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PREFACE TO SECOND EDITION.

THE present volume will be found to contain a few
alterations and some additional matter, which the author
considers to be either of intevest or of scientific importance.
It is very gratifying to the author to find that this little
work has been so well received, and that, within four
months of its publication, a second edition has been called
for.. To his reviewers and to those Governments who have
so liberally acknowledged his efforts in a difficult and not
too promising field of research, the author tenders his
grateful thanks. The author was very pleased to find
that the book found such favour among laymen. On one
occasion he learnt that a copy which he had given to a
friend had been borrowed and read by no fewer than
twenty-one persons. This was a compliment, no doubt ;
but it would have been more substantial, and, of course, a
little dearer, if some at least of those gentlemen had pur-
chased the book they were so desirous of reading.

PREFACE TO FIRST EDITION.

THE main objects of the publication of this sketch,
which in part originally appeared in separate papers, are
to assist future investigators in discovering what has
already been done to throw light upon the difficult subject
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of which it -treats, so that their time may not be wasted
in useless investigations ; and to prevent an unnecessary
and reckless sacrifice of animal life. Experiments per-
formed upon the lower animals, either in ignorance of
what has already been accomplished, or out of mere
scientific curiosity, are alike inexcusable. But, unfortu-
nately, owing to the want of some such little work as this,
investigators have sometimes unconsciously travelled over
the same ground, only to prove that which had already
been placed beyond doubt. An old friend once remarked
to the author that he thought the conduct of these
researches was a useless expenditure of time and labour, for,
said he, “Contra vim mortis non herbuld crescit in hortis.”
But if we are to interpret this old saw as meaning that all
scientific enquiries directed towards the prevention of
death are worthless, and to accept it in principle, then we
must either admit the truth of the tenets of the “pecu-
liar people,” or abandon ourselves to the ignorant super-
stitions or impostures of self-constituted « faith-healers,”—
neither of which consequences, he is assured, would com-
mend itself either to an intelligent and enlightened people,
or to the learned friend of
THE AUTHOR.
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CHAPTER I.

.

Snakes most commonly met with in India — Distinguishing

features of poisonous snakes — The horn-snake — Rattle
of the rattlesnake — Habits of snakes — How to feed
them — Fascination, a myth — Wonderful snake stories
— Propagation —— Peculiar odour of snakes — Two-head-
ed snakes — The bite, a very complex act — Causes of an
ineffectual bite — Collection of venom — Snake-wallahs’
superstition about killing snakes — Training and charm-
ing of snakes — Manipulation of snakes — Shpposed love
for music — The holy men of the Soonderbunds — The
panseurs of St. Lucia — The fer-de-lance —Indian
snake-charmers — Snakes used for criminal purposes.

{. 5 aprelude to the more critical portions of
my theme, some observations upon snakes

and their habits may be interesting and. instruc-
tive. Much of what I have to say is, of course,
not original, but rather a réchauffage of the
materials which practical acquaintance with the
subject has-cnabled me to gather, collate, and
estimate the value of. We learn from the pages

A
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of Sir Joseph Fayrer's magnificent work, “ The
Thanatophidia of India,” that, of the twenty-one
families of Indian Ophidia, only four are venom-
ous, namely, the Elapide and Hydrophide (sea-
snakes), constituting the colubrine sub-order; and
the Viperidee and Crotalidee .(pit-vipers), form-
ing the viperine sub-order. Of the colubrine
snakes, the Cobra, Ophiophagus, or Hamadryad,
Krait (Bungarus Cceruleus), and the Bungarus
Fasciatus; and of the viperine snakes, the Daboia
Russelli are the most commonly met with, and
the most destructive of human life.*

The Cobra, Naja Tripudians,—Nalle Pwmba of
Madras, Mwé Nowk of Burmah,—is found all over
Hindustan, and is too well known to need
description. The different species vary consi-
derably in their markings on the hood and
in their colour. I have had in my possession
specimens of all kinds—from a dead-black to a
yellowish-white, and even salmon-colour. The
lighter coloured ones come from near the Coast,
where the soil is sandy. Nearly all cobras have
a single or double ocellus upon the hood; the

* Tn the course of making an analysis of the snake-bite
returns received from Bengal, Behar, Orissa, Assam, and
Cachar, in 1873-74, I found that the cobra was credited with
having caused the injury in 1,660 cases, the Arait in 166, the

daboia in 205, and unknown and innocent snakes in 2,129
cases.
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former marked, are termed by the natives
Keuntiah, and the latter, Gokurah. The Golu-
ral is the snake usually selected by snake-
charmers for their tawmashas, because its move-
ments are slower and more under control than
those of the Keuntich. The latter is fond of
water, and its habitat is the jungle or paddy-
fields ; the former is not particularly partial to
water, and it is to be found usually amongst old
buildings or heaps of rubbish. I have never
seen a cobra exceeding six feet in length, though
I have had hundreds in my possession.

The Ophiophagus, Hamadryad,—Sunkerchor of Ophiophagus,
the natives of Bengal, and Gnanbdlk of Burmah,—
is the largest of all Indian venomous snakes, is
hooded like the cobra, and lives in damp jungly
places. This snake also is a favourite with the
snake-charmers, because of the facility with
which it is handled and its formidable appear-
ance. It grows to the length of fourteen feet or
more, is very powerful, and is said to be aggres-
sive. It is certainly more aggressive than any
other snake with which I am acquainted, but Dr.
Wall and I found little more difficulty in manipu-
lating a large fresh specimen than in handling a
fresh Keuntiah Cobra. Indeed, the latter, from
its extreme activity and restlessness when first
captured, s, in my opinion, a more dangerous
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creature to manipulate. The Ophiophagus feeds,
as its name implies, on otber snakes, but it is
doubtful whether they constitute its ordinary
food ; it, no doubt, accommodates its taste to the
supply, and takes anything that falls in its way.

The Krait, Bungarus Cceruleus,—Anali of
Madras,—as generally seen, is about three feet
long, but it grows to the length of four feet.
It is either steel-blue black, or brown, striped
white. I believe the colour depends upon the
age of the snake, the darker one being older,
as I have never yet seen a very large brown

- creature. I cannot at all agree with Dr. Nichol-

son in his remarks that this snake is jet-black,
and that Arcuatus is a preferable name, as there
is not the slightest ccerulean colour about the
snake. On the contrary, the larger snakes have
a magnificent bluish tint, and are never jet-black.
It is easily recognized by the colour and the
simgle row of hexagonal scales runmning along
the centre of its back. Very serious consequences
have sometimes resulted from the innocent snake,
Lycodon Aulicus, having been mistaken for it,
though there is really little restmblance between
the two. The row of hexagonal scales is, of
course, wanting, and it is lighter in colour.

It is almost universally thought that the pre-
sence of fangs is a distinguishing feature of a
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venomous snake ; such, however, is not the case,
The whole of the Lycodontide, including the little
snake above-mentioned, have well-marked fangs
* ¢ long maxillary teeth, though they are neither
grooved nor hollow as in the thanatophidia, and
on this account they are called the harmless-
fanged snakes, Two of the Dbpsadulaa have
elongated and grooved teeth, which might be mis-
taken for poison-fangs.* The fangs of the Krait
are much smaller than those of the Cobra. )
The Bungarus Fasciatus—Raj Somp, and Bungaras
Sanlni of the natives of Bengal, and Gndndawjo i
of Burmah—is triangular-shaped, and has a pro-
minent back, along which runs—as in the only
other snake, the Krait—a row of hexagonal
scales, It has alternate bands of blue and yellow
. running across its body. I have seen one six
feet long, though much sma,llel ones are usually
met with. The natives of Bastern Bengal believe
that this snake has two heads. :
The Daboia Russelli—Shiak Chunder, Chumn- paboia.
dra Bora, and Ulubora of the natives of Bengal,
Tic Polonga of Ceylon, Mandali of Madras, and
Mwebwé of Burmah—is usually found about
four feet long. Tt has a triangular-shaped head
and a distinct neck ; its body is robust, and its
tail thin; its body has a grey or chocolate-

* Vide page 137, © Local effects of snake-bite,” @5
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coloured ground with black white-edged rings,
some round, and others somewhat oval, running
along the back like a chain. The fangs are
larger than those of any other Indian snake. It
is believed that these snakes are common in
Bengal, but much correspondence, and the offer
of rather large rewards for live creatures have
brought me only one miserable specimen during
the whole year.* I think, however, that they
must be rather numerous in the 24-Pergunnahs.
The Hydrophida (sea-snakes) are all poison-
ous, and may be at once recognized by their head-
scales and their peculiarities of conformation,
which are adapted to their aquatic mode of life.
The head is small, the body robust, and the tail
flattened vertically, whence they are able to
swim with rapidity and grace—indeed, “to out-
swim the fish.” The species of the Hydrophide—
the Platurus—differs from the rest in its general
formation, and in having large ventral scuie,
which indicate its power of progression on
land. I have found the venom of these Pelagic
snakes very virulent, quantity for quantity even
more so, I think, than that of the cobra. The
following case of sea-snake bite, which took place

* Since writing the above, three good specimens have
been sent from Midnapore, but the poison-fangs had been
removed.
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in 1837, on board H. M. Brig Adlgerine, while in
Madvas roads, illustrates the rapidity with which
the poison acts, as well as its deadly character. It
must be remembered that, although the snake
was of great length, the head, and consequently
the poison-gland, as in all sea-snakes, was very
much smaller than that of any of the terrestrial
‘anatophidia :

“On the 9th October, while the ship lay at
anchor in Madras roads,a water-snalke was caught,
measuring seven feet six inches long, and six
inches and-a-half in girth at the thickest part.
After the patient had handled the reptile for some
time, it :ddenly bit him on the inside of the
index finger of the right hand, inflicting a wound
resembling that caused by the point of a pin. He
declined having the wound fomented, having been
bitten by reptiles of the same kind, as he supposed,
in the Straits of Malacca, without'any bad conse-
quences. At 8 Aar, half an hour after the in-
flicting of the wound, he made a good breakfast,
dre"ssed, and about 10 o’clock went on deck.
After taking a few turns, he was suddenly seized
with vomiting, the matter ejected being of a
dark brown colour, resembling coffee-ground, and
of a very offensive odour. After a short time
liis pulse became small, variable and intermitting,
and the pupils were dilated, but zontracted
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readily by the stimulus of light. The left side
of the face was slichtly paralyzed; there was
subsultus tendimuwm, and the skin was covered
with a eold, clammy perspiration, the counten-
ance was anxious and indicative of much distress.
In consequence of the spasmodic aetion of the
muscles of the glottis, he breathed with great
difficulty. The integuments from the wound to
the wrist were slightly swollen, and on the right
side of the neck and face, they presented a mottled
appearance of dark purple and livid colours.
A ligature having been placed above the wrist,
and fomentations applied to the hand, a lini-
ment, composed of turpentine, liquor ammoniz,
and olive oil, was rubbed on the throat and

neck. He made frequent attempts to swallow

a mixture containing liquor ammonize and tine-
ture of opium, but failed. At 10-20, in conse-
quence of the spasmodic action of the muscles
of the glottis, he was put into a warm bath,
which apparently relieved the symptoms, and
enabled him to take a dose of the mixture,
which caused him to vomit a dark ropy fluid.
About twenty minutes after coming out of the
bath (in which he remained ten minutes), the
spasmodic action of the muscles of the neck and
throat became more severe, and the whole body
assumed a purple colour; the breathing became
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very difficult, from the obstruction caused by a
dark brown substance, which came away in a
stringy form from the air passages. ;
At 11-20, not quite four hours from the time he
was bitten, he died.” (Chevers.)

Besides the before-mentioned there are other Eebis, &e.
poisonous snakes in India, such as the Xenwre-
laps, the Callophis, and the Echis Carinate,
the bite of which is said not to be fatal to man.

But Sir Joseph Fayrer doubts the accuracy of
the statement in reference to the last named,
‘the poison of which he found to be fatal to a
fowl in two minutes, and to a dog in four hours.

We have also certain of the Crotalide—or pit- Crotalid.
vipers—which are distinguished by the broad
triangular head, short thick body, and the pit,
which is situated between the eye and nostril,
in the loreal region.

The Trimeresuri, the most important genus, Trimeresuri.
are distinetly marked in vivid colours, differ
considerably in colour, and are said to adapt them-
selves to the localities in which they live—the
dark ones being found on the ground, and the
green ones amongst the foliage of trees or shrubs.

Of the Crotalidew, the Halys has a caudal- muys.
appendage in the form of a horny spine. I am
not aware whether the tail in question is of evil
repute, but I read in Miss Hopley’s very enter-
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taining book on snakes :—“ Of the horn-snake,”
says Lawson, “ Inever saw but two that I remem-
bered. They are like the rattlesnake in colour, but
rather lighter. They hiss exactly like a goose
when anything approaches them. They strike at
their enemy with their tail, and kill whatsoever
they wound with it, which is armed at the end
with a horny substance like a coek’s spur. This
1s their weapon. I have heard it said by those
who were eye-witnesses that a small locust tree,
about the thickness of aman’s arm, being struck
by one of these snakes at ten o’clock in the morn-.
ing, then verdant and flourishing, at four o’clock
in the afternoon was dead,and the leaves deadand
withered. Doubtless,be how it will, they are very
venomous.” Nevertheless, this snake no more
poisons with its tail than does the rattlesnake.
Mr. Lawson’s work was dedicated, © To His Ex-
cellency William Lord Craven, Palatine ; the Most
Noble Henry, Duke of Beaufort ; the Right Hon- -
ourable John Lord Cateret, and the rest of the
True and Absolute Lords Proprietor of the Pro-
vince of Carolinain America. Asa debt of grati-
tude, the sheets were laid at their Lordships’ feet,
haying nothing to recommend them but truth,a gift
which every author may be master of if he will.”

I have in my possession a rattlesnake’s rattle,
which was sent to me by Dur. Mitchell ; it is a
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fair specimen, about two inches long, and when
shaken makes a noise similar to that made by
the shaking of a “dry bean - pod.” When I
showed this to a friend, he exclaimed, “ What, is
that all | I thought the thing made a noise like
a policeman’s rattle;” and so, I imagine, do
many of my readers. A very fine specimen of
a rattle is ficured in Miss Hopley’s work.

As regards the habits of snakes, Dr. S. Weir Habits of the
Mitchell, the distinguished American physician R ok
and physiologist, tells us that he had an oppor-
tunity of observing the habits of the Orotalus
durissus when in captivity for a period of two
years. The rattlesnake of the Northern States’
of America, when at liberty, sometimes lives in
the company of its fellows, but more frequently
alone. In'this particular it resembles our Indian ,
snakes; though it is worthy of note, that if a
collection of snakes is kept as nearly as possible
in their natural state, where snakes are at all
common, they will undoubtedly attract other
snakes. Rattlesnakes, we are told, show no hos-
tility towards one mnother, even when ten to
thirty-five are kept in a box together, and even
when fresh snakes were dropped upon those in
captivity, no attempt was made to annoy the
noew-comers. This is also the case with most

Iudian snakes, especially vipers. But I have
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kept sixty to seventy cobras in a pit together,
and they very often, on the slightest provoca-
tion, began to fight in a most savage and curi-
ous fashion. On being provoked, several com-
menced to hiss fiercely, and some would raise
themselves up, expand their hoods, and begin a
vigorous attack in all directions, and, after
making several ineffectual darts—for they are
by no means so skilful at taking aim as is gener-
ally believed—two would cateh each other by
the mouth, rapidly entwine themselves as it
were, and, after wriggling and struggling about,

~in this state for some time, relax their hold.

“Then one would be seen gliding away, vanquish-
ed, to the corner of the cage, while the trium-
phant one raised to its full balancing height,
hissed out its challenge for a renewal of the
combat. In what consisted of getting the
worst of it, I could never discover, as neither of
the combatants ever seemed any the worse for
the fight; nor can I understand why one snake
dreads another if no danger is involved * The

* Weir Mitchell says, hé is gonvinced that the poison
of the Crotalus can kill itself when hypodermicnl]y inject-
ed. Fayrer did not think that the poison of the cobra
Was poisonous to itself. The question, apparently so
easy to decide, is really a very difficult one, as the snake
sometintes dies very rapidly in captivity, I came to the

conelusion;, after numerous experiments, that one species
of snake could kill another,
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head is almost invariably- the point of attack,
though less injury could be inflicted by the
fangs there than in several parts of the body.
Snakes are singularly inactive in their habits.
Even in warm weather, when they are the

least sluggish, they will lie together in a knot- *
ted mass, only occasionally changing their posi-

tion, and then relapsing into perfect rest. The
sluggish movements and the perilous rapidity

of the dart of vipers when molested, are dan-
gerously deceptive. The mode of attack *of Mode of
these snakes and all other non-hooded venom- gk
ous ones, is in wonderful contrast to that of

the hooded-snakes, whose every movement

may be almost invariably anticipated by an
expert manipulator; hence the facility with
which they are handled by so-called snake-
charmers,

Snakes, when kept in captivity, usually Feeding of
refused food ; cobras, however, sometimes con- o
sume it readily. Weir Mitchell, finding the
food supplied so frequently unconsumed, adopt-
ed the plan of feeding such of the snakes as
seemed feeble and badly nourished with milk
and insects, in the following manner:—“ The
snake was secured, and the lower jaw held in
the grasp of a pair of fo:‘ceps, while a funnel
with & long stem was thrust down the ®sopha-
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gus. Into this, insects, such as flies and orass-
hoppers, were pushed, or milk poured in proper
quantity.” Ihave had to feed a large Ophiopha-
gus, by pushing pieces of meat down its throat
with a stick—an operation not altogether pleasant
for either the operator or the reptile. One of
my little boys had a pet snake, Chrysopelea
Ornata (golden tree-snake), which he fed with
milk out of a saucer. He held the snake near
the head, and put the saucer to it, when it readi-
ly drank the milk and in comparatively large
quantities at a time. Miss Hopley says: “We,
of late, so often see it said of any particular
snakes that ‘they neither ate nor drank at first,
or that ¢ they drank, though they would not eat,
that we almost wonder their bibulous propen-
sities were ever doubted ; especially as the major-
ity of snakes are fond of water and swim readi-
ly ; we are surprised, therefore, that the second .
edition of Mr. Lealy’s really valuable work,
published so lately as 1870, should still retain
the assertion that snakes have never been seen
to drink. Mr. Frank Buckland saw his Coronella
drink frequently, though she ate nothing ; and,
as the discovery of this interesting lady and her
brood, born in London in 1862, formed the sub-
Ject of many papers in the scientific journals at
the time, one would sulgpose that they would have
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been heard of in Germany, where the species C.
lawvis is well known.”

As regards the shedding of the skin, Miss
Hopley, who has several times witnessed the
process, describes how the snakes crawl out
of their skins. Weir Mitchell thus describes
it: “My snakes lost their integuments at dif-
ferent periods during the summer. In all cases
the old skin became very dark as the new
~one formed beneath it. If, at this time, the
; snakes were denied access to water, the skin
" came off in patches. When water was freely
supplied, they entered it eagerly at this period,
and not only drank of it, but lay in it for hours
together. Under these circumstances, the skin
was shed entire—the first gap appearing at the
mouth or near it. Through this opening the
serpent worked its way, and the skin reverting,
was turned inside out, as it erawled forth in its
new and distinetly marked outer covering : when
the old skin was very loose, the snake’s motions
were often awkward for a time. It is said to be
blind during this period, which is probably
true to some extent, since the outerslayer of
the cornea is shed with the skin, and there
must obviously be a time when the old cor-
neal layer lies upon the new formation. It
is also said that the fangs are lost at the

Periodical
sloughing
of skin.
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same time as the skin. In some instances this
was observed to be the case; but whether or
not it is a constant occurrence, I am unable
to say from personal observation.” Sir Joseph
Fayrer and I have observed that the cobra
when in captivity sheds its skin about once a
month, even in the winter months, and is cer-
tainly blind at this time; but the fangs are not
invariably shed synchronously with the shedding
of the skin. I have seen the sloughed skin
entire from head to tail together with the corneal
layer intact. In captivity, however, when the

reptile has been deprived of water, the skin has’

been shed in patches, which came off easily when
the snake was handled. TIn a state of nature, I
doubt very much whether the casting of the skin
takes place nearly so frequently as when the rep-
tilesare in captivity. I have occasionallyobserved
that birds line their nests with the sloughed sking
of snakes.

As to the power of snakes to fascinate small
animals, Weir Mitchell remarks:—« Aftep such
numerous and long-continued opportunities of
observatian, it might be supposed that T shoulq
be prepared to speak authoritatively ag ¢, the
still disputed power of the snake to faseinate
small animals. If the former exist gt all, it is
probable that it would only be made use of when

.

o RN



SNAKE-POISON LITERATURE. 17

the serpent required its aid to secure food.” He
does not appear to think that it exists; nor do
1, for the same reasons. He says: “I have very
often put animals, such as bivds, pigeons, guinea-
pigs, mice, and dogs into the cage with a rattle-
snake. They commonly exhibited no terror after
their recovery from alarm at being handled and
dropped into a box. The smaller birds were
usually sometime in becoming composed, and
futtered about in the large cage, until they were
fatigued, when they soon become amusingly
familiar with the snakes, and were seldom
molested, even when caged with six or eight
large Crotali. The mice, which were similarly
situated, lited on terms of easy intimacy with
the snakes, sitting on their heads, moving round
on their gliding coils, undisturbed and uncon-
scious of danger.” Recently I put two ratsinto
a cage containing forty cobras, all possessing
more or less venom, On their first introduction
to the snakes, their appetites appeared to be
considerably affected, as they refused all food and
were evidently much perplexed by the novelty
of their position. “Fascination” failed to over-
come the contempt which familiarity is said to
breed : for in a short time the rats recovered their
usual spirits, and caused considerable commotion
amongst the cobras by running all over their
B



18 THE LANDMARKS OF

heads and bodies. The snakes resented this
familiarity in their own peculiar and stupid
fashion by darting at each other and at imagin-
ary foes. Occasionally, however, one of the
intruders would receive attention, but easily
avoided the attack. The rats lived and partook
of food in the cage for ten or twelve days, when
one afterthe other they were found dead—victims,
no doubt, of misplaced confidence. Apropos of
“fascination,” Dr. Nicholson says, in his interest-
ing and excellent little work, “We have but
little knowledge of the habits of snakes when
at liberty, owing to the difficulties attending the
observation of such animals in tropical climates;
vigilant and patient, they mostly remain during
the day in a state of repose, secking their prey
at those hours when most animals have relaxed
from their usual watchfulness and are at rest for
the night. Whether ground or tree-snakes, they
remain patiently in the same attitude until their
prey approaches, then gently gliding over the
short distance which intervenes, they pounce on
the unsuspecting victim.* The approach is so
often imperceptible that, doubtless, a certain
amount of curiosity must often fix the attention
of animals on perceiving the snake for N
three seconds before they become aware of their

. * Much as a lizard attacks an insect,
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danger: bub of fascination, as it is called, there
appears to be none.

« There are several explanations of the stories Miss Hopley's
in which snakes are supposed to have fascinated it
their victims — ¢ Fascination then, says Miss
Hopley, ¢ may be sometimes imputed to curiosity,
sometimes to an anticipated morsel. It may
partake of fear, or it may be an involuntary
approach ; «it may be struggles of a poisoned
creature unable to get away, or the maternal
anxioties ‘of a bird or small mammal whose
offspring has fallen a victim to the snake.””

The following amusing story appears in A marvellous
Pepys's Diary under entry February 4th, 1661-2. s
« To Westminster Hall, when it was full terme.

Here all the morning, and at'noon to my Lord
Crewe’s, where one Mr. Templer (an ingenious
man, and a person of honor he seems to be) dined;
and discoursing of the nature of serpents, he told
us some in the waste places of Lancashire do
grew to great bigness, and do feed upon larks
whieh they take thus :—They observe when . the
Jark is soared to the highest, and do crawl till
they come to be just underneath them ; and there
they place themselves with their mouth upper-
most, and there, as is conceived, they do inject
poison upon the bird ; for the bird do suddenly
come down again in its course of a circle, and
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falls directly into the mouth of the serpent, which

is very strange.”*

Dr. Nicholson tells us that the young of snakes
are produced once a year ; the period between the
impregpation of the female and the birth of her
young is uncertain, but it would appear to be from
four to five months. In the majority of snakes .
the eggs are exuded after about three months’
gestation, the development of the embnyo taking
place in the period between laying and hatching ;
most snakes are, therefore, oviparous. Some of
them retain the eggs until maturity more or less
perfect. Originally all venomous snakes were
called vipers, under the idea that the class was
distinguished by its viviparous habit. As a fact,
however, though most of the viperine snakes and
many harmless snakes are s0, the venomous colu-
brine snakes, such as the cobra and ophiophagus,

' * Scarcely more strange than that which follows,
Pepys continues:—* He is a great fraveller, and speaking
of the tarantula, he says that all the harvest long (about
which times they are most busy.) there are fiddlers 2o
up and down the fields everywhere, in expectation of
being hired by those that.are stung.” Many marvellous
stories are told by “great travellers.” It would appear
“that travelling” not only expands the mind, but also
the imagination, or possibly the gullibility of the traveller,
Chateaubriand, another great traveller, says of.a certain
snake—which, by the way, is perfectly innocent—* He
hisses like & mountain eagle and bellows like a bull I Du
Chaillu tells stories that almost take one's breath away.
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are oviparous. All sea-snakes, and
fresh-water snakes, are viviparous, 2
tree-snakes are ovovivipai‘ous. Nicholson Sy
that “the cobra at Bangalore is impregnated
about January ; the eggs are hatched in May, and
up to the beginning of June, as many as nine-
teen young will be found in a brood.” 1In Bengal,
however, impregnation takes place in April or
May,and the eggs are hatched in September. I
possessed a brood of forty vipers (Daboias).
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Regarding = the disagreeable odour which Odour of

snakes sometimes have, Weir Mitchell says—
« When a rattlesnake is roughly handled, spe-
cially about the lower half of its length, a very
heavy and decided animal odour is left upon
the hands of the observer. If the snake be vio-
lently treated, causing it to throw itself into
abrupt contortions, then streams of a yellow
“ or dark brown fluid are ejected to the distance
of two or three feet. This fluid appears to come
from glands alongside of the cloaca. Its odour
is extremely disagreeable, and it is irritant when
it enters the eye, although mnot otherwise in-
jurious.” T have, while handling Indian snakes,
experienced this disagreeable qualification of
theirs.
a far more disagreeable snake in the States of
America. He says—“ When approachgd it be-

snakes.

Chateaubriand appears to have met with A terrible
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comes flat, appears of different colours, opens
its mouth hissing. Great caution is necessary
not to enter the atmosphere which surrounds it.
It decomposes the air, which, imprudently in-
haled, induces languor. The person wastes away,
the lungs are affected, and in the course of four
months, he dies of consumption!” A terrible
snake this, if the story only were true!

I am sometimes asked, in all ssriousness,
whether there are such creatures in existence as
two-headed snakes; and a gentleman once gave
me a description of one which he declared that
he had seen in the jungles in Australia, where he
said such snakes were common. After so posi-
tive a statement, I did not, of course, venture to
suggest that he was mistaken. I should only
have got for an answer, “ But I tell you I have
seen them.” Two-headed snakes certainly have
existed and do exist. The Amphisbena, for
example, existed in the imagination of the an-
cients, and the do mookh ka_samp exists in the
imagination of the natives of India* There
are, however, monstrosities of the kind, as there
are of other animals in some museums. One
lusus nature is, or was, certainly to be seen in

* Nicholson says—* The double-headed snake is manu-

factured by snake-jugglers and exhibited to the eredulous
European oy Indian.”
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the museum of the Royal College of Surgeons
of England. A moment’s reflection would con-
vince even the most credulous that such crea-
tures could not possibly exist. What embarrass-
ment would arise in the event of a disagreement
between the two heads as to the direction in
which food should be sought for!—a decided
exception to the rule that “two heads are better
than one.” Miss Hopley tells us that «several
of the burrowing family arc remarkable for a
similarity of head and tail, . obscure features,
inconspicuous eyes, and very small mouth, ren-
dering it difficult at first sight to decide which
is the head and which the tail. All being feeble,
inoffensive and entirely harmless, the evil attach-
ed to them of having two heads, is only another
proof of the prejudice and animosity displayed-
towards every creature in the shape of a snake,
however innocent” These poor little “blind
worms, admirably organized to dig and burrow
artd find their food in deep and hidden places,
have theiruses . . ... . We must note one other
of the family of burrowing snakes which, from
the very earliest ages, have been suppositiously
endowed with two heads. Its name, Amphis-
hena, or double walker (going both ways), how-
ever, is well merited, because, like Typhlops, it
can progress either way, forwards or backwards,
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with equal facility . . .. . . Of this harmless and
useful reptile, Pliny serim.lsly wrote : “The
Amplisbene has two heads, that is, it has a
second one at its tail, as though one mouth were
too little for the discharge of all its venom !”
One cannot help thinking that Pliny must have
met at least one of the human species whose
‘mouth was too little for the discharge of all
his venom, but it is doubtful whether he credit-
ed him with possessing too much head.

I once purchased a béautiful specimen of the
Xenopelitis Unicolor, iridescent earth - snake,
which was being exhibited by a samp-wallah in
the streets of Calcutta as a two-headed snake.
This reptile has a very short abrupt tail, which,
viewed from a distance, looks very like a head,
and more especially so when in motion, as is
generally the case. On my taking the snake up
and pointing out that it had only one head, the
samp-wallah assured me with a bland smile that
the head would make its appearance in six
months.

‘' The manuner in ‘which functions of the various

parts concerned combine to effect g poisonous
bite is certainly remarkable, The act, ‘appar-
ently simple in itself, consists really of a series
of complex acts following rapidly one upon
another, in ordered sequence, to effect a certain
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end; and as Dr. Weir Mitchell says: “The
physician may learn from their study how he
may be deceived as to the occurrence of poisoned
wounds, and how the snake which appears to
strike, may really fail in its object, even though
seeming to have inflicted a wound,” and then he
gives the details of the manner in which the
reptile inflicts an effectual bite. “At the in-
stant, and while in motion, the jaws are separated
widely, and the head is bent somewhat back upon
the first cervical bones, so as to bring the point
of the fang into a favourable position to pene-
trate the opposing flesh. Owing to the back-
ward curve of the tooth, this, of necessity,
involves the opening of the jaws to such an
extent, that an observer, standing above the
snake, can see the white mucous membrane of
the mouth as the blow is given. .. ... ... .
Consentaneously with the forward thrust of the
body, and with the opening of the mouth, the
spheno-pterygoids act from their firm cranial
attachments to draw forward the pterygoid plate,
and thus tlnough its attachment to the maxillary,
to lerect the, fangis 2 & o As the spheno-
pterygoid dcts, the submaxillary bone rocks
forward upon its lachrymal articulation, when
the motion reaches its limit, and is checked by
the ligament which I have described, the support-
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ing lachrymal bone in turn yields to the power
applied through the maxillary bone.
* “These movements elevate a little the muzzle

,of the snake, so as to give to the snake a very

singular expression during the act of striking.
Their more obvious and important result is the
elevation of the fang, which rising, thrusts off
from its convexity the cloak-like vagina-dentis,
so that it gathers in loose folds at its base.

“ As the unsheathed tooth penetrates the flesh
of the victim, a series of movements occur, which
must be contemporaneous, or nearly so. The body
of the snake still resting in coil, makes, as it were,
an anchor, while the muscles of the neck coi-
tracting, draw upon the head so violently, that
when a small animal is the prey, it is often
dragged back by the effort here described. If
now the head and fang remain passive, the pull
upon the head would withdraw the fang too soon,
but at this moment, the head is probably stayed
in its position by the muscles below or in front of
the spine ; while the pterygoideus.externus and
spheno-palatine, acting upon the fang through
their respective insertions into the posterior

apophysis of the submaxillary bone, and the,

inside of the palate bone, draw its point violently
backward, 5o as to drive it more deeply into the
Hesh. At this instant occur a third series of
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motions, which result in the further deepening of
the wound, and in the injection of the poison.”
The lower jaw is closed upon the bitten part
or member. Where the surface struck is flat
and large, this action will have but slight influ-
ence. Where the jaw shuts on a small limb
or member, the consequent effects will be far
more likely to prove serious, since the power -
thus to shut the mouth materially aids the
purpose of the blow. . . . . The first two
muscles tend simply to ‘shut the mouth ; the
anterior temporal, however, is so folded about
the Iioison-glzmd, that while it dra,w.s up the
lower jaw, it simultaneously compresses two-
thirds of the body of the poison-gland. This
force is so applied as to squeeze the fluids out of
the upper and back parts of the gland and drive
them forward into the duct. The anterior lower
angle of the gland, as'well as a portion of the
duet, is subjected to similar pressure at the same
instant, owing to the flat tendinous insertion of a
part of the external pterygoid upon the parts in
question. It will thus be observed, that the same
museular acts which deepen the wound, fix the
prey and inject the venom through the duct and
into the tissueés penetrated by the tooth. Now,
in the case of the cobra, the act is still more
complicated by the preliminary expansion: of
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the ‘hood, and the greater distance of the
strike,

It would, of course, be anticipated; in sueh an
elaborate sequence of movements as those above
described, thatin the event of the failure of one of
the essential motions, the ultimate essential of the
whole would be materially interfered with, and an

. imperfect or ineffectual bite would be the result,
Causes of the ~ The causes of an ineffectual bite, when the
:ﬁgﬁce(;?ga?f * snake is poisonous and in full vigour, ave —
o Lst.—Miscaleulation of distance,
2nd—The object being too near, the blow is
lost, and the fang does not entér the
part attacked.
3rd.—Insufficient elevation of the fangs, which
are driven back by the force of the
forward impulse.

4th—When the fang enters, and from the

quick starting of the animal injured,
or from other cause, it is withdrawn
S0 soon, that a large portion of the
venom is thrown harmlesg upon the
surface near the wound,

5th.—When from the nature of the part struck

the snake is unable to close its jaws
upon the parts, '

There are other causes of an ineffectual bite
referable to the snake itself:
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1st.—1Its gland may contain little or no venom,
(a) from recent exhaustion, (b) from
impeded secretion through sickness.
2nd.—The efficient fangs may have been shed
or lost.
Here I may note that fangs are renewed.
When snake-poison is required for immediate
experimental purposes or for collection, it is ab-
solutely necessary either to handle the reptiles

Collection of
snake-poison.

yourself, or to have them manipulated under .

your own supervision. In the former case, to
ensure accuracy of observation, and in the
la:tter, to obtain a supply of the genuine article.
The specimens supplied by samp-wallahs are
dirty and unreliable, though high prices are often
given.® On one occasion, through an oblig-
ing corresg®ndent, I was supplied with a large
quantity of supposed poison, which subsequently
was found to be a “ gum,” which the poison much
resembles. On another, I bought what appeared
to be the genuine article, and it proved to be
strychnine and gum mixed.

Fontana obtained the poison of the viper by
killing the animal, and éompressing the poison-
glands, which are situated behind the eyes, until
the fluid exuded through the ducts. Barnett

# T have paid as much as five rupees for one grain of

gnake-poison.,
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and others chloroformgd the animal, and then
exerted pressure on the glands. Prince Bona-
parte made the snake bite upon soft substance
which imbibed venom veadily, and from which
it could be easily removed by water.

Dr. S. Weir Mitchell's method ishere deseribed:

As it is sometimes essential to detain the snake on
the table for some time without being forced to employ
a person to guard it, I devised a little apparatus which,
although imperfect, answered my ends well enough. A
box about four inches square and thirty-six inches long
was divided lengthwise, and arranged with hinges so as
to close readily. The two sections were deeply grooved so
that where the sides of the box met, the grooves formed a
tube large enough to receive the body of a serpent five
feet in length. The large length of the box was fitted
with a sliding door which could be secured by a *wooden

- wedge driven in behind it. The lower edgze of the door

was made concave, and a piece of leather was tacked
across the concavity, designed to press on the snuke’s
neck and secure without injuring it.

To employ this arrangement, the box was closed and the
door raised, a cord having been previously run through
the central tube.  This cord bore on its extremity a loop
which was thrown over the tail of the snake, and carried
up between three and four inches. To effect this mancu-
vre, I was usually obliged to hold the snake down with
a long stick notched at the end. The serpent being thus
noosed, the loop was tightened, and an assistant tilted
the box over the cage and rapidly drew the snake back-
wards into the tube, while a second person stapding in
front guided the snake with a long rod.

As soon as the tail appeared at the small end of the
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box, it was secured by the assistant, and the looped
string which held it was wound around a 'nail. At this
instant the head sometimes retreated into the box.
After waiting a moment, it usually re-appeared
again, and was then seized with a pair of long forceps
and held, while the door was pushied down on the neck
and made fast with the wedge. When the snake was
small, it sometimes contrived to turn« around in the
box before the tail emerged and thus reverse its desired
position. This occurrence twice exposed the operator

to great danger ; it was finally provided against by the
which .was strung upon the cord

aid of a large cork,
and was used to close the small end of the tube when
the snake was of a size to make it possible for it to
When the snake was thus properly
imprisoned, it could be placed on the table and studied
to great advantage, while it was still able to bite with
suflicient vigor. At various .times I have employed all
the methods of procuring venom, which I have enu-
merated at the commencement of this note, I have finally
laid aside all but the plan of stupefying the snake by
chloroform. This is accomplished by seizing the snuke
about ‘the middle with the looped staff, and placing it
on the table. An assistant then controls the head and
g the latter with a notched stick, while
hand he slips over the head a glass
inches wide, and containing at the
closed end a sponge soaked in chloroform. About twenty
minutes are required to complete the process. Ifit is then
found that the lower jaw hangs relaxed when opened, the
neck is seized firmly, the fangs canght on a saucer edge,
and the glands stripped from behind, forwards, by pressure
with the thumband forefinger. Thevenom usually escapes
he fang. from under the mucous cloak.

ery four died within from two to five days,

turn in the tube.

neck, by confini
with the other
vessel about two

alongside of t
Oue snake in ev
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and this after apparent recovery from the eflects of the
chloroform. Tt is mot impossible that too severe a com-
pression of the venom glands may produce rupture of its
substance and consequent blood-poisoning, This, however,

" is but conjecture; and I have not fucther examined the
subject experimentally.

Qur method — The method adopted by us in India, thouch,
of collecting 0 ’ o

venom. perhaps, more dangerous, is infinitely more simple
and efficacious. The reptile is caught. by the
tail, and the end of a walking-stick is then
placed upon the head, pressing it not too forei-
bly against the ground or floor. When secured,
the tail is handed over to an assistant, or it may
be let go, and with the hand the snake is seized
Just behind the stick, which is then removed.
Care is, of course, required that the fingers do
not slip, as they sometimes will, more particu-
larly when the animal is shedding its skin, and
that the animal is not held so tightly as to
injure it. Samp -wallahs hold the tail of the
snake between the toes of the left' foot. Expert
manipulators do mot require to use any stick,
especially for cobras, but at once place the
fingers upon the neck and then grasp it. To
remove the poison, the creature is made to bite
through a strip of plantain leaf placed trans-
versely around a mussel shell, the concavity of
Which is turned upwards. The fangs pierce the
leaf, and the poison flows freely through the
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fangsinto theshell. An extra quantity of poison
Is obtained by exerting pressure upon the glands.
The snakes do not always bite readily, but occa-
sionally require a good deal of irritating; some-
times only one fang penetrates, and it is then
necessary to make the snake bite again, in
which there is generally some difficulty. The
venom is then removed and poured into watch-
glasses, to be dried and bottled off for use as
occasion arises. Poison thus dried will retain
its power for years. I have experimented with
some fifteen years old, and found that it had
lost none of its virulence.

Natives tell many extraordinary stories about iTn‘:s"lm*e""“k'
snakes ; amongst others, that a snake called the
Dhnarash milks cows. The belief that snakes
have the power to suck is not confined to natives.
A gentleman told me of a story he heard from
another, to the effect that a lady, who was suck-
ling her infant one night, woke up, and found a
snake sucking at the other breast. Suction can-
not, however, be accomplished without the aid
of lips and a broad tongue, both of which are
absent in the snake. This story, like many
others, is a myth,

A curious case of the effects of the bite of A eurious case,
a rattlesnake is described by Dr. Barston. The
milk of a woman bitten by a rattlesnake is said

C
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to have killed her child, and two puppies and
three lambs employed to draw off the milk.

The following passage occurs in a letter which
was sent to me from Madras by a gentleman,
who, by the way, asked me to allow him to
translate the first edition of this work into
Canarese! “The belief that snakes snck milk
from cows is prevalent in Canara. I have heard
it said by many, otherwise creditable people, that
there is a kind of reptile with two heads. The
animal is harmless in other respects. It always
traces out where women are confined, and
begins to suck the mother when she is a little
carcless. Consequently many women in South .
(Canara are afraid of this animal. The wonder of
it is, that once the creature begins to suck the mo-
ther, it is difficult to get rid of it; it is so very
perverse, obstinate, and reluctant. The animal
is called ¢ Malunda, in Canara.® Iam very earn-
est to collect more information on this, and have
written to a friend of mine to procure me one
animal like this. On my receiving it from him,
I hope to send it to you.” Thave been anxiously
awaiting the arrival of this wonderful creature,
but have heard nothing further on the subject.

— S ol

* Tn Canara, when children are wayward and obstinate,
their mothers call them * Malunda,” :
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There is a well-known superstition prevailing superstition
amongst the natives of India to the effect that, 25y killing
when a person is bitten by a snake, the reptile
should be protected from injury: the belief
is, that if it is killed, the bitten person will
surely die. I have reported such a case in Sir
Joseph Fayrer’s “Thanatophidia.” Again, samp-
wallahs*® will never kill a snake, for fear their
power over the kind should be destroyed. It is
singular to find that such a helief exists also
amongst the Caribs. Captain Pim, in his enter-
taining book, “ Dottings on the Roadside,” says—
“On another occasion I saw a smaller, but no
less deadly, member of the same species ; it was
on the banks of the San Juan, in the hands of my
faithful Simon (a Carib),who had justlanded from
my canoe to make a fire and cook our breakfast.
Simon allowed the creature to coil round him, and
commenced talking to it in his musical language,
holding the head close to his face. Presently he
put it gently on the ground, when it slowly made
its way into the adjacent undergrowth. I gave
Simon a good blowing up for letting the brute
escape, but he told me that he was a snake-doctor,
and that had he inflicted the slightest injury on it,
his influence would have been at an end for ever.”

* Snake-men ; that is, men who habitually handle snakes
for a living,



Training and
charming of
snakes,

36 THI. LANDMARKS OF

It is thought that snake-charmers train or
charm their so-called performing snakes, so as to
make them do certain acts at the will of the
“ charmers.” Now, this is not the case. In the
process of training a mammal, such as a horse for
instance,—the animal is made to do eertain acts, it
may be foreign to its usual behaviour, or even
its nature, at the will of the trainer, and in the
process the animal’s intelligence is appealed to.
But in the case of the cobra (and in that of per-
forming birds, in a lesser degree), the manipu-
lator anticipates the natural behaviour of the rep-
tile under certain conditions, whieh alone he has
command over. And he is the best “charmer”
who is the most intimately conversant with the
movements of the creatures under varying con-
ditions. For example, I say, this eobra, which is
now balancing itself before me, shall turn to the
right, raise itself higher, turn to the front again,
suddenly dart, and, after rebalancing itself, put
its head down upon the table. To make the
snake accomplish this, I wave my right hand
very gently, and turn it to the right, raise it
towards the head of the snake ; then bring it to
the front, and wave it at first very gently, then
rapidly, and suddenly bring my hand down in
front of the snake, which now strikes. I then
smartly extend my arm above, so that when the
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snake rebalances itself, the palm of my hand
nearly touches its head, and, lastly, I btfing my
hand down gently towards the table.*
Since the foregoing was written, I bave read "g““‘Pl‘("““""
O BlitKes,

the following amusing account of snake mani-
pulation by Dr. Nicholson: “To take a snake
out of the box, when he is not sufficiently do-
mesticated to be taken up with the hand, 1ift
his body with a hooked stick, and, as his tail
glides over, take hold of it and deposit him on the
floor or in a spare box. If you wish to tame the
snake, he must be taken out daily, and gradually
accustomed to being handled ; if you could per-
suade him to drink milk ” (which you can do by
dropping it on to his head), “ the offer of it would
become a great inducement to good behaviour.
A cobra must always be taken ‘out daily and
gradually tired out of his wildness, but in the

* I had several little birds, Moeonriaks, and I found
that they would go through the following performance
by themselves. On taking one on to one index finger,
and putting the other index finger before it, the bird
would step’ or hop from one to theother as often as I
changed them, if I just touched its breast. If I wanted
the bird to fly for a short distance, I brought the disengaged
finger sharply up to its breast, and at the same time I
lowered the engaged finger. If I removed one finger and
held the bird some distance from the e¢age, it would fly
from my finger into the cage. Nearly every bird would go

through this performance.
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intervals of his 'performances he should be left
alone, and not worried. There is very little
danger about handling this snake: nerve is all
that is required. I have very little of it myself,
and can never handle venomous snakes with con-
fidence. I have often envied the nerve of a friend
in Rangoon, who, emboldened by the possession
of & fancied antidote in case of aceident, handles
cobras with perfect freedom ; he puts his hand
into a narrow-mouthed basket,containing several
cobras, and picks out the one he wants without
the slightest objection on the part of the snake
beyond the usual hard swearing.  When the
cobra is on the floor, he squats down before him
“and brings him to attention, if he is making
tracks, by a smart smack on the hack; then
by a side to side movement of the knees
or gently moving in front of him a piece of
chalk or a rolled-up handkerchief held in the
left hand, he can be kept steady for a long time,
” (The hand alone
answers the purpose equally well if you are
at all expert.) “If your attention relaxes, he
comes down and backs away; catch hold of
him by the tail or smack him on the back, and
he will come to attention again. Keep him
occupied with an object in front of him, and
you may do anything to Lim ; place your right

following your movements.
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hand above his head, and you can bring him
flat to the ground, but without any attempt at
resistance. After he has stood up some time,
it is easy to provoke a strike; this, however, is
rarely done viciously, and the injury inflicted
is generally confined to his own nose. Most
captured cobras have their noses barked raw
from frequent hits against hard substances.”

- As for the snake’s supposed love for musie, I
have certainly not noticed it. As Dr. Nicholson
remarks, the country-music played by snake-

" charmers during the cobra’s performance is quite-
superfluous, and from the very imperfect con-
dition of the auditory apparatus, it is highly
probable that the creature has very little appre-
ciation of sound. It has been said that when a
large number of remedies are to be found for any
particular disease, that diseaseis either very easy:
or impossible, to cure, There is probably no
disease—not even excepting cholera,—for which’
sneh numerous remedies are in existence, as for
snalke-poisoning, or, more correctly speaking, for
snake-bite, for the two are by no nieans synony-
mous. The thousands of antidotes are almost
all of a secret naturve, very few being known
and having professional sanction. Every district
in India has its own samp-wallahs, and each
one is the happy possessor of an antidote and

Supposed loye®
for music.
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a mantra® to assist it. Whether these men believe
in the efficacy of their remedies, I am not quite
sure, but I have never yet seen the man who was
willing to submit his remedy to a crucial test in
his own person even for a consideration. The °
excuse has always been that-he might forget his
mantra ata critical moment. This reminds me of
a curious story which was told to me some time ago.
It appears that before the Mahomedan wood-
cutters will go into a fresh patch of jungle in the
Soonderbunds, they send a holy man (strange to

. say, a Hindoo) to the place to propitiate the

wild animals. He erects a small maickan, in
which he stops for fhe night, if he is not caten
in the meantime. If all goes well, and the jogi
is untouched, it is assumed that the jungle may be
safely worked. Occasionally it happens that a
hungry brute refusesto be propitiated in any but a
natural manner, and it eats the jogi. When the
wood-cutters are asked to explain why the holy
man has been eaten, notwithstanding his man-
tras, they say that he must either have had a
very indifferent character, which was probably
true, or he had forgotten his mantras when
attacked by the tiger. 1 cannot vouch for the
accuracy of this story, but se non ¢ vero, € ben
trovato. 1 have, however, seen at several differ-

* Mantra, means an incautation,
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ent parts of the Soonderbunds maichans which
were said to have been occupied by jogis. From
time to time “infallible cures,” “ certain anti-
dotes,” and “ never-known-to-fail remedies ” are
sent to me from all parts of the world to be sub-
mitted to the crucial test of experiment, always
with the same result—utter failure. Many of
them come accompanied by certificates of infalli-
bility, and not a few with the intimation that
the sender would be happy to disclose the secret,
on the Government sending him the reward
which is supposed to have been offered. I have
experimented with “antidotes ” sent from Brazil,
the United States of America, Australia, Africa,
and all over India; and in many instances the
directions for the administration and application
of the antidotes were amusingly absurd.

For extraordinary cures of snake-bite, the Tlicpanterizs of
Panseurs (snake-doctors) of St. Lucia certainly
excel all others. The Government of India, ob-
serving in the Immigration Report of St. Lucia
for the year 1879, that reference was made to
the successful treatment of snake-bite, asked
for further information on the subject. And the
result is a most extraordinary contribution to
énake-poison literature. All of the contribu-
tors, with the exception of the medical officer;
appear to be quite satisficd that the panseurs
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are really able to cure snake - poisoning. One
gentleman remarks, however, that It is my im-
pression that when the bite is inflicted by a large
vigorous serpent in such a manner that the
venom is deposited within a blood-vessel or deep
in the tissues, or, as sometimes happens, in the
trunk, death is inevitable.” He makes the ex-
traordinary statement that he believes that the
bite of the “Fer-de- Lance” is more fatal to
whites than to the black or coloured people. The
medical officer, after pointing out some of the
conditions under which the snake may not have
Jinflicted an effectual Bite, remarks—« It is impor-
tant to bear the above in mind when we hear
many persons boasting (some of them, no doubt,
honestly) of their success with, and their ability
to cure, serpent-hites.”

“ There are many remedies (italics mine) be-
lieved by the inhabitants to be efficacious ; Some
kept a secret, some used locally, others internally,
and some both local and internal, while passes are
madeand words used by the professional snake-bite
curers, which, no doubt, are useful with the class
on whom they are practised, on the principle of the
‘influence of mind over matter! The prepara-
tions consist ot a heterogénous collection, chiefly
of various herbs steeped in rum. These must be
gathered on a certain day (generally a Friday)

ot |
R
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and at a certain phase of the moon.” The 7recipes
are reported to be obtained from old Africans.
“The St. Lucia Almanac of 1852 gives ‘six
modes of treatment.” Many of these seem absurd,
and one positively dangerous from the amount of
arsenicit contains. Mention is made of the guaco®
having been re-introduced by Governor Darling
from Venezuela, and ¢ that it now luxuriates in
the garden of every gentleman in the Island.’
T believe it has again become extinct!” Note
in the above extract that the “panseurs” assist
their antidotes with “ passes” and “ words”: the
jharhant and mantras ®f Bengali snake-
charmers ; also that they have many remedies, The remedics
notwithstanding that guaco (the great remedy) panseurs,
has become extinet. The medical officer winds
up his letter with the following paragraph:—
“The treatment adopted by some of these

serpent-doctors can only be deseribed as ‘lynch
law,’ and I believe often gives rise to mortification
of the bitten part. Others practise by more gentle
means, inflicting no injury. A powder named
\\;ﬂle_liaquei is in great repute. This consists of

* The Milkania guaco has had many advocates, amongst
them, Andrieux in 1849, Vargas 1798, and others.

+ The expulsion of evil spirits or venom by incantations.
It means literally to dust out.

 Advocated by Arctaus in 1772,
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a forago of seventy-two different ingredients,
the flesh of the viper being one;* each drachm
of the powder contains a little more than a grain
of opium, and to the soothing effect of this drug
is to be ascribed such influence for good as the
powder may have. Rum and ammonia are largely
used in all the nostrums, and are probably the
only efficacious constituents.” The marvel is,that
any person so treated ever recovers from the
effects of the treatment. We find mentioned
no fewer than four articles which have a reputa-
tion in India, namely: arsenic (as given in the
Tanjore pill), opium (opium-eaters are supposed
to be proof against snake-poison), aleohol, and
ammonia. Over-stimulation in a case of snake-
poisoning can only expedite the absorption of
the poison, which it should be our aim to pre-
vent being taken up into the general circulation.
Ammonia, like alcohol, is only a stimulant—not
an antidote. Hence, in a true case of poisoning,
it is not, only useless but hurtful. But to return
to the “ panseurs” of St. Lucia. One gentleman
writes :—“ I cannot state with certainty what is
generally the exact course of treatment observed,
‘panseurs’ evincing a disinclination to give
definite information on the subject. In almost
every instance they have acquired the know

* A very ancient remedy.
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ledge from Africans, who have charged heavily
for transmitting it. Fathers have bequeathed
the information thus obtained to their sons, so
that a family for many generations have been
acknowledged as professional ‘panseux's;’ con-
sequently, a knowledge of the kind, which, as a
rule, is a source of pecuniary advantage to the 3\;5;10:; Sy
“serpent-doctor,’ is cautiously and jealously
guarded by every member of the faculty.” Two
¢panseurs, however, hearing that information
was required by Her Majesty’s Government,
“ loyally ‘elected to be exceptions to the rule,”
and so we are afforded information as to the
composition of two of these marvellous remedies ;
and, according to the “panseurs,” nothing could
be more successful, seeing that one man has
had sixty-two cases, and lost only one patient;
while the other had two hundred and fifty, and
he too lost only one patient, and that one died,
. not from the effects of the bite, but “from being
too much frichtened.” Here are the prescrip-
tions:—Take of each of the following herbs,
viz: “Zebe Giante, En haut bois, confied Cayé,
Petit Fongére, Zebe 4 Couresse, Zebe Dahi,
Zebe 4 Colete, Chadron, Beni, Soumatié, Zimoron,
Treffe, Charhentier, Zebe astro, Jarpanyai, and
Balier doux, pound the same in a mortar, add
thereto goz. of alkali, Joz. of laudanum, put all
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in a quart bottle full of very strong spirits, shake
and mix well, administer internally half a wine-
glassful according to condition and constitution
of patient. Dress the wound twice a day and
oftener, if necessary, with the same preparation.”
“ Ist—Dose.

1 grain powdered Peruvian bark.

1 grain emetic.

3 drops spirits of hartshorne.

2nd—Tison.

One handful Bois mal estomac leaves, coco figee,
small piece raisin, citron small piece.

Srd—Cataplasm. -

Pied Pouili, a handful of Moron, ditto fey illes, Pis-
taches I’Ecorce, Quina bois pilled, 1 Corce d’ail or q'ulm
9 grains preserve guinié, un morceau de gingerbre oy
ginger un cuillier pourd 4 fusil, un morccean de tieff,

th.

After applying the above-stated, then cut the bite
to run out the poison.

Then a small tumbler cont’unmw some rum, light
fire to the rum, and apply upside down on the bites
called vantouse.”

This is a rough form of “cupping,” but both
that and suction utterly fail to “draw out”
single drop of venom, for the simple reason that
it is rapidly diffused, and becomes mtnna,te]y

.
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amalgamated with the products of the specific
local inflammation.
“ Sth— Vomuting.

To make the patient vomit, take some leaves of
quina bois, boil in one quart of water, to be reduced
to three tea-cups.

6th— Friction.

After 4 days 1° savon Francais, 1° Chandelle mole,
2 spoonsful of white rum, melt together on fire, and
rub part very hot.”

This could do only harm in a true case of
snake-poisoning.
= “7th—To avoid pains.

Take one leaf smoking tobacco (or merely) apply
above, friction of No. 6, on the inside part, pass it on
fire and apply over the part for three or four days,
then wash the part with (some hot water, and the
patient is radically cured.)”

Mirabile dictu !

By the way, there isinternal evidence that the
above prescriptions are certainly not amongst
those which have been obtained “at great cost”
from the Africans. Where did these Africans
learn to make “laudanum” and “spirits of
hartshorne 2”

The old, old story of the mangoose is introduc-
ed to shew that there certainly must be an
antidote in existence. In fact, all the old, dead,

The old, old
story of the
mangoose.
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buried, and disintegrated post hoc ergo propter
hoc arguments are exhumed and patched together
to do duty as veritable and convineing proofs.
A man is bitten, therefore by a poisonous snake.
The snake is poisonous, therefore the man is
poisoned. The man is poisoned, therefore he will
die, An antidote is administered to the bitten
individual, the individual does not die, therefore
the antidote cured him. -A “M. de Lanbenque’s” '
method of treatment is mentioned. While there
is nothing new in it, there is much that is ludi-
crous. The method includes the old treatment
of the application and administration of oil,
which was declared useless nearly two hundred
years ago (vide Chapter IT). The absurd advice
is given to keep the patient roused by every
means. If it were a case of real poisoning,
nothing would keep the patient roused., Far
from rousing the patient, it is good practice
to keep him as quiet as possible, so that the
absorption of the poison—which you desire to
keep out of the general system—may be retarded
as much as poséible. The wonderful snake-doc-
tors of St. Lucia, like many other snake-doctors,
evidently owe much of their fame and reputation
to the non-identification of the snake, and the
timidity of the people. Dr. Shadling says (as
quoted by Miss Hopley), “I believe every country
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has a pet bugbear among serpents. Fer-de- The Ferdo.
{ance is the cry in St. Lucia, when a snake "¢
rustles away in the bush, or inflicts a bite
unseen.” After all, the “ Fer-de-lance "—Trigon-
ocephalus lanceolatus—is not nearly so formid-

able as most of our Indian poisonous snakes,
notwithstanding the infamous character which

has been given to it by the people of St.

Lucia.

A very interesting note is given in Sir Joseph Indian snake-
Fayrer’s “ Thanatophidia,” on the snalke-charmers Smers.
of Bengal, from the pen of Dr. Rajendralala Mitra -

“In Bengal we have four different classes of
men who deal in snakes. The first, and by far
the most expert among them, is the Mal, a low-
caste Hindu, who earns his livelihood by catch-
ing and exhibiting snakes and selling simples in
the bazaar ” [in more ways than one], “ but never
professes witcheraft, jugglery, or the healing art.
Many of this class are certainly very poor, and
have to lead a vagrant life, but I have never
heard that they are much given to thieving. In
the North-Western Provinces they are replaced
by Modaris,a few of whom occasionally come to
Calcutta to ply their vocation. I have never
had an opportunity of studying them care-
fully, and cannot, therefore, say anything about
them. Apparently, however, they seem to have
D
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been confounded with the Bediyahs, or gipsies of
Bengal. The latter are jugglers, bear and mon-
key dancers, sellers of simples, fortune-tellers,
reputed adepts at curing rheumatism, gout, tooth-
ache, and other complaints ; professors of witch-
craft, experts in cupping, applying moxas and
actual cautery, as well as snake-charmers. In
fact, they take to whatever comes in their way
to protect ‘themselves from being taken up by
the police as thieves, for thieves they are of the
most inveterate type. Some time ago I put a
few notes together about them.

“As snake-charmers these peopleare byno means
successful or noted. They differ from the Mal in
taking their women to join them in their profes-
sion, which the Mals never do.” Ihave never seen
a Mal woman. The Sunyis are known in Bengal
by the name of tubri-wallahs. 1 amnot aware of
where their head -quartersare, but there is no doubt
they come to Bengal from the North-West. They
are always dressed in yellow clothes and a lar ge
turban, and have a double pipe mounted ona, gourd
shell—the tubri—with the music of which they
pretend to charm and draw out snakes from holes
and cracks, not unoften from the bedding in the

“houses of the persons who employ them. For this
purpose they carry about several snakes on their
persons hidden under the folds of their flowing



e

SNAKE-POISON LITERATURE, 51

garments; but openly they shewonly a few or none,
As professed vagrants they may purloin whatever
falls in their way, but they are by no means
notorious as thieves. They may be seen every-
where in the North-West, and I believe (though
I cannot speak from personal knowledge) also in
Southern India. I have met with notices of

them in*old Sanskrit books, and it is probable

that, as a class, they have existed in India from
a very early age. Their pipe is peculiar to
them; it is never used by the Mals, the Moda-
7i8, and the Bediyas for charming snakes, nor
by any of the Indian races for musical en-
tertainment.” Most of these snake-charmers,
especially the. tubri-wallaks, are very fond of
alcohol, particularly brandy; the more fiery the
better. ‘

The crime of homicide by snake-bite, we are told fs‘::ag{re:n?f;i(xl
by Chevers, has rather a full history from very parposes.
ancient times.* Snakes were employed also for
purposes of war. Hannibal and Antiochus defeat-
ed the Romans in a novel action by throwing
earthen pots filled with the reptiles into their
ships: In Paradin’s “Chronique de Savoye,” it
is mentioned, that a Saracen ship was taken, in

* For an interesting case related by this eminent X
medico-legal authority, vide p. 85.
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which were snakes in cages, which were intended
to be thrown among the Christians in their camp.
He gives other instances of the practice. The
following curious mention of the crime of using
snakes as homicidal instruments, made in both
ancient Hindu and Mahommedan law, is referred
to by Dr. Chevers :—
HinduandBa- <« If a man by violence throws into ‘another
regarding  person’s house a snake, or any other animal of
that kind, whose bite or sting is mortal, this is
snalkish,—i. e, violence. The Magistrate shall fine
him five hundred puns of cowries, and make
him throw away the snake with his own hand.”
(Halhed’s Code of Gentu Laws, pp. 262, 263.)
° It was enacted in the ancient Mahommedan law
that “if a person bring another into his house,
and put a wild beast into the room with him, and
shut the door upon them, and the beast kill the
man, neither hisas nor diyat is incurred. And
it is the same if a snalke or scorpion be put into
the house with a man, or if they were there
before, and sting him to death. But if the suffer-
er be a child, the price of blood is payable.”
Extenton by Dr. Chevers mentions that some of Sir Thomas
Roe’s suite were present at an execution by
. snake-bite, ordered by the Moghul.
“There was another condemned to dye by
the Mogul himself while we were at Amadavar

e
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[* Amedabad?’] for killing his own mother, and
at this the king was much troubled to think of a
death suitable  for so horrid a crime; but, upon
a little pause, he adjudged him to be stung to
death by snakes, which was accordingly done.
There were some mountebanks there which keep
great snakes to show tricks with them; one of
these fellows was presently called to bring his
snakes to do that execution, who came to the
place where that wretched creature was ap-
pointed to dye, and found him there all naked
(except a_little covering hefore) and trembling.
Then, suddenly, the mountebank (having first
angered and provoked the venomous creatures)
put one of them to his thigh, which presently
twined itself about that part, till it came to his
groin, and there bit him till blood followed ; the
other was fastened to the outside of his other
t];ig'h, twining about it (for those snakes thus
kept are long and slender), and there bit him
likewise. Notwithstanding the wretch kept
upon his feet near a quarter of an hour, before
which time the snakes were taken from him;
but he eomplained.exceedingly of a fire that
with much torment had posscésed.all his limbs,
and his whole body began to swell exceedingly.

¢ About half - an - hour after they were taken
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from him, the soul of that unnatural monster
left his growing carkasse, and so went to its
place.”

Chevers observes that the coincidence of the
existence, " first of this practice in Hindw law,
and again of its spread as a Saracen custom
to Northern Europe, doubtlessly by the early
crusaders, and to India by the Mahommedan
conquerors, is very interesting. ‘
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CHAPTER IL

Francesco Redi —The viper as a symbol of divine
power — The Psylli and Marsi — Poisoned arrows — Dr.
Richard Mead, his theory and microscopic esamination
of the viper's venom — Various antidotes — The bite of
the rattlesnake, a cure for elephantiasis — Felix Fon-
tana’s researches — Discovery of the poison-gland —
Tricks of old viper-catchers of Europe— Schlegel —
Fontana's eriticisms — De Buffon—Fontana appeals to
posterity — Tontana's theories — M. Sage on ammonia
__ Quantity of viper-venom shed at one hite — Effects
of viper-poison on the blood — Fontana refutes the
ammonia theory — Dr. Patrick Russell's experiments
__The mangoose — A fight between the cobra and
mangoose — Mr. Boag recommends ammonia — Mr.
Boag's theory — Suction, &c. — Artificial respiration —
Mr. John Williams and his cases — Dr. Macrae and Mr.
Breton — Dr. Butler recommends opium— Recurrent

* symptomss after snake-bite — Livingstone's case —
Snake-stone — Davy's resesrches — Fayrer and Brun-
ton's theory.

7 ORE than two hundred years have elapsed
?[X@ since Francesco Redi— “a man of the
widest knowledge and most versatile abilities,
distinguished alike as scholar, poet, physician,
and naturalist ” (Huxley) and the originator of
the doctrine of Biogenesis »_first gave to Europe
the result of his investigations into the nature

Francesco
Redi.



The viper, the
symbol of di-
vine power,

56 THE LANDMARKS OF

of the venom of the viper. Previous to his
time the grossest ignorance prevailed not only
regarding the nature of the poison, buteven as
to the organ’by which the snake inflicted its
deadly injuries. It is true this great man did
little more than correct the principal fallacies
which prevailed ; still, he it was who first direct-
ed men’s minds to the subject, and colletted
by patient enquiry the crude material which
Fontana, a century later, moulded into some-
thing like definite shape.

Physiology has, thanks to Chemistry and Me-
chanical Art, made rapid progress. For example,
the theory of “ommne wivum en ovo,” which
was only very roughly demonstrated by Redi, is
now demonstrated (and by nearly all savants con-
sidered positively proved) by the most elaborate
processes. What was in Redi’s time a rough
outline is now a well-filled-in picture, not quite
complete in all its details, but a picture never-
theless; and the microscope has been the princi-
pal means by which the theory has been, and is
still being, sifted to the most minute particular,

From time immemarial the viper has been
the symbol of divine power, not only in Asia
and Europe, but in other parts of the world, Tt
was as sacred to the Egyptians and Arabians as
it is now to the Indian snake-charmer, and a
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man who could manipulate the reptile or was

bitten without injury was honored as a god. y
We have an instance of this in the history of

St. Paul, who, after being shipwrecked off the

island of Malta, was received by the « barbar-

ous people ” of the island, and while lighting a

fire was attacked by a viper, which he shook off

into the fire, whereupon “the people said that

he was a god.”

The Psylli, an ancient nation of Africa, and Jlie Psylliand

the Marsi, ‘in Italy, were supposed to be able

to vesist the fatal effect of the poison of the

viper, and the most- marvellous stories are
related of them; but, as in the case of our

Indian snake-charmers, there was evidently

some trick at. the bottom of their supposed
immunity from the ill-effects of the poison.

Some supposed that the viper would not touch

them, and it was said that this was made a

test of the legitimacy of their children. I have
observed in the previous chapter, that nothing

will induce a snake-charmer to kill a cobra,
especially if he happens to have been bitten by it.

It is recorded that the king of Calicut actu- g'hsuih:‘;_eri"g

ally had huts built in which snakes might take

shelter during the rains, and that the punish-

ment awarded to any one who harmed these

reptiles was death.
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The legend of  Dr. Nicholson says, that, in Malabar, the legend
R et of Parasuramen teaches forbearance towards the
cobra. Parasuramen (an incarnation of Vishnu)
standing on the heights which then formed the
coast of the Western Sea, threw his hatchet into
the sea; it flew as far as Gokarnam, and so far
the sea receded all along the coast. He thén
rendered the land stable by foundations of gold,
and brought in Brahmins from different coun-
tries ; but the newly formed land was so infest-
ed with snakes that the colonists would not stay
and returned to their own countries, leaving
Kérala to Nagattdnmdr (Nagas or N aga-demons).
Parasuramen went in search of new colonists,
and having brought Arya Brahmans; he divided
the land into sixty-four -parishes, and in each
allotted a part to the snakes. He ordered that the
snakes should be propitiated by plja and regarded
as household divinities, and this being done the
colonists were troubléd by them no more, Read
in connection with the statement made by Sir
Madhava Rao in his « Stray Notes,” the above
legend is interesting. It appears that, “in
Travancore, Cochin, and Malabar, snakes are an
item of heritable; transferable, and saleable pro-
perty. In selling a house and garden, the seller
says in the sale-deed— I sell you such and such
picce of land, together with the house, and also
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the minerals under the ground, all the stones and
all the trees above the ground, and the snakes
thereon.’” Ancient and honorable families gener-
ally set apart a bit of their garden for the
snakes to live in. The trees and bushes therein
are never allowed to be cut. It is a reserved
jungle for the use of the snakes. It is locally
known as ¢ Sarppa Kawr. ™

Snakes are sometimes used as custodians of
concealed treasure.

While the venomous snake was made the Non-venomous
symbol of divine power, the mnon - venomous ill‘e‘:l:\le;f[tl::ncl:g-
snake was made the emblem of health, possibly
on account of its shedding its skin every month.

The venom has been used for many purposes,

especially for those of war. The Scythians are

said to have poisoned their arrows with the

venom of the viper and human® blood,* as the

South American Indians did with the Wouraras

or Curara poison (this was erroneously supposed

to contain snake - poison also); the Tartars

are believed to use viper- venom in a similar .
way; and the Hottentots are knowfl to

use cobra-poison for the same purpose. It

* T have in my possession some Fijian arrows which
are said to have been rendered poisonous by being first
plunged into the decomposing corpse of a human being,
and then smeared with some vegetable poison.
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more than probable, also, that many savage hill-
tribes of India apply eobra-poison to their spears
and arrows. _

One of the most celebrated of those men
who have spent much of their time enquiring
into the subject of snake - poisoning, was Dr.
Richard Mead,* Physician to King George II.

* % Dr. Richard Mead ywas an eminent English physician,

born at Stepney. At sixteen years of age he was sent, to
Utrecht, where he studied three years under the celebrated
Grevius, and then choosing the profession of physic, he
went to Leyden and attended the lectures of Pitcairn and
Hermann, Having visited Padua in 1695, he took his
degree of doctor of philosophy and physic, and returning.
home, he settled at Stepney axd practised physic with great
success.

In 1703, Dr. Mead was elected a member of the Royal
Society, of which Sir Isaac Newton was then President.
The same year he was elected physician to St. Thomas's
Hogpital, and was also employed'by the Surgeons to read
anatomical lectures in their hall. In 1707, his'Paduan
‘diploma for Doctor of Physic was confirmed by the
University of Oxford ; and on the death of Dr. Radecliff,
Mead enjoyed the most extensive practice of any physi-
cian of his day. In 1727, be was made physician to
George II, whom he had served in that capacity whilst he
was Prince of Wales. During almost half g century he
was at the head of his profession, and he was admired no
less as a man than as a physici:.m. His reputation, not
only as a physician but as scholar, was so universally
established, that he corresponded with the principal
literati in Furope. This great physician, naturalist and

antiquary, died on the 16th of February 1754.” (Cyclopzdia
Britannica.)
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In 1702, he published an account of his investi-
gations, which is pregnant with interest. The
introduction to the essay is somewhat mystical, "
and contains not a few unsubstantial hypotheses,
but this fact in no way detracts from the value
of the more practical portion of the work,
Previous to the year 1700, the subject had
engrossed the attention of Monsieur Charas and
the Abbé Francesco Redi; the latter especially
being a very enthusiastic enquirer, The theor 'Y Mead's thcor) .
which Mead adopted was, that “venomous
animals, when they bite or sting, inflict a wound
and instil into it a drop of liquor, which infects
the fluid of the nerves, and by this means
inflames the membrances” ete. In fact, he
thought that the poison did not act through the
blood, but directly through the nervous system.
It is owing to his ha.vmrr enunciated this theox Y
that we find' no mention of a ligature’ having
been used before Kempfer recommended and
Fontana adopted it. Regarding his theor ry, Mead
says, “ these experiments” (scanty and unsatis-
factory to a great degree) “upon the viper-poison
and the blood'are a sufficient confirmation of
what has been advanced in the introduction that
the nervous liquor only is affected by this venom » Severity of

’ sy mptoms
After giving the symptoms, the severity ffﬁ&i‘;‘r‘gl“jz;f;l
which, he states, depends on the climate, tle Ao
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season of the year, the greater or less rage of
the viper, the size of the reptile and animal
bitten, and the depth of the wound, he proceeds
“to explain why snakes live so long without food.
On this point he observes : “owing to the length
of time the process of digestion takes, and to
the fact that the blood of the snake is a grosser
or more viscid fluid than that of most other
animals, so that there is véry little expense of it
by transpiration, it is able to go without food for
five or six months.” Sir J. Fayrer kept a Daboia
for one year without food or water, and it was
vigorous as regards its power to kill up to the
last. T have had one in my possession for seven
months, and it has not partdken of either food
or water during the whole time.

Mead’s microscopic examination of snake-
poison is most curious. He examined it in the
following manner : “ I have oftentimes, by hold-
ing a viper advantageously, and enraging it till
it stuck out its teeth, made it bite upon some-
what solid so as to void its poison,” which having
put under the microscope, he proceeded to exa-
mine. ¢ Upon first sight,” he remarks, « I ¢ould
see nothing but a parcel of small salts nimbly
floating in the liquor ; but in a very short time
the appearance was changed, and these saline
particles were now shot out, as it were, into
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crystals of an incredible tenuity and sharpness,
with something like knots here and there, from
which they seemed to proceed, so that the whole
texture did, in a manner, represent a spider’s net,
though infinitely finer and more minute; and
yet so rigid were these pellucid spicule, or darts,
that they remained unaltered upon my glass
for several months.” What Mead really saw
was nothing more nor less than the drying of
the poison.

One would have imagined that the, source Source from
from which the poison was derived could not ::h(if];“:ﬁmm
have been very difficult to decide. It appears,
however, to have been otherwise, for Mead tells
‘us that he performed an experiment “with a
view to the controversy between Redi in Italy
and Charas in France.” The former affirmed
that “the venom of the viper lay in the yellow
liquor of the gums” The latter, in opposition
to this theory, espoused a notion advanced first
by- Von Helmont, “and placed it altogether
in the enraged spirits of the creature, callix.lg
this yellow liquor a pure innocent saliva,” and
citing experiments in proof of his theory. But,
as Mead very rightly observes,“ there is a great
deal of difference in the success of the same
_experiments when faithfully and judiciously
made, and when they are cautiously and timor-
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ously managed, lest they should overthrow a
darling hypothesis.” Redi’s conclusions were
confirmed by Monsieur du Verney and .Dx‘s.
Areskine and M2ad.

The treatment recommended by Mead is suc-
tion of the wound,an emetic with oil and warm

_water, and Azungia Viperine, or vipers fat.
He did not believe in,external management,

“since it cannot prevent the sudden communica-
tion of the poison to the nerve.” The following
case, i which suction of the wound was had
recourse to, is well worth citing :—

“« A man was bit on one of his fingers by a
rattlesnake, just then br ought over from Virginia.
He immediately put his finger into his mouth,
and sucked the wound. His underlip and
tongue were presently swelled to a great degree ;
he faltered in his speech, and in some measure
lost his senses. He then drank a large quantity
of 0il” [a reputed antidote] “and warm water
upon it, by which he vomited plentifully. . A
live pigeon was cut in two and applied to the
finger. Two hours after this, the flesh about the
wound was cut out and the part burnt with a
hot iron, and the arm embrocated with warm oil.
The man recovered.”

The application of warm oil in cases of snake-
bite appears to have enjoyed a great reputation

..

1
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in England, but the Physicians of the Royal Aca-
demy of Paris, after investigating the subject,
pronounced the treatment ineffectual, “any fur-
ther than it might be a fomentation to the tume-
fied part.” Mead attaches the greatest value to
the Aaxungia Viperine, or viper's fat, which
was said to have been the remedy used by the
English viper-catchers, from whom, after a great
deal of trouble, Mead obtained the secret. * He
gives two experiments with a view to *proving
its efficacy, but both are vague dnd unsatis-
factory. *He indulges in a very wild theory to
account for the efficacy of the treatment.

The “cordial remedies’™ recommended are
“ Confect Ralegh and the salt of vipers, or, in

Confect
Ralegh and
Ammonia.

want of this, Ammonia.” It is believed by.

many, even in the present day, that the viper
has about it the antidote to its own poison,
and it was suggested* to Sir Joseph Fayrer, by
an American gentleman who found  that crushed
centipede and spirit, when applied to the part,
always cured the injury done by.a, centipede,”
that a tincture of spirit and cobra should be tried
in cobra-bite.* The flesh of viper dressed as eels
was strongly recommended by Galen as a remedy

for elephantiasis (leprosy), and it is said that

* This treatment, which is of old date, was put to_the
test. and, of course, failed. ,
B

Tincture of
spirit and
crushed cobra
recommended.
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the flesh of the cobra was preseribed in Bengal
for wasting diseases ; and the physicians of Italy
and France very commonly preseribed the broth
and jelly of viper’s flesh for the same uses. It
appears also to have been given in England,
for Mead observes, « the patient ought to eat
frequently of viper-jelly, or rather as the ancient
manner was to boil vipers and eat them like
fish ; or if the food will not go down, though
really very good and delicious fare, to make
use, at least,.of wine in which dried vipers have
been digested six or seven days in ,a gentle
heat.” « This was actually an acknowledged pre-
paration of the London Pharmacopeeia. About
the middle of the seventeenth century, physi- |
cians were in the habit of preseribing compounds
which would scarcely be relished by patients in
the present day. Charles IL’s physician ‘in
ordinary, Dr. Thomas ‘Sher]ey, recommended
what he termed “Balsam of Bats” as a remedy
for hypochondria ; it was composed of “adders,
bats, sucking-tvhelps, earth-worms, I;og’s greese,
the marrow of a stag, and, the thigh-bone of an
ox.” One would scarcely have thought that
such & mixture was calculated to give one an
appetite. The Santhals, Dhangars, Burmese,

and many natives of India partake of snakes
as fdod,



SNAKE-POISON LITERATURE, 67

The following case recently came under my
observation: “It is a common belief in many
parts of South America—a country as besotted
in superstitious observances and customs as
Spain is—that the bite of the rattlesnake acts
as a cure for elephantiasis. In one sense it may
be said to be a specific for the disease, as all
who have tried the remedy have died within a
few hours of the experiment. The following
case appears to have acted as a rude shock to
the believers in the efficacy of the poison of the
crotalus horridus : José Machada, aged fifty
- yeaus, originally a fine athletic man, had been
laid up in the hospital of Rio de*Janeiro for
four years with elephantiasis in a form which
obstinately resisted all .treatment. The disease
extended all over his body, producing such loath-
_ some disfigurement that the unfortunate man
eventually resolved to embrace the alternative
of subjecting hiS hand to the fang of the deadly
snake. Accompanied by his medical attendants
(a circumstance that will strike European practi-
tioners with profound surprise), who had taken
the precaution to secure a declaration in which
the patien# affirmed that he acted entirely of
his own free-will and against their advice—the
unfortunate man proceeded to a house in which
a rattlesnake was kept caged. He put his hand

The bite of the
rattlesnake.

a cure for
elephantiasis,
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'

to it and grasped the animal firmly, which imme-
diately buried its fangs in his fingers, without,
however, causing him ‘any sensation of pain ; a
result, no doubt, due to the disorganized condition
of his tissues. This occurred at 11-50 A3 In
less than an hour the hand had swollen, and his
sight had become dim; while the pulse increased in
frequency. Soon there supervened acute pains,
and the respiration became laboured, with
hazmorrhages and excessive evacuation of urine.
During the progress of the symptoms, little
medical interference was attempted on the first
day. He was given aqua ardente, the common
spirit of the country, and made from the fer-
mented juice of the sugarcane. He died next
day at 11-30."—(Lancet, April 18th, 1874.) For
a singular case of an attempt to cure (;lephan-
tiasis by the bite of a rattlesnake, vide Lamncet,
Vol. I, 1838 and 1839, p. 443.

Viper-venoma  Viper-bite is said to have curéd a woman of

remedy for .

tertinn ague, tertian ague. * .

f:am} venom In avecent number of the Lamncet * appeared an

Rabic Virus,  article, in which the writer, g gentleman of con-
siderable professional acquirements and natural
acumen, iufoz'ms us that “while brooding over

our failures” in regard to the treatment of hydro-

* No. 11, Vol. I, 1866, page 69;



SNAKE-POISON LITERATURE, 69

phobia, it struck him “ that nature could not ke
so improvident and callous as to leave us so
thoroughly helpless and unprotected.,” The result
of these meditations was the suggestion that the
sub-cutaneous injection of one drop of snake-
venom, diluted with glycering, every two hours
.according to the symptoms observed, affords a
rational presumption for suceessin the treatment
of hydrophobia.” If the only object of treatment
in this terrible disease is to put an end to all
suffering, I have no doubt the procedure advo-
cated would be eminently successful. So would
a mortal dose of prussic acid, and more expedi-
tiously. The writer appears to claim originality
for the suggestion, but I am afraid it must be
denied even that small merit. So far back as
1783, Demathis treated a dog, supposed to be
mad, by allowing him to be bitten numerous
times by a viper. The dog died, but the experi-
menter attributed the failure to the large num-
ber of bites, and inferred that the venom is a
specific against—as he called it—hydrophobic
rage. Again, in 1821, Poletta failed to cure
canine madness by the bite of the viper. In
1844, there appeared in England a book contain-
ing some very wild theories and stutgments
regarding the: nature of snake- venom, ,and
amongst other matters was a reference to its
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use in hydrophobia.* Traditions that partake
of the marvellous find a suitable soil for their
x;itality in the shades of ignorance and supersti-
tion, though they rapidly die on exposure to the
light of intelligence and learning. It is not,
therefore, surprising to learn, that “in Wales
there is a belief prevailing among the common
people that a dog that has been bitten by an
adder will never be subjeet to hydrophobia.”}

I doubt Jhether any sane person in India
will be venturesome ‘enough to submit himself
to the operation of inoculation for snake-poison-
ing, as a certain Van Chol is said to have done
in Surinam; but, from my knowledge of the
gullibility of most people as regards wonderful
stories of snakes and their poisons, I have no
hesitation in saying that many will be found
to believe in the efficacy of the inoculation of
venom as a prophylactic against snake-poisoning,
and will look upon the account of this gentle-
man’s doings as a proof thereof, I may premise
that I have never experienced a ' case in which
an animal, having once been bitten or injected,
has recovered from a second bite or injection of
venom.  After describing the performance, which

* Weir Mitchell's Researches into the nature of the
Venom of the Rattlesnake,

t Lancet, No, III, Vol. IT, page 121.

Ko
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took place before the Governor—whether for a
pecunim'ylconsidera.tion or not,is not stated,—
the writer of the account above-mentioned
remarks: “It is hard to make out what did prove
of avail—the inoculation, the antidote taken
by him prepared from herbs of all sorts along
with snakes’ heads, or the incisions made that
same evening in one of his arms, after which he
had arms, shoulders, and breast rubbed hard with .
limes and different herbs.” Dealing  serionsly
with the matter, and granting even that the
bite was an efficient one,—that is to say, that the
fangs' penetrated the flesh, and that some poison
was injected beneath the skin,—there is no reason
whatever to credit either the inoculation or the
so-called remedies with having been of any avail
in preventing a fatal issue. A man or an animal
may be very seriously poisoned by a rattle-
snake, or, indeed, by any snake, and yet recover
under subjection to various or even no treatment.
It is stated in the account under notice that,
“experts here hold stoutly that Van Chol could
not have recovered had it not been for the inocula-
tion or antidote,” they being besides of opinion
that “the bite of a rattlesnake unavoidably
brings on death within two or three hours at
the utmost.” The fact is, however, that the ma-
jority of persons bitten by rattlesnakes recover
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no matter what remedies are administered. Thus,
of sixteen cases mentioned by Dr. S. Weir
Mitchell, twelve terminated in recovery, some
after exhibiting a train of symptoms indicating
‘serious disturbance of the vital functions. In
his “ Researches upon the Venom of the Rattle-
snake,” Dr. Weir Mitchell gives some cases, of
which he says :—* The cases here related are
selected from a large number of a similar nature,
all illustrating the move or less grave character
of the symptoms, and also the possibility of
recovery, even under apparently unfavourable
circumstances. The next case and the last of
this kind T have.placed alone, because ‘it has
especial value, as shewing how exceedingly grave
may be the signs of poisoning, and yet how
rapid and complete may be the rally and
escape.”*  So much then for the opinions of the
“experts” alluded to. I venture to assert that
the result’ to Mr. Van Chol would have been
very different had the snake not been kept with-
out food for three weeks, and had its gland been
stored with a fair quantity of venom ; and, per-
haps, Mr. Van Chol was not altogether ignorant
of the fact. The exhibition, which was apparent- -
ly got up for the edification “of several gentle-

* Tide page 172,
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men, amongst whom was the governor,” must .
have been of a refined nature. That it should
have taken place under'such auspices will, no
doubt, be a gratifying circumstance to the Anti-
Vivisection Society, who so strenuously advocate
the performance of experiments upon man
instead of 'upou the lower animals. Another
advocate of the cause was one William Burton,
who, in 1734, we are told, tried experiments to
show the utility of olive-oil as a remedy in viper-
bites ; but he, as some may think wisely, practised
on others, and not on himself. Inoculation of
snake-venom is no new idea ; it has been advo-
cated as a prophylactic against yellow fever.

For more than half a century the subject of FelisFontana's
snake-poisoning appears to have received little e
attention, but in 1776, Felix Fontana, naturalist
to - His Royal Highness the Grand Duke of
Tuscany, and a very ‘able man, published his
reseatrches. While it is true that Francesco Redi
and Richard Mead were the pioneers of the sub-
ject, the value of their researches was nothing
as compared with that of Fontana’s. He wrote
a most elaborate work, setting forth the results
of his numerous experiments. He performed
“more than six thousand experiments, employed
upwards of three thousand vipers_ and had bit
more than four thousand animals.”



Discovery of
the poison-
eland.

T4 THE LANDMARKS OF :

After entering into some anatomical questions
regarding the fangs and the situation of the
poison-gland, he informs us that Mead, and after
him, Dr. J ames, asserted that the true reservoir
of the poison was the sheath which covered the
fangs, but he very clearly shows the position of
the poison “vesicle,” which is found above and
behind the fang. He asserts that the poison of
the viper is not-a poison to itself, and in this

 statement he is confirmed by more recent au-

The venom of
the viper not
poisonous to
cold-blooded
animals,

thorities.® Arguing from the fact “ that certain
substances are known to be poisonous to certain .
animals, whilst far from being hurtful to some
others,” he thought that the venom of the viper
may not be a poison to all animals.

He made several experiments with a view of
determining the point, and came to the conclu-
sion that the poison was perfectly harmless to
such cold-blooded animals as leeches, slugs, snails,
and three kinds of innocent snakes. Regarding
the effects of the poison on warm-blooded ani-
mals, he remarks, “I -am not afraid to advance
that the venom of the viper is a poison to all
warm-blooded animals.” ¢ There is not,” he
says, “a warm-blooded animal in all Italy that
can withstand the effects of the poison.”

* As has been previously pointed out, Weir Mitchell is
doubtful whether the rattlesnake cannot poison itself.
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Tn the latter assertion recent authorities will
concur, but certainly not in the former. An inno-
cent snake succumbs to the poison of a venom-
ous one as certainly as does a dog, though not so
rapidly, by reason of its anatomical conformation.

A curious tale is told by Fontana, when dis- Redi's viper-
cussing the* taste of the venom. It appears 3};@‘;"; :
that Redi had a viper-catcher named Jacques,
who boaSted that he could swallow spoonfuls of
the venom of the viper, and Redi declared that
he had been seen to do so; he does not, how-
ever, assert that he was ever a witness to the
fact. With all due deference to the -memory of
the late M. Jacques, one cannot place implicit
confidence in his statements, since he belonged to
a class of men as celebrated for their tricks as the
snake-charmers of Bengal. Very few people in
India have not heard of an instance in which
a snake-charmer has offered to let himself be
bitten by one of his snakes, in order to demon-
strate the value of a certain antidote he pos-
sesses; the snakes in all such cases have had
the poison-gland removed previously, so that
although wounds aré caused if the animal bites,
no poison can be injected.

The old viper-catchers of Europe were in the Tricks of ol
habit of stopping up the passage and hole in the ;;lf:xrﬁ»“;:fh X
poison-fang with wax, fl"om a similar motive,
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Some such deception was, no doubt, practised by
the Psylliand Marsi, to whom I have previously
alluded. :

Fontana did not believe that the poison was
absorbed by mucous membranes.* Schlegel, in
his “Essai sur la Physionomie des Serpens,”
refers to the question. It hasalmost universally
been held that the poison of snakes may be taken
internally without any ill-effects following, but
Dr. Fayrer’s experiments prove beyond doubt
that the poison is not only absorbed, but may
prove fatal. T have made several experiments
with a view to clearing up this point, and
my conclusion was that the poison certainly

kills if taken in large doses on an empty

stomach. Schlegel says:— Appliqué sur ia
langue il prodwit des sensations semblables o
celles produites par la graisse ; on peut méme,
swivant Fontana, le prendre Uintériewr, sans
que se déclarent les moindres conséquences
facheuses, cette observation  cependant a dié
récemment contredite par les expériences que
le Doctewr Hering a faites & Surinam sur
lo nature dw wvenin du® crotale muet. Ce
voyagewr, prenant a differentes veprises des
doses diverses de ce poison mele avee de Uean,

* He subsequently altered his opinion, as was pointed
oub to me by a kindly critic it the Pioncer,
.

'
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en ressentait les cffets pendant huit jours et
plus ; ils se manifestaient par des doulewrs dans
le laryna et dans & autres parties dw corps, par’
une " sécrétion multiplide de mucus dans les
membranes dw mez* et de Uwsophage, par une
diarrhée fréquente accompagnée de doulewrs
dans le vectum, ete.; d ces symptomes s'en joig-
naient plusiewrs autres assez curicuw, dis o
Uinfluence que ce poison awrait, sslon M, Hering,
sur les facultés morales” Mead maintained, on
perfectly insufficient grounds, that the poison
would not kill if taken internally; firstly, be-
cause human saliva was an antidote; secondly, .
that if it should pass into the stomach and
intestines, “the balsam of the bile will be an
antidote there, powerful enough to overcome its
force. Dr. Mead quotes Galen in support of his
statement that the poison is inert when taken
into t;,he stomach, and further refers to Lucan,
who mtroduces Cato when marching the rema:i.ns
of Pompey’s army through Africa, very wisely
telling the soldiers almost choked with thirst,
yet afraid to drink of a spring they came to,
because full of serpents—

« Nowia serpentwmest admisto sanguine pestis.

Morsw virus habent, et fatwm dente minarntuy

Pocula morte carent.”

Professor Mangili copsidered that the’venom
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of the viper was harmless when taken inter-
nally, as did Harlan, Russell, and Davy. Weir
Mitchell appears to agree with them, but he
seems not to have put the question to the test
of experiment. Jeter very ®ightly observes that,
when given to fasting dogs and eats, venom
produces vomiting and all the symptoms of
snake - poisoning. Cobra - venom undoubtedly
does. , ,
Fontana’s criticisms of the different theories
then advocated are instructive, and occasionally
amusing. The first reviewed is the spontaneous-
coagulation-of-the-blood theory, which he dis-
poses of by asserting that the blood is sometimes
found fluid, which was a sufficient bar to the
acceptation of the theory. Strangely enough,
however, this appears to be the theory which
he attempted to establish in after years, though
the objection which he here advanced still held

good and was a sufficient refutation of it* He

* Fontana is mot singnlar in having advanced a theory
that was incompatible with facts which he haq previ-
ously demonstrated by experiments. Melloni, in his latter
days, advocated a theory entirely opposed to results he'
obtained practically in former years, Miller says: A
consideration of the preceding facts led Melloni to expect
that, by a combination of sereens, which allow light of a
given colour to pass, radiant heat may be arrested: and.
in fact, he thus effected an apparent separation of light
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next deals with the hypothesis that the poison
causes death by universal inflammation. He
contended that post-mortem appearances did
not indicate anything of the kind. With refer-
ence to Mead's theory, he denies that any salts
are to be found in snake-poison, and holds that
what Mead saw under the microscope must
have been & “ kind of skin from the mouth of
the snake” (epithelium) “which he himself
occasionally observed.” The celebrated De De Bufon—

5 5 % Foreshadowing
Buffon, on the other hand, maintained that the of the germ
.

theory.
.

from heat. By transmitting the solar rays, first through
a glass vessel filled with water, which arrests the less
refrangible rays, and then through a plate of a peculiar
green glass tinged by means of oxide of copper, which
stops the more refrangible rays, agreenish beam was obtained,
which was concentrated by lenses, and furnished a greenish
light of great intensity, but yet produced mno perceptible
‘heating action when it was allowed to fall upon the face
of a sensitive thermoscope. A similar separation of light
and heat seems to he effected in nature, in the light
reflected by the moon. Melloni concentrated the rays of
the moon by means of an excellent lens of a metre in
diameter, and obtained a brilliant focus of light of one
centimetre in diameter, the intensity of which consequently
was nearly ten thousand times greater than that of the
diffused light of the moon ; upon directing this f_ocus of
light upon the face of a very sensitive thermomultiplier,
only an extremely feeble indication of heat was obtained.”
Miller adds in a foot-note, “ Notwithstanding these results,
Melloni maintained during the latter days of his life the
identify of the agent which produces light and heat,
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“salts” observed by Mead were “animalcules,”
on which the activity of the venom, as well as
other active poisons, depend. This looks like
something approximating to a belief in the
germ theory of disease. Fontana, of course,
flatly contradicts De Buffon, and insists that .
nothing of the kind exists, a fact of which he
satisfied himself by frequent and repeated experi-
ments. He appeals to posterity in the following
strong and forcible terms:—“How many are.
there who judge after others! We may include
in this number all those who are not cipable
of immediately consulting nature; who prefer
hypothesis to fact, and eloquence to truth; a
severe and candid posterity will, without doubt,
be astonished to find that there have been
philosophers and naturalists in the eighteenth
century, who, even in the most important par-
ticulars, have ventured to substitute conjecture
to experiment, notwithstanding that the latter
would have been made with as much ease, as it
would have beén decisive.” Fontana, if alive,
would be grieved to find that the world has not
yet improved so much as he expected. What
was a ‘grievance in his day remains so in the
nineteenth century.

A Fontana at first originated the theory that

destruction of * death was caused by the direct destruction of
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the irritability of the musclesf’ his reasons for :‘;‘ll):lcl‘:;" irtic
abandoning this theory will be referred to sub-
sequently. He was of opinion that opium acted
in a similar manner. He disputed the fact that
snake - poison in any way acted on the nervous
system, but even, supposing him “to be of
another opinion, his discovery of the proximate
cause of death would lose no part of its import-
ance, for, whether the poison operates imme-
diately on the nervous fluid, or on the muscular
fibres, it is not less true that it kills by depriv-
ing the animal of all motion and the muscles
of the power of contracting.” “He maintained
¢hat the irritability of the muscular fibres was
destroyed, not only during life, but after death.
It will be seen hereafter that cobra - poison
rapidly paralyzes the spinal nervous system, and
that it has also a marked paralyzing effect upon
muscle.?

In the year 1777, M. Sage, of the Academy M. Sage on
of Sciences at Paris, published a pamphlet on the ﬁ;:':}.‘l’.ﬁms
advantages of the volatile alkali (ammonia) as
an antidote in cases of sna.ke-po%g, which
was first recommended to the faculty by Jussieu.

This mode of treatment appears to have been

" founded on Mead’s theory that the active prin-

ciple of the' venom was an acid salt. Fontana

had already condemned the treatment, but he
F
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again performed a number of experiments before
Dr. Troja, Member of the Royal Academy of
Naples, and M. Jean Fabroni. of Florence, and
attached to the Cabinet of Natural History of
the Grand Duke of Tuscany. After performing
numerous experiments, he again eondemned the
ammonia as useless, if not positively hurtful.
The sentiments he then expressed may safely
be repeated here. He observes: “I place the
greatest importance on repeated experiments,
for I know of what weight the prejudice for a
favourite h)pothosw an(l the authority of a
celebrated writer are” It is more difficult o
uproot error than to establish. truth, especially
when the sc1ent1ﬁc reputation of an “ anthority ”
is at stake ; every man may err, but more
especially he who has some pet theory either to
defend or to establish.

Fontana was under the impression that the
skin was the principal agent in the absorption
of the poison,—that is to say, the cut edges of
the skin. This is, however, erroneous; the
poison is absorbed while lying in the areolar
tissue, and frequently, as in the bite of the
daboia, the poison is injected into the muscles.
Fontana declares, notwithstanding his former
theory, that, in the event of the poison being
injected direetly into a musecle, it is never fatal.
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The experiments he cites to prove this are full

of fallacies. Fontana made several experiments

on various parts of the body, and came to the .
mistaken opinion that the conjunctiva does not The conjune-
absorb the poison. Sir J. Fayréi' and T have absorb senom.
demonstrated, that it is not only absorbed, but,

when applied in large quantities, is rapidly fatal.

He took a great deal of trouble to prove that the

venom of the viper was neutral. Mead first, and Dispute as to
Dr. James, Cantor, Laidlay, and Dr. Harlan subse- s ?-Ziif.',',l &
quently, asserted that it was acid: Fontana,

Russell, and Schlegel, on the contrary, declared

it was neutral. The fact is, as T have found by

numerous experiments, that the fresh poison is

acid, and that which has been kept for a few

hours is sometimes neutral. Dr. Brickell, of
Savannah, and Dr. Harlan, of Philadelphia, found
rattlesnake - venom invariably acid. Dr. Weir

Mitchell’s observations on the subject were
numerous, and he found that the poison was
invariably acid ; but he points out the fact that

the normal reaction of the snake’s mouth is

alkaline, so that a difference of observation may

be accounted for by the accidental neutralization

of the venom when it reached the mouth of the

snake.

Although the measures taken by Fontana to Quantity of
ascertain the quantity of poison that must be son e e
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injected to kill, were clumsy, owing to the want
of appliances, the results obtained by him pretty
nearly correspond with those obtained by me.
His deductions, however, are somewhat wide
of the mark. ¥He found that the thousandth part
of a grain of viper-venom would kill a sparrow,
and, taking this as a basis of calculation, he
concluded that not less than twelve grains
would kill an ox, and two and-a-half grains a
man. As a fact, three grains are fatal to an ox.
and one grain to one grain and-a-half would, T
believe, be sufficient to kill a man, though six
grains are sometimes shed at one bite of a cobra .«
[ do not think that the poison of the larger
vipers and that of the Colubrine snakes differ
much in strength, quantity for quantity ; the
difference, if any, would, of course, be in favour
of that of the Colubrine snakes. As will be
explained subsequently, there is a difference in
the physiological action of the two kinds of
venom.

While the average amount of poison possessed
by a cobra is about two and-a-half to three
grains, though it may be either more or less,
the average amount possessed by many other
snakes is not more than half a grain, sufficient
to prove fatal to a child, and to give rise to
serious, though, perhaps, not fatal, symptoms

N_
g

R/
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in a2 man. Here, then, we have one of the
reasons of the favourable reputation of so many
useless remedies.

It must now be acknowledged that the only
fair test of any antidote to snake-poisoning in
the lower animals, is the employment of the
dried poison in the smallest fatal dose, whereby
plenty of time is afforded the remedy to mani-
fest its effects.

A very interesting case is mentioned by
Chevers, illustrating the mortal power of the
venom of the krait. A man named Etwaree went
to Chitrapore, in Purneah, being engaged in
making bricks there, and was learning how to
charm snakes, from Poonai and Jooman, two men
who were afterwards brought to trial on a charge
of culpable homicide not amounting to murder by
causing the deaths, by snake-bite, of Titroo,
Menghon, and Jikree. One Sunday, Poonai and
Jooman wanted to make the snake bite Etwaree,
but -he naturally objected. The snake-charmers
thereupon pulled his ears and accused him of
cowardice, and told him that, even if the snake
did bite him, they could, by charms, cure him.
They produced a krait about three feet long, and
placed it in front of the four men, and made
Titroo place his right hand on the ground, and
the snake crawl over it. At first the snake did

The only fair
test of an
antidote.

Three men
killed and one
poisoned by
one krait.

0
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not bite, but when Poonai struck it with a cane,
it immediate]y bit Titroo. After this,in the same
manner, the snake was made to bite Menghon
and Jikree, and lastly, the survivor Etwaree.
Titroo died half an hour before day-break,
Menghon and Jikree appeared to be well after
Titroo’s death, but both died at mid-day. The
man Kbtwaree became seriously ill, but recovered
in six days. The prisoners were sentenced to
five years’ imprisonment.

The following are Fontana’s deductions re-
garding the physiological action of the poison,
and they are well worthy of notice :

First, he asserts, that the poison has no direct
action upon the nerves—that they neither are
affected, nor are they the vehicle by which any
change is wrought in the animal. On the other
hand it is proved that the blood is the medium
by which the body is affected. He, however,
considered that the changes were on the blood
alone, and that death was the result of itg spon-
tancous coagulation. This theory is opposed to
facts, as he himself states in the first part of his
work. The heart, he says, is the last affected. This
is certainly true, for the fact has been clearly
demonstrated by more recent investigators.

He modifies his theory regarding the effect of
the poison on muscular irritability in these words:
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«T did not know when I wrote the first part of
this work  that the venom of the viper has no
action on the nerves, and that, when it is intro-
duced into the blood, it kills an animal in a few
instants. It is not that in effect the irritability
is not diminished in the animal that has been
bit, and that it is not even destroyed in a little
time, but this is rather an effect than a cause,
and is a consequence of the change caused in
the blood by the venom rather than an efiect of
the venom on the muscular fibers.”

There is an undoubted change in the blood I]“Tl;i':w’m
(if only mechanical) by the presence of the on the blood.
venom, but this change is certainly not sponta-
neous coagulation. On the contrary, the blood
is generally found fluid* And although the
venom may not act on an exposed sciatic nerve,
because it is not capable of absorbing the poison,
still it is quite different when the fluid on
which this nerve depends for its vitality is radi-
cally altered. Moreover, Fontana’s experiments
on the spinal cord seem to indicate that the
poison ‘certainly has some direct action on the
nerve-centres, and, from experiments made by
Fayrer and Brunton, they were of opinion
that, on the one hand, the poison acts through

* This subject is dealt with more fully further on,
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the blood on the great nerve-centres, peripheries,
and even the muscles themselves, leading to
paralysis of the muscles of respiration, etc., and
consequent death by asphyxia; and on the other
hand, through the blood on the heart, causing
1t to cease to act in systole* these different
results being dependent on the quantity of
poison injected and the manmer of its injection.

The treatment that has enjoyed such a
reputation in Australia, and which is generally
believed to have originated with Dr. Halford,
was in great repute in Italy nearly a century
ago, as the following extraet from a lettert from
Fontana to M. Gibelin will show —

“It is very true that our Italian journals
report cures by ammonia injected imto the veins
of persons bitten by the wipers: and it is also
true that these cases partake of the marvellous
and almost of the miraculous. It appears, more-
over, that certain individuals have had great
pleasure in assuring the public that a true
specific against the poison has been discovered,
that which I had sought in vain for many years,
and which, with philesophical candour, I had
declared the inutility of searching for. I must

* There appear to be very good grounds for doubting
whether cobra-poison ever acts on the heart in this way.
1t Medieal Times and Gazette, August 3rd, 1873,
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confess that it did not occur to me that I should
find a remedy in Medicind Infusoria.” Fontana
made some experiments and found the treatment
unsuccessful.

The subject of snake-poisoning attracted the
attention of Dr. Patrick Russell in 1796. His
book, which was published by the Court of Direc-
tors of the East India Company, contains draw-
ings and descriptions of several snakes, venom-
ous and non - venomous, but principally of the
latter. Dr. Russell performed a number of
experiments with kraits, cobras, daboias, and the
Trimeresurus virid, but there is little of import-
ance to notice. He brought the famous Tanjore
pill very prominently before the publie, but it
does not appear that he placed much faith in its
efficacy. He does not seem to have been very
favorably impressed by the knowledge of the sub-
ject possessed by the members of his profession.

Dr. Patrick
Russell’s
experiments.

He says: « It was matter of surprize, as well as of Dr. Russell

regret, to find so little known on the medical

reads his
brother pro=
fessionals a

history of serpents in a country where much might jessou.

have been reasonably expected. Numbers of
stories, it is true, were to be met with, of the fatal
effects, as well as of singular cures of venomous
bites. But such were in general related from
memory ; the progress of the disease and succes-

sion of symptoms, had either not been attended
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to or were indistinctly recollected ; the same story
told at different times was found to vary in mate-
rial circumstances, and the marvellous too often
found place in the narrative. It is, therefore, to
be wished that the medical gentlemen in India
would, in future, bestow more attention on this
subject than appears to have beendone hitherto.”*
Besides the Tanjore pill, Dr. Russell recommends
either immediate amputation or the ligature.

¢ An impression prevails that the mangoose is
proof against the poison of the cobra, but
Fayrer has shown thdt this animal succumbs to
the bite of a cobra as certainly as does any other
animal. The mangoose, if left to itself to attack
a snake, will invariably come off the victor, but if
pushed on to the snake to make them ficht,
will probably be fatally bitten, as is recorded in
a case by Russell.

A mangoose wasmade to approach a “katukare-
kula poda”—Daboia—and was accidentally forced
too near when the snake bit it on the shoulder,
upon which “it seized the smake by the neck
and held fast for fifteen seconds, the snake all
the while wreathing round the mangoose’s limbs.

* Many Medicalmen donotieven now know as much as they
oughgs to as regards snakes. If is withinmy own knowledge
that a poor unfortunate man lost his life, by amputation, for
the bite of an innocent snake.
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The instant they were separated, the mangoose
fell down on its side as if dead.” It died in two
hours and a quarter, and the snake in eight
hours. !

I have not seen it recorded that the mangoose
gnaws out the fangs of the snake, but it is a fact,
4 a'nd has been witnessed by several gentlemen.*

*A mangoose was let loose in a room with a The Mangoose
cobra. The latter was gliding about the 1'00111,?3'&':(1‘.:(.3"1”3-“
when the mangoose went cautiously up to it, and
slightly touched it with its nose; the snake
hissed gently, lifted its head, but still went glid-
ing on. The mangoose again followed as if deter-
mined to male the snake lift its head, for the
mangoose is far too wise to attack the snake
while its head is on the ground. The snake ab
once turned round, balanced itself to strike, and
began hissing ; it darted two or three times, the
little mangoose just stepping on one side to avoid
the blow, its eyes fixed intently on the enemy,
its nose pointed and nostrils expanded, and haie
bristling, watching for an opportunity to makea
rush and seize the snake. This skirmishing
went on for some time ; the snake at last made
a dart, but before it could recover itself was
seized by the back of the neck by the mangoose

* This has since been confirmed by Wall.
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which immediately proceeded to gnaw out the
fangs on both sides. It then gave the snake
two or three shakes and let it go, again return-
ing to the attack whenever the snake lifted its
head, and so on until the snake was nearly killed.
The reptile remained game to the last; even
when its strength was greatly exhausted, and -
its mouth bleeding profusely, it would strike %t
the mangoose, but in a wild kind of way, and
without any precision of aim. As I have before
observed, this was witnessed by several gentle-
men, to whom I afterwards showed the wounds
caused by the gnawing out of the fangs. This
was witnessed twice afterwards. ¥

Russell is in error in stating that all cobra-
poison is exactly alike in appearance. The
spectacled - cobra, which lives in dry places, has
viscid amber-coloured poison, while the keuntiah-
cobra, which is generally found in paddy - fields,
has a light-coloured, watery poison.
¥ In the year 1799, we find Mr. Boag not only
advocatmo' the Abbé Fontana’s treatment of
snake-poisoning by the administration of nitrate
of silver and nitrie acid baths, but attempting to
establish a theory wheleby to account for the
efficacy of the treatment. ® After telling us it
would be an endless and unprofitable task to
enumerate all the remedies that have from time
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to time been recommended, he details several
which he considers the most worthy of notice.
Amongst these he mentions human saliva, which,
« as we are informed by Seneca and the elder
Pliny,” enjoyed considerable reputation as a
remedy in viper-bite. He also refers to the snake-
root recommended in both India and America.
Ammonia, which had been in great repute, had
apparently lost ground, as it was then pretty
generally a,knowlednred that it possessed no speci-
fic power, its only action being to stimulate the
heart and vascular system to a more vigorous
action, and, moreover, this stimulation was only
temporary. These views thoroughly coincide with
those of more recent authorities who have had
experience in the matter. Arsenic is condemned
as producing very violent results, and, therefore,
being liable to cause death. The only cases in
which Mr. Boag considered it might be employed
were the more desperate ones. Mercury is
spoken of as deserving of trial, as* much good
might be anticipated from its use,” though it
should be given in a more convenient form than
was then prescribed.

Mr. Boag’s theory was, that the venom sub-
tracted the oxygen af the blood, so leading to
death, and he founds this theory on four argu-

ments, as he terms them, with some of which,

Ammonia had
lost ground.

Mr. Boag’s
€ory.
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however, it is difficult to eoncur. These four
arguments are :—

1st.— Man, and other warm-blooded animals,
exposed to an atmosphere deprived of oxygen.
quickly expire. The poison of a serpent, when
introduced into the blood, also causes death, but
carried into the circulation by a wound, and in
very small quantity, its operation is compara-
tively slow and gradual.”

2nd.—“The appearances on dissection in both
cases are very similar, the blood becomes of a
darker colour, and coagulates about the heart and
large vessels, the irritability of the fibres is
nearly in the same degree destroyed, and the
body has a strong tendency, in both instances,
to putresceney.”

3rd.—“Dr. Mead mixed the venom of the viper
and healthy blood together out of the body, and
he did not perceive that it produced any change
in its appearance; this arose from his mixing
a small quantity of the venom with a large
quantity of the blood, but if two or three drops
of venom be mixed with forty or fifty drops of
blood, it immediately loses its vermilion colour,
becomes black, and incapable of coagulation.”

4th—“Tt is a very remarkable circumstance
that the poison of the serpent has most power
over those animals whose blood is the warmest,



SNAKE-POISON LITERATURE. 95

and the action of whose heart is the most lively ;
while, on the contrary, it is not a poison to the
snake itself, nor in general to cold-blooded ani-
mals. The reason appears to be this; ecold-
blooded animals do not require a large quantity
of oxygen to preserve them in health, this is
evident from the conformation of their heart
and respiratory organs, as already mentioned.”

Therefore, as I have before pointed out, Mr.
Boag concludes that death from snake - bite
simply arises from the abstraction of the oxygen
from the blood.

The first argument requires no special notice,
but the second contains inaccuracies ; the blood
may or may not coagulate in cases of snake-
poisoning, and it certainly does not generally
coagulate about the heart and larger vessels,
nor is there usually, in my experience, any parti-
cular tendency to rapid putrefaction in snake-
poisoning ;* not that I attach much value to
the fact, nor do I believe that general decom-
position is particularly rapid after death from
suffocation.f It is true that blood remains fluid

* T am aware that a few cases have been reported.

+ I say general decomposition, because in cases of death
from hanging, especially if the ligature has remained
around the neck, decomposition of the head and neck com-
mences more rapidly than in any other part.

Mr. Boag's
theory
criticised.
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if mixed with a large quantity of snake-poison,
but it must be remembered that, in the human
body, the relative dilution is not three to fifty.
but perhaps two to niue thousand six hundred.
The question of the condition of the blood as
regards fluidity is not, however,'of much import-
ance except from a medico-legal point of view.
It is a remarkable fact that while the blood of a
dog poisoned by venom coagulates after death,
that of a human being remains permanently fluid.
This is a point which will be dealt with more
fully in the next chapter.

The fourth argument is most remarkable.
Mr. Boag observes that a poisonous snake is
protected from the effects of its own poison, by
its physical conformation, which enables the
animal to live with a very small amount of"
oxygen. Unfortunately for this argument, how-
ever, venomous and non-venomous snakes do
not differ anatomically, and yet the venom
of the former will kill the latter, My, Boag
is also in error in stating that the poison is not
generally fatal to cold-blooded animals, Although
its action is, of course, somewhat slower, it is
none the less fatal. I would not be understood
to mean that deoxidation of the blood to some
extent is not a result of cobra-poisoning ; it cer-
tainly i, but it is the result of the action of
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the venom upon the respiratory ceatres, &c.,
in the medulla.
The treatment Mr. Boag recommends is inter-
esting. The principle is the speedy oxygen-
ation of the system, and the means to this end
are the following :—
“ External treatment,” which may be divided Suction.
into local and general; first, suction of the wound
as recommended by Celsus. This measure should
not be omitted, though Mr. Boag does not think
it is very successful. Mr. Boag evidently believed
with Celsus that this proceeding can be adopted
with perfect safety to the operator; but that it
is not so, has been proved by Fayrer and others ;
undoubtedly, the risk is slight, but still it exists. -
Suction is, moreover, absolutely useless.
J The next measures are the ligature and scarifi- Ligatare and
cation of the wound, which should then be washed S¢**fication
with a weak solution of lunar caustic and water,
a warm bath acidulated with nitric acid just suffi-
ciently to irritate the skin.  This bath should be
continued at intervals. And lastly the adminis-
tration of nitrate of silverin half-grain doses, and Artificial
« o, more highly oxygenated atmosphere might be "*P"™!!*%
breathed by means of a pneumatic apparatus
adapted for the purpose, as recommended by
Dr. Beddoes.”* }
=i SR Ar—tﬁ‘ial respiration (vide Chapter 11I).
ane
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Curiously enough, after recommending the
above, Mr. Boag made some experiments, every
one unsuccessful. And yet we find him stating
that “ I am of opinion that the method of cure
mentioned in the foregoing essay is most rational
and the most likely to succeed in preventing
death, as well as the other bad consequences
which sometimes follow the bite of serpent
that is not mortal.” The mere oxygenation of
the blood could not possibly save a victim, as
the damage done to the nervous system is irre-
parable.

It is difficult to understand on what grounds
Myr. Boag comes to a conclusion so directly
.opposed to the result of his experiments.

}&‘Tﬂr’.’injm;\,\_'il- » In 1801, the ammonia treatment again found
cates smmonia. an advocate in Mr. John Williams. He evident-
ly was a staunch believer in its efficacy, as he
observes : “The following statement of facts
relative to the cure of persons bitten by snakes
selected from a number of cases which have
come within my own knowledge, requires no
prefatory introduction as it points out the
means of obtaining the greatest self-gratifica-
tion the human mind is capable of experiencing,
that of the preservation of the life of a fellow-
creature, and snatching him #rom the jaws of
death, by a method which every person is capable

.\-—J
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of availing himself of.”  Professor Halford could
not have written in a more laudatory‘tone of
the system of treatment he has so persistently
advocated. As no system of treatment is com-
plete without a theory, Mr.* Williams stirs one
up from the depths of his imagination, which,
though somewhat weak and obscure, is stillas\gg-or““’.i”inmss
theory. He observes that, “as the poison °
diffuses itself over the body by the returning
venous blood, as proved by the effects of a
ligature placed between the wound and heart,
destroying the irritability and rendering the
system paralytic, it is probable that volatile
caustic alkali, in resisting the disease of the
poison, does not act so much as a specific in
destroying its quality, as by counteracting the
effect on the system, by stimulating the fibres,
and preserving that irritability which it tends
to destroy.” .

In other words, the ammonia does not act
chemically upon the poison, but it counteracts
its effects physiologically. What the “disease
of the poison ” is, and how the ammonia counter-
acts it, Mr. Williams leaves to our imagination.

He then gives seven cases, of which only one
terminated fatally.

The first case was only a supposed case of Mr. Williams's
snake-bite. The second was that of “an old “**
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woman of the Brahman caste, who was bitten,
between the thumb and finger, by a cobra.” She
became “speechless and convulsed, with locked
jaws, and a profuse discharge of saliva running
from the mouth.” YMr. Williams gave her two
drachms of «volatile caustic alkali spirit, when
she evidently got better” and ¢ perfectly reco-
vered in about balf an hour.¢¥ The Brahman
of the house would not allow the snake to be
killed.”* { :

The third case is not deserving of notice.

The fourth case is the following :—“In July
1784, the wife of a servant of mine was bitten by
a cobra di capello, on the outside of the little toe
of her right foot. In a few minutes she became
convulsed, particularly about the jaws and throat,
with continued gnashing of the teeth. She at
first complained of a numbness extending from
the wound upwards,but no ligature was applied
to the limb. About sixty drops of the volatile
caustic alkali spirit were given to her in water,
by forcing open her mouth, which was strongly
convulsed ; in about seven minutes the dose was
repeated, when the convulsions left her, and in
three more she became sensible and spoke to those
who attended her. A few drops of spirit had

* This superstition has already been referred to.
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also been applied to the wound. The snake was
killed and brought to me, which proved to be a
cobra di capello.”# These are not the symptoms
of cobra-poisoning ; insensibility and convulsions
are never present except for a short time before
dissolution. The woman may have fainted from
fear, or she may have been feigning—not at all an
unusual circumstance in supposed cases of snake-
bite. The finding of the snake proves nothing.

The other cases are equally wonderful, except
the last, which terminated fatally !

The administration of ammonia was again
advocated in 1809, by Dr. Macrae, who was
himself bitten by a cobra; he took “thirteen
spoonsful of the ammonia.” AN

In 1825, Mr. Breton performed aseries of experi-
ments with the cobra, daboia, and bungarus fasci-
atus, and arrived at the following conclusions :—

Firstly— Although the effect of the venom
of a serpent may be for several hours very
evident, an animal is capable, without any remedy
whatever, of surviving its action; for the day
after being bitten, the dog remained several hours
apparently in a dying state, but in the course of
the following day recovered perfectly.”

Secondly.— After the first or second emission
of the poison, it becomes too weak to destroy even

a whelp three parts grown.”

Dr. Macrae
againadvocates
the ammonia
treatment.
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Here Mr. Breton has mistaken the quantity for
the quality ;it isnot that the poisonis too weak,
but the quantity foo small. Butwe have instances
on record in which several dogs have been killed in
succession by one cobra, and a case is cited by
Dr. Chevers, in which three men died, and" one
became much affected by the bites of one krait.®

Thirdly— An innoxious snake can be killed
by the venom of a poisonous snake.”

Fouwrthly—Rabbits and pigeons are killed in
two or three minutes, and full-grown dogs in
fifteen or twenty.”

Fifthly— A poisonous snake is unsuseeptible
of the poison of another snalke.”

Mr. Breton was evidently a very careful and
astute observer.

Vol. IT of the “ Medical and Physical Trans-
actions of the Calcutta Society ” contains an
article “ On the treatment of persons bitten by
venomous snakes,” by Donald Butter, Esq., M.D.
The author had such faith in his mode of treat-
ment that he reprinted his paper and eirculated
it gratis. After referring briefly to the essays
by Messrs. Williams and Boag, he says: « As I
thought it probable that some of my professional
brethren, who have had opportunities of seeing

* Referred to at page 85.
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such cases,mighthave been in the habitof employ-
ing a more active treatment, I endeavoured, in a
letter printed in the Calcutta Jokn Bull of the
20th October 1823, to draw their attention to the
general advantage which would arise from a
publication of the results of their practice.”
To the letter there appears to have been little
vesponse by the medical profession. Dr. Butter
recommends the administration of opium, bran-
dy, and sulphuric @mther, and this treatment is
founded on the hypothesis that the heart and
arterial system are principally affected. It will
be seen hereafter that this theory is altogether
untenable, and that the main action of the venom
of the cobra is upon the nervous system and
respiratory centres. This plan of treatment
appears to have been advocated by Mr. Latta.
Dr. Butter, besides recommending extreme cau-
tion, also speaks favourably of the use of the liga-
ture,dry-cupping,andsuction of the wound. Lhave
tested the efficacy of this treatment on the lower
animals, but found it as unsuccessful as Fontana
did nearly a hundred years ago. Dr. Butter
admits that the species of snake “ was ascertained
in one or two instances only,” but supposes they
were cobras. The following case, quoted by
Dr. Butter, is interesting, but some of the symp-
toms, so far as they are described, appear to be
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more the result of the treatment than the effects
of snake-poisoning.

The case is as follows :—

« April 22nd, 1825.—Soobhan Khan, Sipahee,
6th Company, Goruckbpore Light Infantry, aged
about 18 years, about 55 minutes after midnight,
bitten in the left instep and shin by a snake,
supposed, (the italics are mine) from its size to
be a cobra di capello, at one o’clock five minutes
A M., and when brought to me, was speechless and
insensible, but had the power of moving his legs.
Ligature instantly applied, and R. Opii drachm
one, with brandy ounce one,and spirit menth. pip.
ten minims, administered ; pulse hardly percep-
tible either in the heart or arteries; surface
cold, made to walk about between two men.
At 1-10 minutes, heat and circulation returning.
At 1-15 minutes, syncope. Gave a secend dose
as above, soon after which ciarculation again
returned, and at 1-20 minutes, he was perfectly
well, and described very clearly the manner in
which the aceident happened. He now walked
about unassisted; and at 1-35 minutes, half an
hour after he tookk the first dose, I removed
the ligature as I had heen in the habit of doing

when the patients had completely recovered.

At 1-40 minutes, he suddenly fainted; ligature
was instantly reapplied, and a third dose, as
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above, given, and the wounds well washed with
hot water. Circulation still continuing very
weak, with foaming at the mouth, occasional
syncope, and convulsive twitches of the arms ;
at 1-45 minutes, a fourth, and at 2 AM, a fifth
dose, all in the above proportions, were given ;
after which he rapidly recovered from all symp-
toms of collapse, but still complained of giddi-
ness, which I now ascribed to the medicines, as
his pulse was full and regular ” (evidently the
man was becoming intoxicated). « His wounds
were again well washed with hot water, and at
about 3 AM, he became slightly delirious”
(intoxicated ?), “his imagination being haunted
with the idea of a snake coming to aftack him.”
This youth took five hundred minims of tinc-
ture of opium.¥ Dr. Butter concludes by stating
that he gave the man three ounces of Epsom
salts. As far as one can judge from the descrip-
tion, I must admit that this case is as unlike a
genuine case of snake-poisoning as any I have
ever seen or read. Dr. Butter, after trial, con-
demns Mr, Williams’ treatment, the administra-
tion of ammonia, which was said by him never
4o fail, as being sound in principle, but unsuccess-
ful in practice. While it is true that the
natives of India suppose that opium-eaters are
more proof againsb snake-poison than other
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people, there can be no doubt, from recent
experiments carried on in the most systematic
manner, that the drug is useless in cases of
snake-poisoning.

A curious effect is said sometimes to follow
the bite of a snake :—*1In 1855, Mr. Souberran
published the case of a gentleman who, having
been bitten by a viper, in the year 1849, asserted
that he still experienced attacks of rather severe
pain in the arm bitten, with sensations of lassi-
tude and malaise, these symptoms recurring
every year vn the month of April, and lasting a
month.”

Dr. Demeurat relates the following instance
of a similar occurrence :— A woman was bitten
by a viper, in the right forearm, on the 28th May,
1824. She suffered at the tinfe from nausea
and vomiting, headache and chilliness. The
arm also became swollen, and a dark red pateh,
covered by a large bleb, formed at the spot
which was bitten. This affection extended
across the forearm, and a large quantity of sero-
sity exuded daily from the furrows between the
bullee. Beneath the raised epidermis was a

Recurrence’ of thick false membrane, After eighteen months

puulmr signs
after viper-
bite.

this membrane hecame black and dry, and the
Woman tore it off in one piece. The skin be-
neath was red, but soon recovered its healthy

£z

>
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appearance. This was in November 1826. The
next year, on May the 28th, the eruption return-
ed, and continued till November. These pheno-
mena repeat themselves each year, commencing
about the sume day” Dr. Demeurat does not
say that he himself witnessed the phenomena.
(* Year Book of Medicine and Surgery,” 1863.)
This annual recurrence of symptoms does not Livingstoue's

appear to be confined to cases of snake-bite, as P
Livingstone (¢ Missionary Travels and Research-
es in South Africa”) mentions a case of the
bite of a lion, in which it occurred. Living-
stone says, after describing a fight with a lion,
in which he took the most prominent part, “a
wound from this animal’s teeth resembles a
gunshot wound ; it is generally followed by a
great deal of sloughing and discharge, and pains
are felt in the part periodically ever afterwards.
I had on a tartan jacket on the oceasion, and I
believe that it wiped off all the virus from the
teeth that pierced the flesh, for my two com-
panions in this affray have both suffered from
the peculiar pains, while I have escaped with only
the inconvenience of a false joint in my limb.
The man whose shoulder was wounded, showed
me his wownd actually burst forth afresh onathe
same month of the following year. This curi-
ous point deserves the atteution of inquirers.”
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The famoussnake-stone has long been in repute
in Asia,but it was never credited with any efficacy
in eases of viper-bite in Europe. In 1662, some
specimens were taken from India by three
Franciscan friars, and deposited in the museum
of the Grand Duke of Tuscany, where they came
under the notice of Redi. It was believed that
the stone was found in the head of a snake.
Taverini and Kempfer, however, considered it to
be an artificial fabrication. Dr. Alexander
Stuart stated (1749-50) that it was made of the
burnt bones of the small buffalo. Captain Herbert
asserts that he obtained one from the people of
Jowalins, who said it was found with detritus in
the valley of the Satlej. Calculi taken from the
stomach and intestines of different animals are
sometimes used as snake-stones. There are, no
doubt, many kinds, all equally useless.*

* Dr. Davy truly says :—* Too often medicines have got
into repute as antidotes from being given in slight cases
in which recovery would have taken place without medical
treatment.—beneficial changes that were due merely to the
preservative powers of the constitution. The reputation
that many Indian medicines, and especially that snake-
stones, have acquired. affords striking proof of the preced-
ing remarks : of three different kinds of these stones which
Thave examined, one consisted of partially burnt bone,
another of chalk, and the third principally of organic
matter ; this last resembled a bezoar. All of them
(excepting the first, possessed of a slight absorbent power)

be
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Dr. Davy, in 1839, published an account of Dr. Davy’s

some experiments he performed with some of the
poisonous snakes of Ceylon (“Physiological and
Anatomical Researches”); and in his “ conclu-
sions and general remarks” points out that,
“the principal seat of the diseased action is the
lungs,” but he appeared to think that this action
is confined to cases of viper snake-bite. He
believed that the virus of colubrine-snakes acts
primarily and principally on the blood and
muscles, tending to coagulate the former and
convulse and paralyze the latter. He was erro-
neously of opinion that the bite of the daboia is
generally more dangerous than that of the cobra.

In 1874 I wrote :—

“ At no period has the subject of snake-poison-
ing received so much attention as it has during
the past eight or ten years. Drs. Fayrer and
Shortt, in India, Dr. Weir Mitchell, in America,
Dr. Halford, in Australia, and Dr. Brunton—in
conjunction with Dr. Fayrer—in England, have
all been labouring in the hope of finding that
which has baffled the ingenuity of ages, and

were (uite inert, and incapable of having any effect,
exclusive of that which they might produce, as supersti-
tious medicines, on the imagination of a patient.” The
first kind of stone referred to by Dr, Davy was manufac-
tured by the monks of Manilla, who carried on a lucrative
trade in them with Indian merchants.

rescurches.
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which, if found, would be an inestimable boon
to mankind. Although no antidote has been
discovered, much good work has lately been
done as regards the physiological action of the
poison, and if there be in existence a remedy,
the more intimately we become acquainted with
the modus operandi of snake-poison, the more
likely are our efforts to be crowned with
suceess.

“ According to Drs. Fayrer and Brunton, who
lately read an exhaustive paper on the subject
before the Royal Society, the poison may kill
in any of four ways :*

“ Firstly—By tetanizing the heart, and so
stopping the circulation of the blood.

“ Secondly—By paralyzing the muscles of
respiration, and so giving rise to asphyxia.

“ Thirdly —By a combination of the two for-
mer conditions.

« Fowrthly.—By giving rise to septicceemia.

«Tt is much to be regretted that some experi-
menters have so unwisely advocated, and in
the strongest terms, a certain treatment which
has not stood the test of an impartial investiga-
tion; and it seems difficult to understand.
granting them honesty of purpose and common-

* Afterwards modified, as will be learnt subsequently.
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sense, how they could have arrived at conclusions
so diametrically opposed to facts.

“T am not at liberty to enter more fully into
an account of the theories, &e., of the more
recent experimenters, as I should be anticipat-
ing the report of the Commission appointed by
Government, of which I am a member. I hope,
however, that this humble attempt to put into
a concise form all the available literature of the
subject, will be a means of saving future investi-
gators from falling into the very common error
of advocating and expounding exploded theories,
and perpetuating exposed fallacies.” :



CHAPTER III.

The Researches of Brunton and Fayrer and Weir Mifchell
— The Indian Snake-Poison Commission — Artificial
respiration — Experiments with Australian snakes —
Mr. Pedler's analysis — Cunningham and Lewis’s micros-
copic examination — Chevers on the effects of venom on
the blood—Dr. A. J. Wall's investigations — Symptoms
of cobra-poisoning resemble those of glosso-laryngeal
paralysis — Daboia-poisoning, symptoms of, compared
with those of cobra-poisoning — Wall on the venom of
the rattlesnake. g

The resesrches )j:EV,HE researches are now brought down to the

of Brunton I . ¥
and Fayrer, | time when Fayrer and Brunton were present-

and Weir 3 < 3
Mitchell. ing their valuable series of papers, on the physio-
logical action of snake-venoms, to the Royal
Society of England. Dr. Weir Mitchell, of Phila-
delphia, had already finished and published his
elaborate essay on the venom of the rattlgsnake.
It would be impossible to do justice to those
researches within the space at my command, but
I will indicate their main features and results.

Constitutional  Brunton and Fayrer considered there was little

and otber

efiectsof cobra- difference between the constitutional symptoms
poisoning and

daboia-poison- of daboia-poisoning and cobra-poisoning. The
ing compared. 8.2 3 A
= principal difference was said to be the more exten-
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sive local injury inflicted by the bite of the daboia.
SirJoseph Fayrer musthavesubsequently modified
his views in this matter, as will be seen hereafter.

As regards the effects of re-agents, &c., on the Effects of re-
action of the venom, Brunton and Fayrer say AesRss
it is not destroyed, and is scarcely impaired by
drying. This had already been conclusively Drying.
proved by Weir Mitchell and others. The local
action of the venom is, however, altered by the
process, the specific inflammation being much
less extensive. Dilution has no effect in lessen- Dilution.
ing the activity of the venom, except so far as
it retards absorption.

They further held that an alcoholic extract Alcohol.
possesses similar properties to the poison itself. >
[ have since shewn, and been confirmed by Wall,
that that is an error. The poisonous elements
of the venom are not soluble in absolute alcohol.
Weir Mitchell confirms my view as regards the
venom of the rattlesnake.

Brunton and Fayrver held that admixture with Liq. potasse
liq. ammonize and liq. potasse did not alter the ﬂt:;c'p?xm
effects of the poison. Sir Joseph Fayrer subse-
quently altered his opinion (I think erroncously)
as regards the effects of the admixture with liq.
potasse. I performed several experiments to
~lucidate this point in connection with the per-

manganate of potash question.

»

H )
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Ffects oi the  weir Mitchell states that quivering of the

venom onthe yuseles is due to the direct influence of the

‘venom of the crotalus upon the ultimate sarcous

elements. No quivering of the kind has been

noticed by Brunton, Fayrer, Wall, or myself’

He further observes, that muscular irritability is

lost sooner than usual in crotalus - poisoning.

The same has been observed, with regard to cobra-

poisoning, by Brunton and Fayrer. Nevertheless,

muscular irrvitability after death from snake-

poisoning does occasionally exist for some time.

e Dr. Mitchell says that, in every instance, venom

effectsofvenom softened muscle in proportion to the length of
on themuseles.

time during which it remained in contact with it.

The wounded muscle became almost diffluent, and

* assumed a dark colour and somewhat jelly-like

appearance. The same change has been noticed

by Brunton and Fayrer in some cases of cobra-

poisoning. It is in daboia-bite, however, that it

Biestson 15 mor eparticularly observed. According to Weir

the heart.  Mitchell, in most of the cases of acute poisoning,

the rhythm and force of the heart became affect-

ed before the respiration was suspended, and the

organ continued to pulsate more orless perfect-

ly for some time after all voluntary and reflex

motion had ceased. The constant arterial pres-

sure undergoes a rapid and singular diminution.

“1t is proper to add that, in some instances of

—
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death, in rabbits, for example, artificial respira-
: tio.n failed almost totally to sustain the cardiac
power, but even in these the heart remained
irritable to direct stimulus, and there was, con-
sequently, no such thorough paralysis of the
sarcous elements as is seen in some other poison-
ing” Fayrer and Brunton point out that, in
cobra-poisoning, in what may be called sub-acute
cases, the fatal issue is not to be attributed to
any failure of the circulatory apparatus, since
the heart often continues to beat for some con-
siderable time after all reflex action has ceased.
The Indian Snake Commission give many exam-,
ples of this, and shew conclusively that the
action of the poison upon the heart is com-
mensurate with the amount of poison absorbed.
Thus, when the animals operated on were
bitten, the average time from the bite to the com-
mencement of artificialrespiration was forty-two
minutes; and from the commencement of artificial
respiration to the period ofdeath, ten hours forty-
one minutes. When half the quantity of virus
ordinarily ejected was hypodermically injected
into an animal, the averagetime from the injection
to the commencement of artificial respiration
was one hour ten minutes; and from this to death,
seventeen hours forty-four minutes. Again, when
only half a grain of cobra-poison was hypoder-

.
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mically injected, the time from injection to com-
mencement of artificial respiration was two hours
forty-five minutes; and from that period to dea.zh,
twenty-six hours eighteen minutes. And lastly,
when a quarter of a grain was injected, the time
from injection to artificial respiration was four
hours two minutes ; and from the commencement
of artificial respiration to death, thirty-seven
hours fifty minutes. According to Brunton and
Fayrer, cases do occur in which the heart is prin-
cipally affected,—when an overwhelming dose of
poisonis injected intothe areolar tissue or directly
into a vein. The heart then is said to stop in
systole. This is, however, very questionable.
There is either a distinct difference in the
action of the venom of the crotalus and that of
the cobra, or some error of observation, since the
observations of Mitchell, and those of Brunton
and Fayrer, exhibit a material discrepancy.
‘While Mitchell states that no increase of pressure
followed the introduction of venom into the
system, therefore it exerts no marked influence
in contracting the capillaries, an experiment
made by Fayrer and Brunton shews that the
pressure did rise considerably, on the injection
of thepoison into a vein; and they remark : “ The
fact that the blood-pressure sank slowly and did
not fall below thirty, even after the heart had
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almost entirely ceased, shows that the arterioles
wgre much contracted.” In Mitchell’s experiment
the difference fell in three minutes from 16 mm.
to 4 mm., representing a diminution of 10 mm.
five minutes after the infliction of the bite of the
snake. ;
Weir Mitchell found that the motions of the Action of

venom upon

intestinal canal were in no way affected. This intestinal
movement.

assertion applies equally in cases of cobra-bite.
Indeed, Brunton and Fayrer affirm that they are
quickened. I have constantly observed this fact
in the course of the conduct of my experiments.
= Weir Mitchell examined the cilia from the Action of
mucous membrane of the throat of a frog ; their ;.ell,‘qor':‘ S
activity appeared to be undisturbed in both acute ™"
and chronic poisoning. Brunton and Fayver found
that their activity was generally, though not
invariably, arrested by cobra-poison.

The poison has no direct influence on the Action of

X 5 viper-venom

nerves, as was proved by the application of o Js}lg\lslgm
venom to the exposed sciatic nerve. ATSEN

Dr. Weir Mitchell states that, in crotalus- Action of

. . venom upon .
poisoning, the loss of mnervous power com- g, Se,,sfry

: and
mences in the nerve centres, but whether the "e’rv'e';?:::fd

upon ‘the

4 . o - S . ) s iffi-
sensory nerves are or are not affected is diffi- upon g

cult to determine. The motor nerves are not
affected. In cobra-poisoning, Fayrer and Brun-
ton assert, that the grey matter of the spinal
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column is paralyzed, but that the white sensory
columns remain intact ; further, that while t‘)e
motor nerves are sometimes unaffected, they are
often completely paralyzed, or, at least, are so far
deadened that they no longer transmit to the
muscles (such as those of respiration) the ordi-
nary stimuli from the medulla, though they are
capable of transmitting stronger impulses; as
exemplified by the convulsions which occur when
the medulla is greatly stimulated by the in-
creasing venosity of the blood. Many interest-
ing examples of this will be found in the Indian
Snake Commission’s Report. Brunton and Fay-
rer believe the sensory nerves to be little, if at
all, affected. The sensory ganglia are not affect-
ed until the last, (See the chapter dealing with
Halford’s treatment in snake-poisoning.)

Dr. Weir Mitchell invariably noticed a gradual
fall of temperature, except when death was very
rapid. The experiments made by the Indian
Snake Commission show a fall of temperature
occasionally, but not invariably.

Weir Mitchell found that the longer death is
delayed the more apt is the blood to become
incoagulable. “So diffluent was it in some cases,”
that he “ poured it from glass to glass like water,
and kept it thus until it decomposed completely.
In other cases the heart contained a few loose and:
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very weak clots, and in others again, only rare
shreds of coagulum were met with.” Before I
had read Weir Mitchell’s excellent monograph,
I came to the conclusion—in which the Snake
Commission concurred—that the fluidity of the
blood is dependent upon, and is in direct propor-
tion to, the amount of venom taken up into the
circulation.

Dr. Mitehell, in common with all observers
but Dr. Halford, could find no particular abnor-
mality in the blood corpuscles, or in the blood’s
appearance under the microscope.* He arrived at

<the following conclusions :—

“1st—That, on animals which survive the
poisoning for a time, the blood is so altered as
to render the fibrin incoagulable.

“ 2nd.—Experiments, in and out of the body,
have given prc;of that the change is gradual, and
that the absence of coagulation is not due to
checked formation of fibrin, but to alterations
produced by the action of* the venom in that
fibrin which already exists in the circulating
blood.

“3rd.—The influence thus exerted is of a
putrefactive nature, and imitates in a few hours

* Brunton and Fayrer found the blood-corpuscles cre-
nated in one case, but they believed that it was due to rapid
evaporation.
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the ordinary results of days of change. Itis
probably even more rapid within the body, gn
account of the highertemperature of the economy.

“ 4th—The altered blood retains its power to
absorb gases, and thus to change its own colour.

“ 5th.—The blood-corpuscles are unaffected in
acute poisoning by crotalus venom. and are
rarely and doubtfully altered in the most pro-
longed cases, which result fatally.

“6th.—The contents of the blood-globule of
the guineapig can be made to crystallize as is
usual after other modes of death.”

In respect to rattlesnake-poisoning, Weir Mii-
chell informs us that, among the most constant
and most curious lesions in the case of secondary
poisoning, are the ecchymoses which are found
on and in the viscera of the chest and belly ;
most frequently affecting the intestinal canal,
they may, and do occur, in any cavity, and on
any organ.

These ecchymoses are not so extensively met
with in cobra - poisoning, but they are to be
found in viper-poisoning, and in a minor degree
in krait-poisoning. Weir Mitchell thus sums
up regarding acute cases :—

“1st.—That the heart becomes enfeebled soon
after the bite, which is due to the direct influ-
ence of the venom on the organ, and not to the

N
N\
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precedent loss of ‘the respiratory function. The
heart, however, notwithstanding this loss of
power, continues to beat after respiration has
ceased, and its tissues remain for a time
irritable.

« 9nd.—Artificial respiration lengthens the
life of the ];eart,, but does mnot sustain it so
long as when the animal has died by woorara
or decapitation.

« 3pd,—That in the frog the heart-acts conti-
nue after respiration has ceased, and sometimes
survive until the sensory nerves and the nerve

-=pentres are dead, the motor nerves alone remain-

ing irritable.

¢ 4th.—That in warm-blooded animals respira-
tion ceases, owirg to paralysis of the nerve
centres.

“« 5th—That the sensory nerves, and the cen-
tres of nerve power in the medulla spinalis and
medulla oblongata, lose their vitality before the
efferent or motor nerves become affected.

« Gth.—That the muscular system retains its
irvitability in the cold-blooded animals acutely
poisoned, for a considerable time after death.”

The cause of the death in chronic or second-
ary poisoning, Weir Mitchell says, “may, with
propriety, then be referred to the incipient putre-
factive changes which affect the blood, as well
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as to the continued influence of the agencies
which first act to depress the heart’s action, and
destroy nerve function.”

The Indian We have now arrived at the time when the

Commision. Indian Snake-poison Commission (of which Dr.
Ewart was President, and Dr. Macke.nzie and T
Members) issued their report in the latter part

-~ of the year. The object of the appointment of

the Commission is thus described in the re-

gﬁjﬁ:[‘l‘nfe'l'l'f port :—* From experiments made in London with
the dried poison of the Naga Tripudians (cobra),
Drs. Fayrer and Lauder Brunton were led to infer  « 4
that artificial respivation, applied to animals or Q
human beings, poisoned by any of the Thana-
lophidia of India, might prove successful in pro-
longing or saving life* Dr. Fayrer states, in a
letter, dated 29th November, 1872, to Her
Majesty’s Secretary of State for India, that, ¢ since
my return to London, I have, in conjunction with
Dr. Lauder Brunton, been making further inves-
tigations into the subject of snake-poisoning, espe-
cially with a view of ascertaining if there be any
means of saving life, and though I cannot say
that the desirable object of research has been
attained, I am satisfied that the results of certain

* Artificial respiration was first recommended by Dr.
Beddoes (vide Chapter II), It was tried also by Dr.
Weir Mitehell,
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experiments are interesting and important, as
they point in that direction. I have recorded an
opinion, derived from a long and elaborate series
of experiments, that none of the so-called anti-
dotes possess the virtues or powers attributed to
them ; but, in the experiments recently made, it
is ascertained beyond a doubt that the life of an
animal poisoned by the cobra-virus may be pro-
longed for many hours by artificial respiration,
and it is, therefore, possible that, if respiration be
artificially continued for a sufficient length of
time, life may be altogether preserved. In expe-

~—riments performed upon the fowl and rabbit, after

the most complete development of the physio-
logical action of the poison, amounting to total
paralysis and convulsions, conditions which
immediately precede death, the convulsions
ceased, and in one case the heart was kept beat-
ing vigorously for about nine hours (and probably
then failed from imperfect respiration carried on
in the cold)—a result never before attained by
any means that I am aware of !’” T had kept a
dog alive for nearly twenty-four hours by artifi-
cial respiration. The results obtained by artifi-
cial respiration in animals subject to the action
of the curara, wourali poison, were calculated to
encourage Dr. Fayrer to hope that similar treat-
ment might possibly succeed in restoring to health
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animals almost dead from snake-poisoning. He
remarked, ¢ There is apparently a strong analogy
between the action of the cobra-virus and that
of the curara poison of South America. It has
been ascertained that an animal poisoned by
this agent may, after apparent death for many
hours, be restored, if artificial respiration be
carefully and continuously applied for a suffi-
cient length of time, the temperature of the
animal being at the same time sustained at
blood-heat by artificial warmth. Curara, it is
believed, kills by paralyzing the peripheral

distribution of the motor nerves, thus indueing*

asphyxia by involving the muscles of respiration
in general paralysis. If, however, the heart’s
action can be sustained by artificial respiration
during a sufficient length of time, to allow of
elimination of the poison through the excretory
organs, (for whilst the heart acts they continue
to perform their functions), the paralyzed muscles
regain their power, and life is slowly, but cer-
tainly, restored. I am not prepared to assert
that the cobra-poison kills in exactly the same
way as curara; I am inclined to believe that it
does not; but still analogy in the results of
experiments support, or, perhaps, rather suggest,
the idea that, if artificial respiration be sustained
in a case of cobra-poisoning, and life be thus
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avtificially supported for a sufficient length of
time—it might be for days—elimination of the
poison may occur, and recovery may result.”
Sir Joseph Fayrer was, however, by no means
sanguine of the success of the treatment.

This was the procedure adopted by the Com- Mode of per-
mission. After poisoning the animal, a dog :::r:;m;;s;?xrr::
either directly by the bité of a cobra, or by the Bl
hypodermic injection of the virus, when conyul-
sions, general paralysis, and cessation of respira-
tion were fully developed, a canula was quickly
. insertedinto the trachea. In the external end of
_sthe canula, about a foot of India-rubber tubing was

attached ; and, into the free extremity of this, the

nozzle of the bellows was fitted. The canula,
tubing, and bellows,especially constructed for the
purpose of avoiding clogging with mucus, were
all connected and ready for use before the per-
formance of the operation of tracheotomy was
ever attempted. This was a necessary precau-
tion, inasmuch as valuable time would have
been lost had the connexions hetween the differ-
ent parts of the apparatus been always made
after the trachea had been opened. Care was
taken to see that the channels, through which
the respiration was to be carried on artificially,
were clean and patent. To the canula was

also attached a supplementary side tube, pro-
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vided with a stop-cock, to admit of the escape
of respired air, whenever it was found it was
not being rapidl.y enough discharged by the side
of the tube, through the mouth. The elastic
recoil of the lungs and atmospheric pressure
were generally suflicient to accomplish the act
of expiration. Whenever these were deemed
inadequate to empty the lungs, the opening of
this stop - cock, and compression of the chest
with the hands, were employed to secure effi-
cient expiration, whilst the pumping in of air
was in no way interrupted for a single instant.
}{c"fﬁf'feg’,‘,l;‘if‘ As regards the effects of artificial respiratiome
tion. on animals bitten by snakes, the Commission
remark: “Death from snake-poisoning is pre-
ceded by general muscular paralysis, induced
by interference with the actions of the spinal
cord, medulla oblongata, and it may be the
central ganglia of the encephalon, convulsions,
unconsciousness, and absolute cessation of respi-
ration. The rhythmic action of the heart con-
. tinues for about three or four minutes longer.
In these experiments the time selected for
the commencement of artificial respiration in
the manner already indicated was the exact
period when the breathing had ceased, and
about three or four minutes prior to the stop-
page of the beating of the heart. ... The
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average lapse of time between the infliction
of the bite and the cessation of the respira-
tory process, was only forty-two minutes, the
maximum and minimum having been one Lowr
and ten minutes, and twenty-five minutes res-
pectively ” without - artificial respiration. A
cobra does, however, sometimes kill in a much
shorter time. “The powerful influence of arti-
ficial respiration in supporting and prolonging
life is well illustrated . . . . Life was thus pro-
longed on an average fen hours and forty-one
minutes, the maximum having reached seventeen
. 078 amd siz minutes, and the minimum three
hours and ten minutes.”

The Commission continued the experiments
with decreasing doses of cobra-poison hypoder-
mically injected ; at last with the following re-
sult, when only one-fourth of a grain of the poison
was injected. It took four howrs and two minutes
until artificial respiration was resorted to. In
four minutes more, in the absence of this sys-
tem, this animal’s heart would have ceased to
beat and somatic death been complete. But by
its steady application, life was extended to forty-
one howrs and fifty-two minutes.

And the Commission thus sum up the 1esu]t
of the trial of artificial respiration :— The power
of artificial respiration in supporting the respira-
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tory proecess;in maintaining the action of the
heart, and the circulation of the blood to all
parts of the body; in effecting the arterializa-
tion of the blood; in sustaining the. life of the
secreting and excreting organs, and that . of the
organic system of mnerves; and in, probably,
keeping up an imperfect form of nutrition of the
tissues to which arterialized blood is supplied in
abundance, for periods of time varying, to a
great extent, according to the quantity of poison
introduced into the system through the absor-
bent channels of the body,is therefore placed
beyond all question. ek
Artificial res. - But its influence in saving life, even when
g"ii":“?‘(:""",if;;“‘r;m very small quantities of the poison have found
S?“I:‘*“({l': of entrance into the juices, is extremely problem-
atical. It occurred to us that there might
be hope of preserving life if the method were
employed in conjunction with certain drugs
And though that hope was, from our previous
experience of the mortal nature of the poison
over animal life, very faint, we resolved to try
artificial respiration with the exhibition of medi-
cines, and in a few instances with the transfusion
of blood from a healthy dog into dogs poisoned
with the virus of the cobra.” But the Commis-
sion found that the exhibition of drugs in no
way improved the chances of prolonging or pre-

o
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serving the lives of the animals experimented

upon.

The Commission performed nearly two hundred T;(Iilﬂusness )

experiments on dogs, and as many of them ot
occupied both day and night, and I personally
conducted everyone of them, I am in a position )
to say that the strain upon the experimenter
was sometimes exceedingly great. After being
up for three hours, I have remained in the
experimenting room watching the dog experi-
mented on for forty - six consecutive hours —
without sleep and without leaving the room.
Tilis vigilance was absolutely necessary, as a half
minute’s cessation of the artificial respiration
opemtions, on the part of the men, would have
been fatal to the experiment.in hand, and would
have necessitated the conduct of a fresh experi-
ment. Add to the number of hours, a close room,
the peculiar stench of pariah dogs, and plenty of
mosquitoes, and you may realize one’s discomfort
while the experiment lasted, and the state of
fatigue afterwards.

As regards the quantity of cobra-poison re- &“‘K;‘("is‘l‘ﬁ%
quired to kill, the Commission found tha!a the
tenth of a grain killed a dog, weighing 18 1bs., in
eleven hours and thirty minutes. One-twentieth
of a grain injected beneath the skin of a dog,
weighing 26 1bs., produced drowsiness and vomit-

I
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ing, but the animal recovered. The thirty-second
part of a graininjected into thie peritoneal cavity
of a dog, weighing 121bs., produced all the symp-
toms of cobra-poisoning, and eventually killed it
in about fifty hours.

These results shew mnot only how fearfully
subtle is cobra - poison, but* how a favourable
termination, after the manifestation of serious
symptoms, may be attributed to the effects of
the administration of reputed antidotes.

Experiments  The Commissionobtained some poisonoussnakes
withAustralian : . 2

snakes. from Australia — the Pseudechis porplhyriacus,

or black snake; and the Hoplocephalus curias,

the tiger snake. Both these snakes somewhat

resemble -the Indian cobra, but their fangs are

smaller, and they probably secrete less poison and

Ammonia. are not so deadly. With the poison of these snakes

_the Commission tested the efficacy of the ammo-

nia treatment advocated by Halford, but, like

Fontana, Fayrer, Hilson, and myself, in regard to

* Indian snake - poisoning, they found it useless.

This decision was subsequently agreed with by

the Melbourne Medical Society.*

Mr. Ped] . me n
obraivaiahan The Report contains also a report of the ana-

lysis of cobra-poison by Mr. Alexander Pedler,

_’ As belief in this system of treatment has not yet quite
died out, and as I am convinced it is most pernicious, I have
dealt fully with the subject further on,
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_F.C.S. Asregards Mr. Pedler’s analysis the
Commission observe :—

« So far as we are aware, this is the first time
that absolutely fresh cobra-poison has been sub-
mitted to ultimate analysis.” It will be observed,
from a reference to the following tables, that the
substance isolated and analyzed by Mr. Pedler is
more nearly allied to albumen than that sub-
mitted to examination by Dr. Armstrong, F. R. S.
The reason of this discrepancy may possibly be
found to exist in the fact that the poison investi-
gated by theformer gentleman was fresh and pure,
witilst that analyzed by the latter was already in
a state of decomposition before it was analyzed :

ARMSTRONG. PEDLER.
i Crude poison Pure and fresh s
(decompos- z Albumen.
A poison.
ing).
Carbon 4355 52:87 534
Nitrogen 43:30 17:58 158
Hydrogen ... 751 7
Sulphur not ascertained 18
Oxygen Ditto 220

« It is quite impossible,” says Mr. Pedler, “to
draw any deductions as to the nature of the
poison. It is more than possible that the poison
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is a mixture of albuminous principles with some _
specific poison.” Blyth claims to have isolated a
crystalline principle. He says: “The poison has
been examined by several chemists, but until of
late years with a negative result. The writer
was the first to isolate, in 1876, a crystalline
principle which appears to be the sole active
ingredient ; the yellow granules were dissolved in
water, the albumen which the venom so copiously
contains coagulated by alcohol, and separated by
infiltration ; the alcohol was then driven off at a
gentle heat, the liquid concentrated to a small
_bulk, and precipitated with basic acetate of Ll
The precipitate was separated, washed, and de-
composed in the usual way by S. H2, and on
removing the lead sulphide, ecrystals having
toxic properties were obtained.” Gautier declared
that he found an alkaloid in cobra-poison resem-
bling a ptomaine. But considerable advances in
the chemical analysis of the venoms have lately
been made, and will hereafter receive attention.
It is said that cobra-poison is the most powerful
animal poison in existence, but after my expe-
rience with the ptomaine, which is generated in
the bowels of persons suffering from cholera,®

-

* There is a marked resemblance, in sdme respects. be-
tween the symptoms of cholera-ptomaine poisoning and
cobra-poisoning.
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I am inclined to doubt that statement, though,

quantity for quantity, it may, of course, be so.
Cunningham and Lewis made a careful micros- Cunningham
copic examination of cobra - poison and of the :i’xgr{):&’;?x:
blood of the poisoned animals, but with nega- of :2',,'3,::"::0
tive results. Dr. Wolfenden, late Professqr of
Physiology at the Charing-Cross Medical School,

says, however : “ I have for some time been mak-

ing experiments upon the blood of many ani- woirendens

mals. I cannot consent to the generally received experiments.
opinion that cobra - venom exerts no influence
upon blood. My investigations, which will short-
lybe published, have convinced me that cobra-
venom decolorises Ariving out the hzemoglo-
bin a large propo the dises, and breaks
up a large numb ae white discs, completely

filling the plasi . with minute granules. The
bacterial forms, which are present in such large
numbers in cobra-venom, I do not think have
anything to do with the activity of the venom.
When recovery takes place from poisoning
with a dose of the poison insufficient to kill,
it is not improbable that a condition of blood-
poisoning may supervene, secondarily, as in
one of the cases I have quoted.” Neither
Wall nor I have ever witnessed a condition
of blood-poisoning after the injection of fresh
venom. Recovery, when it does occur, is always
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rapid and complete : not so in viper - poison-
ing.

Diteatofvenom — h e question of the fluidity or otherwise of the
blood in persons poisoned by snake-venom is of
some importance, medico-legally. At page 376 of

IR L oy Norman Chevers’s important work on Medico-

\ legal Jurisprudence, will be found the following
foot-note :—* The reporter in the Lancet says, the
blood was altogether dark, alkaline fluid (this
was thirty bours after death, in the month of
October), and it emitted a peculiar sour and

sickly smell, quite different from the odour com-

monly known to pervade the dead-house.* This...

is quite contrary to Indian experience. The blood
drawn from an animal which has just died from
cobra - poison always coagulates firmly. The
blood of animals killed by Russell’s viper does
not coagulate.” Now this statement, coming
from so high an authority, is likely to mislead.
The conditions under which the blood remaing
fluid, and under which it coagulates, are thus
described by the Indian Snake Commission :—
Cirenmstances  The blood appears to remain fluid after death

under which

blood remains under the circumstances noted below :(—
fluid after

death. 1st—When a large quantity of the ecobra-
poison has been directly injected into the cir-

* This is the report of a case in which a man was bitten
by a cobra at the Zoological Gardens, London.

o
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culation, as for example, into an artery or a
veln.

9md.—Tn cases where animals or human beings
have been poisoned by the bite of vipers, such
as the Russell’s viper.

3rd—Tn all cases of snake-bite, whether from
the poisonous colubrine or viperine genera, in the
human subject.

The blood undergoes either partial or complete
coagulation.under the following conditions :—

1st—When a small quantity only of the cobra-
poison has been injected into a vein or an artery-.

9nd—1In cases where the lower animals have
been bitten by the cobra.

Why the admixture of a large and quickly
fatal injection of the cobra-virus into the circu-
lation of animals should produce comparatively
permanent fluidity of the blood, or interfere with
its ordinary coagulability soon after removal from
the body, or after death, and why the injection
of a smaller and more slowly fatal quantity should
interpose no obstacle to its speedy coagulation,
are questions extremely difficult to account, for
or explain. We can only state the fact that, in
the one case, coagulation occurs speedily ; and in
the other, this coagulation is retarded or alto-

| gether prevented by some cause at present un-
known. I gaveitasmy opinion that the larger
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the quantity of the poison absorbed, the nearer
to fluidity will the blood be found after death—

~ that is to say, the fluidity of the blood is entirely

dependent upon, and is in direct proportion to,
the amount of the poison taken into the circula-
tion. The fact of the blood remaining fluid in
the case of man heing bitten by a cobra and
coagulating in the case of an effective cobra-bite
in the lower animals, can probably be accounted
for in this way. The poison is, no doubt, absorbed
in the human subject in a large quantity before
death supervenes, consequently ‘the proportion
of poison to blood is greater than in the lower .
animals. Whether this be the true explanation
of the matter, I, of course, cannot positively
assert, but, at any rate, it appears to me to be a
rational solution of the problem.

In 1883, Dr. Wall published the resunlts of his
investigations, which I think were commenced
in 1875, and his contribution to the literature
1s certainly one of the most important ever pub-
lished, though it must be remembered that,
unlike most of his predecessors, he had a mass
of important scientific material at hand to assist
and direct him in his researches, which he un-
doubtedly conducted with much ability, care, and
scientific precision, as his little work amply
testifies. “ The inquiry,” says Wall, ¢ that natur-
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ally presents itself first in considering the subject
of snake-poisoning is — How does snake-poison
kill 2 and what are the changes it effects in the
animal system ? And; as a consequence of this—
Is there only one poison, or are there several 2
Upon the answers to these questions depend both
the certain recognition of snake-poisoning when
it comes under observation, and the indications
that must serve as guides to us in the treatment
ofit” And on these lines Dr. Wall conducts

.
1 e . - O y Symptoms of
his enquiry. After explaining the ' effects of S3yra-poison-

cobra-poison on animals of different classes, he g in man.

. ¢hews that the symptoms in man are peculiar,
owing to the difference in the organization of
his nervous system. He draws special attention
to the pain and to the local specific inflamma-
tion upon which the pain depends. Intense
mental shock in snake-bite may render the
victim insensible to pain, at least for a time.
The characteristic local condition he considers to The local

3 3 effects of a
be of the utmost practical importance. Exter- snake-bite
described.

nally there may be scarcely a sign on the skin to
mark the spot where the snake inflicted its bite :
or possibly, one or two small punctures, or even
o scrateh may be found, especially if the part
bitten be the fingers.* It may even happen that

—

% When manipulating a large Daboia, sometime since,
to extract its poison, I found that on one side two fully
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the partis slightly swollen or discoloured. But
whatever may be the condition of the external
aspect, there will be found a distinet change in
the parts beneath. Dr. Wall fully describes the
appearances that are found beneath the true
skin. Briefly stated, the areolar tissue will be
found to resemble red - current jelly in appear-
ance, or if a large quantity of venom has not
been injected, there will be only a pinkish effu-
sion. “Thislocal hyperamia,” says Wall, “is the
first indication that we obtain that snake-poison
has really entered the system.” True, but while

admitting that it is of value as a diagnostic sign

of a poisonous bite, T must observe that it is no
certain indication of the injection into the tissues
of a fatal doseof poison. Very extensive local mis-
chief has been observed to have occurred in cases
which have terminated in recovery. The prac-
tical importance of this appearance in the living
subject, therefore, seems to be somewhat limited.

I have said in the living subject, because in
the dead it is really the only safe distinguishing

formed fangs were unsheathed. Now, supposing this snake
had effectively bitten a person, we should have found three
distinct fang-marks at the bitten part. Not the slightest
reliance is to be placed in the appearance of the scratches
ot punctures, thongh very much stress has been laid upon
them as a means of diagnosing the bite of a venomous
snake. (Vide p. 4.)

> g
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sign which can justify our concluding that death
has resulted from snake-poisoning. Now, bearing
in mind the fact that deaths under very suspi-
cious circumstances are sometimes reported as
from snake-poisoning, it behoves the officer con-
ducting the post mortem examination to search
diligently and minutely for this characteristic
sign. At the same time it must be carefully
borne in mind that, should the fangs puncture a
vein and the poison be injected directly into it—
a highly improbable contingency—the character-
istic local appearances would not be observed.
Phat cases of murder are sometimes returned as
death from snake - bite, is shewn in the pages
of Chevers’s “Medical Jurisprudence;” and al-
thongh a very significant case is within my
own knowledge, I cannot believe that they are
very common., Dr. Chevers's suggestion that
the corpses of persons said to have died from
the effects of snake-bite should be occasionally
examined by the Civil Surgeon, is deserving
of more attention than it has hitherto re-
ceived.

As regards the characteristic symptoms of Symptoms of
cobra-poison-

cobra-poisoning in man, they are thus described
by Wall:—A feeling of intoxication appears to
be the first constitutional effect of the poison.
It is very generally complained of, but not uni-
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versally so, as it would require some intelli- -

gence on the victim’s part to mention it. The
next symptom is loss of power in the legs—at
first staggering, then inability to support the
legs—due to progressive upward paralysis of the

_ Spinal-cord and .at last complete paraplegia. At

Resemblance
of the symp-
. toms of

cobra-poison-
ing to those
of glosso-
laryngeal
paralysis,

‘this time there is scarcely any loss of power in

the arms, which may remain completely under the
influence of the will. The next symptoms are very
characteristic. Thepatient loses power of speech,
of swallowing, of inoving the lips; the tongue
becomes motionless and hangs out of the mouth,
and the saliva, which is secreted in large quan-
tities, runs down the face, the patient being
equally unable to swallow it or eject it. “ It is
singular,” says Dr. Wall, “that the striking
resemblance of these symptoms to the disease
known as glosso-laryngeal paralysis has not been
previously noticed. Now, the preponderance of
medical opinion attributes this disease to lesion
of certain tracts of the medulla.” Dr. Wall con-
firms the views of his predecessors when he re-
marks that “it is evident that cobra-poison has
a special affinity for acting on the respiratory
centre, and those ganglia allied to it in the
medulla oblongata which are in connection
with the vagus, the spinal accessory, and the
hypoglossal nerves, and that it is directly

—
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to this destructive action that we have to
attribute death in most cases of cobra-poison-
ing. - y
Sir Joseph Fayrer first pointed out this fact,

and he was confirmed in his opinion by Brunton -

and the Indian Commission. The respiration

becomes slower and slower until the victim dies
suffocated. Wall does not believe that cobra-

poison ever kills by tetanizing the heart, as was , . = .
supposed by Fayrer and Brunton, and I think :l&gnz;izlilnz.vme
there ave grounds for believing that he is correct loaxs

in his view. In very rapid cases of poisoning, immediately
instead of the graduz;l extinction of the function ::c(;?gntl«l)? the
of the cerebro-spinal centres, the poison, he says, ZZ?SLZIOW‘
appears to act almost immediately by stopping

the action of the respiratory. centre. He fully

describes and illustrates by stethometric charts

the effects of eobra-poison upon the respiration.

Briefly stated they are: slight quickening, with

increase of the excursus, followed by rapidly

increasing retardation, with a certain amount of

lessening of the excursus—the latter being less *

affected than the former; sudden and abrupt
inspiration, followed by an equally sudden expi-

ration, until the respiratory effort is entirely

abolished, and after a pause the convulsions of

asphyxia terminate life. Cobra-poison exercises

little influence upon the circulation and tempera-
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ture,® nor has it any particular effect upon the

higher sensorium.f This fact has been noticed -

over and over again, and is of some importance
diagnostically. The pupil of the eye also is un-
affected. On secretion, generally, the poison has

- great effect; nearly all secreting tissues being

affected by it, especially lachrymation, and even
more so, salivation, marked and constant. The
whole alimentary tract pours out mucus. The
larynx and trachea become almost occluded by
frothy mucus.

I have already pointed out that Dr. Wolfenden
cannot accept the generally received opinien
that 'cobra - poison effects no great change in
the blood, and on this point Wall says,  that
there is .no great change in the blood is
evident from the fact, that when an animal has
survived the same symptoms produced by cobra-
poison, it is found to be quite well and to suffer
no further inconvenience from blood-poisoning
or other causes.” It is just possible that when

* If Wolfenden is correct in his analysis, it must be
found that there is relatively little albumin - venom in
cobra - poison, since he svtates that this element of the
poison produces a striking fall of temperature.

T These two facts alone are sufficient to distinguish
(.:obm-poisouing from alcoholic poisoning. in which there
18 arapid fall of temperature, and stupor or coma.

el
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extensive sloughing occurs at the bitten part,
septiccemia may oceur, but this can scarcely be
attributed primarily to the cobra-venom, or be
regarded as a physiological effect of the venom.
Before leaving the subject of cobra-poisoning, I
may state that Sir Joseph Fayrer and Dr. Lauder
Brunton, in their valuable series of papers on the
subject, maintain that though the greater part
of the nervous system is affected, yet the termina-
tions of the motor nerves suffer especially, and in

a very marked manner. Dr. Wall, on the other °

hand, is of opinion that there is no need tosup-
pose a special effect of the poison on the peri-
pheries of the motor nerves.

As regards the daboia-poison, Dr. Wall says,
that the preliminary and local effects of the bite
of a Daboia Russelli resemble those of the cobra,
only that the consequent pain and inflammation

Daboia-poison.

ave much more acute. The first constitutional The primary

convulsions

symptomot daboia-poisoningis convulsions, which of daboia-

may vary in degree from those producing slight
muscular twitching, to those which produce
almost instant death. These primary convulsions
depend upon the amount of poison injected, and
the relative size and strength of the animal affect-
ed. Birds are most easily affected, and next to
them the Lacentilic : mammals also are very easi-
lyaffected by the convulsion-producing properties

poisoning.
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of the poison. On the other hand, amphibia only
exhibit symptomsof general paralysis. Walldraws
attention to a curious fact, viz., that by heating a
solution of daboia-poison to 100°C. it loses com-
pletely the power of producing primary convul-
sions, even in birds, which, under other circum-
stances, it is difficult to poison without their occur-
rence. This may, perhaps, be accounted for by
some glteration in the albumin - venom being
affected by heat ; though it is true, Dr. Wo]fenden
says, that a,lbumm - venom is not destroyed by
heab (95°5), it may, however, be altered. This

Tiree forms of 18 2 point which requires elucidation. In daboia-

deathindaboin-

poisoning.

Secondary
convulsions,

poisoning there are three forms in which death
occurs. Firstly, from the primary convulsions.
Secondly, from advancing paralysis. Says Dr.
Wall,  the respiration and pulse become greatly

accelerated, and there is gradual loss of power in -

all the limbs, vomiting may occur, sanious dis-
chargesissue from the rectum and other parts, the

* pupils are usually widely dilated, and the respira-
tion becomes less and less, and may cease with or d

without convulsions.” These secondary convul-
sions are simply the expression of carbonic acid
poisoning. The third form of death from daboia-
Poisoning is altogether unlike anything observed
In cobra - poisoning. Tt occuts in those cases in
which insufficient poison has been in jected to

]

—
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cause death in the above - mentioned forms. It
is, indeed, death from blood - poisoning. The
animal has very few nervous symptoms, very
likely none at all, but on the second day he
appears ill, refuses food, has diarrheea, his urine
contains albumin, and he may linger on in this
state for days, dying exhausted, or some acute
complication may supervene, causing death rapid-
ly. It may be an cdematous condition of
the lungs, or a hamorrhagic condition of the
system generally, that proves fatal. Heemorr-
hages may take place from lungs, stomach,
rectum, kidneys, and even skin. I once saw
a remarkable case of blood - sweating in a cow
which I had caused to be bitten by a snake
(viper). Sir Joseph Fayrer, in a paper on the
nature of snake-poison, which he read recently
before the Medical Society of London, of which
he is President, says—* In 1868 I described the
action’of cobra and daboia venom in the case of
two horses bitten by these snakes. I also point-
ed out the peculiar action of daboia - venom in
causing early convulsions. In some the con-
vulsions are more marked, and in others death
is preceded by a more decided state of lethargy

: Dr. Wall gives a more complete
exposition of the varying effects, and shews
them to be greater than I supposed,” Dr. Wall

K

Fayrer had
drawn atten-
tion to the pri-
mary convul-
sion of daboiu-
poisoning in
1868.



Cobra-poison-

ing and daboia-

Doisoning
contrasted,

146

THE LANDMARKS OF

summarises the difference in the action of cobra

and daboia venom as follows :—

v CoBra-PorsoN.

1. The regular course
is slowly advancing, gene-
ral paralysis coming on
after an interval without
symptoms, with especial
paralysisof thelips,tongue,
larynx and  pharynx,
and complete destruction
of therespiratory function.
Death is often attended by
convulsions, which depend
on asphyxia.

9. Very quickly des-
troys respiration. After
slight acceleration there
is slowing, and excursus
is lessened.

3. Kills birds and rep-
tiles only after paralysis.

DaBo1A-PoIsoxN.

1. Commences its ac-
tion by producing violent
general convulsions, which
often terminate fatally, or
may be followed immedi-
ately by paralysis and
death, or may also be
recovered from, paralysis
and death following later.

The paralysis is general,
and lasts a consideraBle
time after respiration is
extinguished. No special
paralysis of lips, tongue,
larynx, and pharynx.

2. At first quickens
the respiration very much
more than cobra- poison
does, and the lessening of
the excursus and the re-
tardation of the respiratory
movements do not occur
80 S00D.

3. Invariably kills birds
and reptiles at once in

_ convulsions,
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CoBRA-POISON.

4. Doubtful if it affects
the pupils. Salivation con-
stant.

5. Effect on the blood
slight.  After [recovery
from nervous symptoms,
no symptoms of blood-
poisoning observed.

147
DaBorA-PoIison.

4. Pupilalways widely
dilated. Salivation very
rarely met with.

5. Effectson the blood
Sanious dis-
charges the rule. Albu-
menuria is constant. Af-
ter recovery from the ner-

very great.

vous symptoms, the patient
has to go through a period
of blood - poisoning, per-
baps not less dangerous
than the primary symp-
L0 S S

X -a. Wall’s opinion
Dr. Wall says as regards the rattlesnake- TS 0PI

bite—" Fn its main features the crotalus resem- of Lihe rattle-
bles the Indian viper in its effects, the chief
difference being that the pumary convulsions are

very much less frequently seen.” Crotalus poison

is decidedly less dangerous than either that of

the Indian cobra or that of the Australian
hoplocephalus, and probably even than that of

the daboia.
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CHAPTER IV.

Lacerda’s investigations—Advocates the use of Perman-
ganate of Potash—My experiments and conclusions on
the use of Permanganate of Potash in snake-poison-
ing—Sir Joseph Fayrer's opinion—Liq. Potass® in snake-
bite—What can be done in snake-bite— Weir Mitchell and
Reichart’s recent researches into the physiological che-
mistry of venoms — Wolfenden’s investigations into the
chemistry of snake-venoms — The intra-venous injection
of ammonia in snake-poisoning : the evidence in its favour
critically examined — The treatment condemned by the
Victoria Medical Society.

>

) '&/‘VE are told by an American Reviewer (Mr.

Robert Fletcher) that, “Dr. J. B. de
Lacerda, Director of the Physiological Labora-
tory of the National Museum of Rio Janeiro,
has been, during the last ten years, experi-
menting with the vemom of Brazilian snakes,
especially with that of bothrops jararacassu, a
serpent which closely resembles its congener, the
North American crotalus, in the intensity of the
action of its venom. During that time, he has
made several communications to the French Aca-
demy of Sciences.” In 1872 Lacerda announced
that he had discovered ¢ figured ferments in the
venom of serpents. He placed a drop of rattle-
snake-venom under the microscope, and saw the
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production of spores take place. The spores in-
creased by scission and by internal nuclei. This
has not been confirmed by further experiments.”
On this subject, however, Dr. de Lacerda writes to
Sir Joseph Fayrer, as President of the Medical
Society : “ I beg leave to protest against an opinion
attributed to me by some of your colleagues, but
which I have never sustained. I refer to the
opinion that attributes to Bacteria the effects of
- the poison. I have weighty reasons for consider-
ing such an hypothesis is entirely false. I
recognized, indeed, by means of repeated and
caieful observations, that the venom contains
mieroeoceus in great numbers, and I made a com-
munication on this subject some three years ago
to the Academy of Sciences of Paris. These cor-
puscles, however, exist in the venom in an acei-
dental manner, as also in the human saliva, and
play no important part in the effectsof the poison.*
This last acts as a chemical agent, producing a
rapid alteration in the molecular composition of
the albumenia, which enters into the formation
of almost all animal tissues. On the blood,
given certain conditions, its effects are very rapid,
almost instantaneous; the same happens with

# Wolfenden says: “ The bacterial forms, which are
present in such large numbers in cobra-venom, I do not
think have anything to do with its activiby.”

»
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the nervous and other elements, whose functions

are disturbed immediately that the venom comes

in contact with them. Now, such immediate

action can never be attributed to bacteria, You

see, therefore, that this unsustainable theory

B cannot be invoked in endeavouring to explain the
neutralising effects of permanganate of potash.”

Effects of As regards the effect of the poison on the

fl';,‘(‘};;e;}'l’:if{:)'ld blood, Lacerda is said to have found that— The

;ffc‘;’r‘(‘i';‘g ©  blood of a poisoned animal presented the follow-

ing phenomena: the red corpuscles began by

presenting little shining points, which increased

until the globule broke down, and was replaced

by numerous ovoid corpuscles, very brilliant, and

possessed of oscillatory movements.* The blood

obtained from animals which had died from ser-

pent venom, when injected into others hypoder-

mically,invariably produced deathinafewhours.”

Lacerda ves “But,” says Mr. Fletcher, “ the most interest-

o one ing of Lacerda’s discoveries was reported to the

dpousiin French Academy, of Sciences, in September 1881,
After proving the inefficiency of various supposed

antidotes, such as perchloride of iron, borax,

tannin, and other substances, he found that the
permanganate of potassium produced very re-

markable results. He obtained his supply of

* Vide Wolfenden's observations on the same subject,
.
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poison by forcing the bothrops (the more deadly
variety) to bite cotton -wool, and the venom
which poured out upon it was dissolved in eight
to ten grammes of distilled water. A syringe
full of this solution was injected into the cellular
_ tissue of the thigh or groin of a dog. In from

one to two minutes after, the same quantity of
a filtered one-per cent. solution of permanganate
of potassium was ejected. * The dogs, examined
the next day, exhibited no evidence of injury
except a trifling local irritation at the point of
injection ; nevertheless, this same solution of
venom, injected into the tissues without the
counterpoison, produced great swelling, abscesses,
and extensive loss of substance.”

But to quote again from Lacerda’s letter to
Sir Joseph Fayrer :—

« Passing' now to the essential point of the Lacerdns
discussion that took place in the Medical Society, 3%';:;]:‘%3;,"‘
I will give, in a few words, how I comprehend,
and how I judge, that the efficacious effect of
permanganate of potash should be comprehended.
You yourself, by experiments made in 1869,
recognized that permanganate of potash, mixed
with the venom, took from it its noxious proper-
ties. Certain conditions of the experiments led
you, however, to deny the efficacy of this
chemical agent in the cases in which the venom
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had been inoculated in the tissues. As you know,
however, I have demonstrated by numerous
experiments and innumerable clinical facts, that
the neutralisation takes place even in the midst
of the tissues, which makes this substance a
chemical antidote of great value. The permanga-
nate of potash acts upon the venom, destroying
itin two ways: first, as a powerful oxidising
agent; second, by the potash, that forms the base
of the salt, passing a current of nascent oxygen
through a concentrated solution of the venom,
which loses entirely its noxious properties. This
experiment, which I have repeated many times,
gave me always the same result. Let us suppose,
now then, an individual is bitten. If injections
are made in the place of the bite from five to ten
minutes after the inoculation of the venom, this
is promptly neutralized in sitw, and the indivi-
dual runs no further danger. A great number of
facts have been observed like this in Brazil. If
aid is given late—hours after the bite, when the
fumefaction of the wounded part is very pronounc-
ed, and the phenomena that indicate the en-
trance of the venom into the circulation have
already declared themselves—injections, repeated
in various parts of the wounded members, part-
ing from the wounds made by the fangs of the
reptile, still give very good results. Nor is it

-y
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difficult to explain the good results in this case. «
The venom, as I have said, acts first locally, and
only enters the general circulation after the lapse
of a certain time, and by portions. The perman-
ganate of potash, meeting in the tissues with the
venom, which is little by little diffusing itself,
neutralises it in the various points where it has
been diffused, and thus stops the source of supply-
The entrance of new and successive portions of
the venom into the general circulation being thus
impeded, the organism takes charge of the elimi- o
nation of what has already-been introduced, and
whiich was insufficient to compromise the life of
the individual.” .
My attention having been drawn to the sub- My attention

is drawn to the

ject by a notice in the Englishman, I performed subject by an
nearly one hundred experiments with a view to “15;‘.;101;‘:):2.::::.
settling the matter as regards cobrs -poison, and

the conclusions I arrived at are noted below. It

is to be remarked that the poison experimented

with by Lacerda was that of the bothrops, a

snake not nearly so venomous as the cobra. My
conclusions were :—

I. That, in dogs no appreciable symptoms of cobra- The conclu-
poisoning followed the hypodermic or intravenous ?;g':rg:“““
injection of a watery solution of from two to seven ©Speriments.
centigrammes of cobra-poison when previously mixed

with from one to three decigrammes of permanganate
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» of potash, though, under ordinary circumstancess such
quantities hypodermically injected are more than
sufficient to produce fatal results.

IT. That, when similar quantities of a watery solu-
tion of cobra - poison were hypodermically injected
into dogs, and were followed, either immediately or
after an interval of four minutes (the longest interval
I have yet sufficiently tested), by the hypodermic in-
Jection into the same part of a watery solution of per-
manganate of potash (one to six decigrammes), no
appreciable symptoms of cobra-poisoning resulted.

ITT.  That, when glycerine was used, instead of

water, to dissolve the dried cobra-poison, the perman- -

ganate of potash appeared to have no power over the
virulence of the virus,

IV. That, after the development of symptoms of
cobra - poisoning, the injection of permanganate of
potash, whether hypodermic or intravenous, or both,
failed to exercise any influence upon the symptoms.

V. That, permanganate of potash possesses no pro-
phylactic properties, since death followed the hypo-
dermic injection of three and a half centigrammes of
cobra-poison in watery solution, in the case of a d[)g,
which had been hypodermically injected a few hours
previously with eight decigrammes of the agent in
solution,

VI That, it would appear' to be absolutely ne-
cessary that the permanganate to be efficacious should
come into actual contact with the cobra-poison.

_—

———— e
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_ VIL That, although no symptoms of cobra-poison-
ing followed the injection of cobra-poison and per-
manganate of potash, sloughing of the part injected
sometimes followed.

VIII. That, up to the present time it has never
been experimentally shewn that any agent has either
the power to neutralise the cobra-poison lying in the
tissues, or to prevent death when four minutes had
elapsed from the time of injecticn of the poison to
that of treatment.

IX. That, if permanganate of potash has such
power to destroy so subtle a poison as that of the [
cobra, it is probable that the hypodermic injection of
the agent, in the bite of a rabid animal, would des-
troy the virus which causes that terrible disease—
Hydrophobia.*

And T have certainly seen no reason to modify sir Joseph
or alter my opinions. Sir Joseph Fayrer’s opin- P Toane PN
ion as to the power of the permanganate may l’:gr“""f;n":m',lq‘fe
be gathered from the following extract from his of ‘potashs
address to the Medical Society of London :—* In
a pamphlet (Zzperiments on permanganate of
potash, and, its wse in snake-poisoning), dated
1882, Richards says:—%A solution of five per
cent. of permanganate of potash is able to neu-
tralise the poison, ¥Yand recommends that this

* This would, of course, depend greatly upon whether
the virility of hydrophobia-virus was due to a chemical, or
an organism. I am very much afraid that Pasteur has raised
hopes which will not be realized by his method.
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“should be injected into the bitten part after.a
ligature has been applied;it is less likely to cause
sloughing of the tissues than any other agent
which could neutralise the venom.” In his letter,

dated July 22nd, 1882, he says, ‘Itis, in my expe-

rience, the best local application we possess. It is
not a physiological antidote, but a chemical one,
and is utterly powerless to effect any influence on
the lethal action of snake-poison’ (meaning con-
stitutional action). He is of opinion ¢ that when-
ever opportunity offers, the injection of perman-
ganate of potash should be resorted to, assuming
that a ligature has been applied (where it can be
applied at all) within five minutes from the bite.’
In the average run of cases,the permanganate will
certainly destroy the poison lying beyond the
ligatured part, if it come in contact with it ; but
as Wall pointed out, the difficulty of insuring its
contact with the poison is so great asto render it
practically unreliable, I agree with Riclmards that,
so far as it goes, it is a good local application, and
assuch ought to be used, or in its absence, tannic
acid or liquor potassee’ might be resorted to
with the same object ; but as a constitutional
remedy, as a physiological antidote, it is
powerless, like all others that have been tried
and failed to do good. Dr. Lacerda himself,
although he attributes the highest value to it

SN,
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as a chemical antidote, both as a powerful ox-

idising agent, and by the action of the potash,

says, ‘ as to the idea of finding a physiological

antidote for snake - poisoning, I entirely agree

with you that it is a Utopia.” Although I found My conciusions
that Jiquor potassz practically answered the same of tl‘i:t][lz:.crlm“er
purpose as permanganate of potash, it did not *°“**
decompose the venom, but merely destroyed the
tissues in which the venom was lying, thereby
preventing its absorption; and it was subsequent-

ly discharged with the slough. This was proved

by the fact that when the venom and liq. potassa

were mixed and injected subcutaneously, no con-
stitutional effect followed ; but if the same mix-

ture was diluted with water and injected into a
vein, or into the peritoneal cavity of an animal,
symptoms of cobra-poisoning wer'e soon manifest,

and the animal died.

Now, as to what really can be done in snake- What can be
bite, I am afraid very little ; the first and mosb bite.
important indicat#on is, to prevent the absorp-
tion of the venom into the general circulation.

The ligature, excision, and application or injec-
tion of a solution of permanganate of potash—
strength 5 per cent.— are the means to that
end.* If the poison gains access to the general

> 1 have recently had an opportunity of seeing the
Wyeth Compressed Permanganate of Potash Tablets, pre-

\
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system, then positively nothing can be done. It
15 usual to recommend artificial respiration, and
the exhibition of stimulants in moderation ; but
I fear they are really of very little use.* Imme-
diate amputation of the part would, of course,
possibly save life, as might the ligature, &ec., as
before recommended. It is somewhat humiliat-
ing to have to confess that practically,so far as the
treatment of snalke-poisoning is concerned, we
are nearly as helpless as our forefathers were two
centuries ago. Unfortunately, our helplessness
is not confined to the cure of snake-poisoning, for
there are several diseases in existence which
baffle the skill and knowledge of the wisest and
most learned of our profession. It is, however,
some satisfaction for those who have spent the
best part of their lives in conducting these dis-
heartening investigations, to think that their
work may, in some measure, serve as landmarks
for the guidance, not only of future enquirers
.

pared by Messrs, Burroughs, Wellcome and Co., and
consider them a very excellent and particularly handy
form, They are quite reliable. Four of the one-grain
tablets added to a dram and a half of clear water will
eftectually neutralise snake-venom when brought in con-
tact with it.

* Stimulants given to excess can do only harm—(wide
observations regarding treatment by the intravenous
injection of amrmonia,)
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engaged in the particular field which has been
their special study, but of those who may be
called upon to investigate the nature of any of
the other animal poisons, which is at present
shrouded in profound mystery. We come now
to the subject of the most recent researches into
the physiological chemistry of the venoms.

In April, 1883, Drs. S. Weir Mitchell and Weir Mitchelt
Edward T. Reichart, of Philadelphia, published a ::c(tzuﬁe'crg?ws
preliminary reporton the chemistry of the venom fﬁ?,’;.‘.‘fi,;‘i?,‘;l_
of serpents, which, as they gbserve, represented ﬁ?{gﬁ:ﬁ;ﬁ?"’
only a part of an elaborate study of the poisons of
all their own genera of serpents. They expressed
a hope that their study might include that of a
number of foreign genera. “Qur researches,”
they observe, “have of late been rewarded by
so remarkable a discovery in toxicology, that it
has been thought well to announce it here rather
than to await their completion. We have,
therefore, selected from our notes such material
as seems to us of interest from its novelty.”

They remark, that in drying the venoms of Effects of
the rattlesnake and moccasin, there is a loss SoinE the
of nearly seventy-five per cent. This estimate
agrees with the loss as regards cobra - venom.

They point out, as a singular fact, that the
venoms abovementioned could be subjected to

the boiling temperature of water (except the
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venom of the Crotalus adamanteus) without a
completedestluctlon of their poisonouspower; but
with a noticeable alteration of their physiological
properties. In the case of the Crotalus ada-
manteus or diamond-back rattlesnalke, the toxi-
city of the venom is destroyed at a temperature
below 80° C. (176° F.) It will be récollected
that Wall found that the convulsion-producing
properties of* daboia-venom were destroyed at- a
temperature of 100° C., though the venom still
retained its poisongus power. As regards the
intensity of the venoms, Drs. Weir Mitchell and
Reichart express an opinion which correspopds
with that I have a.hcady giver. They say,
“beyond a doubt, cobra-venom is the most intense
in its poisonous power, the venom of the cop-
perhead next, then the moccasin and rattle-
snake.” The most important part of their paper
is that in which they describe the chemical
analysis of the venoms. They succeeded in

isolating three proteids, viz. :—

Venom-I’eptoﬁe

»  Globulin
»  Albumin. ‘
The first two they say are poisonous, and the
last innocent. According to them, the venom-
peptone is a “ putrefacient,” and the venom-
globulin a much more fatal poison, which
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probably attacks the respiratory centres, and
destroys the power of the blood to clot.

In the September number of the Indian woitendens
Medical Gazette will be found an important [yestigation
paper, which I had the privilege to communicate, :::{:‘e‘f;’;“sgfl
from the pen of Dr. R. Norris - Wolfenden, late
lecturer on physiology at the Charing - Cross
Hospital, London.

After paying a well-merited comphment to Dr.

Wall, Dr. Wolfenden says, ¢ Weir Mitchell and
Reichart, in America, have, for some time past,
been engaged in investigating this subject (of the
chemistry of snake - poisons), and they have
examined the venom of a number of snakes,
chiefly American. They are now completing their
investigations, which will shortly be published
by the Smithsonian Institute. One or two papers
haveappeared in America, already from their pen.
Though I have been trying for a considerable
time to get these papers, I have hitherto been
unsuceessful, and I am consequently in ignorance
of the scope and character of their investiga-
tions. I think it right to say this before men-
tioning my own experiments, because it gives
to my work that independent character that it
properly possesses. It is only since I began my
investigations into these animal poisons, that I
have become acquainted with Weir Mitchell and
L \
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Reichart’s work, throughashortcontribution made
to the Lancet of last year, in which the former
gentleman stated some results of their joint work.
This had resulted in the separation from snake-
venoms of three proteid poisons,—the one like a
globulin, attacking respiratory centres, and pre-
venting coagulum; a second resembling albumin,
and being probably innocuous; a third like
peptone, and being a “putrefactive poison.” With
some of these results T agree, but not with all.
Dr. Wolfenden sums up the results of his
investigations, but he remarks that they must
not yet be regarded as complete. He says there
are two poisonous elements in cobra-venom, viz.—
1. Cobra globulin-venom,
. 2. Cobra albumin-venom,
and that they probably exist in different p.ropor-
tionsin different secretions. What other albumins
are present are not of the importance these two
are. The globulin-venom poisons the respiratory
centre, producing no paralysisof muscle; the cobra
albumin-venom does not affect the respiratory
centre, but produces marked and progressive
motor paralysis, Wolfenden points out further,
that globulin - venom is slower in its action
than the albumin - venom, and a longer period
often elapses after the injection, before symp-
toms supervene and terminate life. The globulin
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is very deadly, and when once the symptoms
have supervened, asphyxia rapidly ends the exist-
ence of the animal. There is a rather extra-
ordinary difference of opinion between Mitchell
and Reichart on the one hand, and Wolfenden
on the other. Perhaps, an idea of the difference
will be best conveyed by a statement such as this :

Weir Mitchell Wolfenden.

Proteids. and Reichart,

( Peptone | Poisonons: putre- | None present.
facient.

Globulin | Attacks respira- | Attacks respira-
Cobra- J tory centre, and tory centre. Very
poison destroys power | powerful.

of coagulation of

blood.
. y
L Albumin | Innocent ... | Less powerful. Pro-
duces motor para-
lysis.

It appears that Reichart and Mitchell’s
“ peptone ” was precipitated by acetic acid, and
in one case their “globulin” was dissolved by
boiling, but it is a characteristic of the former
that it is not precipitated by acids, and of the
latter, that it is insoluble in boiling water (vide
Foster’s Physiology).

It is only bare justice to Drs. Weir Mitchell
and Reichart, whose valuable work has extended

.

Different
results arrived
at by Weir
Mitchell

and Reichart
on the one
hand, and
Wolfenden

on the other.
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over some years, to state that the researches
which they have yet published were considered
by them only preliminary, and that some of
their statements might have to be modified or
even, perhaps, withdrawn. Original researches
are, of course, liable to error in some particulars,
and if error there be, Dr. Mitchell will, I am
sure, be the first to acknowledge it.

In noticing these researches, the editor of the
Indian Medical Gazette remarks: “To trust to
dialysis alone, in the attempt to separate the
different proteids of snake - poison, is caleu-
lated to give most unsatisfactory results. Ewven
a crystalline salt, which is readily dialysable,
requires a period of several days for complete
extraction by dialysis. It would be practically
impossible to altogether extract a peptone, if,
indeed, such is really present, in this way.
Besides, in dialysing albuminous fluids, decom-
position must occur, and not only may an active
proteid thus lose its activity, but poisonous decom-
position products, which did not exist in the
original venom, may be formed in this way, and "
being readily dialysable, they will contaminate
the crystalloid proteids. The products which
Dr. Mitchell experimented with were obtained in
this objectionable manner.” Wolfenden adopted
arecognized mode of precise chemical analysis, so

¢

L
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that his proteids were presumably of a fairly pure
nature. Dr. Wolfenden has not yet accounted
for the specific inflammation which occurs locally,
on the injection of snake - venom — especially
daboia-venom. Does the venom-globulin act also
as a ¢ putrefactive agent,” and, if so, how ? The Dr. Waddell

- 5 5 o suggests the
editor of the Imdian Medical Gazette winds up appointment

his excellent article thus — “The important :;fo‘.i,,commls'
recent additions to our knowledge of snake-venom,
and the increasing perfection of experimental
methods, render the attainment of solid results
much more easy and probable at the present time
than hitherto. The time has now undoubtedly
arrived for the institution of a fresh commission
to re-investigate a subject of such admittedly
vital importance.” I doubt, however, whether
a commission is the best machinery for the work-
ing out of these questions. If one man, who is
thoroughly conversant with all the recent methods
of analysis, took up- the subject, the results
would be more satisfactory. And no better one
in India could be found for the purpose than
~the Editor of the Indian Medical Gazeite,
Dr. Waddell.- An investigator here has the
advantage of being able to obtain a very large
quantity of fresh cobra - venom, without which
no analysis, so far as cobra<venom is concerned,
can be considered absolutely satisfactory; but at

N
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the same time, investigations should, of course.
be continued by that able physiologist, Dr.
Wolfenden, who has done so much in the study
of animal poisons, and Drs. Weir Mitchell and
Reichart, who have already spent so much time,
labour, and money in snake - poison investiga-
tions, and who are the pioneers of these recent
researches. I am confident that I only endorse
the views of all his English fellow-workers, when
I say that no one has thrown so muech light on
the subject of snake-poisoning, as that eminent
physician and accomplished gentleman — Weir
Mitchell. y
Dr. R. Norris - Wolfenden has been conduct-
ing further researches into the ¢hemical nature
of cobra - venom, in the University College,
London, and has demonstrated beyond doubt, I
think, the proteid nature of the venom. So far
he is in accord with Weir Mitchell and Reichart ;
but he still holds that if peptone be present, it
is only in traces and purely accidental, and is
certainly not a noxious element of the venom.
He entirely disposes of the supposition that
the venom owes its properties either to an
alkaloid, as suggested by Gautier, or to a non-
proteid body, as held by Blyth. He made
eéxaminations of cobra-venom by the Stass Otto
method—the most reliable yet known—but failed
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to find the slightest trace of an alkaloid either
fixed or volatile. And in this particular, he
confirms the conclusions of Professor Wolcott
Gibbs, who made an ipvestigation in this con-
nexion at the request of Weir Mitchell.

On dialysing cobra - venom, and treating the
dialysates after Blyth’s method,* Wolfenden found
no trace of a «cobric acid ” leaving crystals such
as that gentleman has described, though it is true
that the dialysates are usually faintly acid, but
of a non-toxic nature.

Apart from the antecedent improbabilities of
the power of the venom being due to the pre-
sence of micro - organisms, as shewn by the
rapidity of the poisoning, the phenomena of heat
action and chemical action, Wolfenden found
that there is nothing in cobra-venom which will
grow under conditions favourable for bacteria.

He to some extent modifies his former con-
clusions — for which, however, finality was not
claimed—as to the toxic elements of the venom.
He now points out that there are three, viz :—

1. Globulin.
2. Serum Albumin.
3. Acid Albumin.

* Vide page 132,
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. And one non-toxic proteid in some specimens,
212 :—Peptone.*

As regards the physiological action of the
toxic proteids, he is of opinion that the serum-
albumin kills by an ascending paralysis without
that implication of the respiratory system, so
characteristic of the globulin, and—as he now
. says—in a lesser degree of the acid albumin.

It will be_observed that these researches have
reference to cobra-venom—an analysis of viper-
venom being still wanting.

Now, if Wolfenden is correct in his deductions
as to the destructive physiological action of these
proteids, we ought to find that the main factors
in the production of the phenomena of viper-
poisoning are the albumins. Until we have
before us an account of the analysis of viper-
venom, a few points of considerablé importahce
must. still remain in obscurity. For example,
what occasions the primary convulsions of daboia-
poisoning 2 What is the cause of the difference
in the intensity of the local effects of cobra and
daboia venoms ? -How is the subsequent blood-
poisoning in the case of daboia - bite accounted
for, when it is almost, if not quite, absent in
cobra-poisoning ?

* Vide page 163. I have certainly found peptone in
cobra-poison,
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I do not for a moment wish it to be under-
stood that I underestimate the value of these
important researches into the chemical nature of
snake - venoms, which must, of course, from the
difficulties of the enquiry and the comparatively
inadequate supply of the venoms, he slowly
progressive, but I am constrained to admit
there are yet some very material questions which
remain unanswered. Some of the more import-
ant are these :—Globulins and the albumins are
innocuous ; how then do the venom-globulins and
venom-albumins differ from them? Whencedothe
latter obtain their subtle toxic properties 2 There
mustbe a plus to the proteids. Whatis its nature ?
Unless, indeed, a mere change in the position of
the molecules is sufficient to account for it.

There are several good workers in the field
«— Wolfenden, Warden, Waddell, besides Weir
Mitchell and Reichart, the originators of the “new
departure,” and it may be confidently hoped
.that in the near future this recondite subject
will be satisfactorily elucidated. But then comes
the all -important uestion — Where shall we
find the antidote? Wolfenden says, we must
look for that amongst the compounds which will
oxidise the venom proteids alone. Potassium per-
manganate fails to counteract the lethal effects
of the venom, even when injected into the cir-
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culatory system, because it oxidises not only
those substances, but the proteids of the blood.

Dr. Wolfenden is engaged in analysing snakes’
blood, and has obtained for that purpose a num-
ber of harmless snakes from Ttaly. It has been
asserted that there is no serum-albuminin snake’s
blood, but Wolfenden has found serum-albumin
in small proportion and globulin in much larger
proportion. I' am glad to hear that he intends
working out the histology of the poison-glands.
The result of his labours, and of those of Weir
Mitchell and Reichart, is awaited with consider-
able interest. . &

It is to be hoped that some competent phy-
siological chemist will take up the subject in
Australia, in reference to the poisons of the snakes
to be found in that colony.

I have already referred briefly to the subjects
of the intravenous injection of ammonia in
snake-bite, but as the treatment is still to be
found recommended in the pages of some of our
standard works, T will deal more fully with the
question, and shew on what slender grounds
its reputation was based and maintained. We
have seen that, although originality of the pro-
cedure was claimed by Dr. Halford, of Melbourne,
as a fact, it had been tried and condemned by
Fontana. The grounds on which Dr. Halford
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was led to recommend the treatment were six
experiments on the lower animals; and the con-
firmatory evidence of its success was to be found
later on in a number of cases which were pub-
lished in the Australian newspapers. In order
to arrive at a just conclusion as to the merits
of the advocated treatment, it is necessary to
examine and estimate the value of these expe- -
riments 'and cases. As to the experiments:— p . iments
Experiment 1.—A dog, not weighed, was inocu- sritically,
lated in severai places with rattlesnake-poison,
sent from America. Neither the age nor the
quantity of poison inoculated, nor the mode of
inoculation resorted to, is mentioned. Twenty-
four hours after the inoculation of the poison,
the dog was motionless, « the heart’s action could
only occasionally be felt; then it was of the
feeblest; and the general opinion was that the
dog was dying.” Ten minims of ammonia were
injected. Half an hour afterwards ten minims
more were injected. “From this time he
gradually recovered, taking a little food in two
or three hours.” There is no doubt that this
animal was poisoned, but certainly not neces-
sarily fatally so, as Dr. Halford most unwarrant-
ably concludes. I cannot demonstrate this more
forcibly than by quoting a case described by Dr.
S, Weir Mitchell—a much more serious one.
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Note that in Dr. S. Weir Mitchell’s case the
symptoms of poisoning were very grave and
rapidly manifest. Says Dr. Mitchell :— The
next case, and the last of this kind, I have
placed alone ; because it has especial value as
showing how exceedingly grave may be the
signs of poisoning, and yet how rapidly and
complete may be the rally and escape. Experi-
ment.—A small brown terrier was struck twice
on the fore -leg and shoulder, by a large snake

. which T held in the loop as usual. Within ten

minutes the dog vomited, urinated, and passed
solid faeces. All this time he whined a godd
deal, and finally, at the fifteenth minute, lay down
on his side, breathing in jerks and twitching in
almost every muscle. No fremitus could be seen
at the wound, owing, perhaps, to the swelling,
which was great, and might easily have con-
cealed it from view. An hour after being bitten,
the dog had a slight convulsion and vomited
again. Meanwhile, I could scarcely feel the
heart beat, and the respirations were long and
laboured. On leaving the animal late in the even-
ing, and about seven hours after he was hurt,
he was lying on the floor, scarcely breathing and
nearly pulseless. He had passed liquid and
very dark stools and some water” His sensorium,
éven at this period, seemed to be unaffected.
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He was found perfectly well the next morn-
ing, except, of course, of the wounds caused
by the bites. This experiment will be found
described at page 71 of Dr. Weir Mitchell’s
“Essay on Snake - poison,” which Dr. Halford
informs us he had ¢ studied with the greatest
pleasure and profit,” and yet he can assure us, by
way of remark to his experipnent above-mention-
ed, that “it seems clear that the ammonia obviat- Dr. Haliord's
ed the tendency to death.” Experiment 2.—A s
dog was bitten by a tiger - snake — vomiting,
purging, and staggering occurred throughout the
dey. The next morning the dog was found
“ lying down, apparently at the point of death,
totally paralysed, but sensible.” Then three
more, and again five minims of ammonia were
injected, but still the animal did not immediately
get up and walk —as we shall presently see
was the result in Dr. Halford’s “cases ” —it
merely “seemed improved, and the breathing
fuller.” And it even remained in the same state
the whole of the next day and the day after that,
although ten more minims of ammonia were
injected. It did not immediately recover, and
was not reported well until eight days after the
bite. There are several worse cases on record
in which recovery occurred, and we find, after
the description of this experiment, the word



Some of the
fallacies
exposed,

174 THE LANDMARKS OF

“recovery,” which is not quite synonymous
with “cured.” Experiment 3.— A small dog
was inoculated with the contents—quantity not
ascertained — of one poison - gland of a tiger-
snake ; twenty-five minutes after, vomiting and
staggering came on; ten minims of ammonia
were injected ; but again, strangely enough,
the influence of thg poison did not seem to be
“quite overcome,” until seventy minutes after-
wards when the vomiting ceased immediately.”
“It, moreover, ate a meal five hours and twenty
minutes after it had been inoculated.” The
fourth and fifth experiments are similar, but the
sixth terminated fatally from a bite. The
Indian Commission record a case in which a
dog was bitten by an Australian tiger-snake ; it
was a great deal salivated, and vomited, but it
recovered. There are a number of cases on
record shewing how seriously affected from
snake-poison the animal may become, and yet
recover without being submitted to any treat-
ment. I have seen an animal in convulsions
over night, and app'u'cntly quite well in the
morning. There is an absolute want of preci-
sion in the conduct of Dr. Halford’s experi-
ments. In no instance was the quantity of
pPoison which was injected ascertained. That
Jome poison was injected is clear, but it is
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equally clear that the quantity was very small,
sufficient to produce symptoms of poisoning,

which lasted over days (in some instances), but

not enough to cause death. It is also absolutely

certain that the ammonia did not in any way cut
shortthe attack (sotospeak) of snake-poisoning, as
Dr.Halford and his friends insisted it does in the

case of human beings so seriously affected as to

be in a state of profoundcoma from snake-poison-

ing. Is not Dr. Mitchell’s case,in which the dog
recovered after a bite, without treatment, of a

much more serious character than any of the
above-menticned five cases? Great importance

having been attached to Professor Halford’s cases,

I ventured in the columus of a Melbourne paper

to analyse them, and I think I proved that
symptoms of alcoholism were mistaken for

those of snake-poisoning. One of Dr. Halford’s
champions wrote thus: —“I will not suppose Symptoms
for one moment that a large proportion of our 3‘0;":33‘%}-
rural surgeons are such a set of incapables 22:'{;}%?&’_ =
as our Indian friends imply — unable to dis-
tinguish between drunkenness and snake - bite.”

Now, there is reaily nothing very remarkable

or incapable in their “rural surgeon” having
confounded the two, for while real cases of snake-

. poisoning are comparatively exceedingly rare

in Australia, there are many cases of supposed
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snake-poisoning, which are immediately convert-
ed into cases of alcoholism by the pernicious
practice of administering an unlimited quantity
of alcohol, under the mistaken idea that exces-
sive stimulation is the remedy. This gentle-
man went on to point out to the members of
the Melbourne Medical Society, that whereas
there are “ profound coma ” and dilatation of the
pupils in snake-poisoning, « there are giddiness,
helplessness, heavy sleep, pupils contracted, in

Mistaken alcoholism.” 1t is here observed that, he diag-
ideas as to the 5
effect of noses the one from the other by the profound
aleohol. :

come. and dilatation of the pupil on the one
hand, and the heavy sleep and contraction of
the pupil on the other. Let us see what
Dr. R. S. Taylor says on the subject of alcoho-
lism. “There is confusion of thought, with
inability to stand or walk, a tottering gait and
giddiness followed by stupor and coma (italics
CTTED I 1, R A SR pupils are dilated,
and fized. Diluted aleohol commonly produces
a stage of excitement before stupor, while, in
the action of concentrated alcohol, there may be
profound coma in a few minutes” We will now
examine Dr. Halford’s cases — of real and sup-
Posed poisoning — and contrast them with cases
of cobra.-poisoning and alcoholism. For this
purpose, I place the analyses in juxtaposition.
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SYMPTOMS OF SNAKE-POISON-
ING IN DR. HALFORD’S
FATAL OASES.

No. 18.—Very drowsy,
but easily aroused, and
able to answer questions
very sensibly ; . . . quite
sensible, now and again
talking voluntarily to his
mother. Died.

No. 24.—The reporter
says i—* When I first saw
him he had no drowsiness,
and could walk about and
talk naturally.” Subse-
quently his jaws were
fixed, and he could not
articulate properly,
pupils intensely dilated,
and conjunctivee insen-
sible to touch. Hearing,
however, appeared perfect.
Died.

No. 41. —“Heappeared
stupid, and had partial
paralysis of the tongue
and eyes, but no loss of
sensation.” When the re-
porter last saw him, he
answered rationally. Five
hours afterwards he was

dead.
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SYMPTOMS OF SUPPOSED Dy, Halford’s
SNAKE-POISONING,IN WHICH ¢45¢s.
ALCOHOL HAD BEEN AD-
MINISTERED : DR. HAL-

FORD’S CASES.

Case No. 1,— Stage of
stupor . . . could

not rouse him . Pulse Real cases of.
snake-poison-

56 ; . progressed well},,g compared
with the exception of Withcases of
alcoholism

violent vomiting for twelve supposed to be
Q¢ SRR ) those of snake-
hours afterwards.” Reco- poisoning.

very.

No. 2.—“Sluggish dilat-
ed pupils” . “symp-
toms of coma.” Recovery.

No. 5.—*“Complete state
of stupor, from which I
could with difficulty only
partially arouse him.” Re-
covery.

No. 6.—The patient
was comatose ; pupils di-
lated ; head sunk on chest ;
pulse low and weak.” Re-
covery.

No. 7.—“The boy was
in a state of stupor.” Re-
covery.

M
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SympToMS OF COBRA-
POISONING  FROM  CASES
QUOTED BY INDIAN SNAKE-
P0oISON CoMMISSION.*

Case 1.—“ He was un-
able to answer questions
(owing to paralysis of the
tongue), but appeared to
be quite conscious.” Died.

Case 2.—“The pupils

were slightly dilated, and |

they contracted slowly
when a candle was brought
near them. He was un-
able to speak, but appear-
ed to be quite conscious,
and waved his hand in the
native fashion to indicate
his dissent when told that
the injection of ammonia
was about to be repeated.
The sense of hearing re-
mained intact almost to
the last. Vision did not
seem to be impaired ; but
from his losing the power
of speech so soon, it was
impossible to determinate
this point.” Died.
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No, 11.— She fell down
and became unconscious.”
Recovery.

No. 16.—She was in a
comatose state, the pupils
were dilated and insen-
sible to light ; the pulse
was scarcely to be felt at
the wrist.” Recovery,

No. 22.—%T found him
perfectly insensible. Pu-
pils dilated.” Recovery.

No. 23. — ¢ She

was
lethargic and insensible.”
Recovery. 2

No. 26. — “ Perfectly

comatose, and pupils cou-
tracted,” and, adds the re-
porter, “in two hours the
comatose symptoms were
so great that T was rather
alarmed ; at the same
time it was asleep, which
any medical man who did
not know of the ¢ bite’
would haye said to be
drunken.” Recovery. How
significant these remarks
are !

* Very ably reported by Dr. Hilson,
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Case 3.—Nothing defi-
nite stated, but one may
infer that he was sensible,
as he had first complained
of smarting about the bit-
‘ten part, and half-an-hour
afterwards was continually
“ putting the right hand
to his mouth,” no doubt
owing to the feeling of
suffocation, and to remove
the frothy mucus which
filled ‘the mouth. Died.

Case 4. — From my
snaké-bite report,reported
by Dr. Odevaine, 13th
Regt. B. N. L. : “He was
unable to walk or articu-
late, though his mental

faculties were clear.”
Died.
Case h.—From Dr. S.

Weir Mitchell’s cases of

rattlesnake-bite, ¢ convul-

sions: mind generally clear
up to death.”
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No. 27.—¢ Suddenly
dropped from a chair into
the arms of a bye-stander,
completely comatose.” Re-
covery.

No. 35.—Patient in-
sensible ; eyes bloodshot,
suffused with tears; the
pupils somewhat dilated.”
Recovery.

SymproMs oF Arcomornic POISONING, AFTER DRs.
TayLoR AND TANNER.—In general, the symptoms pro-
duced by aleohol come on in the course of a few min-
utes. There is confusion of thought, ¢ tottering gait
and giddiness, followed by stupor and coma ; should the
patient recover from this stage, vomiting supervenes.
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The insensibility produced by alcohol may not
come on until a certain period, and then sud-
denly. Dr. Christison met with an instance in
which a person fell suddenly into a deep stupor
(vide Nos. 11 and 27 in the above column):
« Pupils dilated and fixed. . . . . Thereis
sometimes profound coma (Dr. Taylor). This is
wlifat Blyth says upon the subject :—“ Symptoms.
—1In the case of rapid poisoning by a large dose
of aleohol, which alone concerns us as the
preliminary and too familiar excitement of the
drunkard, may be hardly observable; but the
second stage, that of depression, rapidly sets in ;
the unhappy victim sinks down to the ground
helpless, the face pale, the eyes injected and
staring, the pupils dilated, acting sluggishly to
light, and the skin remarkably cold.”

Compare these symptoms with those given
by the gentlemen who undertook to champion
Dr. Halford’s cause. Also with those of the
cases of supposed snake - poisoning in which al-
cohol—sometimes in enormous doses—had been
administered, and you must inevitably arrive at
the conclusion that cases of drunkenness were
being treated, and not cases of snake-poisoning.
It is invariably stated in the fatal cases that the
higher sensorium has remained unaffected, while
in the cases of recovery, stupor and coma were

L4



SNAKE-POISON LITERATURE. 181

never absent. I endeavoured, as foreibly as
possible, to bring home to those gentlemen
who were advocating this line of treatment,
that the dangers were really introduced by them-
selves—the real elements of danger were brandy
and the syringe. That my efforts were to some
extent crowned with success will be gathered
from the following extracts from leading articles
contained in the Melbourne Daily Telegrapkh,
and from the fact that the Melbourne papers,
which I havehad an opportunity of perusing,
through the kindness and courtesy of Dr. Lloyd
of that city, are absolutely silent now on the
wonderful cures effected by Dr. Halford’s method
of treatment, though there are still some who
refuse to be convinced of the utter worthlessness,
not to say positive danger, of such a line of
treatment. In my opinion every person who
resorts to it should be punishable for mal-
praxis.

““The Medical Society of Victoria is to be congratu- The g‘r‘alg{:}"; :
lated upon the decision it took on Wednesday evening, Melbourne
to subject the ammonia treatment of snake-bites to a g theRubicels
conclusive test, thus rejecting the advice given by the
journals who ‘write up’ Professor Halford, to treat
the challenge of the Indian Commission with contempt.

This, the favourite mode of dealing with subjects by
people who are completely upset, is out of place here,
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and our medical men have taken the one course open
to them, to vindicate their bona fides. It is also right,
as the Medical Society has determined, that the experi-
ment should be conducted by an independent body,
and not by Professor Halford ; and this, as Dr. M‘Crea
says, without any disrespect being implied towards
that gentleman. . . DS A SRt ORRth
funds with which the \chlc'ﬂ Society propose to sup-
ply themselves, we certainly think they might be con-
tributed by the State. The Assembly voted £500
this year to Professor Halford to enable him to con-
tinue his researches, and if that item is allowed to
lapse, it can be re-voted to the more National Com-
mittee.” 3

And subsequently :—

“¢Trifling with human life’ is the dictum of Dr.
M‘Crea on the ammonia treatment in snake-bite. The
conclusion is one that we stated to the profession five
years ago, and it is satisfactory at last to find that
truth is prevailing. The members of the medical
profession in Victoria are so deeply committed to the
ammonia treatment, that it is not to be expected that
all of them could go round at once, but the public
will notice that the men who have tried the experi-
ments for themselves are one by one changing sides.
Dr. Girdlestone has arrived at the truth, so has Dr.
M‘Crea. Dr. Weblb’s name has to be mentioned,
and so has that of Dr. Blair. It may seem dogmatic
to speak of the anti- ammonia cause as the truth,
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but, on the other hand, it is ridiculous to sup-
pose that all huinan experience is to be set aside
in favour of Professor Halford, and we challenge
that gentleman uow, as before, to show one set
of experiments, apart from his own, in which
the verdict has not been that ammonia hastens
deathiiert o O S e D r M Creaiand 4D
Girdlestone, and, indeed, all experimenters, appear tosee
clearly enough now the point which has been so long
insisted upon, that it is the quantity of the poison dose
upon which everything depends. If anything short ofa
fatal dose is given, the patient recovers, and he recovers
with far more certainty if he is let alone than if he is
drenched with ammonia. . . . Theresultsobtained
by the Medical Society of Victoria are strongly corro-
borative of this result, and we must be excused for
repeating what someof them are. Two small dogs were
poisoned with half a grain of virus, and were then afforded
such chance of existenceas theammoniatreatment gives.

The one, weighing 17 1bs., livea two hours and forty
minutes : the other, weighing 204 1bs., lived three hours
and fifty-three minutes ; the average of the two being

threehours andseventeenminutes. A still smaller ani-
mal, weighing only 10 1bs., received the same half-grain

dose of poison, and, considering his size, this victim

should have died in a still shorter time than the others,

but he was left alone, and he absolutely lived five hours
and forty-six minutes, or more than twice as long as
the dog that most nearly resembled him in size, and
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who received the benefit of the antidote. Again, witness
the two dogs into which one grain was injected—one,
weighing 54 1bs., died under the ammonia treatment
in twelve minutes; his smaller brother, weighing 41 1bs.,
who was left alone, lived two hours and thirty minutes,
or ten times as long as the dog under the antidote.
With the dogs whowerebittenby snakes, and who were
respectively subjected to the ammonia treatment and
left alone, the results obtained are equally emphatic.
Four such victims were treated by ammonia injection,
and lived from two hours and eighteen minutes (the
longest period) to nineteen minutes (the shortest), the
averagebeing onehourand twenty-seven minutes. Eight
dogs were bitten and left to struggle against the poison,
and lived from sixty-six hours and forty-eight minutes
(the longest time) to fifty-two minutes (the shortest),
the average being twelve hours and twenty-seven
minutes, or nine times as long as their fellow-sufferers
who were taken in hand by the experimenters for
cure. In the face of these facts, it is not possible to
deny the accuracy of the statement made by Fontana
in the eighteenth century, and echoed by Mr. Vincent
Richards in the nineteenth, that to inject ammonia is
simply to do one’s best to make sure of death.”

And yet, as I have said, we-still find this
method of treatment receiving the countenance
of some writers of standard works.
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OPINIONS OF THE PRESS.

THIS little work of 180 pages meets a distinet want in
regard to the important subject of snake-poison. G
N_o systematic account of observations upon snake-poison
hitherto existed. The resnlts of different observers are
scattered through numerous journals, frequently inacces-
sible to those desirous of information on the subject, and,
as a consequence, investigators, ignorant of what had been
accomplished, have sometimes travelled unconsciously over
ground already fully explored. The publication of the
work now under review at once removes this difficulty by
supplying a careful summary of all the solid results hitherto
achieved in regard to snake-poison,.so that future investi-
gators will be spared useless labour, and be able at once to
devote their attention to fresh ground, and much unneces-
sary sacrifice of animal life will thus be avoided. The
Author, a well-known and ardent worker in this field of
research, is specially well qualified for the task he has
undertaken of presenting in a connected form the isolated
results of previous observers, and we have to congrabu-
late him on the admirable manner in which he has accom-
plished this object, and so contributed directly to the fur-
ther advance of this difficult subject, which he has already
done so much o elucidate by hard practical work thatis
all the more praiseworthy from ifs having been conducted
in the spare intervals of a busy official life. The arrange-
ment of the worlk is excellent, and the value of the histo-
rical record much enhanced by the judicious ecriticism of
an experienced authority. —Indian Medical Gazette.

There are few men more capable than Dr., Vincent
Richards of discoursing well and wisely upon the poison-
ous snakes of India. An acute and patient observer, he
has for many years past conducted systematic experiments
with the object of ascertaining the effects of snake-poison
upon the organism of the inferior mammalia; and his
present book summarizes his own observations and those of
his predecessors in this somewhat recondite line of research.
Dr. Richards’ work is of distinet value as a contribution to
the literature of this branch of research, which is by no
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means voluminous. It may be added that the writer has
an admirable gift of clear, forcible expression, which will
help to popularise his- hook among readers of all classes.
Dr. Richards has done a timely service in bringing the
light of science to bear on a subject: which is easily turned
to the purposes of the quack and impostor.— Ziglishman.

The book contains a valuable store of information,
dealing with all branches of the subject: Dy
Richards’ book is written in a popular style, and is likely to
Prove as attractive to the general reader as to the specialist
in snakes.— ndian Da ily Ners.

As might be expected of one who has devoted so much
time and labour to study and original investigation of
snake-poisons, the Anthor shows an extensive acquaintance
with his subject, and has arranged his matter in a very
readable form. Although the work is professedly addtess-
ed chiefly to investigators as furnishing them in a handy
form svith the landmarks of the ground already worked
over, yet a considerable portion of the contents will be
found of as much interest to the intelligent general reader.
Indeed there are evidencesin the selection and arrange-
ment of his details which lead to the conclusion, that the
Author has intentionally avoided aiming over the heads
of ordinary, non-technical readers, . HOROY X ) e
These are, however, flaws of a minor nature, and, though
worth the trouble of removal, are but a feather weight
when balanced against the many excellences of the treatise,
which we can confidently recommend to our readers as an
able and accurate exposition of the subject ; a work of
much value to the serious student and medical jurist, and
one which will not fail to sustain the interest of the
general reader,.— Indian Review,

This work, as its title announces, is intended as a brief
critical survey of the most important results hitherto
obtained in the pathology and therapeutics of snake-bite.
for which review the Author's long experience and special
advantages as Member of the Indinn Snake Commission
beculiarly fit him. In Dr. Richards’ own words: * much,
of course, is not original, but rather a réchaiffage of the
materials which practical experience has enabled me to
gather, collate, and estimate the value of,” and this colla-
tion and valuation has heen done with acumen and dili-
gence. There is hardly an imporfant fact in the history of
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snake-bite which has not its due notfice in this volume.
R DS U0 N S . The book cannot fail to be a
valuable handbook and guide to investigators in this
branch of toxicology.— Pioncer.

To mofussil Missionaries and all Medical Missionaries in
India. and indeed in all tropical countries, this must be a
valuable as well as an interesting volume,—alike for the
large amount of positive scientific knowledge, and for the
exposure of fallacies, errors and superstitions it conftains.
e e e s I I o . This knowledge Dr. Richards
supplies in a succinct, intellicent, and readable manner as
regards the subject he has taken up. And the information
supplied is specially valuable in connection with a subject
necessitating experiments upon the living as it prevents an
unnecessary and reckless waste of animal life. . . :
We recommend the volume as a valuable contribution to
this interesting subject.—Indian Evangelical Review,

Dr, Richards has done his utmost to arrange past facts
and present deductions before his readers—scientific and
otherwise—in a compact and intelligible form. ks

Those who wish to see how the evidence runs in favour
of the various treatments would do well to consult Dr.
Richards’ book.—Civil and Military Gazette.

AR . TFor further information as to the scientific
aspects of the subject of snake-poison. we commend our
readers to the excellently written and interesting account
given by Dr. Richards.—Madras Mail (Second notice).

The more recent and important researches into the
nature of snake-poisons are summarized in Mr. Vincent
Richards’ The Landmarks of Snake-Poison Literature. As
2 member of the late Indian Commission, Mr. Richards is .

“an authority on the question of antidotes, and the chapters
of his little book devoted to this important branch of the
subject are full of interest.—Saturday Review.

—

Mr. Vincent Richards’ book is a Veritable multum in
parvo. In less than two hundred pages, he has condensed
information which it must have taken him years to accu-
mulate and much labour to acquire,.—Zhe Spectator,
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¢ The Landmarks of Snake-Poison Literature collects
together a large number of facts concerning Snake-poisons,
and reviews the more important researches into their nature.
To those who wish in the compass of 180 pages to become
acquainted with the anecdotes, fallacies, opinions, original
researches, mode of treatment, and, in fact, every* phase of
snake-poisoning, we heartily commend this little book ; it
is written in a cheerful vein, albeit it is occasionally
warlike and severe in its method of dealing with opposite
views. It is far better in the interests of everybody and
everything, that the truth should be plainly told 54
Halford's advocacy of ammonia in the treatment of snake-
bite is conclusively shewn to be a fallacy.—%%e Lancet.

Dr. Richards’ volume is a welcome and valuable contri-
bution to snake literature, and as interesting as replete
with knowledge of the problem of which it treats. The
Author has evidently studied the subject thoroughly. and
his researches is Iaid before the reader in a style as simple,
but expressive, as the unpresuming modesty which charac-
terises the work . . . . We commend Dr. Richards’ book
to the notice of the medical faculty, and the non-profés-
sional reader will find it as instructive as interesting . —
Melbourne Daily Telegraph,
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The Tribes on my Frontier. An Indian Naturalist's Foreign
Policy. By EHA. With 50 Illustretions by F. C. MAcRAE.
In Imperial 16mo. Uniform with “Lays of Ind.” Third
Edition. Rs. 6.

This remarkably clever work most graphically and humourously
deseribes the surroundings of a:country bungalow. The twenty
chapters embrace a year’s experiences, and provide endless sources
of amusement and suggestion. The numerous able illustrations
add very greatly to the interest of the volume, which will find a
place on every table.

“We have only to thank our Anglo-Indian naturalist for the delightful
book which hie has sent home to his ecountrymen in Britain. May he live e
eive us another such.”—Chambers’ Journal.

« A most charming series of sprightly and entertaining essays on what may
be termed the fauna of the Indian I agaloy. . . . . We have no doubt
that this amusing book will find its way into every Anglo-Indian’s library.”—
Allen's Indian Mail. y

% This is a delightful book, irresistibly funny in description and illustration,
but full of genuine science too. . . . . . There is not a dull or unin-
structive page in the whole book.”—Knowledge. ¢

“TE 18 a pleasantly-written book about the insects and other torments fo
Tndia which make Anglo-Indian life unpleasant, and which can be read with
pleasure even by those beyond the reach of the tormenting things Eua

describes."— Graphic.
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Behind the Bungalow. By EHA, Author of “The Tribes on
my Frontier.” With Illustrations by F. C. Macrae. Second
Edition. Imperial 16mo. Rs. 4-8.

¢t Of this book it may conscientiously be said that it does not contain a dull
page, while it contains very many which sparkle with a bright and fascinating
humour, refined by the unmistakable evidences of culture.”—Home News.

¢ The author of ‘ Behind the Bungalow ’ has an excellent sense of humounr
combined with a kindliness of heart which makes his little book delightful
reading.”—Saturday Review.

¢ There is plenty of fun in ‘ Behind the Bungalow.'”— World.

% A series of sketches of Indian servants, the humour and acute observa-
tion of which will appeal to every Anglo-Indian.”—Englishman.

¢ Drawn with delightful humour and keen observation.”—Atkencum.

¢ Every variety of native character, the individual as well as the nation,
caste, trade, or class, is cleverly pourtrayed in these diverting sketches,”—
Illustrated London News.

Echoes from Old Calcutta : being chiefly Reminiscences of the
days of Warren Hastings, Francis, and Impey. By H. E. Bus-
TeeD. Second Edition, Bnlarged and Illustrated. Post 8vo. Rs. 6.

*The book will beread by all interested in India.”—Army & Navy Magazine.

“ Dr. Busteed’s valuable and entertaining ‘ Echoes from Old Calcutta’® has
arrived at a second edition, revised, enlarged and illustrated with portraits
and other plates rare or quaint. It is a pleasure to reiterate the warm com-
mendation of this instructive and lively volume which its appearance called
forth some years since,”—Saturday Review.

¢ A series of illustrations which are highly entertaining and instructive of
the life and manners of Anglo-Indian society a hundred years ago . . , His
style is always bright and pleasing, and the reader may be assured that open
the book where he may, he is certain to happen upon something of a quaint
character or of a deeper historical interest filling in the neglected background of
history . . . . The book from first to last has not a dull page in it, anditisa
work of the kind of which the value will increase with years.”"—The Englishman,

Indian Idylls. By an Idle Exile. Cr. 8vo. Cloth. Rs. 2-8.

CONTENTS :—The Maharajah’s Guest—The Major’s Mess Clothes—In
a Haunted Grove—How we got rid of Hunks—My Wedding Day—
Mrs. Caramel’s Bow-Wow—The Tables Turned—A Polo Smash—
After the Wily Boar—In the Rajah’s Palace—Two Strings—A
Modern Lochinvar—My First Snipe—Mrs. Dimple’s Victim—
Lizzie ; a Shipwreck—How the Convalescent Depot killed a Tiger—
Faithful unto Death—The Haunted Bungalow—Christmas with
the Crimson Cuirassiers—In Death they were not Divided.
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Stray Straws; being a Collection of Sketches and Stories.
By MieNoN. Cr.8vo. Rs. 1.8.

Indian Melodies. By GuyN Barrow, M.A., Professor, St.
George’s College, Mussooree. Fcap. 8vo. Cloth. Rs. 2.

“ Interesting, pleasant and readable * * * Mr, Barlow’s little volume
deserves a kindly and favourable reception and well repays perusal.”—ZT%e
Morning Post.

A Midsummer Night's Dream—SHAKESPEARE—Adapted
to Pastoral Repxjesentation. By N. NEwWNHAM-DAvVIS. Or. 8vo.

Plain Tales from the Hills. By Rupyarp Krering, Author of
¢ Departmental Ditties and other Verses.” Third Edition.
Crown 8vo. Rs. 4.

¢ Rattling stories of flirtation and sport . . . . Funny stories of practical
jokes and sells . . .. Sad little stories of deeper things told with an
affectation of solemnity but rather more throat-lumping for that.”’—Sunday
Times.

« Mr.”Kipling possesses the art of telling a story. ¢ Plain Tales from
the Hills’ sparkle with fun; they are full of life, merriment and humour, as a
rule mirth-provoking, There isat times a pathetic strain, but this soon passes,
and langhter, as the Yankees say, side-splitting laughter, is the order of the
day. There are spits at persons of note, sly allusions to the mysterious ways
of officials in high places, and covert attacks on the peculiarities of a great
Government. The mirror of satire reflects all and everything, nothing
escapes, and the result is one of the most sparkling, witty, and droll collection
of tales which could be well conceived.”"—Allen's Indian Mail.

«Mr. Kipling knows and appreciates the English in India, and is a born
story-teller and a man of humonr into the bargain. He is also singularly
versatile and equally at home in humour and pathos; while neither quality is
ever quite absent from his little stories . « . it would be hard to find better
reading.”’—Saturday Review.

Light and Shade. By HERBERT Smerring. A Collection of

Tales and Poems. Crown 8vo. Cloth. Rs. 2.
Piquant and Humorous—decidedly original—not unworthy of Sterne.—T7"e
Spectator (London), Feb. 2, 1890.

A Romance of Thakote and other Tales. Reprinted from Z%e
World, Civil and Military Gazette, and other Papers. By F. C. C.

Crown Svo. Re. 1.

THACKER, SPINK AND CO., CALCUTTA.
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Departmental Ditties and other Verses. By Rupxarp Kie-
LinG. Fourth Edition. With 10 additional Poems. Cloth. Rs. 3.

“ This tiny volume will not be undeserving of a place on the bookshelf
that holds ‘ Twenty-one Days in India.,’ Its contents, indeed, are not unlike
the sort of verse we might have expected from poor ¢ Ali Baba’ if he had
been spared to give it us, Mr. Kipling resembles him in lightness of touch,
quaintness of fancy, and unexpected humour.”—Pioneer.

‘“The verses are all written in a light style, which is very attractive, and
no one with the slightest appreciation of humour will fail to indulge in many
a hearty laugh before turning over the last page.”—7Z'imes of India.

“In this new booklet there are apparent the facility and ingenuity of
rhyme, the concise and artly expression, and the light and graceful treatment
of his subjects by which Mr. Kipling has already won wide repute as a
skilful writer of Indian Vers de Sociéte. Good-humoured as Mr. Kipling’s
satire usually is, he can write with scathing force when in a serious mood.
They are full of humour and spirit, and, brief as they are, have the
genuine ring, and display a poetical faculty of a high order. The little pub-
lication has already made its mark as among the best of its kind.”— Sind
Gazette.

*Mr. Kipling’s rhymes are rhymes to some purpose. He calls them
Departmental Ditties; but they are in reality social sketches of Indian
officialism from a single view point, that of the satirist, though the satire is of
the mildest and most delightful sort.” —Indian Planters’ Gazetle.

Indian Lyriecs. By W. Treco Wess, M.A., Professor of Eng-
lish Literature, Presidency College. Fecap. 8vo. Cloth. Rs. 4.

“ Vivacious and clever . . . He presents the various sorts and condi-
tions of humanity that comprise the round of life in Bengal in a series of
vivid vignettes. . . . . He writes with scholarly directness and finish,”—
Saturday Review.

“ A volume of poems of more than ordinary interest and undoubted
ability.”— Ozford and Cambridge Undergraduates’ Journal.

Poppied Sleep: A Christmas Story of an Up-country Station.
By Mzs. H. A. Frercuer, Author of ““ Here's Rue for You. ”
Crown 8vo. Sewed. Re. 1-8.

‘Here’s Rue for You.” Novelettes, Englishand Anglo-Indian.
By Mges. H. A. Fuercaer. Crown 8vo. Sewed. Rs. 2.
Contrxts:—A Summer Madness—Whom the Gods Love—Nemesis—A
Gathered Rose—At Sea: a P and O Story—Esther: an Episode,

Ashes for Bread: a Romance. By BEAUMONT HARRINGTON. Crown
8vo. Sewed. Re.1-8. 3
“ A lively appreciation of the trials, intrigues, and capacities of
an Indian career.”—Indian Daily News.
“ A very artistic little plot.”"—Madras Times.

THACKER, SPINK AND CO., CALCUTTA.
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The Captain’s Daughter: aNovel. ByA.C.Poosakin. Literally
translated from the Russian by Stuarr H. Goprrey, Captain,
Bom. 8. C. Crown 8vo. Rs. 2.

‘“ Possesses the charm of giving vividly, in about an hour’s reading, a con-
ception of Russian life and manners which many persons desire to pos-
sess.”—Englishman.

M“ .'II‘lxe story as here told will interest keenly any English reader.”—Overland

ail.

Indian-English and Indian Character. By Erris Uxpee-
woon. Fecap. 8vo. As. 12.

Mookerjee. A Memoir of the late Justice Onoocool Chunder

Mookerjee. By M. Mooxeryee. Fourth Edition. 12mo. Re. 1.

“The reader is earnestly advised to procure the life of this gentleman,
written by his nephew, and read it.”—The Tribes on my Frontier.

The Inspector: a Comedy. By Gogol. Translated from
the Russion. By 7T. Harr-Davies, Bombay Civil Service.
Rs. 2-0.
India in 1983. A Reprint of this celebrated Prophesy of Native
Rule in India. Fcap. 8vo. Re. 1.
‘¢ Instructive as well as amusing.” —Indian Daily News.
 There is not a dull page in the hundred and thirty-seven pages of which
it consists.”— 7'imes of India.

Leviora : being the Rhymes of a Successful Competitor. By the
late I'. F. BigNorp, Iisq., Bengal Civil Service. 8vo. Rs. 7-8.

Cmsar de Souza : Darn or Wakericnp. By the Author of
“India in 1983." Crown 8vo. Cloth. Rs. 2-8.

Lays of Ind. By Arrem Cuesm. Comic. Satirical, and De-
seriptive Poems illustrative of Anglo-Indian Life. Eighth
Edition. Enlarged. With 70 Illustrations. Cloth, elegant

gilt edges. Rs. 7-8. ; 5

% There is no mistaking the humour, and at times, indeed, the fun is both
¢ fast and furious.’ One can readily imagine the merriment created round
the camp fire by the recitation of ‘The Two Thumpers,’ which is irresistibly
droll.”—Liverpool Mercury.

“The * Lays’ are not only Anglo-Indian in origin but out-and-out Anglo-
Indian in subject and colour. To one who knows something of life at an
Indian ‘station’ they will be especially amusing. Their exuberant fun at
the same time may well attract the attention of the ill-defined individual
known as the ¢ general reader.’"’—Scotsman.

¢ The verses are characterised by high animal spirits, great cleverness, and
most excellent fooling.”~—World.
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bardment and Capture of Fort William,

Thecggggtl:l ABz? uzccount of the Bombg.rdment of Fort William,
and the Capture and Occupation of the City of Calcutta, on -the
20th June 1891, &c., by a Russian Fleet and Army. Compiled
from the Diaries of Prince Setge Woronzoff and General Yagod-
kin, Translated from the Original Russe by Ivan Batinshka.
Crown 8vo. Sewed. Re. 1-8.

Modern Hinduism: being an Account of the Religion and Life
of the Hindus in Northern India. By W. J. WiLkins, Author of
“Hindu Mythology, Vedic and Puranic.” Demy 8vo. Rs. 8.

“ He writes in a liberal and comprehensive spirit.—Saturday Review. i

“Volume which is at once a voluminous disquisition upon the Hindu reli-
gion, and a most interesting narrative of Hindu life, the habits and_ customs
of the Hindu community and a national Hindu historiette, written with all the
nerve of the accomplished littérateur, added to the picturesque word-painting
and life-like delineations of a veteran novelist.”— Lucknow Bzpress.

‘* A solid addition to our literature,”— Westminster Review.

“ A valuable contribution to knowledge.”—Scotsman.

Daily Life in India. By the Rev. W. J. Winkins. Illus-
trated. Crown 8vo. Cloth. Rs. 3-12. ~

CONTENTS :—Calcutta—Calcutta, the Oxford of India—The People: Euro-
peans in India; The People Generally—A Talk about Insects, Reptiles, &c.—A
ChapterabouttheGods—lPIindu Temples—Holy Places and Pilgrims— Religious
Festiyals—Gurus, or Religious Teachers, and their Disciples—Hindu Saints—
Burning Ghiits and Treatment of the Dying— Bazaar Preaching—Life on the
River—Life in Tents—All about Tigers—School Work—Work amongst the
Hindu Girls and Women—Bengali Christians—India’s Need,

Hindu Mythology, Vedic and Puranic, By W. J. WiLkins,
of the London Missionary Society, Calcutta, Profusely illus-
trated. Imperial 16mo. Cloth gilt, elegant. Rs. 7-8.

“His aim has been to give a faithful account of the Hindu deities such
as an intelligent native would himself give, and he has endeavoured, in order
to achieve his purpose, to keep his mind free from prejudice or theological
bias. The author has attempted a work of no little ambition and has suc-
ceeded in his attempt, the volume being one of great interest and useful-
ness.”— Home News.

*“ Mr. Wilkins has done his work well, with an honest desire to state facts
apart from all theological prepossession, and his volume is likely to be a
nse‘fnl book of reference.”—Guardian, %

“In Mr. Wil}(ins‘s book we have an illustrated manual, the study of which
¥ill lay a solid foundation for more advanced knowledge, while it will

furnish’those who may have the desire, withou i i

. \ t having the time or oppor-
tunity to go further into the subject. with a really extensiv

t ] : e stock of accurate
information,”— Indian Daily News, 4

THACKER, SPINK AND CO., CALCUTTA.

ity



~

Thacker, Spink and Co.s Publications. 7

The Hindoos as they are; a Description of the Man-
ners. Customs, and Inner Life of Hindoo Society, Bengal. By
SHIB CHUNDER Bose. Second Edition. Revised. Crown 8vo.
Cloth. Ras. 5.

Theosophical Christianity. An Address by L. 5. Second
Tdition Revised and Enlarged. Small 4to. As. S.

Landholding, and the Relation of Landlord and Tenant
in Various Countries of the World. By C. D. Fieup, M.A.,
LL.D. Second Edition. 8vo. Cloth. Rs. 16.

N.B.—This Edition contains  The Bengal ZDenancy Act,” 1885,
-vith Notes and Observations : and an Index to the whole of the Law
of Landlord and Lenant in Bengal.

“We may take it that, as regards Indian laws and customs, Mr. Field
shows himself to be at once an able and skilled authority, In order, however,
+0 render his work more complete, he has compiled chiefly from Blue-books
and similar public sources, a mass of information having reference to the
Jand-laws of most European countries, of the United States of America, and
our Australasian Colonies.”—The Field.

A Tea Planter’s Life in Assam. By Grorce M. Barger. With
75 Tllustrations by the Author. Crown 8vo. Rs. 5-8.

« Mr. Barker has supplied us with a very good and readable description,
accompanied by numerous illustrations drawn by himself. What may be
called the business parts of the book are of most value,”— Contemporary
Review. x

¢ Cheery, well-written little book."—Graphic.

“ A very interesting and amusing book, artistically illustrated from
sketches drawn by the Author."—Mark Lane FEzpress.

Ancient India as described by Ptolemy. With Intro-
duction. Commentary, Map of India. ByJ. W.MCCRINDLE, M.A,
8vo. Cloth, lettered. Rs. 4-4.

Ancient India as described by Megasthenes and
Arrian. With Introduction. Notes, and a Map of Ancient India,
By J. W. McCRINDLE, M.A. 8vo. Rs. 2-8.

The Commerce and Navigation of the Erythrsan
Sea: Periplus Maris Erythr®i; and of Arrian’s Account of the
Voyage of Nearkhos. With Introduction. Commentary, Notes,
and Index. By J. W. McCRINDLE, M.A. 8vo. Rs, 3.
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Ancient India as described by Ktesias the Knidian ;
being a Translation of the Abridgment of his ‘Indika, by
Photios. With Introduction, Notes, and Index. By J. W.
McCrINDLE, M.A. 8vo. Rs. 3.

Ancient India ; its Invasion by Alexander the Great. Being
a translation of the accounts given by Axrian, Curtius, Diodoros,
Plutarch and Justin of Alexander’s Campaigns from the time he
left the Hindn Kosh till he arrived in Karmania. With Introduc-
tion containing a Life of Alexander, Notes, Maps, Illustratious
and Index. By J. W. McCrinore, M.A. [Zn the Press.

History of the Sikhs : or Translation of the Sikkhan de Raj di
Vikhia, as laid down for the Examination in Panjabi, &co.,
together with a short Gurmukhi Grammar. By Lt.-Col.
Masor Henry Court. Royal 8vo. Cloth. Rs. 8.

History of Civilization in Ancient India. Based on Sanscrit
Literature. By Romesa Crusper Durr, C.S. Cheap Edition
in cne vol. Rs. 5. '

L

Book of Indian Eras, with Tables for caleulating Indian Dates.
By Avnexasper Cussiseman, C.S.I, C.LE., ‘Major-General,
Royal Engineers. Royal 8vo. Cloth. Rs, 19.

Our Administration of India : being a complete Account of
the Revenue and Collectorate Administration in all Depart-
ments, with special reference to the Work and Duties of a
District Officer in Bengal. By H. A. D. Pmintips. Rs, 4-4.

. “In eleven chapters Mr. Phillips gives a complete epitome of the civil,

in distinction from the criminal, duties of an Indian Collector.”—London

Quarterly Review.

The Emperor Akbar: a contribution towards the History
of India in the 16th Century. By Friperick Avausrus, Count
of Noer. Translated from the German by AnnerTE S. BEV-
ERIDGE. 2 vols. 8vo. Cloth. Gilt. Rs.8.

The Trial of Maharaja Nanda Kumar: A Narrative of &

Judicial Murder. By H, BEVERIDGE, Bengal Civil Service.
Demy 8vo. Rs. 5,

W“‘?Ir. Beveridge has given a great amount of thought, labour, and research
% the marshalling of his facts, and he has done his utmost to put the exceed-

ingly complicated and contradicti i i i % =i
onié News, ing evidence in a clear and intelligible form.
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The Life and Teaching of Keshub Chunder Sen. By
P. C. Mazumpar. Second and Cheaper Edition. Rs. 2.

Tales from Indian History : being the Annals of India retold
in Narratives. By J. Tarsoxs Waeeter. Crown 8vo. Cloth,
Rs. 2-10.

The history of our great dependency made extremely attractive reading.
Altogether this is a work of rare merit.”—Broad Arrow.

« \Will absorb the attention of all who delight in thrilling records of adven-
ture and daring. It is no mere compilation, but an earnest and brightly
written book.”—Daily Chronicle.

Bombay Sketches By S. Tacorg, Bo. C.S. Printed in Bengali.

Tllustrated. Royal 8vo. Cloth, gilt. Rs. 8.

Kurrachee: its Past, Present, and Future. By Anex-
\sper F. Baririe, F.R.G.S., author of ¢ A Paraguayan L'rea-
sure,” etc. With Maps, Plans, and Photographs, showing the
most recent improvements. Super Royal Octavo. Cloth.
Rs. 15.

Kashgaria (Eastern or Chinese Turkestan), Historical,
Geographical, Military, and Industrinl. By Col. KurOPATKIN,
Russian Army. Translated by Major Gowax, H. M.’s Indian
Arwy. 8vo. Rs. 6-8.

Mandalay to Momien : a Narcative of the Two Expeditions to
Western China of 1868 and 1875, under Cols. B. B. Sladen
and H. Browne. Three Maps, numerous Views and Wood-
cuts. By Jomn Anperson, M.D. Thick Demy 8vo. Cloth.
Rs. 5.

British Burma and its People: being Sketches of Native
Manners, Customs, and Religion. By Capt. C. J.F. 8. ForBEs.
8vo. Cloth. Ras. 4-8.

Myam-Ma : the Home of the Burman. By Tsava (Rev. H.
Powerrn.) Crown 8vo. Rs. 2.

A Critical Exposition of the Popular * Jihad,” showing that
all the Wars of Mahammad were defensive, and that Aggres-
sive War or Compulsory Conversion is not allowed in the
Koran, &c. By Moulavi Creracr Ari, Author of ¢ Reforms
under Moslem Rule,” ¢ Hyderabad under Sir Salar Jung.”

8vo. Rs. 6.
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Hints for the Management and Medical Treatment of
Children in India. By Epwarp A. Birca, M.D., Surgeon- Major,
Bengal Establishment. Secoud Edition, Revised. Being the
Eighth Edition of “Goodeve's Hints for the Management of
Children in India.” Crown 8vo. Rs. 7.

Dr, Goodeve.—'* 1 have no hesitation in saying that the present edition
is for many reasons superior to its predecessors. It is written very care-
fully, and with much knowledge and experience on the author’s part, whilst

it possesses the great advantage of bringing up the subject to the present
level of Medical Science.”

The Medical Times and Gazette, in an article upon this work and Moore’s
“ Family Medicine for India,” says :—* Tlie two works before us are in them-
selves probably about the best examples of medical works written for non-
professional readers. The style of each is simple, and as free as possible
from technical expressions. The modes of treatment recommended are
generally those most likely to vield good results in the hands of laymen ;
and throughout each volume the important fact is kept constantly before the
mind of the reader, that the volume he is using is but a poor substitute for

personal professional advice, for which it must be discarded whenever there
1s the opportunity.” n

Firminger’s Manual of Gardening for India. A New Edition,
(the Fourth) thoroughly Revised and Re-written. With many
Elusltratmns. By H.Sr. J. Jackson. Impl. 16mo. Cloth, gilt.

s. 10. \

Queries at a Mess Table. What shall we Eat? What shall
we Drink ? By Surgeon-Major Josaua Duke. Feap. 8vo.
Cloth, gilt. Rs. 2-4.

Banting in India. With some Remarks on Diet and Things
in General. By Surgeon-Major JosHUA DUKE, Third Edition.
Cloth. Re. 1-8.

English Etiquette for Indian Gentlemen. By W. TI'reco WEBE,
Bengal Educational Department. Second Edition. Feap. 8vo.
Cloth, Re. 1-4, Paper, Re, 1.

The book comprises chapters on General Conduct, Calls, Dining-out, Levées,
Balls, Garden-parties, Railway-travelling, &e,
It also contains a chapter on Letter-writing, proper Modes of address,

&e., together with hints on How to draw: up Applicati i
11 p Applications for Appointments,
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The Indian Cookery Book. A Practical Handbook to the
Kitchen in India, adapted to the Three Presidencies. Con-
taining Original and Approved Recipes in every department
of Indian Cookery ; Recipes for Summer Beverages and Home-
made Liqueurs: Medicinal and other Recipes; together with
a variety of things worth knowing. By a Thirty-five Years'
Resident. Rs. 3.

Cow-keeping in India. A simple and practical book on
their care and treatment, their various breeds, and the means of
rendering them profitable. By ISA TWEED. With 37 Illustrations
of the various breeds, &c. Crown 8vo. Cloth, gilt. Rs. 4.8.

Veterinary Notes for Horse-Owners: a Popular Guide
to Horse Medicine and Surgery. By Captain M. HORACE HAYES.
Fourth Edition, Enlarged and Revised to the latest Science of the
Day. With many New Illustrations by J. H. OSWALD-BROWN.
Crown Svo. Buckram. Rs. 9.

The chief new matter in this Edition is—Articles on Contracted Heels, Donkey’s Footi
Disease, Forging or Clicking, Rheumatic Joint Disease, Abscess, Dislocation of the
Shoulder Joint, Inflammation of the Mouth and Tongue, Flatulent Distention of the
Stomfich, Twist of the Intestines, Relapsing Fever, Cape Horse Sickness, Horse
Syphilis, Rabies, Megrims, Staggers, Epilepsy, Sunstroke, Poisoning, Castration by
the Eeraseur, and Mechanism of the Foot (in Ohapter on Shoeing).

« Of the many popular veterinary books which have come under our
notice, this is certainly one of the most scientific and reliable. . . . . The
description of symptoms and the directions for the application of remedies
are giyen in perfectly plain terms, which the tyro will find no difficulty in
comprehending.”—The Field.

* Simplicity is one of the most comme
Tllustrated Sporting and Dramatic News.

 Captain Hayes, in the new edition of ¢ Veterinary Notes,’ has added
considerably to its value, and rendered the book more useful to those non-
professional people who may be inclined or compelled to treat their own
horses when sick or injured.”’— Veterinary Journal,

¢ We do not think that horse-owners in general are likely to find a 1nore
reliable and useful boolk for guidance in an emergency.”’—7he Field.
Training and Horse Management in India. By Captain M.

HoraceE HAYES, Author of * Veterinary Notes for Horse-
Owners,” ““ Riding,” &c. Third Edition. Crown 8vo. Rs.5.

“ No better guide could be placed in the hands of either amateur horse-
man or veterinary surgeon.”’—The Veterinary Journal.

i« A useful guide in regard to horses anywhere. . . . . . Concise,
practical, and portable.”—Saturday Review. -

ndable features in the book."—
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Indian Horse Notes : an Epitome of useful Information arranged
for ready reference on Emergencies, and specially adapted for
Officers and Mofussil Residents, All Technical Terms explained
and Simplest Remedies selected. By Major C——, Author

of “Indian Notes about Dogs.”
considerably Enlarged. Feap. Svo.

Second Edition, Revised and
Cloth. Rs. 2.

Indian Notes about Dogs : their Diseases and Treatment, By

Major C——:

Fourth Edition.

Fcap. 8vo. Cloth. Re. 1-8.

Seonee : or, Camp Life on the Satpura Range. A Tale of Indian

Adventure.

By R. A. Sternpare, Author of “Mammalia of
India,” “ Denizens of the Jungles.”

Illustrated by the Au-

thor.  With a Map and an Appendix containing a brief
Topographical and Historical Account of the District of Seonee

in the Central Provinces of India.
Large Game Shooting in Thibet, the

Northern India.

By Colonel ALEXANDER A. KINLOCH.

Cr. 8vo. Cloth. Rs. 6.

Himalayas, and
Con-

taining Descriptions of the Country and of the various Auinlals
to be found ; together with Rxtracts from a journal of sevéral

years' standing.

elegantly bound. Rs. 25,

With 30 Illustrations and Map.

Demy 4to,

“ The splendidly illustrated record of sport, the photo gravures, especially
the heads of the various antelopes, are lifelike; and the letter-press is very

pleasant reading.”— Graphic.

Denizens of the Jungle ; a Series of Sketches of Wild Animals,

illustrating their form and natural attitude.

Description of each Plate,

With Letter-press

By R. A. STERNDALE, F.R.G.S,,

F.Z.S., Author of *Natural History of the Mammalia of India,”

“Seonece,” &e,

I.—“Denizens of the Jungles,”
Aborigines—Dcer—Monkeys.
IL—“On the Watch,” Tiger,
IIL—“Not so Fast Asleep as he
Looks.”—Panther — Mon-

keys.
IV, —« Waiting for Father.” Black
Bears of the Plains,

V.—“Rival Monarchs,” Tiger
and Elephant,
VI—“Hors de Combat.” Indian

Wild Boar and Tiger.

Oblong folio. Rs. 10.

VIL—“A Race for Life.” Blue
Ball and Wild Dogs.
VIIT.—“ Meaning Mischief.”  The
Gaur—Indian Bison.
IX.—“More than His Match.”
Buffalo and Rhinoceros.
X.—“A Critical Moment.” Spot-
ted Deer and Leopard.
XI.—“Hard Hit.” The Sambur.

XIL—* Mountain Monarchs,” Marco
Polo’s Sheep.
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Riding: on the Flat and Across Country. A Guide to
Practical Horsemanship. By Captain M. H. Hayes. With 70
Tllustrations by STURGESS and J. H. OSWALD-BROWN. Third Edi-
tion, Revised and Enlarged. Rs. 7-8.

Thirty-five of the Illustrations in this Edition are new, and the whole text has been
<o revised or re-written as to raake the work the most perfect in existence, essential
to all who wish to attain the art of riding correctly.

The Horse-Woman ; an Illustrated Guide to Side-Saddle
Riding. By Captain M. H. HAYES and Mrs. HAYES. Uniform
with ‘“ Riding : on the Flat ana Across Country.” [In preparation.

Useful Hints to Young Shikaris on the Gun and Rifle. By
¢ THEp LirTLE OLD BEAR.” Reprinted from the Asian. Crown
8vo. Rs.2-8.

The Training and Management of Chargers. By G. W.
Kino, Lieut., Ghazipur Light Horse. Cloth. Rs. 1-3.

Game, Shore, and Water Birds of India. By Col. A. L
Messurier, R.E. With 121 Illustrations. A wvade mecum for
Sportsmen. 8vo. Rs. 10.

On Horse Breaking. By Capt. M. H. Hayes. Numerous Illus-
trations by J. H. OswaLp-BrowN. Square. Rs. 16.

(1) Theory of Horse Breaking. (2) Principles of Mounting. (3) Horse Con-
trol. (4) Rendering Docile. (5) Giving Good Mouths. (6) Teaching to Jump.
(7) Mount for First Time. (8) Breaking for Ladies’ Riding. (9) Breaking to
Harness. (10) Faults of Mouth. (11) Nervousness and Impatience. (12) Jib-
bing. (18) Jumping Faults. (14) Faultsin Harness. (15) Aggressiveness.
(16) Riding and Driving Newly-Broken Horse. (17) Stable Vices.

“ One great merit of the book is its simplicity."—/ndian Daily News.

« A work which is entitled to high praise as being far and away the best
reasoned-out one on breaking under a new system we have seen."—Field.

¥ Clearly written,”—Saturday Review. 3
«The best and most instructive book of its class that has appeared for

many years.”—T'imes of India.

Highlands of Central India: Notes on their Forests and Wild
Tribes, Natural History, and Sports. By Capt. J FORSYTH,
BS.C. New edition. With Mapand Tinted Illustrations., Rs.7-8.

Soundness and Age of Horses : a Veterinary and Legal Guide
to the Bxamination of Horses for Soundness. By M. Horace
Hayes, M.R.C.V.S. 100 Illustrations. Crown 8vo. Rs. 6.

The Points of the Horse. A Familiar Treatise on Equine Con-
formation. By Capt. M. H. Hayes. Describing the points
in which the perfection of each class of horses consists; Illus-
trated by very numerous reproductions of Photographs of
Living Typical Animals. [Ln the Press.
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Horse Breeding and Rearing in India. With Notes on Training
for the Flat and Across Country, and on purchase, breaking in,

and general management.
F.Z.S. Cr. 8vo.

By Major Joan Humrrey, B.S.C.,
Cloth: Rs. 3-8.

Riding for Ladies, with Hints on the Stable.

A Lady's

Horse Book. By Mrs. Power O'Donogrue. With 75 Illustra-
tions by A. CeanTREY CorBouLD. Elegantly printed and bound.

Imperial 16mo, gilt.

I.—Ounght Children to Ride ?
I1I.—* For Mothers and Children."”
ITI.—First Hints to a Learner.
IV.—Selecting a Mount.
V.—The Lady’s Dress,
VI.—Ditto.
VIIL.—Bitling,
VIIL.—Saddling.
IX.—How to Sit, Walk, Canter,
and Trot.
X.—Reins, Voice, and Whip.
XI.—Riding on the Road.
X1I.—Paces, Vices, and Faults.

Indian Racing Reminiscences.

and Anecdotes of Men, Horses, and Sport.

Rs. 7-8.

XIII.—A Lesson in Leaping.
XI1V.—Managing Refusers.
XV.—Falling.
X VI.—Hunting Outfit Considered.
XVII.—Economy in Riding Dress.
X VIII.—Hacks and Hunters.
XIX.—In the Hunting Field.
XX.—Shoeing.
XXI.—Feeding.
XXII.—Stabling.
XXIII.—Doctoring,
XXIV.—Breeding. S
XXV.—* Wrinkles,” *

Being Entertaining Narratives
By Capt. Havgs.

Tllustrated with 42 Portraits and Engravings. Imp. 16mo. Rs. 6.
¢ Captain Hayes has done wisely in publishing these lively sketches of life

in India.

The book is full of racy anecdote.”—ZBell’s Life.

“ All sportsmen who can appreciate a book on racing, written in a chatty
style, and full of anecdote, will like Captain Hayes’ latest work.”"—Field.
“ Tt is a safe prediction that this work is certain to have a wide circle of

readers,”—Broad Arrow.

* The book is valuable from the fact that many hints on the treatment of
horses are included, and the accuracy and extent of Captain Hayes’ veterinary
skill and knowledge are well known to experts.'—Jllustrated Sporting and

Dramatic News.

“ Many a racing anecdote and many a curious character our readers will
find in the book, which is very well got up, and embellished with many

portraits.”—Baily's Magazine.

Calcutta Turf Club Rules of Racing, together with the Rules
relating to Lotteries, Betting, and Defaulters and the Rules of

the Calcutta Turf Club. Revised

Edition.

XGRS0

May 1892. Authorized

THACKER, SPINK AND CO., CALCUTTA.
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The Racing Calendar from 1st Angust 1888 to 30th April 1889.
Races Past. 12mo. Vol. 1. Cloth. Rs.4. Vol II to April
1890. Cloth. Rs. 4. Vol. III to April 1891. Cloth. Rs. 4.
Vol. IV. April 1892,

Calcutta Racing Calendar. Published fortnightly. Annual
Subscription Rs. 12.

Manual of Agriculture for India. By Lieut. FREDERICK
PoGsoN, Illustrated. Crown 8vo. Cloth, gilt. Rs. 5.

On Indigo Manufacture. A Practical and Theoretical
Guide to the Production of the Dye. With numerouns Illustrative
Experiments. By J. BRIDGES-LEE, M.A., F.G.S. Crown Svo.
Cloth. Rs.

Roxburgh’s Flora Indica; or, Description of Indian Plants.

Reprinted literatim from Cary’s Edition. 8vo. Cloth. Rs. 5.

A Natural History of the Mammalia of India, Burmah and

Ceylon. By R. A. Sterspnare, F.R.G.S, F.ZS., &c. Author
of *Seonee,” *“ The Denizens of the Jungle.” With 170 Illus-
_ trations by the Author and Others. In Imperial 16mo. Rs. 10.

“Ttis the very model of what a popular natural history should be."—
Knowledge.

“The book will, no doubt, be specially useful to the sportsman, and, indeed,
has been extended so as to include all territories likely to be reached by the
sportsman from India.”"—The Times.

Gold, Copper, & Lead in Chota-Nagpore. Compiled by W.
King, D. Sc., Director of the Geological Survey of India,
and T. A. Pors, Deputy Superintendent, Survey of India.
With Map showing the Geological Formation and the Areas
taken up by the Various Prospecting and Mining Companies.
Crown 8vo., cloth. Rs. 5.

Handbook to the Ferns of India, Ceylon, and the Malay
Peninsula. By Colonel R. H. Beppome, Author of the “Ferns
of British India.” 300 Illustrations by the Author. Imperial
15mo. Rs. 10.

“The great amount of care observed in its compilation makes it a most
valuable work of reference.”—Garden.

“Tt is the firat special book of portable size and moderate price which has
been devoted to Indian Ferns, and is in every way deserving of the extensive
circnlation it is sure to obtain."—Nature.
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The Culture and Manufacture of Indigo, with a Description
of a Planter's Life and Resources. By Warter MAcLAGAN
Rerp. Crown 8vo. With 19 full-page Illustrations. Rs. 5.

‘Tt is proposed in the following Sketches of Indigo Life in Tirhootand
Lower Bengal to give those who have never witnessed the manufacture of
Indigo, or seen an Indigo Factory in this country, an idea of how the
finished marketable article is produced: together with other phases and
incidents of an Indigo Planter’s life, such as may be interesting and amusing
to friends at home.”—Introduction.

The Landmarks of Snake-poison Literature ; being a
Review of the more important Researches into the Nature of
Snake-poisons. By ViNceNT RIcHARDS, F.R.C.S., ED., &c., Civil
Medical Officer of Goalundo. Bengal. Rs. 2-8,

The Future of the Date Yalm in India. (Phoenix Dacty-

lifera.) By E. Boxavia, M.D., Brigade-Surgeon, Indian Medical
Department. Crown 8vo. Cloth. Re, 2-8.

An Explanation of Quadruplex Telegraphy : with 12
diagrams. By Bex J. Stow, Telegraph Master. Feap. 4to.
Rs. 2. e

Statistics of Hydraulic Works, and Hydrology of England,
Canada, Boypt, and India. Collected and reduced by Lowis
D'A. Jackson, C.E., Author of ¢ Canal and Culvert Tables.”

¢ Hydraulic Manual™ “Aid to Engineering Solution.” In
Royal 8vo. Rs. 10.

The Teeth—Their Structure, Disease, and Preservation, with

some Notes on Conservative and Prosthetic Dentistry. Nine Plates.
By Josepa MiLrer, L.D.S., R.C.S.E. Second Edition. Svo.
Cloth. Rs. 2-8.

My Leper Friends. An Account of Personal Work among
Lepers, and their daily life in India. By Mrs. HAYES. With
IMustrations from Photographs, and a Chapter on Leprosy by Dr.
G. G. MACLAREN. Impl. Square 32mo. Rs. 2-8.

Malaria ; its Cause and Effects. Malaria and the Spleen ;
Injuries of the Spleen: An Analysis of 39 Cases. By E. G.

RUOSSELL, ML.B., B.S.C. 8vo. Cloth. Rs. 8.

Record of Three Years’ Work of the National

i\s(sigcm.tion for Supplying Female Medical Aid to the Women of

ndia.

August 1885 to August 1888. By H. E. the COUNTESS OF
DUFFERIN. Cr. 8vo. Re. 1.

A

THACKER, SPINK AND CO., CALCUTTA.



Thacker, Spink and Co.’s Publications. 17

The National Association forSupplying Female Medical
Aid to the Women of India. By H. E. the COUNTESS of
DUFFERIN. Reprinted from the ‘‘ Asiatic Quarterly Review,”
by permission. As. 8.

The Indian Medical Service : a Guide for intended
Candidates for Commissions and for the Junior Officers of the
service. By WiLniaM WILFRED WEBB, M.B., Surgeon, Bengal
Army, late Agency Surgeon at the Court of Bikanir, Superintendent
of Dispensaries, Jails, and Vaccination in the Bikanir State, and
i‘gr ;ome time Guardian to H. H. the Maharajah. Crown Svo.

8. &,

Rudiments of Sanitation—For Indian Schools. By ParTrick
Henrme, M.D. Second Edition 12mo. Cloth. Rs. 1-12.

Hygiene of Water and Water-Supplies.—By PATRICK
Henir, M.D., Lecturer on Hygiene, Hyderabad Medical School.

Svo. Cloth, flush. Rs. 2.

Ague; or, Intermittent Fever.—ByM.D. O'Cox~eLr, M.D.
8vo. Sewed. Rs. 2.

Aids to Practical Hygiene. : By J. C. Barregrspy, B.A.,
M.EB., B.CH. UN1V., DUBLIN. Fecap. S8vo. Cloth. Rs. 2.

Angling in the Kumaun Lakes.—With a Map of the
l}nmaum Lake Country and plan of each Lake. By Depy. Surg.-
Genl. W, WALKER. Crown Svo. Cloth. Rs. 4.

‘Written withall the tenderness and attention to detail which characterise the
followers of the gentle art."—Hayes' Sporting Nawcs.

Thacker's Map of India, with Inset Physical Maps, Sketch
Plans of Calcutta, Bombay, and Madras. Xdited by J. G.
Barruoronew. Corrected to present date.  With Railways, Politi-
cal Changes, and an Index of 10,000 Names, being every place men-
tioned in ‘* Hunter's Imperial Gazetteer.” In book form, Rs. 5;
mounted on rollers, varnished, with Index, Rs. S.

Map of the Civil Divisions of India.—Including Govern-
ments, Divisions and Districts, Political Agencies, and Native
Stafes ; also the Cities and Towns with 10,000 Inhabitants and
np\m’rds. Coloured. 20in. x 36in. Folded. Re. 1. On linen,

. S. 2,

Calcutta to Liverpool by China, Japan, and America
in 1877. By Lient.-General Sir HENRY NORMAN. Second Fditi
Feap. 8vo. Cloth. Rs, 2-8. S0l

THACKER, SPINK AND CO., CALCUTTA,



18 Thacker, Spink and Co.’s Publications.

Thacker’s Guide to Calcutta: with chapters on its
By&nths, etc., and a chapter on the Government of India,
and Maps of the European Residence Portion and Official and
Business Portion of the City. Fcap. 8vo. Cloth. Rs. 3.

Thacker’s Guide to Darjeeling. With 2 Maps. Rs. 2.

Guide to Masuri, Landaur, Dehra Dun, and the Hills
north of Dehra; including Routes to the Snowsand other place.
of note; with éhapter on Garhwa (Tehri), Hardwar, Rurki, and
Chakrata. By JOHN NOrRTHAM. Rs. 2-8.

A Handbook for Visitors to Agra and its Neighbour-
hood.—By H. G. KeeNg, C.S. Fifth Edition, Revised. Maps,
Plans, &c. Fcp. Svo. Cloth. Rs. 2-8.

A Handbook for Visitors to Delhi and its Neighbour-

hood. By H. G. KEENE, C.S. Third Edition. Maps. Fcap. Svo.
Cloth. Rs. 2-8. i

Ince’s Kashmir Handbook. Revised and Re-written. By
Surgn.-Major JosSHUA DUKE. With 4 Maps. Feap. 8vo. Cloth. Rs. 6.

Hills beyond Simla. Three Months’ Tour from Simla,
through Bussahir, Kunowar, and Spiti, to Lahoul. (‘*‘In the

Footsteps of the Few.”) By Mrs. J. C. MURRAY-AYNSLEY. Crown
8vo. Cloth. Rs. 3

From the City of Palaces to Ultima Thule. Witha

Map of Iceland, Icelandic Vocabulary, Money Tables, &c. B
H. K, GorpoN. Crown Svo. Sewcd.ryRe. 1% 5 ; y

1892.—Thacker’s Indian Directory. Official, Legal,
Kducational, Professional, and Commercial Directories of the
whole of India. General Information ; Holidays, &c.; Stamp
Duties, Customs Tariff, Tonnage Schedules ; Post Offices in India,
forming a Gazetteer ; Lists of Governors-General and Adminis-
trators of India from beginning of British Rule; Orders of the
Star of India, Indian Empire, %c.; Warrant of Precedence, Table
of Salutes, &c.; The Civil Service of India ; An Army List of
the Three Presidencies ; A Railway Directory ; A Newspaper and
Periodical Directory ; A Conveyance Directory ; Tea, Indigo,
Silk, and Coffee Concerns ; List of Clubs in India ; Alphabetical
List of Residents. In thick Royal Octavo. Witha Railway Map of
India. A Map of the Official and Business portion of Calcutta and
a Map of the European Residence Portion of Calcutta. Price Rs. 2(0.
A Complete List of Indian and Ceylon Tea Gardens,
Idigo Concerns, Silk Filatures, Sugar Factories, Cinchona Concerns,
and Coffee Hstates. With their Capital, Directors, Proprietors,
Aﬂgnts, Managers, Assistants, &c., and their Factory Marks by
which the chests may be identified in the Market. [1892] Rs. 2-8.
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The Indian Service Manual; or Guide to the Several De-
partments of the Government of India, containing the Rules for
Admission, Notes on the working of each Department, etc. B
C. R. HARDLESS, Author of ‘‘The Clerk’s Manunal.” it bt

Indian Mounted Volunteers’ Guide to Equitation and the
Training of Horses. Compiled from Regulations. By Troop
Sergt.-Major J. P. BURKE. Re. 1.

The Sepoy Officers’ Manuai. Second Edition. Revised.
By Captain E. G. BARROW. Rs. 28,

The Quartermaster’s Almanac.
with other information. By Lieut.
Re. 1-8.

The Indian Articles of War.—Annotated. By Captain
H. S. HupsoN, 27th Madras Infantry. Crown 8vo. Rs. 4.

A Diary of the Duties,
HARRINGTON BUSH. Svo.

Musketry Instruction in the form of Question and Answer.
By Captain L. B. DU MoULIN. Feap. Svo. Rs. 2.

Musketry made Basy for Native Officers and Non-Commis-
sioned Officers, Native Army. By Lieutenant R. E. S. TAYLOR,
Adjutant, 28th Bengal Infantry. Arranged in Questions and
Answers. English and Urdu. 8 annas.

The Reconnoitrer’s Guide and Field Book, adapted for
India. By Major M. J. KING-HARMAN, B.S.C. Second Edition.

Revised and Enlarged. Inroan. Rs. 4
It contains all that is required for the guidance of the Military
Reconnoitrer in India: it can be used as an ordinary Pocket Note
Book, or as a Iield Message Book; the pages are ruled as a Field
Book, and in sections, for wriften description or sketch.
India the Guide will be invaluable.”"—Broad Arrow.

“ To Officers serving in
The Invasion and Defence of England. By Captain
F. N. MAUDE, R.E. Crown Svo. Cloth. Re. 1-8.
This little book only deals with the case of possible invasion by France, but it is
one of the best we have read on the subject, and will well repay perusal.—allen’s

Indian Mail. A R
His little book is a useful and interesting contribution to the invasion of England

question ; it contains a good deal of information, and, without being written in an

alarmist_ style, exposes ve clearly the danger in which England stands.—Engliskmar:.
The lay reader will welcome as an able, thoughtful, and original contribution to a

topic of unsurpassable m,pormnce._—”amt News. ’

The book is ably written, and is full of suggestive matter of the highest importance

to the security of the country.—Glasgow Herald.
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A Sketch of the Services of the Bengal Native Army.
Compiled in the Office of the Adjutant-General by Lieut. F. G.
CARDEW, 10th Bengal Lancers, and published under the Instruc-
tions of the Government of India. ith 8 Coloured Illustrations.
Royal 8vo. Rs. 2-8. [Nearly ready.

Regimental Records of the Bengal Army (uniform
with the above). Edited by Lieut. ¥'. G. CArDEW, 10th Bengal
Lancers. [Z0 follow.

BENGAL CAVALRY. One Volume. | BENGAL INFANTRY. Two Volumes.

THE PANJAB FRONTIER FORCE. One Volume.

Letters on Tactics and Organization. By Captain I%. N.
MAvuDE, R.E. (Papers reprinted from Z%¢ Pioneer and Civil and
Military Gazette.) Crown Svo. Cloth. Rs. 5.

The author displays considerable knowledge of the subjects with which he deals, and
has evidently thought ' much on them. His views are broad aud advanced.—A4 thenaun.

Every soldier should read this book. —A trenaunt.

On the whole, Captain Maude may be most warmly congratulated upon the pro-
duction of a book, of which, disagreeing as we do with some of his conclusions,

we are glad to speak, as it deserves, in terms of the most unstinted and ungrudging
praise.— Whkitehall Reveze.

The Student’s Manual of Tactics. DBy Capt. M.
HORACE HAYES. Specially written for the use of Candidates
preparing for the Militia, Military Competitive Examinatious, and
for Promotion. Crown Svo. Rs. 44.

Notes on the Garrison Course of Instruction. By Major
E. LLoyp., With Diagrams. Crown 8vo. Cloth. Rs. 2-8.

A Summary of the Drill and working of the Three
Arms. By Colonel H. J. Hatrowes. Revised according to Army
Orders, April 1888. Cloth. Re. 1.

Malavikagnimitra ; a Sanskrit Play by Kalidasa. Literally -
translated into English prose by €. H. TAWNEY, M.A., Principal,
II;rcsli(écncy College, Calcutta. Second Edition. Crown Svo.

e, 1-8.

Translations into Persian—Selections from Murray’s
History of India, Foliorum Centuria—Gibbon's Roman Empire—
Our Faithful Ally the Nizam. By Major A. C.TaLBor. PartIT,
English. Part IT, Persian. 2 vols. Svo. Rs. 10.

The Russian Conversation Grammar. By Avex. KiNLocH,
late Interpreter to H. B. M. Consulate and British Counsel in the
Russian Law Courts ; Instructor for Official Examinations. Crown
8vo. Cloth. Rs. 6-8.

This work is constructed on the excellent system of Otto in his
German Conversation Grammar,” with illustrations accompanying
every rule, in the form of usual phrases and idioms, thus leading the

stadent by easy but rapid gradations to a colloquial attainment of
the language. .
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Hidyat al Hukuma: a Guide to Medical Officers and
Subordinates of the Indian Service, English and Hindustani. By
GEO. S. RANKING, M.D., Surgeon-Major. 12mo. Sewed. Re. 1-4.

Glossary of Medical and Medico-Legal Terms including
those most frequently met with in the FLaw Courts. By R. F.
HUTCHISON, M.D., Surgeon-Major. Second Edition. Feap. Svo.
Cloth. Rs. 2,

Hindustani as it ought to be spoken. By J. Tweepig, B.C.S.
Crown 8vo. Second Edition, [In the Piess.

Talim-i-Zaban-i-Urdu: a Guide to Hindustani, specially
designed for the use of students and men serving in India. With
reference to the requirements of the Government of India as laid
down in clause 129, India Army Circular of Aungust 1888, By
Surgeon-Major G. S. RANKING. Svo. Cloth. Rs. 5.

‘“'The work on the whole, we believe, will meet a want . . . . . It contains
an excellent list of technical military terms and idioms, and will prove especially
serviceable to any one who has tv act as an interpreter at courts-martial and cognate
enquiries."—Civil and Military Gazette.

Vocabulaire Francais Hindoustani. Par Dr. . Roucier,
Medecin de la Cie. Messageries Maritimes, et le Dr. GARRON,
Medecin de 7ere Classe de la, Marine. [Ln the Press.

———

EDUCATIONAL BOOKS.

Hints on the Study of English. By F.J. Rowe, M.A.,
and W. T. WEBEB, M.A., Professors of English Literature, Presi-
dency College, Calcutta. New Edition (1889.) In Crown Svo.
Cloth. Rs. 2.8,

An Basy English Grammar for Schools in India. Contain-
ing numerous Exercises in Idiom, By F. J. Row, M.A., and W. e
WEBB, M.A., authors of ** Hints on the Study of English,” ete., eto.

A Companion Reader to * Hints on the Study of English.”
(Eighteenth Thousand.) Demy Svo. Re. 1-4.

A Key to the Companion Reader to “ Hints on the Study
of English.” With an Appendix, containing Test Examination
Questions. By F. J. RowE, M.A. Feap. 8vo. Rs. 2.

Entrance Test Examination Questions and Answers
in English, being the Questions appended to * Hints on the Study
of English” with their Answers, toget{ler with Fifty Supplementa,ry
Questions and Answers. By W. T. WEBB, M.A." 12mo, Sewed.
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Principal Events in Indian and British History. With
their Dates in Suggestive Sentences. In Two Parts. By Miss
ﬁgAMS, Ia Martiniere College for Girls, Calcutta. Second

ition.

/

Elementary Statics and Dynamics. By W. N. Bour-
FLOWER, B.A., late Scholar of St. John’s College, Cambridge, and
Professor of Mathematics, Muir Central College, Allahabad.
Second Edition. Crown 8vo. Rs. 3-8.

English Selections appointed by the Syndicate of the
Calentta University for the Entrance Examination of 1892, Crown
Svo. Cloth. Re.1-8. Webb's Key to the Course. Rs. 2.

Elementary Hydrostatics. With numerous Examples and
University Papers. By S. B. MUKERJEE, M.A., B.L., Assistant
Professor, Government College, Lahore. 12mo. Cloth. Re. 1-8.

Sanskrit Selections for the Calcutta University Entrance
Examination, 1892, Fcap. Svo. As. 12,

The Students’ Handbook to Hamilton and Mill. By W.

BELL, M.A., Professor of Philosophy and Logic, Government Col-
lege, Lahore. Svo. Boards. Rs. 2.

The Laws of Wealth: a Primer on Political Economy for

for the Middle Classes in India. By Horace BELL, C.E. Seventh
Thousand. Fecap. Svo. As. 8.

The Government of India. A Primer for Indian Schools.

By HOrACE BELL, C.1. Third Edition. Feap. Svo. Sewed, As. 83
in Cloth, Re. 1.

Translated into Bengalee. By Jocrxpro Nati Buatra-
charjee, Svo. As, 12. [

Oalcuttg. _University Calendar for the year 1892 ;
Conta}mug Acts, By-Laws, Regulations. The University Rules for
Examination, Text Book Endowments, Affiliated, Institutions, List

of Graduates and Under-Graduates, Examinati Paper 3
Qloth, Mgares AR o sraduates, Examination Papers, 1891.

Calcutta University Calendar. The Examinati apers
o X sxamination Paper

Thie;ndian‘pette?-Writer, containing an Introduction on
) tter Writing, with numerous Exa.mgles in the various styles of
orrespondence. By H. ANDERSON. Cr. Svo. Cloth. Re. 1.
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Fifty Graduated Papers in Arithmetic, Algebra, and Geo-
metry for the use of Students preparing for the Entrance Examina-
tions of the Indian Universities. With Hints on Methods of
Shortening Work and on the Writing of Examination Papers. By
W. H. Woob, B.A., F.C.S., Lecturer in Mathematics and Science,
La Martiniere College. Re. 1-8.

The Principles of Heat : for the F. A. Examination of the
Calcutta University. By LEONARD HALL, MLA. Crown 8vo. As. 8.

Analysis of Reid’s Enquiry into the Human Mind.
With Copious Notes. By W. C. FINK. Second Edition. Re. 1-12.

English People (The) and their Language. Trauslated from
the German of Loth by C. H. TAWNEY, M.A., Professor in the
Presidency College, Calcutta. Stitched. As. 8.

An Inquiry into the Human Mind on the Principles of
Common Sense. By THOMAS REID, D.D. 8vo. Cloth. Re. 1-4.

Tales from Indian History : being the Annals of India
retold in Narratives. By J. TALBOYS WHEELER. Crown 8vo.
Cloth. School Edition. Re. 1-8.

A Text-book of Indian Botany: Morphological, Physio-
logical, and Systematic. By W. H. GREGG, B.M.S., Lecturer on
Botany at the Hugli Government College. Profusely Illustrated.

Crown 8vo. Rs. 5.

A Moral Reading Book from English and Oriental Sources.
By ROPER LETHBRIDGE, C.LE., M.A. Crown 8vo. Cloth. As. 14,

A Primer Catechism of Sanitation for Indian Schools.
Founded on Dr. Cunningham’s Sanitary Primer. By L. A,
STAPLEY. Second Edition. As. 4.

Notes on Mill's Examination of Hamilton’s Philosophy.
By THOMAS EpWARDS, F.E.LS. Fcap. Sewed. Re. 1.

A Short History of the English Language. By THoMAs
EDWARDS, F.E.L.S. 18Smo. Re. 1-4.

Lamb’s Tales from Shakespeare. An Edition in good
type. Cloth. As.12.
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THE INDIAN MED_I_CAL GAZETTE.

A Record of Medicine, Surgery and Public Health, and of General
Medical Intelligence, Indian and European.
Edited by K. McLEeop, M.D., and W. J. StupsoN, M.D.
Published monthly. Subscription Rs. 18 per annum. Single copy Rs. 2.

The Indian Medical Gazetle was established nineteen years ago,
and has earned for itself a world-wide reputation by its solid con-
tributions to Tropical Medicine and Surgery. It is the Sole repre-
sentative medium for recording the work and experience of the Medical
Profession in India; and its very numerous Exchanges with all the
leading Medical Journals in Great Britain and America enable it
not only to diffuse this information broadcast throughout the world,
but also to cull for its Indian readers, from an unusual variety of
sources, all information which has any practical bearing on medical
works in India. - °

The Indian Medical Gazette is indispensable to every member of
the Medical Profession in India who wishes to keep himself abreast
of medical progress, for it brings together and fixes the very special
knowledge which is only to be obtained by long experience and close
observation in India. In the way it constitutes itself a record of
permanent value for reference, and a journal which ought to be in
the library of every medical man in India or connected with that
country.

The Gazeite covers altogether different ground from Z7%he Lancet
and British Medical Journal, and in no way competes with these for
general information, although it chronicles the most important items
of European Medical Intelligence. The whole aim of the Gazette
is to make itself of special use and value to Medical Officers in India
and to assist and support them in the performance of their difficult
duties.

It is specially devoted to the best interests of The Medical
_Serviees, and its long-established reputation and authority enable
it to command serious attention in the advocacy of any desirable
reform or substantial grievance.

The Contributors to The Indian Medical Gazette comprise the
most eminent and representative men in the profession.
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Agnew and Henderson.—The Code of Criminal Procedure
(Act X of 1882), together with Rulings, Circular Orders, Notifi-
cations, &c., of all the High Courts in India, and Notifications
and Orders of the Government of India and the Local Governments.
Fdited, with Copious Notes and Full Index,.by W. F. AGNEW,
Fsq., Barrister-at-Law, Author of “A Treatise on the Law of
Trusts in India ;” and GILBERT S, HENDERSON, EsSQ., M.A., Bar-
rister-at-Law, Author of ““A Treatise on the Law of Testamentary
and Intestate Succession in India.” Second Edition. Royal Svo.
COloth. Rs. 18. [1886.

Ameer Ali.—The Student’s Hand-Book of Mahommedan Law.
By the Hon’ble SYED AMEER Arr, C.LE., Author of “The Law
Relating to Gifts, Trusts, efc., among the Mahommedans,” *‘ Per-
sonal Law of the Mahommedans,” etc., etc. Crown Svo. Rs.3

Ameer Ali.—The Law relating to Gifts, Trusts, and Testa-
mentary Dispositions among the Mahommedans, with Explanatory
Notes and Introduction on the G rowth and Development of Juris-
pradence. By SYED AMEER ALr, M.A., C.I.LE., Barrister-at-Law.
RI. Svo. Cloth. Rs. 12

Alexander.—Indian Case-Law on Torts. By the late R. D.
ALEXANDER, C.S. An entirely new Edition. Re-written and En-
larged by R. F. RAMPINT, Esa., C.S. Svo. Cloth. Rs. S.

Azizuddin Ahmed.—The North-Western Provinces Land
Revenue Act: being Act XIX of 1873 as amended by Acts Iand
ey en 870, XIT of 1881, XIII and XIV of 1882, XX of 1890, and
XII of 1801. With Notes, Government Orders, Board Circulars
and Decisions, and Rulings of the Allahabad High Court. By
‘Az1zUDDIN AHMED, Deputy Collector and Magistrate.

Beverley.—The Land Acquisition Acts (Acts X of 1870 and
XVIII of 1885). With Introduction and Notes. The whole forming
a complete Manunal of Law and Practice on the subject of Com-
pensation for Lands taken for Public Purposes. Applicable to
all India. By H. BEVERLEY, EsqQ., M.A., B.C.S. Second Edi-
tion. Svo. Cloth. Rs. 6.

Bonnerjee.—The Hindu Wills Act (Act XXI of 1870).
With the Sections of the Indian Succession Act (Act X of 1865)
made applicable to the Wills of Hindus, Jainas, Sikhs, and Bud-
dhists, printed in extéenso and in consecutive order. Edited by
W. C. BONNERJEE, EsQ. 8vo. Cloth. Rs. 6.

THACKER, SPINK AND CO., CALCUTTA.
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Broughton.—The Code of Civil Procedure ; being Act X of
1877. With Notes and Appendix. By the Hon’ble L. P. DELVES
BROUGHTON, assisted by Messrs. W. F. AGNEW and G. S. HEN-
DERSON. Royal 8vo. Cloth. Reduced to Rs. 7.

Carnegy.—Kachahri Technicalities : a Glossary of Terms,
Rural, Official and General, in daily use in the Courts of Law, and
in Illustration of the Tenures, Customs, Arts, and Manufactures
oRfs Hgndustan. By P. CARNEGY, EsQ. Second Edition. 8vo. Cloth.

Chalmers.—The Negotiable Instruments Act, 1881; being an
Act to define and amend the Law relating to Promissory Notes,
Bills of Exchange, and Cheques. Edited by M. D. CHALMERS,
Esq., M.A., Barrister-at-law, Author of *‘ A Digest of the Law of
Bills of Exchange,” &c.; and Editor of Wilson’s ‘Judicature
Acts.” 8vo. Oloth. Rs.T7-8.

Civil Procedure Code; being Act XIV of 1882. With

Table of Contents and Index. Royal 8vo. Cloth. Rs. 4-S. Inter-
leaved, Rs. 5-S.

Collett.—The Law of Specific Relief in India ; being a Com-
mentary on Act I of 1877. By CHARLES COLLETT, ESQ., late of the
Madras Civil Service, of Lincoln’s Inn, Barrister-at-Law. and
formerly a Judge of the High Court at Madras. Demy 8vo. Rs. 10.

COMMENTS ON THE INDIAN PENAL CODE. By CHARLES COLLETT,
Barrister-at-Law. Svo. Cloth. Rs. 5.

Collier.—The Bengal Local Self-Government Act (B.C. Act ITI

*  of 1885), and the General Rules framed, thereunder. With Notes,
Hints regarding Procedure, and References to Leading Cases; an
Appendix, containing the principal Acts referred to, etc., etc. B
F.R. STANLEY COLLIER, B.C.S. Second Edition. Crown Svo. Rs. 5,

THE BENGAL MUNICIPAL MANUAL; being B. C. Act III of 1884,
With Notes and an Appendix containing all the Actsand Rules
relating to Municipalities. By F. R. StTaNLEY CoLLIER, C.S.

Cowell. —Hindu Law ; being a Treatise on the Law Admin-
istered exclusively to Hindus by the British Courts in India.
The Tagore Law Lectures, 1870 and 1871. By HERBERT COWELL,
Barrister-at-Law. Royal 8vo. Cloth. Lectures, 1870, Rs. 12.
Lectures, 1871, Rs. 8.

THE HISTORY AND CONSTITUTION OF THE COURTS AND LEGIS-
LATIVE AUTHORITIES IN INDIA. Second Edition, Revised. ngiv
HERBERT COWELL. S8vo. Cloth. Rs. 6. [1884.

Criminal Procedure Code ; being Act X of 1882. With

Table of Contents and Index. Royal 8vo. Cloth. Rs. 4; Inter-
leaved, Rs. 5.
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Currie.—The Indian Law Examination Manual. By Fexparn
CuURRIE, EsQ., of Lincoln’s Inn, Barrister-at-Law. Fourth Edition.
Revised Demy 8vo. Rs. 5.

ConTeNTS :—Introduction—Hindoo Law—Mahomedan Law—Indian Penal Code—
Code of Civil Procedure—Evidence Act—Limitation Act—Succession Act—Contract
Act—Registration Act—Stamp Acts and Court-Fees—Mortgage—Code of Criminal
Procedure—The Easement Act—The Trust Act—The Transfer of Property Act—The
Negotiable Instruments Act.

Donogh.—The Stamp Law of British India, as constituted
by the Indian Stamp Act (No. I of 1879); Rulings and Circular
Orders; Notifications, Resolutions, Rules, and Orders; together
with Schedules of all the Stamp Duties chargeable on instruments
in India from the earliest times. Edited, with Notes and complete
Index, by Warrer R. DoNOGH, M.A., of the Inner Temple,
Barrister-at-Law. Demy Svo. Cloth, gilt. Rs. 8. [1860.

A SUPPLEMENT CONTAINING AMENDMENTS, and Annotated to June
1890. As. 8

Field.—1'HE Law or Evibexce 1y Britisa INpIA ; being a
Treatise on the Indian Evidence Act as amended by Act XVIII
of 1872. By the Hon’ble C. D. Firrp, M.A., LL.D. Fifth
Edition. [In preparation.

LANDHOLDING and the Relation of Landlord and Tenant in various
Countries of the World. By . D. Field, M.A., LL.D., B.C.S.,
one of the Judges of H. M.’s High Court of Judicature in Bengal.

Second Edition. 8vo. Cloth. Rs. 17-12: Cash 16. [1885.
INTRODUCTION TO THE REGULATIONS OF THE BENGAL CODE. By
C. D. FieLp. Crown 8vo. Rs. 3. [1888,

Finucane and Rampini.—The Bengal Tenaucy Act ; being
Act VIIT of 1885 With Notes and Annotations, Judicial Rulings
and the Rules framed by the Local Government and the High Court
under the Act, for the guidance of Revenue Officers and the Civil
Courts. By R. F. Raypint, M.A., C.S., Barrister-at-Law, and
M. FINUCANE, MLA., C.S. Second Edition. Rs.T.

Forsyth.—Revenue Sale-Law of Lower Bengal, comprising
Act XI of 1859; Bengal Act VII of 1868 ; Bengal Act VII of 1880
(The Public Demands Recovery Act), and the Unrepealed Regula-
tions and the Rules of the Board of Revenue on the subject. ith
1I§°t?'s' Edited by War. E. H. ForsyTH, EsQ. Demy 8vo. Cloth.

S, .
THE PROBATE AND ADMINISTRATION ACT; being Act V of 1881.
With Notes. By W. E. H. ForsyTH, Esq. HEdited, with Index, by
¥. J. CoLLiNsoN, EsQ. Demy Svo., Cloth. Rs. 5.

Ghose.—The Law of Mortgage in India. With the Transfer
of Property Act and Notes. By RASHBEHARI GHOSE, ML.A., D.L.,
Tagore Law Professor, 1876. Second Edition, Revised and Enlarged.
Royal 8vo. Cloth. Rs. 12.
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Grimley.—An Income-Tax Manual ; being Act IT of 1886.
With Notes. By W. H. GriMLEY, B.A., C.S., Commissioner of
Income-Tax, Bengal. Royal Svo. Rs. 3-S. Interleaved, Rs. 4.

Grimley.—Manual of the Revenue Sale Law and Certificate
Procedure of Lower Bengal, including the Acts on the Subject and
Selections from the Rules and Circular Orders of the Board of
Revenue. With Notes. By W. H. GRIMLEY, B.A., C.S. S8vo.
Rs. 5-8; Interleaved, Rs. 6.

Henderson.—The Law of Intestate and Testamentary Succes-
sion in India ; including the Indian Succession Act (X of 1865), with
a Commentary ; and the Parsee Succession Act (XXT of 1865), the
Hindu Wills Act (XXI of 1870), the Probate and Administration
Act, ete. With Notes and Cross References. By GILBERT S.
HENDERSON, Esq., M.A., Barrister-at-Law, and Advocate of the
High Court at Caleutta. Royal 8vo., cloth. Rs. 16.

THE LAW OF TESTAMENTARY DEVISE, as administered in India, or
the Law relating to Wills in India. With an Appendix, contain-
ing :—The Indian Succession Act (X of 1865), the Hindu Wills
Act (XXT of 1870), the Probate and Administration Act (V of 1881)
with all amendments, the Probate Administration. Act (VI of
1889), and the Certificate of Succession Act (VII of 1889). By G, S.
HENDERSON, M. A., Barrister-at-Lay. (Zagore Law Lectures, 1887.)
Royal Svo. Cloth. Rs. 16.

The Indian Insolvency Act: Being a Reprint of the Law
as to Insolvent Debtors in India, 11 and 12 Viet. Cap. 21 (June
1848). Royal 8vo. Sewed. (Uniform with Acts of the Eegisla.tive
Council.) Re. 1-8.

Indian Emigration Act; with Orders by the Lieutenant-
Governor of Bengal ; Forms by Government of Bengal ; Resola-
tion of the Government of India ; Resolution‘of the Government
of Assam ; Rules made by the Chief Commissioner of Assam ;and
Orders by the Lieutenant-Governor, N,-W. P, Interpaged with
blank pages for notes. Crown Svo. Rs. 24 : cash 2.

Jolly.—The Hindu Law of Inheritance, Partition, and Adop-
tion according to the Smritis. By Prof. Jurius JoLLy, of Wurtz-
burg (Tagore Law Lectures, 1883). Royal Svo. Rs. 10.

Kelleher.—Principles of Specific Performance and Mistake.
By J. KELLEHER, C.S. 8vo. Cloth. Rs. 8.

" The work is well written, and the rules deduced from the authorities are generally
accurately and always clearly expressed. We can therefore recommend the book to
all students of English Law, not doubting but that they will find it very useful for their
purposes.” = Civil and Military Gazeite.

POSSESSION 1N THE Crvin Law. Abridged from the Treatise of Von

Savigny, to which is added the Text of the Title on Possession from
the Digest. By J. KELLEHER, C.S. Svo. Cloth. Rs. 8.

THACKER, SPINK AND CO., CALCUTTA.



Thacker, Spink and Co.’s Publications. 29

Lyon.—Medical Jurisprudence for India. By J. B. Lyonx,
~ 7.0.S., F.C., Brigade-Surgeon, Professor of Medical Jurisprudence,
Grant Medical College, Bombay. The Legal Matter revised by

J. D. Inverarity, Bar.-at-Law. Illustd. 2nd Edn. 8Svo. Rs. 16.

MacEwen.—'lhe Practice of the Presidency Court of Small
Causes of Calcutta under the Presidency Small Cause Courts Act
(XV of 1882.) With Notes and an Appendix. By R. S. T.
MAcEWEN, Bsq., of Lincoln’s Inn, Barrister-at-Law, one of the
Judges of the Presidency Court of Small Causes of Calcutta. Thick
8vo. Rs. 11,

O'Kinealy.—1ie Code of Civil Procedure, Act XIV of 1882.
With Notes, Appendices, &c. By the Hon’ble J. O’KINEALY.
Fourth Edition. [In preparation.

TuE INDIAN PENAL CopnE; being Act XLV of 1860, and other Laws
and Acts of Parliament relating to the Criminal Courts of India;
containing Rulings on Points of Procedureand Decisions of the High
Court of Caleutta. Third Edition. By the Hon'ble J. O'KINEALY.
Royal 8vo. Rs. 12. [1886.

Pocket Penal, Criminal Procedure, and Police Codes, also
“ic Whipping Act and the Railway Servants’ Act being Acts
XLV of 1860 (with Amendments), X of 1882, V of 1861, VI of 1864,
and XXXI of 1867. With a General Index. Fcap. Svo. Cloth. Rs. 4.

Pocket (The) Code of Civil Law.—Containing the Civil
Procedure Code (Act XIV of 1882) ; The Court-Fees Act (VII of
1570); The Evidence Act (T of 1872); The Specific Reliefs Act (I of
1877); The Registration Act (IIT of 1877) ;. The Limitation Act
(XV of 1877): The Stamp Act (I of 1879). ‘With Supplement con-
taining the Amending Act of 188S. With a General Index.
Feap. Svo. Cloth. Rs. 4.

Phillips.—MAanvar or INDIAN Criuyan Law ; being the
Penal Code, Criminal Procedure Code, Bvidence, Whipping, Gene-
ral Clauses, Police, Cattle-Trespass, Extradition Acts, with Penal
Clauses of Legal Practitioners’ Act, Registration, Arms, Stamp,
&e., Acts. Fully Annotated, and containing all Applicable Rul-
ings of all High Courts arranged under the Appropriate Sections
up to date ; also Circular Orders and Notifications. By H. A. D,
PriLLips, C.S. Second Hdition. Thick Crown Svo. Rs. 10.

MANUAL OF REVENUE AND COLLECTORATE LAW. With Important
Rulings and Annotations. By H. A. D. PaiLries, Bengal Civil
Service. Crown Svo. Cloth. Rs. 10. [1884.

ConteNTS :—Alluvion aud Diluvion, Certificate, Cesses, Road and Public Works

Collectors, Assistant Collectors, Drainage, Embankment, Evidence, Excise, Lakhira
Grants and Service Tenures, and Laud Acquisition, Laud Registration, Legal Practi-
tioners, License Tax, Limitation, Opium, Partition, Public Demands Recovery, Putni

Sales, Registration, Revenue Sales, Salt, Settlement, Stamps, Survey, and Wards.
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Phillips.—Comparative Criminal Jurisprudence. Showing
the Law, Procedure, and Case-Law of other Countries, arranged
under the corresponding sections of the Indian Codes. By H. A.
D. PraiLries, B.C.S. Vol. I—Crimes and Punishments. {’ol. I
—Procedure and Police. Demy. 8vo. Cloth. Rs. 12,

OUR ADMINISTRATION OF INDIA. An Account of the Constitution
and Working of the Civil Departments of the Indian Government,
with special reference to the work and duties of a District Officer
in Bengal. By H. A. D. PHILLIPS, C.S. Crown 8vo. Rs. 4.4,

Phillips.—The Law relating to the Land Tenures of Lower
Bengal. Tagore Law Lectures, 1875. By ARTHUR PHILLIPS,
EsqQ. Royal Svo. Cloth. Rs. 10.

Prinsep.—Code of Criminal Procedure (Act X of 1882) and
other Laws and Rules of Practice relating to Procedure in the
Criminal Courts of British India. With Notos. By H. T. PRINSEP.
Ninth Edition, brought up to June 1890. Royal 8vo. Rs. 12,

Regulations of the Bengal Code.—A Selection intended
chiefly for the use of Candidates for appointments in the Judicial
and Revenue Departments. Royal 8vo. Stitched. Rs. S..

Rumsey.—Al Sirajiyyah : or, The Mahommedan Law of In-
heritance, with Notes and Appendix. By ALMARIC RUMSEY.
Second Edition. Revised, with additions. Crown Svo. Rs. 4-S,

Siromani.—A Commentary on Hindu Law of Inheritance,
Succession, . Partition, Adoption, Marriage, Stridhan, and
Testamentary Disposition. By Pundit JOGENDRO NATH SMARTO
SIROMANI (BHATTACHARJE), ML.A., B.L. Svo. Cloth. Rs. 12,

Sutherland.—The Digest of Indian Law Reports : a Compen-
dium of the Rulings of the High Court of Calcutta from 1862,
and of the Privy Council from 1831 to 1876. By D. SUTHERLAND,
ESQ., Barrister-at-Law. TImpl. Svo. Rs. 16. Vol II, 1876 to
1890.  Thick cloth. Impl Svo. Cloth. Rs. 24-0.

THE INDIAN CONTRACT Act (IX of 1872) and the Specific Relief
Act (I of 1877). With a Full Commentary. By D. SUTHERLAND,
Esq. Second Edition. Royal 8vo. Cloth. Rs. 5.

Toynbee.—The Village Chaukidari Manual ; being Act VI
(B. C.) of 1870, as amended by ActsI (B. C.) of 1871 and 18S86.
With Notes, Appendices, &. By G. ToYNBEE, C.8., Magistrate of
Hooghly. Crown Svo. Cloth. Re. 1,

Woodman.—A Digest of the Indian Law Reports and of the
Reports of the cases heard in appeal by the Privy Council, 1887
to 1889. Edited by J. V. WOODMAN. Super-royal Svo. Cloth,
Rs.12; or quarter bound in calf, Rs. 13-8.
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STANDARD WORKS ONINDIA.

Travels in the Mogul Empire 1656-1668. By Francois

BERNIER. Edited by A. CONSTABLE. Maps and Illustrations.
~ Crown 8vo. Rs. 4.8,

Hunter—The Imperial Gazetteer of India. By the
Hon’ble W. W. HunTER, C.LLE., LL.D. Second Edition. 14
volumes, bound in half-morocco. Rs. 47-4.

The Journal of Indian Art. With full-page Coloured
Tllustrations. Folio 15 by 11. Parts1 to 35ready. Price Re. 1-8 each.

The Sacred Books of the East. Translated by various
Oriental Scholars. Edited by F. MAX MULLER. ZList of Volumes
on application.

A Statistical Account of Bengal. By W. W. HustEr,
B.A., LL.D. 20 Volumes. Each Rs. 4.

Addresses and Speeches delivered in India, 1884-88.
By the MARQUIS OF DUFFERIN AND AVA. Svo. Rs. 5-8.

The Fauna of British India.—Including Ceylon and Burma.
Published under the authority of the Secretary of State for India.
Edited by W. T. BLANFORD, F.R.S., and Illustrated.

e Mammalia. By W.T. BLaANrorDp, F.R.S. Rs. 15.
Fishes, 2 vols. By Dr. FrRANCIS DAY. Rs. 30.
Birds, Vols. I & II. By E. W. OATEs. Rs. 264.
Reptilia and Batrachia. By G. A. BOULENGER., Rs. 15.

Warren Hastings,—Selection from the Letters, Des-
patches, and other State Papers preserved in the Foreign Depart-
ment of the Government of India. 1772-1785. Edited by GEORGE
W. FORREST, B.A. 3 vols. Fcap. Cloth. Rs.12.

The Administration of Warren Hastings, 1772-1785,
Reviewed and Illustrated from Original Documents. By G. W.
FoRrRrEST, B.A. 8vo. Cloth. Rs.4.

Annals of Rural Bengal.—By W.W. Huxter, C.ILE., LL.D.
Svo. Rs. 6.

India in 1887.—As seen by RoBERT WALLACE, Professor of
Agriculture and Rural Economy in the Uniyersity of Edinburgh.
Svo. Rs. 13.

Chapters on Cattle, Milk, Horses, Buffaloes, Mules, Sheep, Goats, Pigs—Soils, Native

Implements, lrrigalion, Crops, Currency or Silver Question, Grasses and Grass Lands,

Forestry, Chemistry, Veterinary Science, a Department of Agriculture, 105 Photo
Tints and other Illustrations and 3 Maps.

Illustration of some of the Grasses of the Southern
Puni'a.b; being Photo-Lithograph Illustrations of some of the prin-
cipal Grasses found at Hissar. With Short Descriptive Letter-press.
By WiLLiAM CorpnsSTREAM, B.A., B.C.S., Ilustrated with 39

Plates, Demy folio. Rs. 16.
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Uniform Series, Illustrated and Elegantly Bound.

Hindu Mythology : Vedic and Puranic. By Rev W. J.
WILKINS, of the London Missionary Society, Calcutta. Profusely
Illustrated. Rs. 7-S. .

The Tribes on My Frontier : an Indian Naturalist’s Foreign
Policy. By E. H. A. With 50 Illustrations by F. C. MACRAE.
In Imperial 16mo. Second Edition. Rs. 6.

A Natural History of the Mammalia of India, Burmah,
and Ceylon. By R. A. STERNDALE, F.R.G.S., F.Z.S., &e., Author
of ‘““Seonee,” “The Denizens of the Jungle,” ““The Afghan
Knife,” &. With 170 Illustrations. Imp. 16mo. Rs. 10.

Handbook to the Ferns of India, Ceylon, and the
Malay Peninsula. By Colonel R. H. BEDDOME, Author of the
“Ferns of British India,” *‘ The Ferns of Southern India.” 300
Hlustrations by the Author. Imperial 16mo. Rs. 10.

Lays of Ind. By Aunien Cupey.  Comic, Satirical, and De-
seriptive Poems illustrative of Anglo-Indian Life. Seventl Edition.
70 Illustrations. Cloth, Elegant Gilt Edges. Rs. 7-8.

Riding : on the Flat and Across Country. A Guide to
Practical Horsemanship. By Captain M. H. HAYES. Illastrated
by StURGEsSand H. J. OSWALD-BROWN. Third Edition. Revised
and Enlarged. Imperial 16mo. Rs. 7-8.

Riding for Ladies, with Hints on the Stable. A Ladies’
Horse Book. By Murs. PowER Q'DONOGHUE, Aathor of A Begoar
on Horseback,” *“ Ladies on Horseback,” * Unfairly Won,” &e.
With 75 Tllustrations by A. CHANTREY CORBOULD. Elegantly
Printed and Bound. Rs, 7-S.

Indian Racing Reminiscences: heing Enfertaining
Narratives and Anecdotes of Men, Horses, and Sport. By Captain
M. H. Haves, Illustrated with 22 Portraits and 20 Engravings,
Imperial 16mo. Rs. 6

Behind the Bungalow. By L. H. A., Author of “Tribes
on My Frontier.” With 42 Ilustrations by the Illustrator of *The
Tribes on My Frontier.” Second Edition. With Additional Tlus-
(trations. Tmperial 16mo. Cloth. Rs. 4-8,
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