™
can also be adapted to this purpose.

Although fumigation with Sulphur Dioxide

Ddanrnm'nl Simple Gassing Apparatus.
(Hrprodwged by permission of the Ministry of Agricultwre.)
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has the great advantage of being almost entirely
free from danger and therefore suitable for
use by amateurs, it is probable that for large
scale operations where a technical or partly’ -
trained staff is available it will be superseded
in the future by the new application of Cyanide
fumigation which has been introduced during
the past year.

This method depends on the use of crude
Calcium Cyanide in powder form which has
been introduced from America under the name
“ Cyanogas.”* This chemical when exposed to
the air is gradually décomposed by ghe moisture
present, giving off Hydrocyanic Acid Gas much
as Calcium Carbide gives off Acetylene when
acted on by water but, unlike Carbide, if excess
of water is added, it merely dissolves, forming a
solution of Calcium Cyanide, and then gives off
no gas. Calcium Cyanide itself is not a novelty
but it can now be produced very casily and
cheaply from Calcium Cyanamide which is the
main product in the fixation of Nitrogen ffom
the air by the process depending on passing
Nitrogen separated off from liquid air over \
white hot Calcium Carbide.

This “ Cyanogas ” is made in several grades
and that known as “A” dust is used for rat *

fumigation as well as in horticylture.

* Messrs. George Munro, Ltd., Covent Garden, London, are the
distributors for this preparation.
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The method of using it is exceedingly simple
and its efficiency is at least equal to and probably
exceeds that of Sulphur Dioxide, while since
the actual gas evolved is far more deadly much
lower concentrations will suffice, thus effecting
a great saving in time as a burrow can be filled
with a deadly amount of gas more quickly than
with the other method.

The preparation is supplied in sealed tins
and if desired it can be applied by merely placing
an ounce or two by means of a long handled
spoon in each rat hole, and then sealing up at
once with earth, A far bétter way is by using
a powder blower or duster (and the makers
supply a very efficient form) with a length of
rubber hose attached which is introduced into
one hole and the powder forced in with a few
strokes of the pump.

The powder travels along and soon emerges
as a fine cloud at the other exits of the run,
these are then stopped up with earth and the
original hole dealt with in the same way. The
makers state that one man using the special

uster can easily treat 150 rat holes per hour
by this method.

Although this method is so simple to apply

«it must not be forgotten that Calcium Cyanide
itself is a deadly poison—one morcover which
only chemists can legaily retail—and that the
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gas given off by it in air—Hydrocyanic Acid
Gas (Prussic Acid)—is just as deadly when made
this way as by any other.

It is thercfore very necessary to take great
care in using it; in filling the dusting machine
the operator must be very careful not to breathe
the dust and during the working it is advisable
for spectators and others to keep to windward,
for the same reason it is best to arrange to work
down wind. It is also most important to empty
the dusting machines before putting them away.

If a dog is used in conjunction with this
method special care®* must be taken to prevent
him nosing round treated holes and immediately
to take away from him any rats he may kill
The treated area should be kept clear of domestic
animals during and for some hours after the
treatment but the residue left after all the gas
15 given off is quite harmless, being mainly
ordinary lime.

Hydrocyanic Acid Gas being relatively light
diffuses fairly quickly into the air amd is net so
likely to form pockets of high concentration in
ditches and dips as is the case with a heavy g
like Sulphur Dioxide and therefore when using
this method there is less risk of a lethal con-
centration arising in the immediate vicinity of,
the work and as a rule the operators do not
wear any special protective device against gas
58
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poisoning. It would certainly be much safer
if such were the general practice, and in any case
the method should only be used under technical
supervision and a bottle of dilute ammonia
should always be kept handy in case of accidents,
the vapour of which serves as a restorative in
the event of a worker being slightly gassed.

Finally it should be realised that the method
must never be used for treating dwellings; it
can however be used for treating holes in more
or less open barns or farm buildings, of course
after removing all livestock, if due care is taken
and the holes are promptly sealed. In such
cases the bLuLdm" should be ventilated for at
least z4 hours before allowing anyone to enter
or returning the livestock.

A somewhat analogous method has also been
introduced depending on the use of Hydrocyanic
Acid absorbed on Kieselguhr. This is a dry
powder which gives off the gas again on
exposure to air.

Aléhough this application has made Cyanide
fumigation a practical proposition for rat warrens,

1e gas prepared in other ways has been used for
fumigating ships and buildings for some con-
siderable time. This gas is particularly useful
for treating ships for it not only kills rats but
also all insect vermin including the rat fleas,
which is not always the case with Sulphur Dioxide,
- E 59
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further it has no action on metal fittings of
fabrics whereas Sulphur tarnishes and bleaches.
The original method of preparing the gas was
‘by the action of Sulphuric Acid on Sodium
Cyanide, this is an exceedingly cumbersome and
inconvenient method (besides being very danger-
ous), and the use of the strong acid is liable
to cause burns if by chance it is spilt.

The more usual method now is by means of
Liquid Hydrocyanic acid stored in cylinders
from which it is ejected as a spray by means of
compressed air. This latter method can also be
applied to dwelling houses, flouy mills, etc.,
providing they are evacuated and are sufficiently
far from other habitations. It is however solely
a method for the technical expert and the most
stringent precautions are necessary, the operators
being fully equipped with gas protection devices.

The other gases mentioned are of no practical
importance and are seldom used—Chlorine and
Phosgene are much too dangerous besides being
inconvenient to transport. Carbon Disulphide
is sometimes recommended, and is used by
soaking tow or cotton wool in the liquid an
stuffing the soaked wad well down the hole
which is then closed with earth. It is however
inflammable and the vapour is very poisonous
to breathe so that care must ba taken. As Carbon
Disulphide is not very cheap the method is only

o ~
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suitable for small infestations. Probably just as
good results would be got by placing in the
hole a handful of Calcium Carbide, pouring in
some water, not too much, and quickly plugging
the hole—here again as the Acetylene gas pro-
duced is inflammable care must be taken to avoid
explosion, '

To sumup the three methods which have been
described in this chapter have been shown to be
somewhat limited in their application and to
require a certain amount of practice and special
knowledge if the best use is to be made of
them. FEacly is useful in ifs proper place but it
is important to remember that unless a choice
of method is made to suit the conditions found
really good results cannot be expected.*

-

* Nate.—While this book was in the press, a method based on
the production of Sulphuwrerred Hydrogen Gas has been introduced
on the Continent, and is stated to be very simple and to give good
resulis,

61



CHAPTER IV
RAT POISONS AND HOW TO USE THEM
GENERAL PRINCIPLES OF PorsoNinG

OISONING is of the greatest importance
P as a practical means of dealing with rats,
vet although the principle is extremely
simple, so many considerations arise and it is
so often improperly used and misunderstood
that no apology is ‘needed for degling with it
in detail especially as it is the method on which
the general public rely, more than any other.
The basis of the method is well enough known,
it consists merely of placing in and around the
rats’ holes suitable food material with which is
mixed a poison capable of killing rats and leaving
the consummation to the rats’ appetite or greed.
While this seems very simple it at once involves
two questions, firstly what is the best fo@d to
usec so as to be sure the rats will ecat it and

sccondly what poison to use,and apart from rho\

technique of the proper use of poison baits,
these two points alone offer a considerable field
for investigation. It may be stated at once
that the use of poison baits Js one of the best
of all methods for destroying rats since it can

iz
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be applied with due precautions in practically
every situation in which rats are found and is
subject to fewer limitations than any of the
methods previously described.  Properly applied,
it is remarkably successful and gives decisive
results within a short time of its application
and though it may not always at once clear a
place completely it is so flexible that treatment
can be maintained over long periods without
ceasing to be effective.

Practical experience fully justifies these state-
ments and there is no doubt that the public
find this method of servicefor there is a steady
and mcrcamnq demand for rat poisons. It
must not be supposed, however, that of necessity
the use of poison baits will prove a panacea
for every case of rat infestation ; most if not all
will be undoubtedly greatly reduced by this
method but it does not follow that other methods
should not be combined with it, providing of
course they are not incompatible; for instance
it wauld not be wise to run ferrets over an area
recently treated with poison bait.

The use of poison is sometimes objected to

‘on the grounds that it is dangerous to domestic

animals and that in the case of buildings it
gives rise to smells due to rats dying under
floors or in inaccessible places. As will be
shown however, both these disadvantages can
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be almost entirely overcome provided a suitable
choice of poison is made.

It will be convenient first to deal with the
theoretical and practical aspects of the use of
poisons for rat destruction and then to point
out how they can be incorporated with suitable
ingredients to form satisfactory baits and finally
to explain the technique of carrying out a
campaign of poisoning. There is no great
difficulty involved in killing rats with poisons
for on the whole they are rather susceptible
to poisons than otherwise, but many poisons
are unsuitable for tllis purpose from a practical
point of view.

Poisons may be defined as substances which
when introduced into the living organism cause
death or injury. Strictly speaking this definition
includes disease germs and those germs applicable
to rat destruction will be dealt with in a separate
section ; for the present they need not be con-
sidered as coming within the definition of poison.
This definition is somewhat comprehensive and
in general parlance the word poison is restricted
to those substances well known to be dangerous,
while in addition there is a still more limited"
class of poisons, namely those included in the
two schedules to the Pharmacy Acts, the retaid
sale of which is restricted by law to registered
chemists and druggists. Many substances, of
64 -
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which strychnine, arsenic, and morphine are
examples, are dangerous poisons but if given in
small quantitics are valuable drugs. Other
substances such as preparations of bismuth,
borax or tin salts are not ordinarily regarded as
poisons but if taken in excessive amounts may
come within the above definition. There is
therefore a very large field from which to select
a rat poison, for by definition any substance
which taken in sufficient quantities, would kill
rats, comes within the term rat poison.

In practice there are a great many points to
be considered before it can be said that a par-
ticular substance is suitable for this purpose and
as a matter of fact there is still much need for
scientific investigation on the theoretical problems
connected with rat poisons, particularly as to
the minimum lethal dosage for rats and their
effects on larger animals. Such experiments,
which involve the use of live animals can only
be carried out by properly qualified scientists
under license from the Home Office, for though
there are no restrictions to the use of *any
poison for the destruction of rats, mice or small
vermin in any land or building providing reason-
able precautions are taken to prevent access

. thereto of dogs, cats, fowls or other domestic

animals,”* it is illegal to carry out anything in

= Protection of Animals Act, 1911, Section 8 and Sub-section (b).
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the nature of deliberate administration of poison
for experimental purposes.®

It is of course a siwe gua non that any poison
to be used should not only really kill rats but kill
in such reasonable quantity that a rat could be
expected to absorb a lethal amount in an average
consumption of food material since any question
of using a poison alone can be dismissed as
impracticable. Further, since rats and mice are
ubiquitous and live in our houses, stores,
factories, warehouses, offices, barns, stables and
farm-buildings of all kinds as well as in sewers,
refuse tips, hedgerdws, banks and sides of
streams and canals, it is desirable that the poison
chosen should be suitable for these wvarious
situations and in particular since so many of
these involve the presence of human beings,
domestic animals and food substances, that it
should be if possible, at least relatively harmless
both to ourselves and our domestic animals
and birds.

Despite the considerable number of poisons
which would comply with the first condition—
that is kill rats in fairly small doses—actually
in the past only three poisons—namely, arsenic,
strychnine and phosphorus—have ever been in
general use in this country. Occasionally, how- «
ever, other poisons such as gantharides, tartar

* Cruelty to Animals Act, 18706 (Section 2).
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emetic and atropine are stated to have been
used. These three poisons are of course well
known to be dangerous and no doubt anyone
“ fuowingly” using them would take such pre-
cautions as were possible against accidents—it
does not follow however, that when prepared
rat poisons are purchased at shops that the nature
of the active ingredient is stated or adequate
warning given in the directions for its use.

Of recent years since rat destruction has become
a matter of official concern and the public in
general has begun to realise the importance of
active measures against rat$, it has been realised
that these (I:mgr:mus substances have many dis-
advantages and search has been made for more
satisfactory poisons which while toxic to rats
will give a reasonable margin of safety to human
beings and domestic animals.

The solution of this particular problem lies
in the relative danger of any given poison to
rats and other animals for it is extremely unlikely
thatsany poisonous substance will be found which
will kill rats and yer be entirely innocuous to
other animals “ irrespective of the quantity taken.”

* Dr. Raebiger who investigated this problem in

1907% said “ As the result of my experiments

.during the last six years I have come to the

conclusion that preparations which are really
* Quoted by Boclter, ibid.
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non-poisonous are unable to kill rats and poisons,
call them what you like, if they kill rats will also
kill domestic animals,”

In general for any given poison the minimum
lethal dose depends on rhe size of the animal
and as a rule is less in proportion to its body
weight for larger animals than for small ones,
that is, though the absolute dose is greater for the
larger animals the relative dose is less. Fortu-
nately the rat is a small animal and appears to
be particularly susceptible to some poisons,
possibly due to the fact that it is unable to vomit
or at any rate does nbt readily do 50, and there-
fore the absolute dose of most pmsuns required
to kill it is small. If then some substance with
a low absolute dose for rats and a high absolute
dose for larger animals can be found it could be
used with much greater freedom than one in
which the margin of difference was less.

In order to be considered ideal for use as a
rat poison the substance chosen should satisfy
the following conditions—and it must be eem-
phasised that only the active ingredient is being
considered, not preparcd baits as usually sold
in shops.

(1) It must be relatively harmless to domestic

animals.

(z) It must be effective on rats and mice, that
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is, reasonably small doses must kill for
certain.

(3) It must be cheap and readily procurable.

(4) Tt should be tasteless or at any rate have
no repellent taste or smell.

(5) It must be reasonably easy to handle and
readily compounded with suitable in-
aredients to form attractive baits.

(6) It should keep well and retain its toxicity.

There are not many paisons with properties
which apptoximate to this ideal, particularly
in respect of their harmlessness to other animals,
though there are a fair number which would
comply with the other conditions.

It cannot be denied that there is a real necessity
for the use of poisons which will comply with
this first condition, for without it farmers and
others who have special reasons for care are
deprived of one of the most valuable weapons
in the anti-rat armoury and one which is particu-
larly adapted to their needs.

The three poisons hitherto in general use
hardly comply with it, for though the lethal
doses for rats are low it is unfortunately the
case that the same is true for larger animals
and many accidénts have arisen from their use.
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Even if the greatest care is taken to ensure that
the baits are inaccessible to domestic animals
there is always the risk of them finding and eating
the corpses of the dead rats, and pigs in particular
are liable to be poisoned in this way.

If also the action of the poison is rapid, and it
is more or less the case that dangerous poisons
kill with greater speed than less dangerous ones,
there is more risk that the rats will die under
floors or behind skirtings and thus give rise to
unpleasant smells, Few poisons even in large
doses are absolutely instantaneous and certainly
in the form used ndne of the rat poisons, so
that if as is usual the bait i1s laid in or near the
holes, the rats after consuming them have at
any rate some little time, perhaps but a few
seconds, in which they may possibly retreat a
little way back along the hole, and all will not
necessarily die just necar by.

The public often demand of a rat poison that
it shall dry up the corpses of the rats killed by
it and evidently suppose that such a poison would
obviate this unpleasantness of smell from de-
caying corpses. Unfortunately the poison used
has little or no effect on this particular point,
the main factor which causes the smell being the
decomposition of the contents of the rats’
digestive tract. As is well known, rats are
dirty and voracious feeders and therefore a dead
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rat is rather likely to be offensive, especially if
the corpse happens to be in a warm and damp
armosphere and as their runs so often follow hot
water pipes or lead to warm nests under grates
or radiators this condition is not unlikely to
occur in buildings and if the rat dies quite
shortly after taking the bait the risk is con-
siderably increased.

If however the poison has any action in causing
evacuation of the rat’s digestive tract and in
delaying death the risk of smells is much reduced,
for not only is the rat less likely to die in an
inconveniegt place but when it does die its
digestive tract is more or less freed from de-
composing material. In general it may be
taken that none of the poisons used for rat
destruction have any direct and certain action
in cither preserving or drying up the corpses
with the possible exception of arsenic, and even
with this the amount usually ingested by a rat
in a poisoned feed would probably be insufficient
to ensure it.

In the search for rat poisons which would be
free from these objections a good many other
substances have been tried, both experimentally
and practically, and as a result of these investiga-
tions two other substances, Barium Carbonate
and Red Squill,, have come into fairly general
use as rat poisons. In particular much of the

71



RAT DESTRUCTION

experimental work carried out at the Rat Research
Laboratory of the Ministry of Agriculture during
1920-1922 (in which latter year it was closed)
was directed to investigating these two poisons,
and their usefulness for this purpose was con-
firmed.

Both these poisons are slower in action than
the others mentioned and their margin of safety
1s much greater, Red Squill in particular being
specially useful in this latter respect. Prepara-
tions containing one or other of these substances
are becoming increasingly popular in this country
and their use is strohgly recommended by the
Ministry of Agriculture, not only because of their
relative safety but also for their general con-
venience.

Among the other less dangerous chemicals
suggested for use as rat poisons are Calcium
Sulphate (anhydrous) or Plaster of Paris and
Sodium Fluoride. The former certainly requires
so large a dose to be effective that it would be
difficult to administer it in practice, while ethe
latter gives very variable results.

For all practical purposes the chemical poisons
used for rat destruction are limited to these five
substances—Arsenic, Strychnine, Phosphorus,
Barium Carbonate and Red Squill—and the
various proprietary rat poisong on the market
almost always contain one or other of them.
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Occasionally a preparation is met with which is
alleged to contain a new and secret poison but
chemical analysis invariably proves it is one of
the well recognised poisons—more often than
not arsenic. It is almost needless to add that
these claims are associated with individuals of
little standing who presumably are acting more
in ignorance than from unscrupulousness.

These five poisons differ very considerably in
their chemical properties and physiological action
and some description of these is necessary in
order to understand their uses and limitations
as rat poisqns. >

No definite and systematic classification of
poisons is possible either on a chemical or
physiological basis and it is usual to adopt one
based mainly on symptoms as being most con-
venient for medical men. With the exception
of strychnine which is a convulsive poison
specially affecting the nervous system and the
only one likely to cause immediate or almost
immediate death, all the others are classed as
irritant poisons though other secondary symptoms
may also arise.

It will be therefore desirable to consider each
of them separately. It must be noted however
that much of the information available on poisons
has been derived from cases of human poisoning
and only to a limited extent have they been

73



RAT DESTRUCTION

investigated from the special point of view under
discussion and therefore it is not always possible
to give precise figures for the d:}am [cqumd
to kill rats and other animals.

ARSENIC

The description arsenic or white arsenic as
generally used, is applied to the substance
chemically known as arsenious oxide—which
15 one of the oxides of the metal-like clement
arsenic. It is manufactured on a large scale by
heating arsenical pyrites. In appearance it is a
heavy white powder, which actually consists of
several different physical forms. It has many
uses in industry and the arts and is also used
medicinally both in human and veterinary practice.
Because of its poisonous properties it is used as
a constituent of weed killers, sheep dips, horti-
cultural sprays,* rat and vermin killers and fly
papers. It is too, not uncommon as an impurity
in many mineral substances and therefore the toxi-
mlnglst has to exercise much care when investi-
gating cases of suspected arsenical pmsunmg

The white powder—which is the form generally
used for rat destruction—is practically insoluble
in water but is absorbed in the digestive tract,
the extent and rate depending partly on its
physical state, for it is most quickly absorbed

* Hence the contamination of apples with &rsenic, recently reported
in thie Press,
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when finely divided ; it can however be absorbed
in dangerous or even fatal amounts by external
application through wounds or abrasions of
the skin.

For all ordinary purposes arsenic can be
sold only by registered chemists and druggists,
but there are special regulations permitting
licensed horticultural LIL.IILr:. m supply arsenic
and arsenical preparations “to be used ex-
clusively in agriculture and horticulture for the
destruction of insects, fungi or bacteria or as
.~ sheep dips or weed killers.,”* In either case
4 the purcliaser must be personally known to the

vendor and proper entries of the sale must be
recorded and in order to comply with a special
Act governing the Sale of Arsenic, all colourless
preparations must be coloured with specified
amounts of soot or indigo.f It seems evident
that a horticultural license does not cover the
sale of arsenical rat poisons since rats are neither
insects, fungi nor bacteria.

VWehen arsenic is taken in considerable amounts
it generally causes acute symptoms of poisoning
which arise within an hour, sometimes much less.

* Vomiting, diartheea, cold in the extremities and
feebleness are the salient features and death
4 Jtakes place from collapse in from 5 to 20 hours.
* Poisons and Pharmacy Act, 1908, Section 2, Sub-section (1),
1 Act to Regulate the Sale of Arsenie, 1851,
- F ?f
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These symptoms are not constant and in some
CAsCs EIII.TZI.CI.WL‘: Or nervous 5}'!'[1171'[?!“5 arc (31}51.:1'\'(.:({.
When small doses are taken, spread over long
periods chronic symptoms arise which may prove
fatal.

It is difficult to say what is a fatal dose of
arsenic, for its eflect varies somewhat according
to how it is given and the health and habits of
the person. For instance, the arsenic caters of
Styria are capable of taking large quantities and
horses also can take considerable amounts as
it is bv no means uncommon for it to be ad-
ministered to them tg improve their coats. The
following however may be taken = dangerous
doses. Man (adults) 2 grains ; horses 30 grains ;
cows 1o grains; dogs ! to 1 grain.*

Its action on rats (as indeed on most animals)
is very variable, probably because it is s:ldom
of uniform fineness, and there would appear to
be no definite information of the average lethal
dose for rats. In some cwpcriments carried out
by the author ! and § of a grain proved f'u'll
but death was by no means rapid, occurring in
about 24 hours and 48 hours respectively, while
in another case the rat survived a dose of just
under } grain and in all cases the frces con-
tained marked quantities of arsenic. It is

* Winter Blyth, “ Poisons—Their Effects and  Detection.™

London, 1g2o.
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probably reasonable to assume that from } to 1
grain would be ample.

Lantz* also points out that arsenic is very
variable in its effects on rats and adds that
though it is generally considered to be a cheap
poison yet ‘measured by results it is dearer
than stry chnine.

It is often stated by gamekeepers who fre-
quently use arsenic for this purpose that rats
are suspicious of baits containing it and therefore
the common practice is to put down preliminary
baitings of unpoiscned feed for several nights
before actually laying the arsenical feed, of
course using identical meal throughout. There
seems no SPCL‘HI reason why this should be the
case, for presumably arsenic is as fasteless to
rats as to human beings. A possible explanation
is that country rats are more suspicious than
town rats of strange food unless particularly
artractive, and it is probable that if a specially
attractive arsenical bait were used initially, better
results would be obtained. There is more
ground for the statement that it is difficult to
induce rats which have survived a bait containing
arsenic to take another dose.

As a rule arsenic is given mixed with a cereal
meal with or without sugar and in preparing

* % House Rars and Mice," Farmeers® Bulletin, 896, Unired States
Department of Ag hnru]l:u re, 1921,
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such mixtures the proportion of arsenic need
not exceed § per cent. or one part of arsenic
with 19 parts in all of other ingredients, and 10
to 20 grains of such a mixture should be ample
to kill, though some workers prefer to use 10%.

In using arsenical baits great care must of
course be taken to ensure that only rats can get
at the bait and any corpses found should be
collected and burnt, for arsenic inside a corpse
is just as deadly as outside it.

On the whole arsenic cannot be considered
to offer any special advantages as a rat poison,
its safety margin is low and its efficiency is not
marked. It should never be used in any places
where foodstuffs are prepared or handled, as
traces may get in the food by accident—even
sweeping up the baits might cause enough dust
to contaminate foods and serious consequences
would arise if such food was consumed.

STRYCHNINE
This poison belongs to the class of vegetgble
alkaloids and is exceedingly poisonous. It is a
complicated but definite organic substance

and is obtained from the sceds of the plant »

Strychwos Nux Vomica and a few other similar
species. ’
It is obtainable either as the alkaloid itself,

which is insoluble in water but'is acted on and
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dissolved in the stomach, or as salts such as
strychnine sulphate or chloride which are fairly
soluble in water—these act more quickly when
taken but the intensely bitter taste 15 more
noticeable than when the alkaloid itself is used.

Stryvchnine is of course, a scheduled poison, and
as such can only be sold by chemists to purchasers
personally known to them, and all preparations
must be labelled as strychnine and the percentage
present, stated.® It has no commercial uses except
in medicine and as a vermin killer.

Medicinally, strychnine is given either by
hypodermiceinjection or by the mouth and the
symptoms arise more rapidly in the former case.
The fatal dose is variable and though as little
as } grain has caused death, recovery has taken
place under favourable circumstances after as
much as 20 grains. However one grain must
certainly be regarded as a dangerous if not
fatal dose.

The symptoms arise with great rapidity and
suddenness and when injected, within a few
seconds. The first sign is shuddering and con-

,vulsive seizures which take the form of general

and violent tetanus, the limbs are stretched out
and hands clenched and owing to the constriction
*of the chest muscles, suffocation arises, and this
is the actual cause of death, which takes place

* Dangerous Drugs and Poisons (Amendment) Act, 1923,
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rapidly, generally within two hours. It will be ¥
noted thercfore that this poison has nonc of

the symptoms of an irritant but solely affects

the nervous system direct.

Strychnine vermin killers at one time were
more common than they are at the present day—
Allen*® gives analyses of ten different ones in
which the content of strychnine varied from
41.8 per cent. to 5.8 per cent. while the actual
weight of the contents of the packages varied
from 49.2 to 5.6 grains; cven in the smallest
(5.6 grains) the actual weight of strychnine was
over } grain—while one contained®as much as
4.18 grains—all were therefore highly dangerous.

The action of Strvchnine on rats has been
specially investigated in Americaf and it was
shown that rats are not so susceptible to this
poison when given by the mouth as was generally
supposed, for it rc:qu:red from 6 to 8 times
as much as is necessary by injection ; mice how-
ever were more ecasily killed, only requiring
about 3 to 5 times the subcutancous dose and
this is in accordance with practical experience.

The lethal dose for an average rat would »
appear to be in the neighbouthood of ¢ to }
of a grain.

* Pharm. Jouwrnal, X11, 1889, Quoted byeWinter Blych, ibid.

+ Schwartze, Bulletin, 1023. United Stares Dept. of Agriculture,
1922,
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Apparently rats excrete strychnine fairly readily
so that somewhat large doses must be taken if a
definitely lethal dose is to be retained. This
necessitates using a stronger preparation than
otherwise would seem necessary. 1f however
too much is added to the bait it is refused after
1 few nibbles, probably because of its Dbitter
[astc.

The strychnine vermin killers as sold consist
of strychnine diluted with starch and are in-
tended to be used by mixing it on to the surface
of bread and butter or with lard, oatmeal, chopped
meat or fists, ctc. In using strychnine it is worth
while taking some trouble to prepare a palatable
mixture so as to cover the bitter taste as much
as possible, sugar, syrup or saccharin being
generally used, and while the alkaloid itself may
be preferable to the salts from this point of
view, it is perhaps slightly slower in action, but
if used it must be powdered, not crystalline.

It is sometimes recommended that poisoned
grain treated with strychnine should be used.
The use of such grain is illegal* except for
bona fide use in agriculture, and it is doubtful
whether destruction of rats or mice by such
means would necessarily come within this ex-
emption : presumably in intention the Act refers
to birds taking sown seed.

* Protection of Animals Act, 1911, Section 8 (a).

81



RAT DESTRUCTION

Strychnine does not comply with either No. 1,
3 or 4 of the conditions laid down for an ideal
rat poison, and in view of its great danger should
be only used for rats under exceptionable circum-
stances. It is however, very useful in cases of
severe mouse infestations, but the very greatest
care should be taken to avoid accidents and as
it is a very quick killer it involves some risk of
smells from dead mice. The dead mice are also
dangerous to cats since strychnine persists in the
corpse for a considerable time,

ProspHORUS

Phosphorus is a chemical element *and occurs
in two well known forms—yellow phosphorus
and red phosphorus. These differ strikingly in
properties.

Yellow phosphorus is a waxy substance which
15 dangerous to handle, as in air it easily takes
fire, even with the hr.:'u of the hand, owing to
mpxd oxidation. It is therefore, always kept
under water and is then fairly safe to handle.
This oxidation is accompanied by the well
known phenomenon of phosphorescence and
a characteristic smell often described as garlic-
like. It is insoluble in water but dissolves readily
in Carbon Disulphide, and is an excedingly
poisonous substance. Red phosphorus, into
which the yellow can be converted under suitable
82



-

\

RAT POISONS AND HOW TO USE THEM

conditions is a powder and is neither spontane-
ously inflammable nor poisonous.

Yellow phosphorus is used in the manu-
facture of matches, and as a constituent of
vermin destrovers. It is not however, a poison
within the meaning of the Pharmacy Acts and
therefore preparations containing it can be sold
by anyone without restriction.

The symptoms of phosphorus poisoning unlike
those of many poisons are very similar, both for
human beings and for animals, In order to be
active as a poison it must be taken in a state
of fine divisign since in large lumps it is possible
for it to pass completely through the digestive
tract without causing any symptoms. As how-
ever, the former is always the case in properly
made vermin killers and phosphorus (non-safety)
matches, these means of poisoning are exceedingly
dangerous. The symptoms sometimes arise at
the time of taking the poison but often do not
set in for some time. Usually there is pain on
swallowing the substance, followed by nausea
and vomiting, but diarrhcea is generally absent.
The breath may be phosphorescent. These
‘symptoms then subside but after an interval
varying from one to five days jaundice sets in
-with its attendant symptoms, finally the patient
dies with fever agd delirium, followed by coma.
In some cases the initial symptoms are as de-
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scribed but in addition there is severe bleeding
from nose, mouth, bladder and bowels. This
may persist for months before the patient dies
from anmemia and general weakness. In other
cases nervous symptoms are observed but they
are followed by the usual jaundice and finally,
delirium, lockjaw and convulsions terminate with
death.

The lowest fatal dose recorded for a human
being is a little over v of a grain but probably
rather more should be regarded as an average
lethal dose. But little information is available
as to the average lethal doses for either domestic
animals or rats. In the author’s experiments
two to three milligrams (about §; to &5 of a
grain) were generally fatal to rats,

Phosphorus rat poisons arc very popular with
the public possibly because there are no restric-
tions on their sale. It must be noted however
that they are seldom actually described as con-
taining phosphorus.  As sold they are gencrally
thin pastes or creams which are then spread on
bread, though a few are firmer pastes which
can be used direct.

Essentially these consist of finely divided
phosphorus mixed into pastes made with starch
and syrups. The incorporation of the phos-
phorus necessitates either meltirfy the phosphorus
under water and adding it with special precautions
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to the paste, or else dissolving the phosphorus
first in Carbon Disulphide which is itself an
exceedingly inflammable, poisonous liquid. The
proportion of phosphorus present varics from
1 per cent. to 4 per cent,

From this description it will be realised that
the preparation of these phosphorus poisons
entails considerable risk of fire and is certainly
best left to the manufacturer, as it is inadvisable
FU]: fllTlFll'l.'_‘i:ll'S o 1y to P]'Cl}ﬂﬂ: l'hf_"Il' oWl

Undoubtedly these preparations are frequently
very successful rat poisons despite their appar-
ently unplefsant smell and appearance. They
kill rapidly, providing a fair dose is taken and
for this reason immunity from smells must not
be expected when they are used in buildings.
It is in connection with phosphorus poisons
that claims that they dry up the corpses are most
often associated, but as previously cxplained
there are no valid grounds for such statements.

Phosphorus  poisons however suffer from
several disadvantages—they are of course defi-
nitely very dangerous to other animals and the
dead rats, for some considerable time at any rate,
would likewise be a source of danger. There
is also some risk of fire being caused by their
use, especially in the case of those containing
more than 2 pef cent. of phosphorus and they
arc rather unpleasant preparations to handle.
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Once the preparation is exposed to air the
phosphorus in them slowly oxidises and when
this is complete they are no longer toxic.

Bartom CarsonATE

This is a mineral substance which is ob-
tained in a crude form by grinding the native
ore Witherite; thus prepared it is a heavy
grey gritty powder and contains from 85 per

ent, to 95 per cent. Barium Carbonate. It can

also be prepated in a pure form by dissolving
the ore and precipitating out the Barium Car-
bonate—this form is a heavy white hpmogencous
powder.

Except as a source of other Barium Salts
and as a poison for rats, Batium Carbonate has
no manufacturing uses, but some of the other
salts are used in pyrotechny for green fires and
Barium Sulphide is frequently used in depilatory
preparations. Cases of poisoning by Barium
Salts are somewhat rare, partly because it requires
fairly large doses to kill and partly because they
are not generally known to or used by the
public in the same way, for instance, as are
arsenic and phosphorus.

Until the promulgation of an Qrder in Council
dated February 26th, 1925, amending the Phar-
macy Acts, Barium Salts wege not officially
poisons, but since that date they have been
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included in part two of the Schedule to the Act
and so can only be sold by chemists, but the
purchaser need not be personally known to the
vendor as is the case with poisons in part one.
It may be added that Barium Sulphate used in
white paints and as test meals for X-ray work
in medicine is excluded, since it is quite insoluble
and therefore innocuous.

Barium salts have occasionally been used
medicinally, large doses being given and the
recorded cases of poisoning indicate that quite
large amounts are required to kill, varying from
Go grains upwards.

The symptoms which arise are mainly those
of an irritant such as vomiting, pain in the
stomach, colic and diartheea. There are also
as a rule nervous symptoms such as paralysis or
convulsions while the heart also may be affected.

The action on rats is similar, some purging
occurs and paralysis is usual, death taking place
after two or more hours.

For the purpose of rat poisons only Barium
Carbonate is used for it is both tasteless and
odourless and in most respects very closely
*approaches the ideal rat poison, its only dis-
advantage being that excessive quantities will
undoubtedly kill Jarger animals.

This substance differs chemically from the
three previously déscribed, for being the carbonate
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of a heavy metal it is insoluble in water but
readily soluble in acids; when ingested it is
only absorbed in the stomach which is acid—
any remaining unacted on and passing into the
alkaline intestines, is then excreted unchanged.
Its poisonous action is dependent on the quantity
converted into soluble compounds by the acid
secretions of the stomach, for merely *as
Carbonate ™ it would probably have no eflect
whatever.

The action of Barium Carbonate on rats is
somewhat variable owing to the fact that the
whole of it may not always be absorbed in the
stomach. A considerable amounte of inform-
aton 1s available on the action of Barium
Carbonate on rats and the average dose re-
quired has been investigated in the United States
and India as well as in England.

Schwartze* found that the average lethal dose
for rats when given by the mouth was 750
milligrams  per kilogram of body weight or
in other words rather less than 3 grains for a
rat weighing & Ib. ; if Barium Chloride was used
the dose was 533 milligrams per kilogram or
just under 2 grains for a § lb. rat. Chitret found,
that 3 grains killed an average Rattus rattus
while it took 6 grains for a full grown Rattus

* Bulletin gug, United Seates Dept. of Agriculiure,
t Quoted by Kunha.rdr,-ib.r}i",
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norvegicus, He also mentioned that it was
difficult to induce rats to take baits containing

- soluble Barium salts and this is in accordance
| with the author’s own experience on this point.
Experiments carried out by the author gave

very similar results to those recorded by Schwartze;

there is much variation but the average lethal -
dose was about 550 milligrams per kilogram or
equivalent to 2 grains for a & Ib. rat. One point
noted in many experiments was the large amount

of Barium recovered in the faces of rats which

did not succumb, practically the whole dose in

{ somec cascs being found, especially with baits
containing & large proportion of fat. It is
probable that if too much fat is taken with the

bait it may mask the Barium in the stomach and

carry it through with it into the intestines. It
seems safe to assume that 5 or 6 grains would
suffice to kill the majority of rats but 100 per cent.
deaths is unlikely even with very full doses. The

usual percentage recommended in baits is 20 to

25 per cent., and each bait should be about 20

to 30 grains weight—giving a dose of 5 to 7%
grains of the poison. It will be seen therefore

‘ « that this poison requires a much greater relative
and absolute dose to kill rats than do those

‘ ", previously described. This is also the case for
other animals and although the relative dose

per kilo. of body *weight is less than for rats, the
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differences are very considerable and most
animals would have to take a large number of
baits or many dead rats to get a lethal dose. The
following amounts have been recorded as fatal
for various animals :—

Sheep * g2 grains (Barium
Chloride)
Horse * 30 o % L
Dog * & 8 03 s . T = i
Chicken™® .. 20 5 {(Barum
Carbonate)
Cats T cho1s ., 5 "
Fowls T v Tot0z0 . O o
Dogs e 4OTO I40 » ¥
PeaFowls I ... gto 22 |, . i

In interpreting these results it should be noted
that Barium Carbonate is less toxic than Chloride
in the proportion of 4 to 5. It is evident from
these figures that two average rat baits would be
dangerous doses for both cats and poultry and
experience supports the view that accidents to
both may arise from the use of Bariom baits.

It is generally agreed that Barium Carbonate is
a valuable rat poison, for if sufficient is taken by
rats the resulting proportion of kills is adequate

* Ouoted by Schwartze, ibid,

t Chitre, quoted by Kunhagdt, ibid.
1 Investigation by authar,
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though it is certainly below 100 per cent.  There
is no doubt some risk to cats and poultry, but
in general it has a much larger safety margin
than the other three described. 1t 1s very easy
to use, for it is readily mixed with meal of any
kind, or with fats and meal to form pastes and
has no deterrent effect on the rats taking the
bait—in fact experience shows that rats readily
take such baits. As it is slow in action and also
causes diarrhaea and thirst, the rats usually die
with their digestive tract empty and therefore
are not likely to smell and the result of the thirst
and discomfort is to cause the rats to go out to
scck water. There was perhaps a tendency to
over-estimate its freedom from risk of accidents,
but experience shows that with reasonable pre-
cautions, baits containing it can be used with
freedom in many situations where the use of
more dangerous ones would be undesirable.
Owing to its cheapness, attractive baits can be
freely used for baiting refuse tips and sewers
on a large scale but they should be used with
caution on farms and other places where there
are domestic animals.

REp SquiLw
Red Squill is very different from all the other
poisons which have been described for unlike
them, it is not a definite chemical substance but
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an entire plant. Botanically it is known as
Jroiuea maritima and it grows wild in various
countrics on the shores of the Mediterranean
Sea. It is a laree bulbous plant something like
a large onion, covered with reddish scales, the
interior scales varving from light yellow to deep
purple, and bears a flowering stem and leaves at
different periods of the year. Commercially only
the bulbs are used.

This drug has been used in medicine and as a
rat poison for many vears but it is only recently
that it has come into general use for the latter
purpose. It would appear certair that there
are two species of Squill on the market, that
used in medicine in this country which is white
and that used for rat poisons. The pharma-
cological description however, conforms more
to the red species but bulbs of both sorts were
grown at Kew for the Ministry of Agriculture
and there seems no doubt the white bulbs are a
different species and experiments carried out by
the author showed that these are not toxic to
rats even in very large doses.® In most con-
tinental countries however, the red species is the
official drug for medicinal use.t

Since Red Squill bulbs are not an article of

. L. Claremont. " MNotes on the Amlysis and use of Red
Squill in Rat Poisons,” Aualyss, 1922, H

T Evers—" Chemistry of Drogs "—siates that White Squill is
the official drug of the United States Pharmacopeeia.
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retail commerce and in fact are not regularly
obtainable even on the London Drug market,
Red Squill is wsually only sold to the public
in the form of preparations of the drug, generally
under fancy names, though of course this applies
to most proprictary rat poisons whatever the
active ingredient may be. It comes on the
market either in the form of the whole original
bulb or as part dried scales and it is from these
that the preparations arc made, the majority
being in the form of Liquid Extract of Red Squill
which requires mixing with bread, but * ready
for use ” solid baits containing this drug are also
obtanable.

For these reasons Red Squill as such is
not readily obtainable in a form suitable for
mixing with meal, etc., as is the case with most
of the other poisons described and this has lead
to a certain amount of misunderstanding on the
part of the public, who rather naturally expected
to be able to go to the chemist and buy a substance
they could mix themselves. Even preparations of
Red Squill are not as yet regulatly stocked by all
retail chemists and often have to be procured
direct from the manufacturers.

Very little is known of the chemistry or
pharmacology of Squill, and owing to the con-
fusion between Rgd and White Squill it is uncertain
to which variety the recorded information refers.
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The chemical identity of the actual poisonous
constituents of Red Squill is doubtful, at any
rate it is not an easily separated substance such
as the alkaloid strychnine obtained from Nux
Vomica seeds.

It has an action on the heart similar to that of
digitalis and is a gastro-intestinal irritant and
also acts as an expectorant and diuretic.  Syrup
of Squills is a common constituent of cough
mixtures but otherwise it is not much used in
medicine since digitalis is better understood and
is more reliable.

Merck stated that Squill contained three gluco-
sides, scillipicrin, scillitoxin and scillin, while
Abderhalden describes two substances, scillin and
scillain, the latter of which had toxic properties.

Nothing is definitely known as to the lethal
doses for human beings or other animals though
Abderhalden gives the following for scillain—
rabbits 2.5 milligrams, cats 2.0 milligrams, dogs
1.0 milligram—all being per kilogram of body
weight ; as however there is no information as
to the percentage of scillain in the whole drug
the results are not of much practical value, but
they would certainly represent large doses of *
the bulb. Kobert says that horses can take
450 grains of the bulb and pigs and dogs up to
30 grains but these figures myst be taken with
considerable reserve.
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The action of this drug on rats however, was
investigated by the author at the Rat Research
Laboratory of the Ministry of Agriculture,® and
the average toxicity was found to be 6oy milli-
erams per kilo. of body weight, using the dried
and powdered bulb (equivalent to about five
times the same weight of original bulb). This
corresponds to about 2 grains of dried powdered
drug for a rat of 1 Ib, weight., Liquid Extracts
which are generally prepared by macerating one
part of bulb in two parts of water should be toxic
to an average rat in doses of about 1.3 cubic
centimetres or § of a fluid drachm (= 20 minims)
and this was found to be the case. Its action on
rats is slow, the first symproms are excessive
purging and obvious signs of thirst and general
discomfort, these are followed by paralysis and
sometimes convulsions, Death takes place in
from 5 to 10 hours and appears to be hastened if
the rat drinks.

The preparation of suitable baits was also
investigated and it was found that for solid baits
it was preferable to dry and grind the bulbs
and use the powder thus made as the basis rather

*than the chopped bulb itself, for though baits
containing the latter are toxic and can be made
quite attractive they soon go mouldy, whereas
those containing powder keep quite well,

* C, L. Claremont, Alualysf, ilid,
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Contrary to what was previously supposed it was
found that both Liquid Fxtract and Powder if
properly prepared and stored keep quite well.
In making the latter the greatest care has to be
taken to control the temperature and conditions
of drying, otherwise the toxicity may be much
reduced or even destroyed though the reason
for this is not understood. The powder when
made should be kept in airtight containers, for
if not, some powders show a tendency to cake
and lose their toxic properties. This is the main
reason why Red Squill Powder is not generally
sold for direct preparation of baits.

Extended experience of Red Squill shows that
on the whole it is a reliable and useful poison
for rats, capable of incorporation into many
attractive forms of bait. Its application as
Liquid Extract in particular, offers an extremely
attractive variety of bait which is unique, for
none of the other poisons described could be
easily adapted into liquid preparations, indeed
three of them are actually insoluble in water.
Owing to the symptoms described the rats
usually leave their haunts to try to get air and
water and hence smells are unlikely and for the
same reason the dead rats are not necessarily
found in the vicinity of the baiting.

On the ground of safety it offers even greater
advantages for though there is no direct evidence
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of its harmlessness to other animals there is
circumstantial evidence that this is the case.
Poultry have been observed to take Squill Rat
Baits without any illness or death resulting and
there are no records of fatal accidents due to
the use of this drug as a rat poison. Sratements
have been made however, that it is also an
effective poison for moles,

There are therefore reasonable grounds for
regarding Red Squill for all practical purposces,
as harmless to human beings and domestic
animals and in other respects it also closely
approaches thc ideal rat poison.

While the selection of a suitable poison is of
the greatest importance, its ultimate success
depends, not on its toxicity but on whether it
is presented in a form which is acceptable to
and readily taken by the rodents. In laboratory
experiments on poisons it is not always necessary
to depend on the rats taking the baits since the
necessary doses can be administered by tubes
while the animals are under an anmsthetic but
in the field the practical success of a poison is
determined entircly by this factor. Apart from
mere palatability several other peints which are
frequently overlooked need investigation, such
as the most suitable size for an average bait
and the amount of poison it is necessary to add
to it to ensure a lethal dose being taken.

91



RAT DESTRUCTION

On the average, caged tame rats cat about
of their body weight in 24 hours,*® each bait
therefore should be of such a size that a hungry
rat will eat it all and should contain such an
amount of poison that one complete bait will
kill and a portion, say half, still give a reasonable
chance of success.

An average rat of say i 1b. weight should eat
about 350 grains (% oz.) of food daily and a
bait of 30 to 6o grains—approximately s to }
of a day’s intake should be readily eaten by a
rat even when not particularly hungry, In pre-
paring poison baits it is evident that the higher
the proportion of poison, the less a rat need take
to ingest a lethal dose, but on the other hand
the danger to other animals is increased; the
percentage of poison added then, should be just
sufficient to give a certain lethal dose for an
average sized bait, Dxperience has shown that
baits based on these calculations give good
results and the following table gives suitable
proportions for the poisons discussed :—

Arsenic § per cent, of poison—each bait 20 grains,
containing 1 grain of poison.

Strychnine 1 per cent. of poison—each bait 20
grains, containing } grain of poison,

* Experiments by the author,
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Ph{:-splmrus'* 2 per cent, of poison—cach bait
orains, containing 4 grain of poison.
s 2 10 8

Barium Carbonate 25 per cent. of poison—each
bait 30 grains, containing 7} grains of poison.

Red Squill (dry powdered bulb) 2o per cent. of
poison—each bait 25 grains, containing 5
arains of poison,

In the practical preparation of rat baits on a
large scale the following points should be aimed
at, as it will be found they simplify the application
of the bait and reduce the risk of accidents.

If possiblt the bait should be ready for use
and easy to apply by means of a long handled
spoon or piece of flattened wood. Operations
such as spreading on bread are undesirable and
should be avoided if possible—especially with
the more dangerous poisons, as carelessness in
leaving about the implements with which this
is carried out may cause accidents. It is a great
advantage if the baits are in the form of tablets
or pellets so that guessing the amount required
for each individual bait is unnecessary—and
where this is not the case the amount should be
clearly stated in common measures such as
teaspoonfuls,

* N.B.—Phosphorus baits are almost invariably uvsed by
spreading on bread and therefore the bait is diluted considerably
in practice,
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Baits should of course be attractive to the
rats (or mice, as the case may be), and this can
only be decided by experiment and observation
on a laboratory scale followed by actual feld
trials. Baits should be as fresh as possible, as
rats generally refuse baits which have been left
lying about or which have become sour or
musty. Each toxic agent should be made up
into a variety of different baits, so that if one
kind is not taken another kind can be tried.

Rat baits are frequently given either as powder
or as pastes. In the former case the poison is
incorporated in the proper proportion with
meal, which may be wheat or T:-:lrl::].-‘ meal,
oatmeal, ground malt, or indeed any cereal which
experience shows will be acceptable. Sugar is
sometimes added as well but it is doubtful if
rats really are attracted by it; Chitre definitely
stated that baits with sugar were less acceptable,
presumably to Rattus rattus, than those without.*
Other useful additions to a meal bait are fish
meal, desiccated coconut, meat meal, dried milk
powder, and other possible variants will suggest
themselves. Fresh breadcrumbs also form an

attractive bait for rats and mice but on a large i

scale are rather troublesome to prepare.

In making pastes the most usual vehicles are
oatmeal and fat—it is important to use fresh
* Quoted by Kunhardr, ibd,
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fat, and good quality sweet butcher’s dripping,
is by far the best to use. Commercial tallow s
sometimes rancid and does not seem to be so
attractive, but margarine “is fairly sacisfactory.
Too much fat is a mistake and 25 per cent. should
be sufficient to prepare a good firm paste.  Just
as in the case of powders, similar materials
can be substituted for part of the oatmeal to
increase the ateractiveness.

An excellent preparation is a biscuit bait
made as follows. The proper proportion of
poison is mixed with flour and enough fat
rubbed in _to “shorten” the pastry, it is
then worked up into a moderately stiff dough
with water and rolled out into a flat sheet
which is cut up into suitable sized biscuits
and then lightly baked in a quick oven. This
method is specially applicable to Red Squill and
Barium Carbonate, and such biscuits have given
excellent results in practice.

It is usual to add a few drops of anisced to
baits which have no natural odour and within
reason this does no harm but it is very doubtful
if rats really like aniseed and at the best it only
serves to indicate to them that there is something
worth investigating near by—cxcess seems to
act rather as a deterrent than otherwise and if
baiting is propegly carried out it secems to make
but little difference if it is added or not.
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The foregoing hints apply to baits containing
Arsenic, Barium Carbonate or Red Squill (Powder)
and to a certain extent Strychnine., The latter
however, Phosphorus and Liquid Red Squill
require special treatment.

In using Strychnine for mice the bait is best
made by incorporating the drug with a thin
paste of lard and oatmeal and sugar (or syrup)
and spreading this between very thin slices of
bread, or even better, the two halves of a butter
puft biscuit splic down the centre, For this
bait the amount of Strychnine should be in-
creased to § per cent.

Phosphorus is as stated, nearly aIﬁ'a}'s sold as
a ready-made thin paste; this can be spread in
the same way as the Strychnine paste just
described.  Bread and butter is a very good
general bait, and powders and any soft pastes
can often be given by incorporating them with
the butter before spreading.

Liquid Extract of Red Squill is given soaked
up on bread; thisis best done by cutting up the
bread (preferably stale) into slices 4 inch thick
and then cutting these again so as to form cubes
of about } inch side, These cubes are then
placed in a bowl or pail and sufficient of the
Liquid Red Squill added to just thoroughly soak
them, gently stirring with a stick to ensure
proper admixture without breaking up the cubes.
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The soaked cubes are then laid in the rat holes.
In the case of proprictary preparations any
special directions or hints given for using them
should be adhered to.

The above directions and suggestions for
preparing baits have purposely been given in a
general form because there is no such thing as a
special and unfailing bait for rats and it is a
mistake to rely too much on the magical effect
of any one particular bait—for it 1s neither fair
to the user nor the maker. All are based on
practical experience and can be relied on to give
useful resulfs—sometimes however it will be
found, even with a bait which usually gives
excellent results, that the rats refuse to take it—
if so all that can be done is to try again with a
different variety.

It should be noted that Ratfus ratins as a rule
does not take baits so readily as Ratfus norvegicus
and therefore more difficulty will be found in
devising attractive baits for it—experience in-
dicates that they prefer dry baits to wet ones and
biscuit form to pastes, but no general rule can
be laid down. In India, Chitre* reports that
they almost always take the local grain best of
all, thus Poona rats took bajri dough better
than any other grain including wheat, while
Madras rats preferred rice and so on.

* Ouoted by Kunhardt, ibid.
IDS



RAT DESTRUCTION

In general the experience in this country, with
Rattus worvegiens especially, is that it is best to
give a bait quite different to their staple food—
Liquid Red Squill soaked up on bread is almost
always taken anywhere, otherwise it is best to
try, say fish baits in a butcher’s shap and meat
or plain meal in fish shops; in granaries or
poultry farms where there is much grain,
ordinary meal or even biscuit baits do not always
get taken very well, but fish flavoured baits and
pastes in general are fairly successful.

Mice undoubtedly are harder to deal with by
baiting than are rats and as a rule powder baits
give the best results, but it is sometimes ad-
visable to increase the proportion of poison
as they eat so very little bait at a time.

Apart from any specific instructions given for
using the particular bait chosen, a campaign of
poisoning should be planned on the following lines
if really successful results are to be obtained.

In the first place the scene of operations
should be thoroughly reconnoitred beforehand
and all holes and runs noted in advance, while
useful information can often be collected from
farm hands, storekecpers and others on the spot.

Particular attention should be given to any
clues which will serve to identity the species pre-
sent, and in the absence of other signs the dejecta,
which as stated differ, should be specially noted.

104

r



RAT POISONS AND HOW TO USE THEM

It is preferable but not essential, to lay the
bait towards evening as this ensures the rars
wetting it fresh and there is less likelihood of it
being accidentally disturbed, but in the case of
large areas it is usually impossible to arrange this.

If the bait requires any sort of preparation,
as for instance when using Liquid Squill,
spreading a Phosphorus bair, or even breaking
up stiff pastes, the estimated quantity of bait
required should be got ready just beforchand.
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This saves time and enables more attention to
be applied to the actual baiting when going
round the area. In the case of large arcas, it is
best to prepare as much bait as can be con-
veniently carried and while this is being laid
an assistant can be preparing a further supply.
Every hole and run should be well baited with
several baits and supplies should also be put
in likely places near where rats are known to
congregate.

It is not desirable to bait in the immediate
vicinity of large collections of fresh dejecta—
such places, upcr:a.lih in lutlduws, ATe MOore or
less reserved by the rats, who make a habit of
using onc place for this purpose.

It 1s most important to be thorough and it
will be found that it is more economical in the
long run to err by laying too much than too
little, for as explained the aim of baiting is to
kill off as many rats as possible at the first
attempt. If possible the whole area should be
dealt with in the one day, for casual baiting here
and there cach day will not give such good
results as the intensive method described. It

is an excellent plan to lay always a fixed number *

of baits say 4, 6, or § as occasion suggests, in
cach place, this enables an approximate count
to be made of the number c-f' baits taken and,
where the slower poisons are used, is helpful
106
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in arriving at an estimate of the results of the
treatment, for the dead rats are not always
found in the immediate vicinity of baiting.

When bait has to be laid in runs above ground
or in exposed positions, it should alwavs be
placed along walls, etc., for as explained rats
run along such rather than across the open. If
there is any likelihood of other animals getting
at the bait it can be protected by putting it
behind boards, bins, etc., or by arranging wood,
tiles, bricks, ctc., against the wall so as to form
a tunnel open at “both™ ends in much the
same way ag was described for run traps. This
precaution is desirable with any bait, however
safe, bur is essential when using the more
dangerous ones.

After the baits have been down 2 or 3 days
it is advisable to collect all the unconsumed
accessible ones and burm them, as this much
reduces possibilities of accidents; like the pre-
vious precaution this is essential when using
dangerous poisons.

If the treatment has been successful there
should be an obvious diminution of the nuisance
and fewer rats should be observed. It is not
reasonable to judge entirely by the number of
dead rats found for it does not follow they will
always be obvious, particularly when using the
slower and safer poisons.
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If further treatments are necessary they should
be carried out at intervals of 2 to 3 wecks or
longer according to the success achieved, re-
ducing the amount of bait if this scems indicated.
In such cases it is often desirable to vary the
bait (not necessarily the poison) from time to
time, and some firms stock several varicties of
baits for this purpose but in any case variation
can be applied to most preparations in the many
ways already indicated.

This method of carrying out rat poisoning
has been proved over and over again to be
sound. It largely overcomes the difficulty of
rats becoming poison shy, for if relatively few
baits are laid some rats take them and after a
short time the remaining rats seem to avoid
them, probably because they have sufficient
intelligence to associate the unusual food with
unusual mortality. If however the baiting is
really adequate a very large proportion of the
rats take it and succumb and the considerable
interval elapsing before the next attack renders
this association less obvious to the survivors.

It is true the method involves a certain amount
of trouble but good results can no more be
achieved without care and attention when dealing
with rats than in other phases of human en-
deavour—what is worth doing is worth doing well.
Although the method just described will be
108 ,
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successful in the vast majority of cases, occa-
sionally it may be found that the rats refuse to
be tempted by any of the baits,

In such cases it is best to try preliminary
baiting with unpoisoned feed as already men-
rioned under arsenic.  For this purpose practically
only a bait in powder form is available, as the
poison can then be introduced easily without any
apparent change in appearance and any meal
such as crushed corn or malt, rolled oats, oat-
meal, sharps, etc., can be used.

If the method is to be applied where there are
domestic "Ll'ill'l:‘.ldlb or out of doors in exposed
positions, it s best to piacc the meal in a shallow
box or tin and then invert over it a large box
in which there are two holes, one cut at each
end sufficiently big to admit a rat easily while
other animals could not get inside. The box
must of course be large enough to make it
impossible for poultry or game to get the bait
by craning their necks inside the holes and it is
preferable if it is fixed down so that it cannot
get accidentally displaced.

The feed should be put down nightly and the
amount taken noted,and this process continued
until the rats have become accustomed to feeding ;
when this is the case the poisoned feed is sub-
stituted. With these precautions, this method
can be used without much risk other than that
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due to the corpses of the poisoned rats and will
sometimes give results when other means fail.

Virus MeETHOD, OR ARTIFICIAL INFECTION

wiTH DISEASE,

This method has now been before the public
for several years. On its introduction it was
hailed as a great advance in scientific rat destruc-
tion but unfortunately these hopes have not
been altogether realised. The method depends
on laying baits containing live discase germs
which are capable of causing fatal disease in
rats without being d’mﬁcmus to 11um111 beings
ot domestic animals. Of course, as with ordinary
poisons, the method is ultimately dependent on
the attractiveness of the bait.

The method arese in the following way : in
1890 the tame mice in the Laboratory of Professor
Loeffler (a well known bacteriologist) suffered
from a severe epidemic and on investigation
Loeffler traced the disease to a bacillus which
he named Bacillus typhi murinm. 1t was found
to be capable of causing heavy mortality among
mice but had no effect on other animals, in-
cluding rats, when given by the mouth.

Other workers then proceeded to grow this
organism in artificial culture media and it was
used with fair success in several cases of mouse
plagues. Attempts were then made to extend
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its use to rats and after much experimenting its
virulence was increased until it killed rats.

Ultimately three organisms were introduced
for use against rats—namely Danysz’ bacillus,
Neumann's bacillus and. Issatchenko’s bacillus.
These organisms are not identical but all belong
to the group of intestinal, fever-causing organisms
and are classed with such organisms as Bacillus
enteritidis of Gaertner, para-typhoid bacillus and
others known to cause symptoms of illness in
man and or animals.

The Virus preparations on the market at the
present day, usually contain ecither Danysz’ or
Neumann’s bacillus or variations of them, and
the makers claim that these preparations ate
entirely innocuous to human beings and all
domestic animals and that the disease is propa-
gated from rat to rat among the colony infected.

The Virus method in general has been sub-
jected to very severe criticism on the part of
many medical officers and others officially con-
cerned with rat destruction, and both the Ministry
of Health and Ministry of Agriculture®* are
disinclined to recommend its use. The United
States Department of Agriculture also take the
same  view.t

The chicf reason for this criticism is that there

# % The Destruction of Rats. Minisory of Agriculure and
Fisheries Leaflet, 244, page 7-
t U.5. Department of Agriculture Bullelin 896, page 20,
IIT
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is grave doubt whether the organisms used are
invariably and consistently non-pathogenic to all
human beings and other animals, for cases have
occurted in which illness has been traced to
the use of these viruses. In one case in the
City of London (1909), several employees in a
building were taken ill with severe enteritis
which was attributed by Dr. Klein to infection
with germs contained in a virus which had
been used to destroy mice. More recently (1921)
Dr. Hans Wreschner investigated this question
at the request of the Berlin Police Authorities
and in his report quotes several casgs of illness
and some actual deaths which he attributed to
the use of these viruses. He also examined a
large number of virus preparations sold in
Germany and says that comparatively few con-
tained pure cultures of the correct organisms
of the para-typhoid Gaertner group.

At first sight it might appear that even if
these virus preparations were in fact pathogenic
to human beings and other animals, the risk
is at least no greater than with poisons, providing
similar precautions are taken in ecach case,
but the two cases are not quite the same. Poison
bait is fixed where it is laid and so long as it is
in fact, not accidentally or deliberately taken, is
within these limitations, perfettly harmless even
with the most virulent poison; but a virus

112



RAT POISONS AND HOW TO USE THEM

culture bait containing living germs is rather
different, for the germs wherever they fall on a
suitable medium go on multiplying, especially
inside the rar, and they are scattered here and
there in the dejecta of the rat which are seriously
contaminated with the germs, hence it is quite
possible for food and water supplics to become
infected, For this reason consumed baits
inside the rats ate potentially more dangerous
than unconsumed ones, for in the case of the
latter the chances are that the germs will soon
die from exposure to light and from desiccation
of the medigm.

It should be noted however that prima facie,
it does not of necessity follow that these germs
which are pathogenic to rats will be also patho-
genic to man and other animals, for many
organisms are absolutely specific, that is cause
one disease in one sort of animal only.

It may be too, that some of these cases of
illness, while really duc to the virus preparation,
were not due to the actual organism specific
to rats (or mice) but were due to organisms
which got in accidentally during the manufacture,
for it seems that some, at any rate, of these
preparations are by no means pure cultures, or
possibly even, might be due to a stray germ
falling on the modium after the bait had been
laid and multiplying thereon. Apart from this
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question of whether the organisms used are
really specific to rats and mice they also suffer
from other inherent disadvantages.

It 15 a commonplace that human beings vary
greatly in their resistance to discases caused by
germs and also that slight attacks of some diseases
confer a certain amount of immunity to future
ones. This is no less the case with rats and
consequently it may be expected that some of
the rats, even when infecred with full doses of
the germs, will resist them and survive and that
rats getting doses too small to kill them will
acquire a certain amount of immugity. There
can be but little doubt that such is indeed the
case and therefore 100 per cent. deaths can
hardly be expected with virus, though perhaps
in this respect it is at no great disadvantage as
compared with poisons, at any rate from the
practical point of view, but the added dis-
advantage of conferring immunity makes the
chance of repeating the attack less likely to be
successful than when using repeat attacks of
poison. A somewhat serious practical dis-
advantage is that these germ cultures deteriorate
with age and as mentioned the germs soon die
after exposure so that to be effective the bait
must be taken very soon after it is put down.

It has been suggested alsa, that there is a
possibility of the germs (even if originally non-
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pathogenic to man) developing an  increased
d virulence after passage through the rat and so

becoming more dangerous, but though such

cases are not unknown, this is not very likely.

It must not be supposed from these criticisms
that virus as a method, is necessarily ineffective ;
on the contrary it frequently gives excellent
results and it has an advantage that no other
method possesses in that its effect is not confined
solely to the rats which take the bait, for to a
certain extent at any rate, the disease is spread
among a colony. It is not however a contagious

A infection pagsed from rat to rat by contact o
by germs carried in the air, but the dejecta of
| infected rats may and no doubt do, often infect
their food and water supplies and more often
still the sick rats and corpses of rats which die
of the disease are devoured by the survivors,

thus spreading the germs from rat to rat.

Like most diseases the symptoms do not develop
immediately and it takes some few days before
the disease reaches a stage at which the rats

l become ill and eventually die. The symptoms
. are not unlike those of irritant poisons ; diarrheea,
1 gastric discomfort and doubtless feverishness
I . occur, with the result that there is a tendency
+ for the mts to go out for air and water in much
ba the same way as they do after taking the slower
. poisons ;  there is therefore on the whole
L] . .1
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tcasonable freedom from smells and in the
same way success must not be gauged solely by
the number of dead rats found.

These virus preparations are sold in  various
forms ; some are gelatine cultures which require
mixing with warm (not hot) water to remove
them from the tube, others are cultures suspended
in a liquid broth medium, and as a rule separate
ones are sold for rats and mice, respectively.

The method of application is similar, the
gelatine cultures after opening and stirring up
in warm water are mixed with bread, asare also
the liquid broth ones. The soaked bread is then
laid down like any other bait and as a rule these
baits are taken quite well, for the culture medium
itself is an appetising mixture. Since the disease
spreads itself to a certain extent, baiting need
not be on so thorough a scale as is the case with
poisons for it is not so necessary for each rat to
get a bait since in any case there is no result until
the germs have grown and multiplied in the rat.

While the cogency of these criticisms of the
virus method cannot be denied, it must be ad-
mitted that it is a human adaptation of Nature’s
own method of reducing an excessive rat popula-
tion, though as will be seen, Nature’s method—
the Plague—is terribly efficient and fraught with
vast suffering and loss to the human race in
addition. It may be however, that future research
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will produee an organism which is free from some
of the more serious objections.

Weighing all the evidence, it seems reasonable
to conclude that the use of virus is undesirable
in all places where human foodstuffs are pre-
pared, manufactured and stored, particularly in
restaurants, kitchens and dairy farms. For other
situations, it is unlikely that there is much more
risk than is attached to most poisons and in
these, it must stand or fall, like any other method,
on its efficiency. Dr. Hans Wreschner in his
report went much further, advocating that its use
and preparation in kitchens should be prohibited
and suggesting that trade in virus should be ended
and that only authorities such as Chambers of
Agriculture should make and distribute them.

This concludes the survey of the methods used
for practical rat destruction and it has been shown
how the use of poison is of far more gencra.
application than any of the methods described
in the previous chapter. The poisons in common
use for this purpose have been critically examined
and compared one with another and the chief
criterion in making a choice between them has
been shown to be that of Safety. * Safety
First” is a rather hackneyed phrase, but is quite
a good slogan for a rat poison and so far as our
present knowledge goes Red Squill must be
regarded as best deserving it.




CHAPTER V
CO-OPERATION IN RAT DESTRUCTION
Rars anp Mice (Destruction) Acr, 1919

An At to wake furtber provision for the destruction of Rats
and Mice (230d December, 1919)

E it enacted by the King’s most Excellent Majesty,
by and with the advice and consent of the Lords
Spiritual and Temporal, and Commons, in this

present Parliament assembled, and by the authority of
ths same, as follows :— -

1. Any person who shall fail to take such steps as
may from time to time be necessary and reasonably
practicable for the destruction of rats and mice on or in
any land of which he is the occupier, or for preventing
such land from becoming infested with rats or mice,
sh:ll be liable on summary conviction to a fine not
ex ceding five pr.nunu:ls, or, where he has been served
1 ith a notice under this Act requiring him to take such
steps, not exceeding twenty pounds.

2.—{(1) The following local authorities shall execute
and enforce this Act; that is to say :—

(a) In the city of Londen, the common council ;

(#} In any metropolitan borough, the borough council ;

{r) In any administrative county (other than the county

of London) or county borough (except any part
thereof which is a port sanitary district), the
council of the county or borough ;

(4) In any port sanitary district, the port sanitary

authority :

Provided that the London County Council shall, to
the exclusion of any other authority, be the local authority
for the purpose of executing and enforcing this Act with
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respect to the sewers vested in, and the sludge vessels
belonging to, that council ; provided also that a county
council may, with the consent of the council of any
borough or county district in the county, delegate its
powers and dutics under this Act to that borough or
district council, and, where powers and duties have been
so delegated, the borough or district council shall be the
local authority for the purposes of this Act

2} The expenses incurred by the local authority under
this Act shall be defrayed in the case of a county out of
the general county fund, and in the ease of a port sanitary
authority as part of their expenses as a port sanitary
authority, and in any other case as expenses incurred by
the local authority in the cxecution of the Public Health
{London) Act, 1891, or the Public Health Act, 1875, as
the case may be.

5.—(1) Where a local authority having power to
enforce this Agt fails, in respect of land of which it is the
occupier, to comply with the provisions of section ¢ne
of this Act or fails, in respect of land for which it is “he
loeal authority under section two of this Act, to execate
or enforce any of the provisions of this Act, the Board of
Agriculture and Fisheries may by order empower the
person therein named to enter upon such land and to
exceute and enforce those provisions or to procure the
execution and enforcement thereof. :

(2) The expenses incurred by or on behalf of the Board
by reason of any such default of a local authority shall
be paid to the Board on demand by the treasurer or other
proper officer of that local authority, and in default of
payment the Board may recover the amount of such
expenses (except in so far as such expenses are otherwise
recoverable under this Act) from the local authority;
and any sum paid by a local authority under this section
shall be defrayed as expenses under this Act.

(3) For the purposes of this section, any statement
contained in an nr:i)cr of the Board that a local authority
has failed to comply with, execute, or enforce any of the
provisions of this Kt shall be conclusive cvidence of
such default, and a certificate by the Board of cxpenses
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incurred under this section shall be conclusive evidence
of such expenses. L

4. & local authority having power to enforce this 1
Aer may from time to time, by public notice within its
area, give instructions as to the most effective methods
that can be adopted, both individually and collectively,
with a view to the destruction of rats and mice.

s.—(1) Where a local authority having power to
enforce this Act is of opinion that the occupler of any
land in its district has tailed to take such steps as are
required by section one of this Act, such local authority
may either serve a notice on the occupier requiring him
to take such steps as are prescribed in the notice within
a time specified thercin, or, after not less than twenty-
four hours’ previous notice to the occupier, enter upon
the land and rake such steps as are necessary and reasonably
practicable for the purpose of destroying the rats and
muce on the land or of preventing the land from becoming 1
it fested with rats and mice, and may reco%er any reason-
atle expenses so incurred from the occupier of the land
summarily as a eivil debt.

(2} A local authority in the esercise of its powers
ur.der this section shall, as far as possible, ke or secure
collective action for the destruction of rats or mice.

{3) The powers of a local authority under this Act
may be exercised by any committee of the local authority
to which the exercise of those powers may be delegated.

(4) Any person authorised in wnung by a local
authority under this Act, or by a person empowered to
act in default of a local authority, may enter any land in
the district of such local authority for the purpose of
:Lsccrtaining whether the steps required by section one
of this Act are being taken or of executing and enforcing |
this Act in any other respect. Any Suti PEISOn must
produce the document by which he is authorised if so

+  required.

(5) Any person who shall obstruct or impede an officer
or other person authorised as aforesaid in the execution
of his duties or powers under this Act, or who, being the
occupicr of any land, shall fail to cofply with any reason-
able requirement of any such officer or other authorised

§

P SR




CO-OPERATION IN RAT DESTRUCTION

person for facilitating the execution of his duties or
powers, shall be liable on summary conviction to a fine
not n;.'.\l_'i.'n:.'d'.ng wenty s,

6.—{1) This Act shall apply to a vessel as if the vessel
were land, and the master of the vessel shall be deemed
to be the occupier thereof,

{z) A local authority having power to enforce this
Act may, by notice served on the master of a vessel In
its district, require him to take such necessary and
reasonably practicable steps as are prescribed by the
notice for preventing the escape of rats and mice from
the ship, and, if 2 master fails to comply with the require-

: able

ments of any such notice served on him, he shall be
on summary conviction to a fine not exceeding twenty
pounds,

7.—(1) A prosecution for an offence under this Act
shall not be instituted except by or with the authority,
of the Board of Agriculture and Fisheries or the local
authority : Prdvided that this section shall not apply
to Scotland,

(z) In any proceedings under this Act a notice pur
porting to be signed by the clerk of a local authouity
shall, unless the contrary is proved, be deemed to bave
been signed by the clerk with the authority of the local
authority.

§. In this Act—

The expression “ pecupier ' medans, in the «case of
land not occupied by any tenant or other person, the
owner of the land ;

The expression “land” includes any buildings an
any other ercction on land, and any cellar, sewer, drais
or culvert in or under land.

g.—(1) This Act shall apply to Scotland with the
fullowing modifications :—

(¢) The Board of Agriculture for Scotland shall be
substituted for the Board of Agriculture and
Fisheries ;

(4) The section of this Act relating to the enforcement
of the Act shall not apply, and in licu thereof the
following profvisions shall have effect :—

(i} The local authority for exccuting and en-
1
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forcing this Act shall be the local authority
under the Diseases of Animals Acts, 1894
to 1914 ;

(ii) The expenses incurred by any local authority
under this Act shall be defrayed in like
manner 145 expenscs incurred 3)1_,' a local
authority under the Disecases of Animals
Acts, 1394 to 1914,

(2} This Act shall apply to Ireland with the following
modifcations ;(—

(@) Any reference to the Board of Agriculture and

Fisheries shall be construed as a reference to the

Local Government Board for Ireland ;

(1) Subject to the exercise of the powers of delegation

given to a county council by this Act, the local
authorities for the purposes of this Act shall be
as respects 50 much of any administrative county
or county borough as is not included in a port
sanitary district, the council of the county or
borough, and as respects any port sanitary district
the port sanitary authority ;
(¢} The expenses incurred by a local authority undes
this Act shall be defrayed, in the case of a county
council, out of the poor rate as a county at large
charge ; in the case of a port sanitary authority
as part of their expenses as such authority ; and
in the case of any other local authority as expenses
incurred in the execution of the Public Health
(Treland) Acts, 1878 to 1919,

10. The powers conferred by this Act shall be in
ddition to and not in derogation of any powers con-
erred on any Government department or Jocal authority,
and all such powers may be exercised concurrently in
respect of any land.

1. "Any notice under this Act may be served either
personally or by registered post.

12, This Act may be cited as the Rats and Mice
(Destruction) Act, 1919, and shall come into operation
on the first day of January nineteen hundred and twenty.
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these three parties, and its successful consumma-

Bends L{:':_"L'l}' on how far the Act 1‘|:'+;|Lljr|;5
its these authoritics to take such action
best bring this about. It is desirable then
mine the Act carefully, section by section,
ce how they allocate duties and responsi-
ies to these various parties, pointing out the
ractical difficultics which may arise and the
interpretations which have been placed upon the
wording,

Section 1 places the onus for taking the

NCCCSSAry Fi'.l.']"bi 10 l](_'.f*l']'”}' I'ats iLﬂLl mice on

infested prenyses or land, upon the “ occupier
and further requires that steps shall be taken to
prevent such land becoming infested. ‘The
penaltics for non-compliance with the sectior
are prescribed.
It 15 to be noted that the Act itself does ng
define what the steps shall be, save that it qualj
“ necessary 7 by the words “ reasonably
ticable.”
Section 1 presents two practical difficul
firstly it might be difficult to define in
~Lases what * necessary and reasonably practic
steps ' might be and on this point, so far as
are aware, there has been no legal decision. Th
r sccond difficulty is the question of “ occupier ”;
this arises in the case of large blocks of offices,
warchouses and flats split up among many
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tenants. and in tenement dwellings where the

tenants can hardly be expected to do w
their own account. The legal position
clear in the first case at any rate, but the [
difficulty of getting uniform action and
co-operation remains. It has been often p
out that in many cases the infestation may
due not so much to the tenant as to the landlo?
or owner failing to keep the premises in proper
repair. Under this Act the tenant has no
remedy, and unless such default constituted

cither a “nuisance ” under the Public Health
Acts or could be dealt with undey, the Housing
Act, 1925, or there were grounds for a civil
action for damages, he must do his best to
omply with the Act as it stands.

Section 2 is an important one ; subsection (1)
down the authorities which are responsible
he execution and enforcement of the Act.
pecial comment is necessary but attention
be drawn to the provision under which
y Councils may delegate their powers
- the Act to any Borough, Urban or Rural
rict Council within the county, subject to the__
Psent of such minor authorities. This pro-
ision is quite clear as to what authority is
responsible for enforcing the Act in any par- «
ticular area, and it may be addeck that some 486
minor authorities have accepted delegation of
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powers from the various County Councils in
la nd and Wales.

3 . - = o e )
ction (2) specifics the funds from which

s incurred by authorities under the Act
¢ defrayed ; except for Counties and Port
ry Authorities these expenses are regarded
Pipenses within the meaning of the Public
alth Acts, 1875 and 1891, while in the case of
the former they are met from the County Fund
and expenses as a Port Sanitary Authority re-
spectively, Minor authorities which have ac-

cepted delegation sometimes take exception to
the effect of this clause, in that they not only
bear the cost of enforcing the Act within their
own arca as expenses under the Public Health
."'LEL'_-:_, but also contribute to the ;1L‘l1L‘|_‘:l] County
Rate from which any county expenses mn co
nection with the Act are met.

Section 3. This section provides that
authority within the meaning of the Act
to carry out the provisions of the Ac
Ministry of Agriculture may empower any
to enter in and enforce the Act in licun
authority. It is to be specially notec
subsection (1) of this section infers that
authoritics have the same duty in respect
land or premises they occupy in their corpora
capacity 45 any other occupicr.

The Ministry as yet, has not put this scction
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into operation and it is a permissive clause
only, %

Section 4 provides that local authorit
by * public notice ” give instructions as
most effective methods that can be a
* individually and collectively ™ for the dé
tion of rats and mice. It is a permissive ¢
and does not appear to contemplate the givid
of oral advice 1_‘.::-.' one of the officers of the local
authority, which in actual practice 1s what very
many authorities are quite ready to provide,
cither at the officer’s office or on the site of the
infestation.

local authorities. Subsection (1) states the pro-

s “in the opinion ™ of the authority failed to
proper steps under Section 1 of the Act,
provides that they may either serve a notice
e occupier to take such steps “as arc
ibed ” in the notice within a specified time
rnatively, after not less than 24 hours’
, may enter in and take the necessary steps
selves and may recover any reasonable
nses incurred from the occupier.

subsection (2) provides that the authority
shall * take or secure collective action for the
estruction of rats and mice. R -

Subsections (3) and (4) are of administrative

L -
Section 5 defines more exactly the powers of

edure which may be taken when the occupicr

-1.
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interest only, but it is to be noted that by the
1

section f any person g tful_ﬁ.' authorised in
by an authority under the Act may be
'ed to supervise the due obscrvance of
n 1 of the Act and such person therefore
not be an existing temporary or permanent
er of the authority and might be authorised

=

v this special purpose, or even in respect of a
particular case or investigation.
Subsection (5) provides for l-uL-[1:1]|5L'.~: for

obstruction of such oflicer or person in the

execution of his duties under the Act.

Section 5, apart from Section 1, is the most
important ofie of all, for the practical working of
the Act really depends on the interpretation of
this section and what views the local authorit
holds of its responsibility under the secti
[n the first place the wording is permissive,
there is nothing to force an authority t
any action whatever, save the possibility
Ministry of Agriculture entering in. [t
evident that, subject to any legal decision
point which may arise in the future, n
is the authority sole judge of whether an oc
has failed to comply with Section 1, but als
power to prescribe what steps an occupier
is in default shall take, providing of course tl
comply with the words “ necessary and reasona
practicable.”
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Although the wording of subscction (1) is
permussive, lecal opinion would probablos
terpret “ may recover any reasonable exp
as * shall,” so that when an authority tak
alternative course and enters in after 24 1
notice they would not be justified in takin
steps to recover the cost from the occupier.

Subsection (2) seems capable of very wid
interpretation and here the word *“shall ™ is
used, presumably with intention. The wording

! seems to contemplate that circumstances might
arise in which the authority itself would * take ™

collective action, and probably this would cover
the case of dealing with an area of shim property,
irrespective of subscction (1), and might also
yver any area where concerted action would be
irable, subject of course to 24 hours’ notice
= occupiers as required by subsection (1) and
overy of any reasonable expenses, if it be
y held that there is no power to waive

o 6 provides for ships, which are treated
: vessel were land—the master is deemed
he occupier. In this connection, by arrange-
with the Ministry of Agriculture and
eries, responsibility for administration of the
, so far as Port Sanitary Authorities are con-
ned, has been assumed by the Ministry of
calth. }
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Section 7 requires that before a prosecu ion be
d the permission of the Ministry of
or the local authority, as the case
1l be obtained.

merely interprets the terms *° occu-
land ™ and it is to be noted sewers

hre included with the land they arc

g provides for the Act in Scotland,

NP Chief difference being that the authoritics

for enforcing the Act shall be the local authoritics
under the Diseases of Animals Acts (1894 to 1914)
and that the expenses shall be defrayed as expenses
incurred under these Acts.

Sections 10-12 are of no practical importance.

Although the Act on the whole defines fairl
clearly the duties of these three parties, it gi
but little indication of the practical mean
which they are to be carried out, and w}
exception of Section 4 gives no suggest
to how that co-operation so essential for su
rat destruction, shall be brought about.

No special procedure is laid down wh
authorities should follow in carrying out
duty of executing and enforcing the Aci
authorities need not have any officer Wi
special duty it is to supervise the administra
of the Act, thgugh they are urged by the Minj
of ."a;:f[cﬁ]turr to appoint an officer, citheg
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their existing staff or otherwise for this purpose.
The Sanitary Officers Order, 1922, issucd pllm
Ministry of Health, provides that Sg
spectors to whom the Order applics
directed by the relative local author
ofticers under the Rats and Mice
Act, 1919. In this respect it must |
with the Public Health Acts which 1
Authorities to appoint Sanitary Inspe

Inspectors of Nuisances, for undoubtediy s
omission is a serious defect in the Act, though it
is now partially remedied by the Order just
referred to.

Owing to the lack of definite direltions in the
Act relative to its administration, there is no
niformity among the responsible authorities in
manner of carrying out their duties, but
ally speaking, each authority has either
ed a special Rat Officer or has assigned
ke of supervision to one of their existing
most cases a Sanitary Inspector.
ugh the duty of the Ministry of Agri-
under the Act is solely that of acting if
hen an authority is in default, it was
od that something more was necessary if
wct was to fulfil its object, for not only was
irable to inform the public in general as
: necessity for the Act, but glso as to the
available for carrying out the Huties of
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rat destruction laid upon them by the \ct.

same time it was equally necessary that
srities under the Act should be advised

best means of carrying out the Act.
purpose the Ministry appointed
lviser whose duty is to act gen
dviser to both authoritics and th
oon after the Act was passed th

also established a Rat Rescarch Labor:

. here investigations on the scientific ques
tions involved in ]"'1'.u;ti:_';-:| rat destruction wet

carried out. Owing to the need for cconon

T this laboratory was closed in 1922, but not befor
4 certain amount of useful work had beer
accomplished.

It has already been pointed out that therc
oreat variation in the manner in which the
is applied by the different authorities,

|

authoritative procedure can be laid down

even the Ministry has no power to
anvthing of an authority except that tl

/ fact * execute and enforce ™ the Act.
When the Act was first passed a gooc
authorities appointed whole time Rat

—_——
and schemes were arranged whereby ac
destruction would be carried out on repa
- by staffs under the control of t
Although such schemes are possil
supporting basis, they arc now
.
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owing partly to the urgent need for cconomy

which arose later, and partly to lesal diffy

i the interpretation of Section 5 (1),
these authoritics ceased to employ v
Rat Ofhicers or special staffs for carry
estruction dutics, The Act does no
rovide for authorities maintaining 2
yractical rat destruction to be at the fré
f occupiers and even if such a servic
ided, apparently it can be applied oniy ¥
cupiers who are in default and after 24 hours’

otice, the reasonable expenses of any treatment

plied being recoverable. T
It should be noted that though many of these

hemes are no longer in operation, there were

' still are very good reasons for them, these

firstly the difficulty which occupiers,
"rly outside the larger towns, experience

1¢ a satisfactory service for dealing with

lem and secondly these schemes ensured .
llective action * which it is the duty of

s to secure (Section § (2).)

ew of these difficulties most authorities -
point Rat Officers whose duties are

Ivisory and as a rule this work is carried =
xisting officers of the authority. Counties
nt one of their agricultural staff, <
ither authorities appognt SLL:][[:LT}' LR |
ough sometimes officers “of the
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cleansing or Surveyor’s department carry out

The appointment of Sanitary In-
o carry out this duty, in urban areas
, is undoubtedly sound, provided they
ccessary time and knowledge to attenc
the matter, for much of their othe
rk already brings them into contad
iers whose premises are liable t

rats. _=
aood many authorities interpret their du[m e
rather more widely and supply suitable rat poisol
to occupiers on repayment or in the ¢
T class propesty make a free issue, in
certain of some serious attempy

action.
[n general, if all occupiers of J
including local authorities, d
their duties under Sectios
efficiently, there is no doubt t

/ a very great improvement, and
. has been brought about in those
S / the Act has been energetically applie
“ by straining its wording—neverth

be admitted that it leaves some
desired in so far that the pow
authorities are ill defined.
» In the opinion of many officer
i for adminisécring the Act it mj
E-J:dn.hl.]:'} strengthened in several ¢
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towns especially, some provision for dealing
with * owners ” as an alternative to ©

is desirable in order to get over the
poor class property, and the still BIc
‘rat proofing  where such involve
terations or repairs for which the
ot only not normally liable, but mig
wlcted in d: unages b oy the landlord, w
ﬁL[JI"!JIK. powers to provide poisons and

purpose of taking those reasonable it

g
SEETIG ]\'i|lllll_l.'l by the Act are also

weral principles, it may perhaps
o authorities to 1'1'.-_1{\{'; in this T
: ]"-uhli't: as a whole are better
> principles of practical rat
< 1pply of suitable poisons or
are generally available, some
| not be unreasonable.
after all is a complicated

it
peration without some such cen-

m of supply in cach arca. Tt has 3
ut also that more definite legisla- N

scems difficult to obtain really s

e to deal with the financial question
though Scction 2 (2) indicates the
which expenses incurred shall be
»is nothing in the Act to indicate <
penses may be incurred.. There is Yol
ise any special sum for the p pu rpose
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RATS AND PUBLIC HEALTH

Whether there be any relation between the
two circumstances or no, it would certainly
seem worth while for the authorities concerned
to seriowsly consider the advisability of drastic
rat destrucrion on any infected farm before or at
the same time as the disinfection.

This chapter would not be complete without
some reference to a possible connection berween
rats and cancer.

Rats are undoubtedly susceptible to cancer
and though as vet the cause of this disease is
unknown, it has been suggested by Professor
Sambon that there is a causal relation between
cases of cancer and houses which are infested
with cockroaches and rats. The evidence is
circumstantial, bur Sambon quotes many cases
to support the theory, He is of opinion that a
parasitic worm, gong ylonewa, is a predisposing
cause of cancer in rats and that where this is
common in rats it may also haye some
influence on human cases. Certainly cancer
is on the increase according to the Registrar
General’s returns but there are no figures
available to show whether the decease is
more prevalent in places known to be
rat invested. '

In general the connection between rats and
disease does not specially react on Public
Health Officials in this country and where it does
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do so, provision has already been made for
dealing with the contingency.

It has been shown that they already had powers
to deal with rats in the event of plagie and to
deal with those purely sanitary measures which
in themselves would protect the community
against trichinous pork.

The Rats and Mice (Destruction) Act, 1919,
does not apply to Public Health Departments
as such, save in the case of Port Sanitary Au-
thorities and those places to which the Sanitary
Officers Order applies, but in actual pracrice,
the majority of local authorities _ in urban,
and a good many in rural, areas *do in fact
delegare the administration of this Act to the
Public Health Department and require Medical
Officers or Sanitary Inspectors to carry out the
duties of Rat Officers. As a matter of practical
convenience this works very well, though it must
be admitted that where the work is added to the
existing dutics of these cflicers, especially in
areas employing but one Inspector, a zealous
and keen officer must find it difficult to do the
work thoroughly. If in the future, an extension
of the scope or requirements of the Act were to
come into force, the services of officers who could
specialise in this branch of work would have to
be considered.
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= CHAPTER VII
THE RAT MENACE UNDER CONTROL

N dealing with the future it is certainly
I undesirable to dogmatise and not too wise

to prophesy, for the fate of prophets is well
known. It is however, permissible to speculate
on how the rat menace may in time be brought
under control and what the conditions should
be to ensure that it remains in this state.

The problem of rat suppression is in some
ways not unlike that of the eradication of diseases
(especially those due to specific organisms) and
as has been shown in the particular case of
plague the two problems are intimately con-
nected.

In both cases complete success may be and
probably is, impossible, but during the past
hundred years great progress has been made in
dealing with the latter problem and many diseases
once common in this country are now almost
unknown and there is every reason to anticipate
that in dealing with rats—given the will, the
time and the money—such a measure of success
is possible that they will cease to present a
serious problem.
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It may be instructive therefore, to inquire :

into the factors which have assisted in bringing 4
about this practical disappearance of discasc and :
see whether they throw any light on the problem.
Both problems are essentially biological but it
would be unmwise to press the analogy too far,
for in the first case the protagonist is an intelligent
and adaptable animal while the organisms causing
disease are non-sentient and can only exist
under certain well defined conditions.

It will be sufficient to consider a very few
of the most striking examples of diseases which,
once common in this country, are now so rarely =*
met with ‘that they are hardly cbnsidered as
native diseases at all—plague, typhoid (enteric
fever), cholera and malaria (ague)—serving the
purpose very well.

Plague has already been fully considered and
it was shown that its virtual disappearance from
Western Europe was largely due to the changed
conditions in life bringing about an almost
complete alteration in the species of rat in this
arca. It was certainly not due in any way to
improvement in curative medicine, for it took
place before modern medicine had developed to
any cxtent. This discase then, is an instance of
the influence of environment, which not only
affected the rat population but at the same time was
instrumental in removing a devastating discase.
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Typhoid, cholerasind malaria—like plague—all
began to disappear from this country before any
marked improvements were available for treating
them madicinally, though in the case of malaria,
the value of quinine as a specific has been known
for many years, and other causes must be sought
to account for this. Typhoid and cholera are
water borne discases and there is no doubt that
they have become rare mainly, if not entirely,
because of the improvements in general sanita-
tion, particularly the provision and control of
pure drinking water supplies and the more
adequate disposal of sewage matter. In other
words, the énvironment has become unsuitable
for the continued existence of these diseases,
while modern resources enable them to be
readily controlled, for even during the Great
War the casualties from diseases of the enteric
group were insignificant,

Malaria has largely disappeared for similar
reasons—this discase is due to an organism
which spends a period of its existence inside
the mosquito, and malaria control is synonymous
with mosquito control, and it is since the fens
and marshes, once common in all low lying land,
have been reclaimed and drained that this discase
has ceased to be common in England, though it
must be admitted thar still more remains to be
done in this direction, for even if this particular
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disease is not usual, mosquitoes are still very
prevalent in some parts and their bites cause a
great deal of annoyance and a certain amount of
definite diseasc. .

It is a curious reflection that these disedses
are now often described as tropical diseases.
The reason for this in the case of plague has
been shown to be due, mainly, to the fact that
the rats in many tropical countries live in
close association with the native population and
in fact Glen Liston®™ describes plague as a
discase of “ primitive civilisation,” The same
might equally be said of these utlm diseases,
w hmh are not strictly due in any way to tropical
conditions as such.

It is not unreasonable therefore to suggest
that environment is just as important a factor
in dealing with these other diseases as it is with
plague.

To revert to the main problem, that of rat
suppression, there are very good grounds for
attributing the disappearance of R. ra/fus from
Europe more to the environment becoming
unsuitable than to the actual war waged
against it by R. worvegiens and there are many
other instances of the gradual disappearance of
animal species which must have been due to
similar causes. Glen Liston* refers to dis-

* Tbid,
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appearance of ravens, carrion crows and kites
mentioned by James Ritchie in his book * The
Influence of Man on Animal Life in Scotland ™
and suggests that this 1s due more to changes
in the habits of man than to deliberate destruction
of the species, for they are still common in those
parts of the world where conditions provide
them with ample food in the way of carrion,

Morewood Dowsett,” the well known traveller
and big game shot, in discussing the conserva-
tion of wild life, draws attention to the fact
that big game is becoming scarcer for somewhat
similar reasgns and is not entirely due to
destruction by hunters.

On general grounds therefore, it is evident
that environment, taken in its widest sense, is a
potent factor in determining the survival or
disappearance of an animal.

In the particular case of the rat the environment
has been mainly provided for it by the human
race in its gradual development into civilised
communities. In the wild state, rats could only
increase to an cxtent dependent on the amount
of food and shelter naturally obtainable and
abnormal increase would be promptly checked
by nature.

R. ratfus as we have seen, thrives mainly in
the environment incidental to the more primitive

* ). Morewood Dowsett: * Big Game and Big Life,"” 1925.
i
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forms of civilised life, whike the more highly
developed life of modern civilisation provides
ample opportunitics for R. worvegicus, so that
on the whole man himself is indirectly but
unconsciously responsible for the rat problem,
rather than nature.

In the future, man who at present is a favourable
rather than unfavourable factor in the existence
of rats, must deliberately so order his environ-
ment that it becomes unsuitable for rats.

In Europe this has already taken place so far
as R. rattus is concerned and we may perhaps
anticipate that the first definite step forward
will be a gradual victory over this species as
conditions of life in India and other Eastern
countries more nearly approach European
standards.

Balfour and Scott in speaking of the mastery
over plague say “it never will be complete
until we take plague seriously and regard its
prescnce as a stigma upon our sanitary
escutcheon. . . . Plaguc is or rather should be,
an anachronism in the twentieth century. . . .
There is however reason to hope that ere the
close of the century plague, if not extinct as
the dodo, will at least be as rare as is yellow
fever at the present day.”*

= Andrew Balfour and Hlenry H. Scote: * Health Problems of the
Empire."” 1924
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These words apply no less truly ro the rat
than to the plague for which it is responsible
and though the disappearance of plague from
the hunmn race does not postulate the entire
destruction of R. ratius it does mean that con-
ditions will be such that it will find far fewer
opportunities for comfortable existence. [f the
above estimate seems unduly optimistic it must
be remembered that it took less than two hundred
vears to displace this rat from Europe and that
without any deliberate action by the human race.

The problem presented by R. morvegicus is
rather more difficult to deal with. Owing to its
adaptability it is capable of existence under far
more varying conditions than is possible for
R. rattws and since the spur of a direct menace
to health does not arise, neither the public nor
authorities are inclined to press forward in the
organised war against them.

The importance of environment has been
pointed out and the main advance must be
expected in the direction of rat-proofing and
improved construction of all classes of buildings
so that it will become increasingly difficult, if
not impossible, for rats to gain entrance cither
above or below ground.

As the provision of properly bricked and
concreted basements, especially in the smaller
class of building, becomes more general, the
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subterrancan rat population “in sewers and old
drains will have fewer opportunities of emerging
into comfortable surroundings, where there is
abundant food and shelter—this in ifSelf will
soon act as a check on the increase of rats in
seWers.

As this improvement proceeds above ground,
similar improvements might be expected in
sewer works, old disused portions being gradually
removed or sealed off.

With the gradual advent of really rat-proof
buildings in large towns the opportunities for
rats will be far more circumscribeg and they
will be forced to exist mainly in the more open
situations which it is inevitable, will be still
available in all towns. Fortunately these can
generally be treated without much difficulty and
with proper attention the rat population should
be then casily kept down.

Progress along these lines scems more likely
than in the direction of marked improvement in
actual methods of direct destruction, though it
is to be hoped there will be very great advance
in the direction of more consistent and intelligent
use of the methods already available. It is true
that they do not really get at the root of the
matter but more extended use of them would be
of the greatest value while the slower process of
making a land unfit for rats was being catried out.

180

.




THE RAT MENACE UNDER CONTROL

In the countryside we may anticipate a future
when rat-proof farmhouses, granaries and the
larger buildings will be general—but it hardly
seems comceivable that there is any possibility of
completely eradicating the rat from the country,
but it ought not to be impossible to reduce them
to the level of a rat population which can exist
01 1:111: TesOurces Ot_ nature,

It is perhaps permissible to pause and speculate
as to whether the complete extermination of rats
from the countryside is so desirable as is generally
assumed. It may be, that if this did take place,
s0 great a change would upset the balance of
pature in some other direction, possibly by
making room for vastly greater numbers of mice
and voles which might prove to be an even more
difficult problem to solve.

While there is reasonable probability that
future progress can only come about as the
result of action on the lines suggested—there
seems but little prospect of such action being
undertaken systematically in the immediate
future.

Until the public in general and those re-
sponsible for the repair and construction of
buildings in particular, are better educated in
all that the rat problem involves, progress in
this direction will be slow and far more atten-
tion will have to be paid to the provision of
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propaganda directed to this end, before much
definite improvement can be looked for.

The existing legislation on the martter has
been fully discussed and while it woul#® perhaps
serve the purpose, given the willing assistance of
occupiers, it may be anticipated that some
strengthening of the powers of local authorities
will be necessary, before any such progress as
that suggested can be brought about. The
new legislation provided in the Housing Act,
1925 and Town Planning Act, 1925 should be of
much indirect assistance, for the former gives
local authorities very wide powers for dealing
with insanitary property of the smaller sort and
in the case of new housing schemes many of the
conditions predisposing to rat infestations should
be absent.

The possible extension of legislation and the
further education of the public in this matter
would seem to indicate that the officers of local
authorities in the future will have to give far
more time and attention’ to dealing with rat
infestations and cognate matters. Doubtless in
many cases, an increased staff will be required
and larger numbers will have to specialise more
or less in the theory and practice of rat destruc-
tion, and the author ventures to hope that this
little book will prove of some small service in
assisting those on whom this duty may fall,
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APPENDIX
FORMULAE OF RAT BAITS

Ansexic Barrs
1. White Arsenic (powder) .o 1 part by weight
Oatmeal (or other meal) s TOPRIS . a5
Anisced Oil ... e L
Mix the two dry ingredients thoroughly and add
sufficient aniseed oil to give a faint smell.

2. White Arsenic (powder) ... tpart by weight
£ Meal (as above) s T pattELL
y Dripping e 5 parts;, i
A{ Aniseed Gl ... q.5.

Mix the dry ingredients, hear the fat separately until
just melted and quickly pour on to the powders, stirring
well with a spoon until a stiff paste is produced. Add the
aniseed oil just after the fat,

Bariuat CARpONATE BAlTs

5. Barium Carbonate (Commercial
Powder) ... ... 1 part by weight
Oatmeal (or other meal) ST e
Aniseed Oil ... Her ST
Prepare as for No. 1 Arsenic Bait.

4. Barium Carbonate (Commercial
Powder) ... «« 1 patt by weight
Meal as above ... P T T
7 Dripping AT R S
Aniseed Oil ... i ai il
Prepare as for No. 2 Arsenic Bait.

5. Barium Carbonate (Commercial

4 Powder) ... 1 part by weight
Flonr ... v EDRCIES  d
Fat ey i BT
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Mix the dey ingredients thoroughly, shred the far and
knead it well in, then add sufficient water to make a
moderately stiff dough, Roll out the dough into a sheet
about } in. thick and cut imto about 1,000 biscuits for
each Ib. of Barium Carbonate used. Bake ina Eulitk oven,

ProspHoRUS PASTE

6. Ground Rice ... e 3 OR
Water ... <. L piot
Sugar e
L iy AR o
FPhosphorus 1oz

Carbon Disulphide (pure) ... ... ltoroz

A simple phosphorus paste can be made with the
above ingredients as follows :—

Mix the ground rice and sugar in a bowl and add 4 oz
of the water, stirring up until a thin cream is made.

Place the rest of the water in a saucepan preferably
aluminium, iron ones should not be wsed, and bring to
the boil over a gas ring, remove from the flame and
quickly add the rice-sugar cream, stirring the contents
of the saucepan as it is added—then replace over the
gas and boil gently with constant stirring until a thick
paste is made, taking care not to burn the contents and
to prevent the formation of lumps. Remove from the gas
and add the lard, stirring it weﬁ in, and continue stirring
from time to time while the contents are cooling.

Now weigh out the phosphorus as follows :—

Place a cup containing a little water on the pan of the
scales and weigh it, then place a 1 oz. weight on the
other side and with wer fingers remove a sric%( of phos-
phorus from under the water in which it is kept, break off
a small portion and add it to the cup containing water
and repeat until § oz has been obtained—now pour
off the water and drain out the cup without letting the
phosphorus fall out. To the cup add from | to 1 fluid oz
of pure carbon disulphide, this will readily dissolve the
phosphorus.

As soon as the contents of the saucepan have cooled
down sufficiently add, little by little, the solution of
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phosphorus in carbon disulphide, and stir it in very
thoroughly until the phospharus is well mixed with the
paste; the carbon disulphide will evaporate and great
care must be taken not to breathe its vapour and to carry
out this latter operation at a distance from all naked
lights or Htar.

As carbon disulphide is exceedingly inflimmable great
eare must be taken to aveid risk of fire and it must not
be added while the paste is hot as this may cause it to
ignite; it is also important to adhere to the amount of
phosphorus stated.

Rep Souiin Barrs

7. Red Squill Powder ... .o T part by weight
Oatmeal (or other meal) ikl pRTE . g
Aniseed Oil ... Sk

Prepare as for No. 1 Arsenic Bait.

8. Red Squill Powder ... ... 1 part by weight
Meal as above ... e 2R PHALS,, %
Dripping e i -

Aniseed Oil ...
Prepare as for No. 2 Arsenic Bait.
9. Red Squill Powder ... ... 1 part by weight
Flour b AR PpArIS e s
Fat cop AEPADS .00 s
Prepare a dough as described for No. 5 Barium Car-
bonate Bait, but cut into about 1,400 biscuits for cach Ib.
of Squill Powder used.
N.B.—In using the above formuls it is very necessary
to be sure that the Red Squill Powder has been suitably
prepared and is of full toxic value.

.5,

Liguin Extract oF REp SquiLL
10. Red Squill Bulbs ... 1 part by weight
Water S R DR e
(N.B—1 gall =10 1b.)
Salicylic Acid ... ... 2} oz to every 10 gall.
Chop up the bulbs as fincly as possible and place in a
suitable receptacle (not iron or galvanised). Heat the
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water to boiling and pour it on to the bulbs, add the
necessary quantity of salicylic acid (a preservauve), stir
up occasionally and let stand for several hours. When
cold pour off the liquor, straining it through fine muslin
if necessary, pressing as much out from the bulbs as
possible.  Store in the dark in well stoppered vessels.

Stavocuwing Barrs,
11.  Strychnine (powdered Alka-

loid) o 1 part by weight
Sugar ... beat T PACHE
Meal ... St e
Aniseed Oil 1., S -

Mix the strychnine with the sugar.  This is best done
as follows: Place the strychnine in & mortar with a little
sugar and grind the two thoroughly together, adding
more sugar from time to rime untl all is added and the
whole well ground. Now mix in the meal and Havour
with aniseed.

12. Strychoine (as above) c» - 1 part by weight
sugar .., .vs 3 parts,, o
Meal ... svur! CRIPALEELE S
Eaxd:- = siu SIOLEREES e s

Mix the strychnine and sugar as described for No. 11
bait. Then add the meal, now work in the lard a bit at
a time by means of a palette knife, rubbing the whole
mixture together until a soft paste is obtained. This
preparation is particularly useful for a mouse bait and is
intended for spreading in bread sandwiches or between
biscuits,

Nafe.—The majority of the above formulx can be made
additionally attractive, if desired, by the addition of one
or more of the ingredients suggested in the text (chap. iv,
page 100).
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