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(4) Animals not succumbing early from asphyxia, generally ex
hibit symptoms or general depression. 

This state or depression may be interrupted by periods of rest
lessness and motor excitement, but it usually lasts until death occurb, 
or until there are general signs or recovery. 

(5) Respiration and Pulse. 
These are affected by pain, when present, and they show differ

ences. corresponding to the general conditions or excitation and de
preSSIOn. 

The vast majority of fatal cases, if not all, apnear to terminate 
by paralysis or the respiratory apparatus, and the heart may continue 
to beat ror three or four minutes, or even longer, after respiration 
has ceased. 

(6) Temperature. 
In the majority or our eases the rectal temperature was taken 

at intervals of hvo or three hours. 
In a few cases a rise or not more than 10 Fahrenheit was noted, 

and in the later stages sub-normal temperatures were sometimes 
recorded. 

SUMllARY OF IJESIOXS XOTICEABLE POST-MORTEM
PRO'rEROGL YPHA. 

R'igul' mortis ,vas present only in one case, in which the autopsy 
\vas performed ten hours after death; in other cases it was absent 
after an interval of even three hours. 

Subcutaneous Connective T'issue. 
A 10eal1esion was noticeable in all but two cases, the latter being 

two sheep bitten by N aia flava and Sepedon respectively; only a small 
area was affected in a mule and a sheep bitten by N aia flava, and the 
dog dying as a result or a bite rrom a ringhals showed only slight 
oedema around the punctures. 

There were extensive lesions in the horse and two sheep which 
succumbed to bites inflicted by N aia haie, and also in the horse bitten 
by N aia £lava, and a sheep bitten by a Sepedon. 

The areolar connective tissue was infiltrated with a serous 
yellowish liquid, and the subjacent muscular tissue vvas involved only 
in the horse which succumbed to N aia haie bite. 

In the two horses which ,vere bitten bv N aia haie and N aia flava 
respectively, the lesion was hmmorrhagic 'in parts, but in one sheep 
which was bitten by Sepedon there wa.s extensive haemorrhagic infil
tration. 

Se'ro1J,S Cavit£es. 

The pericardial cavity in most eases contained some amount of 
liquid, but this was tinged with blood-pigment only in the horse 
which succumbed to the effects of a bite from a N aia flava. 

Q 
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The peritoneal and pleural cavities \"ere generally empty, but 
they contained blood-tinged liquid in the eases of two sheep, bitten 
by N aia haie and Sepedon respectively. 

Lungs.-A tew sub-pleural haemorrhages ,,,ere recorded in one 
caBe, that of a .sheep bitten by N aia £lava. 

Pulmonary oedema was present in a horse and two sheep which 
died from N aia flava bite, in two sheep which succumbed to N aia haie 
bite, and in one sheep which died after a bite from Sepedon. 

In a few cases there was some degree of pulmonary congestion. 
Trachea and bronchi contained froth in cases of pulmonary 

oedema, and in some eases there was hypermmia of the mucosa; 
petechim were present in one sheep, which died from the bite of a 
ringhals. 

The bronchial lymphatic glands were rather enlarged and 
hyperremic in three sheep (one bitten by N aia haie and two by N aia 
flava) , and they were slightly oedematous in the horse which ·was 
bitten by N aia flava. 

H eart.-In half of the eases recorded, ecchymoses or petechim 
were noticeable under the epicardium or endocardium, and in some 
instances the myocardium ,vas ot softer consistency than normal. 

In one case, that of a sheep bitten by Naia £lava, the heart had 
stopped in systole; in all other cases it was in diastole. 

Li'cer.-In some cases the liver appeared to be somewhat en
largeu. In the dog succumbing to ringhals bite, there was some 
hepatic congestion, but in all other cases the parenchyma was pale, 
and generally slightly yello·w in hue; the lobulation \Y<1S usually 
rather indistinct, and in most cases the tissue was soIter and more 
friable than normal. The bile varied much in amount and character. 

Kidneys.-rrhese organs did not present any very noticeable 
alterations when examined macroscopically. In three eases there was 
some degree ot congestion, but with these exceptions the renal tissue 
appeared normal, or, in some cases, rather pale. 

o Spleen.-In the majority ot cases the spleen pulp appeared paler 
a~d softer than normal, and the trabeculm and malpighian bodies did 
not stand out prominently. 

Stmnach.-There was some hmmorrhage trom the mucosa in one 
sheep, which had been bitten by N aia haie, and the mucosa showed 
hypermmic areas in three ot the four animals bitten bv N aia £lava, 
and in the dog succumbing to the effects ot ringhals venom. 

Rumen and Reticl1ll1,m.-In no case were any lesions noticeable 
in these organs. 

01nasum,.-A tew hmmorrhagic streaks were noticeable on the 
leaves in one sheep, bitten by a N aia haie. 

Intestines--sl1wll and large.-In the three animals dying from 
N aia haie bite, there were no very pronounced intestinal lesions; a 
few petechim were recorded in the horse and in one sheep, occurring 
in the jejunum, in the tormer case, and in the latter case in the 
caecum. Or the four animals bitten by .:s-aia £lava, one sheep showed only 
a few slightly hypermmic areas in the colon. 

In the other three animals the lesions were better-marked and 
more extensive; in both small and large intestines the mucosa showed 
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hypenemic areas, and, in parts, a few petechire, and in the horse 
there were small hffimorrhagic areas in the jejunum. 

In the mule the mucosa of the colon was slightly thickened and 
oedematous, and in this animal there was evident swelling- and 
hyperremia of some Peyer's patches in the ileum. 

In the animals ,vhich succumbed to the effect of Sepedon 
haemachates venom, the large intestine was unaltered, and the small 
intestine presented lesions only in two cases. 
. In the dog the mucosa showed some small hyperremic areas, and 
IU one sheep there was some diffuse hyperremia, ,vith swelling and 
hypermmia of Peyer's patches. 

Action on the b/ood-P,(,oteroglypha . 

. Blood was withdrawn at intervals from the jugular veins of the 
anImals under observation, and examined in the manner described 
in the previous section (Opisthoglypha). 

In some cases the uumber 01 erythrocytes was estimated by the 
use or the haemocytometer, or of the haematocrite. 

In no case was any diminution in the number of erythrocytes 
detected, and in no case was there any noticeable coloration 01 the 
plasma or serum, of blood taken during life. 

In the case or one sheep, which succumbed to the effects of N. 
haie venom, blood taken some hours after death showed slight 
haemolysis. 

The process of coagulation occurred quite normally in the 
majority of cases, but in some instances it ,"vas delayed and incom
plete. This was shown by a sheep a.nd a guinea pig which died as a 
result of N. haie bites, the snake in the latter case being very small, 
and by the horse which succumbed to the effects of N. flava bite. 

In the records of the post-mo'rtem examinations, it will be noted 
that the blood was still fluid in those cases in which the autopsy was 
performed within an hour of death. })artial coagulation had occurred 
where the examination was made from one to three hours after death, 
and, in other instances, coagulation ,vas more or less complete after 
a lapse of about five hours, or longer. 

The absence of any haemolytie action in vivo of Sepedon venom 
has been recorded by Fraser and Gunn, who describe, however, "a 
feeble and tardy haemolytie aetion" in vitro. 

EXPERIMENTS ,VITH VIPERID~. 

Of the ten species of this family recorded from different parts of 
South Africa, only two species, Hitis Arietans and Causus rhombeatus, 
have been available for experiment. 

Experiments on similar lines with Atractaspis bibronii should 
yield interesting information, on account of the relatively enormous 
size or the fangs. 
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(1) Bitis Arietans, the Puff-adder. 

rrhe species has an extremely wide distribution, and the puff
adder is more or less common over the greater part or South Africa. 
Specimens could ahyays be obtained ·without difficulty. 

Puff-adders, all more or less Iull-grown, were allowed to bite 
a horse, a mule, a donkey, three sheep, and a dog, and of these seven 
animals, only the mule recovered. 

One young puff-adder, less than eight inches in length, was 
allowed to bite two sheep, but neither 01 the latter was visihly 
affected. 

The following examples will illustrate the general course of the 
affection produced, and the symptoms and lesions observed: 

IIorse (WUO. 11th June, 1911. (Vide Plate G2.) 

10.50 a.m. Temperature 98° F., Pulse 48. Erythrocytes (as 
determined by the haematocrite), 28 per cent. 

10.55 a.m. The horse was bitten by a puff-adder at the base of 
the neck, on the left side. 

11 a.m. Pulse 48, unchanged. 
11.4 a.m. There were slight muscular tremors in the gluteal 

r(~glOn. 

11. 7 a.m. There ·were pronounced muscular tremors affecting 
both h indlegs. 

11.8 a.m. The horse lay down. The temperature was 98° F. 
~rlle head ,vas turned to one ·side, and the animal appearE'd dull and 
sleepy. 

11.12 a.m. After some restless movements, the animal rose, and 
stood grinding his teeth, vvith the head swaying Irom side to side. 

1l.14 a.m. Defaecation occurred, in a normal fashion. 
1l.15 a.m. The horse again went down, and after two minutes 

rose once more; the muscular tremors were less marked, but the animal 
was very restless, and defaecation was again observed. The respira
tions were becoming more frequent (30 to the minute), and were dE'ep. 
Slight swelling was visible over the bite. 

11.20 a.m. The muscular tremors were more noticeable. There 
were deep respiratory movements, and the nostrils were dilated. 

11.21 a.m. The horse went down on the knees, and immediately 
rose again; the hindlegs were then brought forward under the body. 

11.23 a.m. Defaecation occurred. The respiration was deep, 
and slightly irregular. 

11.25 a.m. The muscular tremors were more pronounced, and 
there was now, over the area surrounding the bite, a fairly v'n~ll
marked tense and painful swelling. 

11.40 a.m. The pulse was 52 and somewhat irregular in 
strength, the temperature was 99.8° F., and a haematoerite determina
tion gave 28 per cent. erythrocytes. 

11.50 a.m. :Muscular tremors ,yere only slightly marked. The 
pulse was 52, and the respirations were 32 to the minute. 

Respiration was laboured, and the nostrils were dilated. 
12 noon. The horse was restless, the temperature ,yas 99'4° F. 

and the respirations were 40 to the minute. 



467 

12.25 p.m. K 0 muscular tremors ,vere shown; the animal was 
restless and grinding the teeth. 

1 p.m. The horse was quiet, and no muscular tremors were 
shown; the respiration 'was rather hurried, but regular. 

2.40 p.m. The animal was quiet, and was attempting to reed. 
The pulse was regular, and the respiration was regular, but rather 
laboured. The sViTelling at the site of the bite was less noticeable. 

During the remainder of this day the animal was quiet, and ate 
well. At 7 p.m. slight swelling over the breast was noticeable, and 
this swelling increased rapidly in size, extending laterally and down
wards. 

18th J'!tne. In the morning the animal was quiet and dull, but 
occasionally took a little food; the pulse was rather infrequent and 
weak. There was an enormous swelling a bout the region of the 
breast, extending baekwards along the lengtn of the sternum, and 
down both th~ forelegs. r:J..lhe svyelling was warm to the touch, fairly 
tense, and paInful. 

In the afternoon the animal was distinctl v weaker, and more 
depressed. It died about midnight, some 31 hou;s after the bite. 

Post-mol'tem e.1~aminat£on, made about seven hours after death: 
An aged grey mare, in poor condition. Rigor mor-tis present. 

There was a firm S 'H'lling extending from the pectoral region over 
the shoulders and down both forearms. Posteriorly it extended to 
the umbilicus, and laterally the false ribs were cov~red. 

Subcutaneuus tisS1te.-At the base of the neck, and over the area 
covered by the above-mentioned swelling, there was an abundant 
liquid exudate varying in colour from a dark red to black. The con
nective tissue, and part of i11e neighbouring muscular tissue, were 
infiltrated, dark red in colour, and almost of a gelatinous consistency. 

Perdoneal cavity contained some reddish liquid. 
Pleur'aZ cavit1:es empty. 
Pericardial cavity contained 35 c.c. blood-tinged liquid. 
Lungs were not completely collapsed, and both, showed slight 

oedema and hyper~mia. The left lung showed extravasation of 
blood under the pleura, and slight emphysema at the lower border. 

Trachea and bronch'£ contained froth; the mucous membrane was 
injected. 

Bronch1:al plands showed a slight degree of anthraeosis. 
Jl ediastinaZ gland normal. 
Heart in systo]f'. The cavities were empty. 
The f'picardium showed some petechi~ over the left ventricle, 

and both endocardia showed e('chymoses and petechiae. The myocar
dium was pale and softened. 

Liver.--The capsule had a mottled appearance, and showed a few 
calcareous nodules, and fibrous patches and filaments. 

On section, the parenchyma ,vas very pale-brow-n in colour, with 
fairly distinct lobulation, and there were a few extravasations of 
blood into the tissues. 

Kidneys.-The capsule was easily detached. On section, the 
kidneys appeared pale-brown in colour, and bloodless, with a " washed
out" appearance. They were soft and Tria hIe. 
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Spleen.-l\ ormal in size. The eapsule shO\yed a few fibrous fila
ments. 'rhe pulp was dark red in eolour and slightly softened, and 
the tra beeulre showed up distinctly. 

Stomach.-At the fundus the mucosa was slightly thickened, 
and showed hrownish-red patches. 

lJuodcnu/ln contained a fevv Gastrophilus equi Iarvre. 
Jejunu1n.-The mueosa appeared to be slightly thickened. 
Ileum.-The mucosa generally appeared to be thickened, and 

there ,vere a fe,,' hremorrhages and petechire. 
Cfaecum.-The mucosa showed ,veIl-marked hyperremia in patches, 

and some hremorrhages and petechire. 
Colon.-The serosa showed patches of slight hvperremia; there 

were slate-coloured patches on the mucosa. 
Bladder contained turbid brown-coloured urine. 

3ftde 4696. 

This animal was the only one which recovered, in our experI
ments, from the effects of the bite of an adult puff-adder. 

The mule was suhjected to further bites on five subsequent occa
sions, and the results or such bites are of sufficient interest to merit 
recording in detail. 

(1) 10th AU.f}'usf;, 1911. 

11 a.m. 'rhe mule was bitten on the shoulder by a large puff
adder. During the afternoon the animal ,vas restless, and showed 
symptoms of pain. At 4 p.m. a sman painful swelling around the 
punctures was noticeable, and this swelling increased noticeably in 
size during the evening. 

11th August. Throughout the day the mule was very dull and 
depressed, and it frequently lay down ror considerable periods. The 
pulse was rather weak and frequent, and respiration was hurried. 

The swelling was hardly noticeable in the region of the bite, but 
there was considerable svH'lling, hot, tense, and painful, over the 
sternum. 

12th August. The mule was very dull and depressed, and 'when 
observed was generally lying quietly on the breast; the respirations 
were rather infrequent, but normal in character, and the pulse was 
weak. 

The swelling over the breast and sternum was larger and more 
extensive. 

13th August. The general health had much improved, but the 
pulse was not strong, and the swelling extended considerably towards 
the abdomen. 

During the following four days the swelling- steadily extended, 
reaching the umbilical region, but the w'neral health improved 
rapidly. 

24th August. 
date the swelling 
was excellent. 

The swelling was noticeably smaller. From this 
diminished rapidly in size, and the general health 

28th August. The mule was active, and feeding well, and the 
swelling was hardly noticeable. 
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(2) 21st December, 1911. 
2.40 p.m. The mule received four bites, from two full-grown 

puff-adders, on the left side of the neck and on the breast. 
Blood trickled slowly from the punctures for several minutes. 
3 p.m. Slight s\velling was noticeable around each of the four 

bites. The mule was stun ding quietly, but the respiration was rather 
hurried. 

4 p.m. rJ.1he mule was feeding quietly; the swellings \vere In
creasing in size. 

5 p.m. rfhe mule was rather depressed; the swellings had In
creased considerably in size, especially over the breast. 

9 p.m. The mule was dull and depressed, but the respiration 
was normal. There was now one large swelling, extending by gravi
tation to the sternal region; it was tense and. warm to the touch, and 
the mule resented any palpation of this region. 

22nd December. The swelling had increased in size, but the 
mule was feeding well. 

23rd-25th December'. The swelling continued slowly to extend, 
and palpation caused the mule to evince signs of pain. The animal 
was feeding fairly welJ, but was dull and depressed. 

26th December. The swelling was rather smaller in size. From 
this date it diminished steadily in size, and the general depression 
was not so marked. 

30th December. Some reddish liquid \vas escaping from the 
swelling through two small ruptures in the skin. 

31.~t Dece1nber. The swelling was considerably smaller, and red
dish liquid was still exuding through the two openings. 

1st January, 1912. rrhe discharge dried up, and the two 
cutaneous orifices were closed; the swelling was very much smaller 
in size, and appeared now as several more or less discrete bosselated 
swellings. 

2nd January. :Much yellow liquid was escaping from the swell
ing by an opening in the skin, in the form of an irregular slit more 
than two inches in length. The general health was now excellent, 
and no further general disturbance was observed. 

3rd J am.wry. The wound was now some four inches in length, 
and there was considerable serous yellow discharge. 

This copious discharge continued for a week; movements of the 
muscles of the left shoulder caused the profuse expulsion of serous 
yellow liquid. 

The discharge then diminished considerably, and the wound 
began to close. 

On 23rd January, a large inspissated yellow mass was expelled 
by two cutaneous openings, and during the following two weeks the 
local lesion healed, leaving only a very small cicatrix. 
(3) 23rd January, 1912. 

12.40 p.m. The mule was bitten once by a puff-adder on the 
right side of the neck. 

The general health was not visibly affected, 'but at 2 p.m. a small 
swelling was visible. The swelling continued to increase in size, and 
to gravitate down to the breast and right forearm, and on the follow
ing day it was very large. 
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During the follmving four or five uays the s\veHing disappeared 
without complication of any kind, and the general health remained 
undisturbed. 

(4).-31st January, 1912. 

a p.m. 'rhe mule was bitten once on the right shoulder by a puff
adder. As on the previous occasion, there were no general symptoms 
whatever. 

At 11 p.m. there was very slight swelling over the bite, and by 
the follmving morning there was a large oedematous swelling situated 
on the right shoulder and the right side of the neck, and extending 
down to the sternum. After about 36 hours the swelling began to 
diminish in size, and it gradually disappeared. 

(5).-20th February, 1912. 

4 p.m. 'rhe mule received three bites, inflicted by two very large 
puff-adders, on the neck, and on each shoulder. 

Within five minutes one could distinguish slight oedematous 
swelling around the punctures. 

At 5 p.m. there was a large area of oedematous swelling over the 
left shoulder, and smaller patches on the right shoulder and the 
neck. 

The mule was uneasy, but continued to eat readily. 
21st Pebruary. The mule was rather dull, but exhibited no 

well-marked symptoms of general disturbance. 
There was a very large, tense, and sensitive swelling extending 

over both shoulders, around the inferior aspect of the base of the neck, 
and down to the sternum. 

22nd Februar·y. The swelling was gravitating down the fore
legs, and along the sternal region. 

23rd February. A portion of skin, measuring about 6 x 4 inches, 
sloughed from the left shoulder, and there was much serous yellow 
discharge. The mule was dull and depressed, but not to (1 marked 
degree. 

The sloughed area was subjected to daily trea.tment with an anti
septic and astringent dry dressing, and \vithin three days showed 
distinct signs of healing. The general health was excellent. 

. S~x weeks later there remained only a comparatively small 
CIcatrIX. 

(6). 7th l1fay, 1912. 

The mule was again bitten on the right shoulder by a large puff
adder. "\Vithin a short time the mule he came restless, "pointing" 
with the left foreleg, but this soon passed off, and the general health 
remained unimpaired. 

About 45 minutes aIter the bite was iniEcted, there \vas a distinct 
swelling, hot and sensitive, and during the following two days the 
swelling increased in size, and gravitated down between the forelegs. 

On the third day there was some serous discharge through an 
opening in the skin, and on the following day the swelling was hardly 
~oticeable. 
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By the 14th May the Hwelling had disappeared, and the discharge 
had dried up. 

Donkey 6953, 23rd :February, 1912. 

(Previously bitten by Naia haie on two occasions). 
3.40 p.m. The donkey was bitten t\yice on the right shoulder by a 

puff-adder. 
4 p.m. rrhe shoulder was much swollen, and the donkey was 

lame. The head was hanging, the pulse was hard and frequent, and 
the animal was perspiring freely. 

4.15 p.m. rrhe animal made several attempts to lie down, but 
eventually remained standing. 

4.45. The donkey was restlessly moving around the box; it was 
lame, and was staggering slightly. 

5 p.m. The animal was dull, and made several attempts to lie 
down; the head \vas hanging, the respiration was rather frequent, 
and the pulse was frequent and fast. 

There was a large tense swelling, hot and sensitive, extending 
over both shoulders, more especially the right shoulder, and along 
the lower aspect of the neck. 

7' p.m. The donkey was standing in a corner of the box, swaying 
from side to side. The respirations were frequent and jerky, and the 
pulse was fast, but less frequent than formerly. 

The swelling was increasing in size. 
S.30 p.m. The animal was found dead, less than five hours after 

the bite was inflicted. 

Post-mortem examination, made about eleven hours after death. 

An aged dark brown donkey gelding, in fair condition. Blood 
not coagulated. 

A swelhng was prominent over the right shoulder, less so over the 
left shoulder, and it extended under the breast, and along the right 
side of the lower border of the neck almost to the head. 
Subcutaneous tissue. There was haemorrhagic infiltration over the 
right shoulder region from the spine to the elbow joint, and this ex
tenderl on to the neck . 

.. A.round this haemorrhagie zone there was an area or infiltration 
with a dear yellow serous liquid, corresponding with the swollen 
area above-described. Over the shoulder the infiltration penetrated 
tc a depth of .1l inch from the sJ{in, involving the deep fascia, the 
inter-muscular fascia, and the superficial portions of the subjacent 
muscles. 

Pleural and peritoneal cavl:ties empty. 
PericaJ'dial cav'ity contained 15 c.c. dear hquid. 
Lu,ngs.-Collapsed normally. 'On section, the tissue appeared 

pale and bloodless. 
Trachea and bronchi.-N ormal. 
Bronchia l and medias tinal .q lands .-Normal. 
H eart.-In systole. The cavities were empty. 
The epicardium was normal, the left endocardium showed ex

tensive ecchymoses, and the right endocardium showed Iwtechiae. 
The myocardium was softened. 
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Diver.-~rhe capsule shm\Ted numerous white spots, irregular III 

shape, and of the size of a pin's head. 
The parenchyma V\'aS pale yello\y in colour, ancl soIt. 
K'idneys.-On section the renal tissue was pale and soIt. 
Suprarenal glands.-N ormal. 
Spleen.-Enlarged (39 x 22 ems.). The pulp was swollen and 

moist, and the trabeculae were fairly distinct. 
Stomach contained normal food; the fundus contained one 

spiroptm'a "tumour." The mucosa of the fundus showed a few small 
hyperaemic patches. 

J ejunu/llL-The mucosa showed slate-coloured patches. 
Ile1lm.-The mucosa was pale. 
Caecu?n contained S. armatum. The mucosa shmved petechiae. 
Colon.-Normal. 

Sheep .3045, 21st September, 1911. 

3.35 p.m. The sheep was bittf'n on the right thigh by a puif
adder. 

3.45 p.m. The animal lay down, and was panting. 
3.41 p.m. l'he animal rose and stood with the right hind leg 

raised from the ground. The eyes were closed, ana the respirations 
were very frequent. 

3.50 p.m. The sheep was walking slowly around the box, a 
short distance at a time; the right hind leg was sometimes dragged, 
sometimes carried. 

In two minutes the animal again went dmvn, and the respira
tion was hurried, the nostrils were working, and the "whole body was 
shaking. 

At 4 p.m. the sheep rose, and stood dully in a corner. 
There was now very marked swelling over the right thigh. From 

4 p.m. until 4.40 p.m. the animal was very restless; it would stand, 
or limp around the box, for two or three minutes, or even less, and 
would then lie down. AIter remaining recumbent :£or a few minutes, 
or even for less than a minute, the sheep would rise, ~nd shortly 
aIterwards go down again. 

The respirations were very frequent, and the nostrils were work
ing rapidly. The swelling was increasing noticeably in size. 

When not recumbent, the animal either limped slowly around the 
bnx, dragging the right hind leg, or stooel near the wall; on several 
occasions the sheep, ,,,,hen standing still, separated the hind legs 
widely, and appeared to be straining, and at 4.26 p.m. there was 
marked quivering of the muscles generally. 

When recumbent the animal appeared to be very dull and de
pressed, and the corneal reflex was rather slow. At times the head 
was stretched far forward, and the muzzle was resting on the floor; at 
other times tne head was stretched up, and the upper lip was turned 
up. 

4.40 p.m. The sheep was lying on the breast, with the muzzle 
resting on the floor, and the eyes closed. 

ReRpirationR were less frequent. The animal moved very little, 
when approached and touched. 
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4.45 p.m. The animal was stretching the head upwards and ror
wards, and there was a slight discharge or mucus !rom the nostrils. 
rrhe respiratory movements were jerky in character, and the corneal 
reflex was elicited only at very short distances. 

4.46 p.m. Eructations were noticeable. 
4.48 p.m. The animal rose and stood swaying, with the head 

turned to the chest wall. There were occasional strong spasmodic 
contractions or the abdominal muscles, and the respiration was becom
ing stertorous. 

4.49 p.m. The sheep went down and lay on the side, with the 
head stretched forward. rrhe corneal reflex was elicited only when 
the eye ,vas actually touched. 

Spasmodic contractions of the abdominal muscles were notice
able. 

Hespiration was accompanied by loud groaning, and the respira
tory movements were rapid and deep, with a double expiratory effort. 

4.52 p.m. 1'he animal rolled on to the back, with the legs kick
ing, and one minute later rell again on to the side. 

The respiratory movements were spasmodic and irregular. 
4.54 p.m. All the muscles ,,,ere tense, and the animal appeared 

to be dead. After half a minute the head was raised and shaken 
violently, and the right foreleg ,,,as kicking vigorously, but respira
tion had cea ,,,"rl . 

4.55 p.m. All rour legs were kicking, the jaws were working 
slightly, and the head was stretching gradually on the neck. 

4.56 p.m. rrhe heart stopped Hnd death occurred, one hour and 
twenty minutes after the infliction of the bite. 

Post-mortem (J,vaminat1:on, performed 5 minutes after death. 

An aged merino e\ve, in fair condition. Higor mortis absent, 
blood dark red in colour, not coagulated. 

Externally there was noticeable a tense s,velling in the region of 
the rig'ht thigh, and extending down to the hock joint. 

The skin on the inner side of the right thigh showed three livid 
areas, about 1 em. in diameter, ana around these distinct marks a 
diffuse area of slight livid discoloration. 

Subcutaneous t1:ssue.-Removal of the skin over the rig'ht thigh 
exposed a gelatinous exudate intermixed with oedematous fluid, both 
deeply blood-stained. This lesion extended from the pubis to the 
patella, and in this latter region had spread laterally to envelop the 
leg on all sides. On the external aspect of the leg it had reached the 
region of the hock joint, anteriorly and posteriorly it had spread over 
the proximal extremities of the metatarsal bones, and on the inner 
aspect it had attained the middle portion of the metatarsal region. 

The posterior muscles of the thigh were infiltrated ,yith blood-
stained liquid. 

Per£toneal. and pleural cav,,:ties empty. 
Pericardial cavity contained 5 C.f'. clear colourless liquid. 
Ll1.nqS.-N ot completely collapsed. On sertjon they appeared 

pale and bloodless. and there ,,,as slight oedema. 
Trachea and bronchi.-N ormal. 
Bronchial qlands .-N ormal. 
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HeaT't.~ln sy::;tole. rrhe cavities were empty. 
The epicardium showed a few petechiae, and the right 

endocardium showed ecehymoses and peteehiae; there was extensIve 
haemorrhage under the left endocardium. 'fhe myocardium was pale, 
and rather fl.abby in consistency. 

Li'ver appeared to be somewhat enlarged. 'rhe parenchyma \vas 
rather pale, with indistinet lobulation, and it ,vas friable. 

The gall-bladder contained liquid yellow bile. 
Kidneys.-N ormal. 
Spleen.-N ormal in size. 'fhe capsule showed petechiae. On 

section, the pulp was dark and moist in appearance, the trabeculae 
were indistinct, and the malpighian hodies ,vere distinct. 

Abomasum.-rrhe mucosa showed numerous very small petechiae. 
Omas'ltm, Uumen, Ueticulu?n.-N ormal. 
-1 ej'unum.-N ormal. 
Ileu7n.-N ormal. 
Caecu'rn.-N ormal. 
Colon.-A few parasitic nodules (Oesophagostomum), In the 

sub-mucosa. 

Sheep 3464. 

On the 1st of February, 1912, this animal was bitten by a very 
young puff-adder, less than eight inches in length; no general nor 
local symptoms developed. 

3.45 p.m. 8th February, 1912. The sheep was bitten in the 
right thigh by an adult puff-adder. 

4 p.m. The animal was lame, and lay down; respiration was, 
rather hurried. 

4.5 p.m. The respiration was very hurried and deep. 
4.10 p.m. The animal ignored any movements or noise In its

vicinitv. 
4.'19 p.m. The general condition vras better. and respiration was 

less h ulTied. 
4.21 p.m. The animal was restless, repeatedly raising the right 

hind leg, and occasionally limping around the box. 
4.23 p.m. The sheep, was staggering around, panting, and 

blundering into obstructions. After a minute it went down heavily. 
4.27 p.m. The panting was pronounced. The animal rose and 

staggered backwards for a few steps, and rell; the head was shaking .. 
Death occurred at 4.35 p.m. 50 minutes after the bite. 

Post-m.orte'll/, exam.£nation: performed ,,,ithin 20 minutes or death. 

A young (six incisors) merino ham~l, in poor condition. 
Rigor mortis absent, blood not coagulated. 
S"~in.-On the inner aspect or the right thigh there ,vas a livid 

area, four centimetres in diameter. 
In this region thf're was a swelling which extended down the leg! 

but it was not very noticeable. 
Subcutaneously there was haemorrhagie infiltration over the

inner a~T)E'et of the thi2'h, and this extpuded down and around the leg" 
to the upper portion or the metatarsal region. ' 
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rfhe muscles on the inner side or the right thigh were deeply in
iiltrated with blood-stained liquid; the external muscles of this region 
showed some superficial infiltra fion. 

Pericardial cavity contained 10 c.c. clear liquid. 
Lungs had collapse~ normally. The lung tissue ,vas pale. 
'Trachea and uronchi.-N ormal. 
Bronchia l glands.-Normal. 
Heart.-In systole; the cavities contained a little uncoagulated 

blood. rJ.1he epicardium was normal, but both endocardia showed ex
tensive ecchymoses. The myocardium appeared normal. 

Li'vcr.-The parenchyma was pale and soft, with fairly distinct 
lobulation. The gall-bladder contained thin green bile. 

Ii idneys.-Normal. 
Spleen.-The pulp was rather pale. 
Abomasum contained a few H. contortus. Mucosa normal. 
Omasum, Rumen, Reticultl/fn.-N orma!' 
J e,jun11,m.-N ormal. 
lleum.-Parasitic nodules (Oesophagostomum), otherwise normal. 
Caecu?71.-Parasitic nodules (Oesophagostomum), otherwise 

normal. 
Colon.-Parasitic nodules (Oesophagostomum), otherwise normal. 

Sheep 2993, 21st December, 1911. 

3.40 p.m. The sheep was bitten m the left nostril by a ha1£
grown puff-adder. For eight minutes the punctures were bleeding 
heely, and the animal was moving about restlessly, tossing the head, 
and swinging it from side to side. 

3.48 p.m. rrhe animal was standing dully, with the legs widely 
separated, the head swaying from side to side, and the eyes closed. 

The respiratory movements were frequent and abrupt. 
3.55 p.m. The animal was standing as before-described, or occa

sionally walking a short distance. nf'spiration was accompanied by 
very audible nasal dIes; there ,vas Vf'ry distinct swelling of tlle left 
sidf' of the muzzle, and blood clots ,,-ere hanging about two inches 
from the left nostril. 

4.10 p.m. The animal defaecated and went down, lying on the 
breast ,yjth t,he he~l(l stretched out. Thf' respiratory mOvemf'nts were 
less frequent, but more abrupt and audible, and the swelling had In
creased, forming now a large soft pendulous mass under the iaw and 
throat, and situated especially to the left side. Sometimes the head 
was hanging, at othf'r times it was raised, and turned towards the 
chest. 

4.25 p.m. The animal sneezed, expelling blood clots from the 
left nostril, and mucus and froth from the right nostril. 

4.35 p.m. The animal rose, and stood with the head held obliquely 
to thf' right. Occasionally the hf'ad was shaken quickly from side to 
sidf', and now and again the sheep would ,valk a few steps. 

The respiration was becoming more frequent, and very jerky. 
4.55 p.m. Thf' animal was again lying on thf' hreast, with tlle 

head fonyurd, and t.he muzzJe resting on the floor. 
Respiration ,,,as hurried, and accomnanied hy nasal rales. 
5.15 p.m. In the same position and condition. 
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7 p.m. In the same position and condition. 
9 p.m. The position was the same, except that the head was 

raised. Respirations were less frequent, but rales wel'e still audible. 
The animal was quite conscious or any sound or movement. The 
swelling had increased considerably, extending under the jaw and 
dmvn the throat, and affecting both sides of the head. 

11 p.m. The respiration ~was less hurried and abrupt, but nasal 
rales were pronounced. The s\yelling was increasing in size, and 
blood was exuding from both nostrils. 

22nd Decernber. The animal was standing or walking about, and 
took notice of any approach, sound, or 1U0vement; a little food was 
taken. The respirations were regular, and of normal frequency, but 
were accompanied by audible rales. 

23rd Decembe1'. There was general improvement. 
24th December. The animal ""vas lying down, and a ppeal'ed ,yeD k. 
The respiration was stertorous but regular. 
From the 25th to the 27th the animal improved; the s\velling 

"was' diminishing in size, and the animal was standing. 
. 28th December. The animal, although standing, was very \veak. 

,29th December. rrhe \Y0akness increased, nnd about 1)0011 the 
animal \vent down on the breast; the respiration was slow and 
laboured. 

At 5 p.m. the sheep was lying on the side, and \vas very weak. 
It was found dead the follmying morning at 7 a.m. 

'.Death occurred about 8t days attpr the infliction of the bite. 

Post-mortem c.va?nillution, mad8 \\'ithin a few hours of death. 

An aged merino hamel, in poor condition. 
Rigor mortis present, blood coagulated. 
Externally a swelling was visible und8r the jaw, and over both 

cheeks. The swollen region showed an infiltration of the sulwutaneous 
tis'sue with a blood-stained liquid. 

Pericardium. contained 5 C.C. cl8ar liquid. 
Ll1 .. n.9s.-0nly partially collapsed. Th8r8 was extensive h8patisa

tion of the right lung, and a small hepatised are;t in the left lung; 
the lung tissue not affected by hepatisation was oedematous. 

Trachea ana bronchi contained froth. 
Bronchial. lymphatic .glands .-Hyperaemic. 
H rart in diastole.-The cavities contained coagulated blood. 
The endocardium and myocardium were normal, and the epicar

di1.1m presented hvo small ecchymoses. 
Li'vet \vas 8nlarged. The parenchyma. \yas pale find soft, with 

indistinct lobulation. The gall-hladder contained viscid vello\\' bile. 
Kidneys.-The cortex ,vas rather pale in coTour, and the medulla 

wiu~ Rlightly hyperaemic. 
Splern.-N ormal in size. The puln was dark in colour, and the 

traheculae and mal Dig-hian bodies were distinct. 
Abomasum.-The mucosa showed diffuse hyperaemia. 
Omasurn, Rumen, and Reticulurn.-N ormal. 
J e.iu.ntlm.-The mucosa presented hyperaemic patches; a few 

parasitic nodules were present. 
Ileum.-Similar to the jejunum. 
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Caecum.-The mucosa showed a few hyperaemic patches, and 
thele were numerous parasitic nodules. 

Calan.-Similar to the caecum. 

lJug 1:!11. 11th April, .1912. 
12.5 p.m. ~rhe dog was bitten in the left thoracic regIOn by a 

large puff-adder. 
12.10 p.m. 'rhe dog defaecated and micturated freely. .:~ small 

oeuematous swelling was visible around the punctures. 
12.12 p.m. The animal stood with the back arched, straining to 

a marked degree. r.rhe respiration ,,,as ueep, and rather fast, and the 
muscles generally were trembling. 

The animal lay down unsteadily, and the head was moved rest
lessly from side to side; the dog ignored movements, noise, etc. 

12.18 p.m. The dog rolled over on to the right side; the muscles 
generally ,vere quivering, respiration ,vas very deep and laboured, 
and the anus was everted. The corneal reflex could still be obtained. 

'rhe local s'welling ,vas now more diffuse, and less noticeable. 
12.20 p.m. 'rhe respiration ,,,as stertorous, deep, and laboured; 

inspiration ,,,as accompanied by general trembling of muscles. 
12.23 p.m. The respirations ,vere becoming less frequent; there 

were occasional regurgitations in the throat. Temperature 100.60 F. 
~rhe corneal refiex was elicited only by actual contact. 

12.25 p.m. The respiratory movements were very fast and 
abrupt: there were eight respirations per minute, with long inter
vals, and they ,,{ere no longer very audible. 

r:rhe musele~ of the trunk generally were quivering; the corneal 
reflex, produced by actually touching the eyeball, was now feeble. 

The heart-beats were 70 to the, minute, and there was slight in
termi ttence. 

12.a5 p.m. 'rhe legs were extended fully, and were rigid. 
12.40 p.m. 'rhe respirations were nine to the minute, and both 

inspiration and expiration were laboured. Salivation was noticeable, 
thcre was pronounced (luivering of the body muscles, and the legs 
were very rigid. The animal appeared to be unconscious of noise, 
movement, and manipulation, but a feeble response to touching the 
eyeball was still elicited. 

12.50 p.m. 'rhere were occasional spasmodic contractions of the 
body muscles generally, and of those of the throat region, causing the 
mouth to open \videly, and producing shallow inspirations. 

These movements became less frequent, and more shallow, until 
only the muscles 01 the throat and jaw contracted. 

1 p.m. All respiratory movement ceased. 
The heart-beat at this time was frequent but irregular; it be

came progressi vely more irregular, slower, and wea ker, until it ceased 
at 1.3 p.m. A very feeble eorneaI reflex, produced by actually touch
ing the eveball, persisted until 1.3 p.m. also. 

Death occurred about 58 minutes after the bite was inflicted. 

Post-mortem (J,ramination, ('onducted a hout two hours after death. 

A large mongrel dog-, mnle, of the ]wund tVDe; condition rather 
poor. R igor ill ort is a hsen t, blood parti aJly ('oaguri! ted. 
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A very small, and harely noticeable, soft s"Yelling was present on 
the left chest wall. Subcutaneously there ,vas an area of haemorrhagic 
infiltration about eight inches in diameter. 

Peritoneal cavity.-Empty. 
Pleural cavities contained about 20 c.c. partially coagulated 

blood. 
The mediastinum was infiltrated with blood, and there was ex

tensive haemorrhage under the costal pleura; blood coagula adhered 
to the pericardial sac. 

Pe1'icardial cavdy eontained 3 C.c. slightly blood-tinged liquid. 
LunlJs .-Collapsed more or less normally. There v{ere numerous 

subpleural haemorrhages, varying in diameter up to 3 cms., and some 
emphysema was noticeable. 

Trachea and bronchi.-Normal. 
Bronchial lJlands.-N ormal. 
H eart.-In systole, and appeared normal in all respects. 
Liver.-The parenchyma was pale and somewhat softened, with 

indistinct lohulation. The gall-bladder contained viscid yellow bile. 
Kidneys.-There was some hyperaemia of the medulla and 

boundary zone. 
Spl.~en.-The pulp was rather paler than normal. 
Stomach contracted, and contained much mucus. 
The mucosa showed a fe,,,· hyperaemic patches. 
J ejunwrn contained mudl mucus. There was diffuse hyperaelnia 

of the mucosa. 
Ile11m .. -The mucosa pr~sented patches of well-marked hyper

aemIa. 
Car.cum.-A few hyperaemic streaks. 
Colon.-Well-marked hyperaemic Rtreaks and patehes. 

2. Causus Rhomboatus, the iYi,qht Adder. 
This species has a wide distribution, but it was difficult to obtain 

living specimens, and snakes forwarded as night-adders proved as a 
rule to be Dasypeltis scabra. 

I was able to procure two living night-adders from :Mr. F. "\V. 
}'itz Simons, however, and these were allowed to bite:

One horse, which developed a slight local re-action only. 
Two sheep, of which one died and the other recovered. 
One dog, which recovered. 
The detailed records of the cases are as follows:-

Horse 5093. 11th April, 1912. 
12 noon. rrhe animal was bitten on the neck hv a night-adder. 

Within 20 minutes a small oedematous swelling appeared nround the 
bite, but it increased very little in size. 

At 3 and 4 p.m. the horse appeared to be rather dull, hut this 
was quite transitory. 

The swelling nersisted, ,vithout increasing in size, for n hnut =1D 
hours, and then' disappeared. 

Sheep .3678. 3rd April, 1912. 
3 p.n) Tbe sheep ,vas bitteD on the right thigh by a night 

adder. 
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3.5 p.m. frhe animal was leaning to the left side. 
3.10 p.m. The hind quarters were raised, and the right hind foot 

was resting on the toe, and was raised occasionally with a jerking 
movement. 

3.25 p.m. The condition was unchanged; a livid mark was 
noticeable around the, punctures, but there was no visible swelling. 

3.30 p.m. ~rhe animal was depressed; the back was arched, and 
the head 'was hanging low. Respiration was rather frequent. 

At times the jaws were working, and occasionally the right hind 
leg V\Tas raised from the ground. 

No change was noted during the remainder of the day. 
4th April. The leg was much swollen throughout its length, and 

was very sensitive to palpation. The sheep was depressed, and wa" 
recumbent during the greater part of the day, but when disturbed, it 
was able to stand, the swollen leg being raised from the ground. 

5th Apr£l. rfhe general health had improved, and the animal 
was feeding better. It was lying down throughout the day, however, 
and the swelling was as pronounced as before. 

6th Apr£[. The swelling had diminished considerably in size, 
b'lt the animal 'would not stand, nor put any weight on the leg 
affected. 1'he general health was good, and the animal was i()eding 
well. 

After this the animal improved little for several days, (·n acceunt 
of its inability to rise or move far to get food, but, with special atten-·. 
tion paid to this difficulty, the weakness disappeared, and the swelling 
diminished rapidly in size. 

Recovery was complete. 
Sheep 3632. 7th May, 1912. 

3.10 p.m. The sheep was bitten twice on the right thigh by a 
night adder; the bites were well delivered. 

3.16 p.m. Respiration was rather hurried (excitement P) 
3.18 p.m. ffhe animal was leaning to the left side, and ther~ 

wor? restless movements of the right hind leg. 
3.40 p.m. The animal was staggering about, and at other times 

the right hind leg was moved restlessly. Respiration was hurried. 
4 p.m. Around the site of the bite there was slight oedematous 

swelling, with a little diffuse dark discoloration o! the skin. 
8th il1ay. The sheep was dull, but there were no marked general 

symptoms. The swelling had increased, and the leg was very sensi
tive, and was generally carried. 

9th May. The sheep was somewhat dull and depressed. The 
leg, which ,vas carried, ,yas much swollen down to the foot. 

10th il1ay. The leg throughout its whole length was enormously 
swollen, hot, and pain!lll. The skin over the swelling was tense, and 
showed extensive livid discoloration inside the thigh. 

If recumbent, the animal was unable to rise unassisted, but 'when 
aided to rise it v{as then able to stand and walk. 

The animal was dull, but displayed no very noticeable general 
symptoms. 

At R p.m. the sheep was found to be down, and to be unable to 
stand. It was conscious o! its surroundings, but very much depressed, 
and apparently in pain. The pupil of the eye was dilated, and the 
respirations were frequent. 
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At 11 p.m. the respirations were frequent and stertorous. The 
sheep showed no signs of being conscious of approach or manipula
tion, but the usual reflexes could be stimulated. 

11th jl1ay. At 7 a.m. the animal was found dead, death OcculTing 
about 3i days after the bite was made. 

Post-7nortern examination, 1Twde at 7' a.m. 11th ~Iay 
~ young .(six incisors) merino hamel, in fair condition. Rigor 

mortis present, blood coagulated. 
'rhe right hind leg was much swollen throughout its length. 
'The subcutaneous connective tissue of this leg was infiltrated 

with an oedematous liquid, dark red in colour. The inter-muscular 
fascia was also infiltrated, but the muscular tissue was not affected. 

Pe1'ica1'dial ca'uity contained 5 c.c. blood-tinged liquid. 
Lungs \\-ere only ha1£ collapsed. On section the tissue was oede

matous, and congested to a slight extent. 
'l'r'achea and bronchi contained froth. The mucosa was 

hyperaemic. 
Bronchial glands were enlarged, oedematous, and contained 

haemorrhages. 
Heart in diastole.. rrhe cavities contained coagulated blood. 
Th@ epicardium and· left endocardium presented extensive ecchy

moses; the myocardium and the right endocardium appeared normal. 
L1:ver'. The parenchyma was pale and friable; the gall-bladder 

contained much thin green bile. 
Kidneys .-'11he cortex was somewhat yellow in colour; the 

medulla was slightly congested, and of soft consistency. 
Sl)leen.-The pulp appeared to be somewhat swollen, solt, and 

moist; the trabeculae and malpighian borlieR were fairly distinct. 
Abomasum. e-ontained mue-us. The mucosa shovyed diffuse hyper

aemia, and small haemorrhagic spots. 
Omasll/m, R1l1nen, Retic1.il1l7r1 contained little food: The mucosa 

was normal. 
J ejunu1n.-A fmy parasitic nodules. 
Ile1.lm.-A few parasitic nodules. The mucosa presented 

hyperaemic patches. 
Caecum presented a few parasitic nodules, and small hyperaemic 

patches. 
Colon.-Similar to the caecum. 

Dog 1200. 3rd April, 1912. 
3 p.m. The dog was bitten on the right thigh by a night adder, 

immediately alter the latter had bitten sheep 3678. Temperature 
102.2°F. 

3.5 p.m. The animal was depressed, and leaning the weight on 
the left hind leg; the respiration was deep, and rather frequent. 

3.10 p.m. The animal was restless; the head was hanging low, 
and the right hind foot was raised from the ground. Respiration was 
normal. 

3.15 p.m. The right hind leg was drawn back, and there was a 
warm and painful local swelling. The animal was depressed, the 
head \vas hang-ing, the resniratory movements were fast, and the 
pulse was 112 beats to the minute. 
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3.25 p.m. l'he eyes 'were closed, and respiration was rather 
laboured; the rorelegs were stretched forward, and the right hind leg 
was projected back. 

t).4U p.m. l'he animal was leaning to the left side; it went down, 
and lay with the affected limb rully extended. 

3.50 p.m. The dog was lying with both hind legs extended and 
rigid. 

3.55 p.m. There was noticeable quivering of the body muscles. 
4 p.m. r:ehe respiratory movements were less frequent, but ,vere 

somewhat rast and abrupt. 
4.35 p.m. The dog rose, and immediately lay down again. 
4.40 p.m. l'he animal rose on the rore limbs; the body muscles 

were quivering. 
At 5 p.m. the dog was standing quietly, with the right hind 

foot raised from the ground. The temperature was then 102.4oP. 
rrhe condition was unchanged during the remainder or this day. 
4th Apra. The right hind leg was moderately swollen, and the 

skin or the thigh showed a small livid area around the punctures. 
The animal was feeding well, and there were no signs of depression; 
at times it lay with the affected limb rigidly extended, and at other 
times the dog stood with the foot raised from the ground. 

5th AIH'il. The general health was excellent; the swelling had 
markedly diminished in size, and some weight ,vas supported by the 
affected leg. 

6th Arwil. rrhe dog stood and walked well, and the swelling was 
hardly noticeable. . 

SUMMARY OF TIlE SYMPTOMS DUE TO VIPERINE VENOM. 

(1). Local lesion. 
Some local swelling was present in all cases. 
In a sheep and a dog, both of which succumbed to Bitis arietans 

bites, the local swelling was not very noticeable, although post-mor
tem a comparatively extensive lesion was observed, :;lnd in the horse 
bitten by Uausus rhombeatus the swelling remained quite smal1. 

In all other cases, however, the swelling assumed. large dimen
sions, and in some instances it was truly enormous. 

In the rna j ori ty of cases, the swelling was first noticeable from 
five to twenty minutes after the bite was inflicted, but in some cases 
it was not observed until an hour or more later. 

When fin;t seen, the swelling took the form of a more or less 
circular elevated area of skin, over and around the punctures, which 
at first was rather soft, but which rapidly became tense, warm to the 
touch, and sensitive to palpation. 

This s,velling, in most cases, increased very rapidly in size, and 
shmved a well-marked tendency to gravitation to lower regions. 

Ultimately there was generally a very large tense swelling ex
tending under the breast, or down a limb, and this swelling was 
warm to the touch, and very sensitive. 

In cases of recovery, the swelling eventuaJIy became softer and 
less sensitive, and th€'n d€,('I'cased in size; in the one case of recoverv 
from Bitis arietans hite this I1ror.ess was first notir.eahle on the fou;
teenth dav, and aIter bites f~om Causus rhorn heatus it was first ob
served on'the s8cond or third day. 



472 

'The reduction in size usually occurred somewhat slowly; dis-
. charge of liquid through rupture 01 the skin, and sloughing, were 

seen only in one animal (the mule) when, tmhsequent to its recovery 
from puff-adder bite, it was suhjected to further bites from this 
species of snake. 

Livid discoloration of the skin around the punctures was notice
able in hvo sheep hitten by puff-adders, and in a sheep and a dog 
bitten by a night-adder. 

(2) SYll&ptoms Di1'ectly due to the Posit'i~on of the Bite. 

The symptoms of this nature recordedi in cases of bites by pro
teroglyphous snakes, were also present as a result of viperine bites, 
but in the latter case they were far more pronounced, owing to the 
more constant occurrence, and greater degree, of pain and swelling. 

In one case, that of a sheep bitten in the nostril by Bitis arietans, 
the symptoms usually observed were complicated and obscured by the 
early onset of dyspnoea, owing to haemorrhage into the nasal cavities, 
and local swelling. 

(3). Sy'lnptmns of Pain. 

No signs of pain were exhibited by the hOTse which \vas bitten by 
Causus rhombeatus, the animal being only very slightly affected by 
the bite, and the mule, which had recovered fTom Bitis aTietans bite, 
evinced few if any symptoms of this nature when subjected to further 
bites. 

In all other cases, however, the symptoms of local pain \yere very 
pronounced. 

The symptoms were similar in charadeI' to those described in 
connection with the Proteroglypha, but they were very much more 
constant and intense. 

( 4). N el'V()US Symptoms. 

All the symptoms of neTVOUS excitation recorded in cases of bites 
from pToteToglypha, were also shown as a Tesult of puff-adder bite, 
'with the exception of such cerehral symptoms as licking \valls, and 
hi ting the ail'. 

In the majoTity of cases, most of tlw. symptoms of excitation 
could he ascTibed to acute local pain. 

In some animals twitching of muscles, defaecation, micturition, 
and straining, occurred apparently as manifestations of pain, but in a 
sheep and dog, both of which died in about an hour, there were 
spasmodic contraet.ions of the abdominal and limb muscles, with the 
production of such secondary symptoms as defaecation and kicking, 
and these ,'"ere s('emingly d.ue to the onset of asphyxia. 

In casf'S of Causus bite, all the symptoms of excitation were evi
dently caused bv pa.in. 

Some depr~ssion was shown in all cases. 
In the earlier stages, the animal was dull and denressed, the head 

was inclined to hang, and the eyes were sometimes closed. 
The pulse was generally infrequent and rather weak, and +1H' 

respiration lahourRd. 
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Later the animal \yould generally show increasing w~eakness, 
sometimes swaying from side to side, and would lie down; in some 
cases the muzzle was rested 011 the ground. . 

In fatal cases the ,veakness increased, the pulse and respiration 
heeame progres:sively weaker and less frequent, and the conjunctival 
reflex slower and less active. 

Finally the animal ,,,ould lie in a comatose condition, not re
sponding to such stimuli as light, sound, and touch, with stertorous 
respiration and a weak infrequent pulse, until death supervened. 

No symptoms of incoordination or paresis were observed. 
rrhis stage of depression Vi~as usually shown after that oi acute 

pain had passed, but in some cases the pain appeared to be some\vhat 
intermittent, and in these cases the animal, between two periods oi 
acute pain, showed usually some dullness and depression. 

The general course of the affection thus resembles that described 
for the Proteroglypha, thEe' stages being:-

(a) A period of restlessness and excitement, which appears to be 
chiefly, ii not entirely, due to local pain. 

(b) In some cases the first stage is succeeded by a period during 
which the animal sho'ws little abnormality, beyond the presence of a 
local lesion. 

(c) In a few cases dyspnoea comes on, after less than an hour jn 
the smaller animals, or after a few hours in equines, and the animal 
dies within a short period, after showing motor excitation, or even 
marked convulsions, followed quiekly by depression, coma, and 
death. 

(d) Animals succumbing aiter longer periods, pass through a 
final, and more or less prolonged, stage of depression, and this is 
seen in some cases ending in reeovery. (In two cases of recovery irom 
Cau~;us bite, the stage oi depression was not nrolonged). 

(5). Respiration and P1ilsr? 

These were much a£fectpd by pain, and in the stage of depression 
t hey showed corresponding changes. 

In a few cases respiratory paralysis, presumably of central origin, 
occurred early, and led rapidly to death, and in one case there was 
aeute dyspnoea produced UlPC'hanically by haemorrhage into the nasal 
cavities, and by swelling in the region of the nostrils. 

(6). Temperatv,re. 

In several of these cases the n~dal temperature was taken at in
tervals, but no significant rise 'VRS notpd; in the last stages the 
temperature was several times found to be sub-normal. 

LESIONS OBSERVED POST-~[()RTEM-VIPERIDAE. 

Riyol' mortis was absent in cases in which the post-mortem ex
amination "v{us made \vithin an hour of death; in other cases, where an 
intprval of several hours had ehpsed, it was present. 

S'llbcutane01lS tissue.-Thp local lesion prouucpu bv Bitis arietans 
hite, appeared as an infiltration of HlP sulwlltaneous" areolar tissue, 
the deep fascia, and even of the nejghbouring muscle. 
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The affected tissue vvas infiltrated with liquid and a gelatinou~ 
material, both being deeply blood-stained. 

This lesion ,vas very extensive in all cases except that or the dog, 
in which it took the rorm or a more or less circular area some eight 
inches in diameter. 

In one case (a donkey) the haem orr hagic lesion was surrounded 
by an area or infil~ration with a clear serous liquid, yellow in colour. 

In the one ratal case or Causus bite, there was a very similar 
lesion in the rorm or an extensive area or haemorrhagic infiltration, 
and the inter-muscular rascia was involved, but the muscular tissue 
itself was not affected. 

Serous cavities.--rrhe peritoneal cavity contained some blood
tinged liquid in the horse which succumbed to Bitis arietans bite, but 
in all other cases it was normal. 

The pleural ca'i'ities were empty, except in the dog which was 
bitten by Bitis arietans; in this case there was about 20 C.c. or blood 
free in the cavities, and the mpdiastinum was infiltrated vyith blood, 
which had apparently eseaped through the pulmonary pleura, 
although no actual rupture was seen, 

The pericardial ca'iity contained some liquid in all cases, but it 
was tinged with blood-pigment only in the horse and (~g ,yhieh suc
cumbed to Bitis arietans bites, and in the sheep which died as a result 
or a bite rrom Oausus rhombeatus. 

Ll.lngs.-In the horse and clog above-mentioned, there w:ere imb
pleural haemorrhages, and some degree or emphysema waH recorded. 

In those animals (a donkey, a sheep, and a dog) which succumbt>cl 
quickly to Bitis arietans bites, the lung tissue anpeared pale and 
bloodless, and in one sheep, which survived ror a slightly longer 
period, the tissue was pale but slightly oedematous. 

In the horse and sheep which survived ror considerably longer 
periods, and in the sheep which died (also after a considerable number 
or hours) rrom the effects or the bite ot Oausus rhombeatus, the lungs 
were oedematous and hyperaemic. 

rrhe lungs of one sheep which survived ror nearly nine days, and 
which exhibited symptoms or respiratory distress mechanically -pro
duced, showed considerable areas or hepatisation; in this ('ase there 
was probably complication hy secondary inrection. 

Trachea and broncll,i in a. rew cases contained froth. In two in
stances the mucosa was slightly hyperaemic. 

Rr'onchial lymphatic ,qlands.-These WE~re generally quite normal, 
but in the sheep affected with pulmonary hepatisation, they were 
hyperaemic. In the sheep bitten by Causus rhombeatus, they were en
larged and oedematous, and contained haemorrhages. 

Heart.~-vVith the exception of the sheep which survived for nearly" 
nine days, in all eases or Bitis arieta.ns bite the heart was round post-
mortem 'to have stopped in systole. . . 

In the ratal case or Causus bite, the heart was found In chastolc. 
The epicardium and both endocardia showed petechiae or exten

sive ecchymoses, the number, and exact situation, of such lesions vary-
ing in the different cases. .. . 

Only in the dog ,vere such lesions absent ill rases or BIhs anetans 
hitp, and they were well-marked in the sheep which was bitten by 
Causus rhombeatus. 
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rrhe myocardium usually appeared rather pale, and soIt or flabby 
in consistency. 

Liver.-In two sheep, bitten by llitis arietans, the organ ,vas 
1l0ticeably enlarged. The parenchyma in all cases was abnormally 
pale, and the lobulation was generally indistinctly shown; the tissue 
was somewhat softened or iriable. In the horse there were a. few ex
travasations of blood into the tissue. 

Kidneys.--These organs in some cases were not visibly altered, but 
they were generally rather pale in colour, and of softer consistency 
than normally ; in three cases the medulla was slightly hyperaemic. 

Spleen.-In one sheep, bitten by Bitis arietans, the capsule showed 
petechiae. The organ was not very markedly affected, and there was 
considerable variation in the cha.racters observed in different cases. 

Stomach or AbornaSl£m.-In one sheep, which succumbed to the 
effects of Bitis arieians bite, there was no noticeable abnormality, but 
in the other cases there were lesions of the mucosa, varying from slight 
hyperaemia to petechiae. 

Omasum, Rl£men and Reticnll£m.-N ormal. 
Intestines .-In some eases there was some degree of hyperaemia of 

portions of the mucosa, varying jn intensity and extent in different 
cases. 

In the horse there were haemorrhages a.nd petechiae in the ileum 
and eaeeum, and the donkey also sho'wed petechiae in the caecum. 

ACTION ON T'RE BLOOD--VIPERIDAE. 

Observations were made, at intervals of two or three hours, on the 
blood of the various a.nimals bitten by Bitis arietans and Causus rhom
heatus, the methods used being those already described in connection 
with the experiments with Opisthoglypha and Proteroglypha. 

(1) Causus l'hombeatus. 

No traces of haemolysis were found, and 111 all cases the blood 
coagulated wen. 

(2) Ritis arietans. 
(a) In no instance were any SIgns of haemolysis detected in the 

plasma or serum, 
(b) Coagulation was not notieeably affected in the mule which re

covered, nor in the sheep (2993) which died after eight and a haH days, 
but in all other cases it was distinctly slow in occurring, or even 
absent. 

Thus blood taken from Dog 1211, half an hour previous to death, 
showed only partial coagulation atter a lapse of 35 minutes, and the 
process was not complete until It hours aiter the blood was taken. 

In the case of Sheep 3464, blood taken immediately after death 
~ho,ved no signs of coagula.tion five hours later, and on the following 
day the coagulation was only partial. 

In Donkey 6953 and Sheep 3045, blood taken immediately after 
death remained liquid in the test-tube for days, and ultimately 
putrefied. 
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In this connection it is of intere:;.;t to note that, at the autopsies, 
the blood was found fully coagulated only in the somewhat atypical 
case of Sheep 2993; in Dog 1211, when examined about two hours 
after death, the blood had only partially coagulated. 

It is, therefore, apparent that the venom of Bitis arietans exercises 
a distinct anti-coagulative action on the blood. 

r:rhis is of particular interest in that viperine venom generally 
actively promotes coagulation of the blood, although an anti-coagula
tive action has been demonstrated with the venoms of Ancistrodoll 
cortortrix and Ancistrodon piscivorus, two North American Crotalinae 
(ride Calmette, "Les Venins "). 

GENERAL CONCLUSION'S AND COl\1:P ARISONS.
PROTEROGLYPHOUS COLUBRIDAE AND VIPERIDAE. 

(1) Action of the venom on the tissues at the point of introduction. 
Viperine venom exerts a strong and almost constant eifect, in pro

ducing local infiltration and pain, with all the consequent symptoms. 
The lesion is generally extensive, and haemorrhagic in character, and 
the deeper structures (muscle and intermuscular fascia) are usually in
volved. 

The action is much less marked with the venom of the protero
glyphous snakes tested, for in a considerable proportion of cases no 
noticeable local swelling developed, and the lesions, when present, were 
generally smaller, more superficial, and not haemorrhagic in character. 
Moreover, even very large swellings, produced by the action of colu
brine venom, may not give rise to any appreciable symptoms of pain. 

Calmette has stated: "II est remarquable de constater combien 
l'importance des desordres locaux est grande lorsque Ie reptile veni
meux appartient au groupe des Solenoglyphes (Viperidae), tandis qu'ils 
sont presque nuls avec les Proteroglyphes (Colubridae et Hydro
phiidae)" (" Les Venius," p. 175), and again" La morsure d'un 
(·obra, meme de grande taille, n' est pas tres douloureuse" (idem, p. 
176). 

He mentions, however, the occurrence of a local lesion (apparently 
not of large size, nor of painful character) in cases of recovery from the 
bite of a colubrine snake such as a cobra (id., p. 185). 

It will be seen that the results obtained in these experiments are in 
general agreement with the position as stated by CaImette, for the local 
lesion produced by viperine venom was very considerably larger, and 
more serious and painful in character, than that associated with colu
brine venom. 

It would appear, however, that colubrine venom (or at le-ast that or 
the three species mentioned) has frequently a considerably more pro
nounced local action than is indicated in the passages quoted above. 

(2) Action on the Nervous System. 

Apart from manifestations or pain, animals bitten by vipers do 
not, as a rule, exhibit pionounl~ed symptoms of nervous origin. In a 
few cases there are convulsions which appear to be due to respiratory 
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distress, brought on presumably by the action 01 the venom on the 
respiratory centres, but as a rule the animal, in the later stages, shows 
general depression. 

With Proteroglypha, the nervous symptoms are generally better 
marked. There is a great tendency to the production of asphyxial con
vulsions, especially in smaller animals (a question of dose, presum
ably,) and distinct symptoms of cerebral disturbance may be shown. 

In cases surviving for longer periods, the final stage or depreSSIOn 
is generally very pronounced, and incoordination of movement, and 
local and progressive paresis and paralysis, may be prominent symp
toms . 

. (3) Action on the blood. 

The venoms 01 N aia haie and N aia flava, and of Sepedon haema
chates, appear to exert very little action on the blood in corpore, in 
spite or the haemolytic and anti-coagulative actiOns, in vitro, which 
have been described in connection \,..ith venoms of many protero
glyphous colubridae (compare Fraser and Gunn). 

Some diminution in the coagulability or the blood was noted in a 
small proportion of cases. 

With Bitis arietans venom, there was a very distinct anti-coagula
tive action exercised in CO'i'pore, and this species must, therefore, be 
classed with the small number or exceptions to the rule, that members 
of the family Viperidae secrete a venom possessing active coagulative 
powers. (It is or interest to note that a similar anti-coagulative action, 
£n corpore was recorded with the venom or the opisthoglyphous boom
slang). 

(4) Action on the heart. 

With Coluhridae, the heart or the subject was generally found to 
have stopped in diastole; \"ith Yiperidae, it was usually in systole. 

(5) The pro(luct'ion of haemorrhages. 

rrhe tendency to the production of haemorrhagic lesions, and ex
trava.sations in the heart, the gastro-intestinal tract, etc., is more pro
nounced \vith viperine than with colubrine venOlll, and, as has already 
been remarked, the local subcutaneous infiltration is usually haemor
l'hagic in the former case. 

(On the other hand, this action is very much more evident with 
the venom of Dispholidus typus than with that or either of the two 
villers tested). 

(6) Rapidity of action. 

Judging from the time which elapsed from the delivery of the bite 
until the first symptoms were observed, and until death occurred, there 
is no marked difference between the two classes of venom in this re
spect. 
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(7) Lethality. 

In order to form an accurate estimate of the compara.tive lethalit~· 
of the venoms of these species for the various domesticated animals, it 
would be necessary to have access to reliable records of a considerably 
larger number o~ cases than are here available, but such information 
could best be obtained by the determination, in each case, of the 
minimum-lethal dose. 

As far as one can judge from a limited number of cases of the kind 
recorded in this paper, the following conclusions may provisionally be 
drawn :-

(1) Pl'oteroglypha. 

Of the three species tested, N aia £lava appears to be the most 
highly venomous, while Sepedon haemachates is a.pparent1y consider
ably less dangerous, to equines in particular. 

It is of interest, in this connection, to note that Praser and Gunn, 
comparing Sepedon venom with that of the Indian cohra (N. tripu
dians), have found that the seale of comparative lethality lor small 
la boratory animals is very similar in the two cases, but that Sepedon 
venom possesses a lower absolute toxicity. 

(2) Viperidae. 

Bitis al'ietans is evidently highly dangerous to equines, sheep, and 
dogs. The absolute toxicity of the venom may possibly prove not to be 
very high, as compared with that 01 some other species, but the poison 
glands are well developed, and the volume of venom available for 
ejection is generally very considerable. 

Causus rhomheatus is popularly considered to be extremely 
venomous, hut this view is not supported by the experiments reconled 
here. In four experiments only one death (of a sheep) occurred, but 
it should be noted that the dog which recovered was bitten by a snake 
which, .immediately previous to this, had bitten a sheep, the latter also 
recovenng. 

:Mr. F. W. Fitz Simons, as a result of biting experiments on 
rabbits and fowls, has also concluded that this species is not very 
dangerous to life. 

It is probable, however, that the majority of the sheep bitten by 
this species, under natural conditions, would ultima.tely die from 
starvation, on account of the interference with feeding by the large and 
painful local swelling. 

IMMUNITY IN CASES OF SNAKEBITE. 

In practically all cases, animals which railed to succumb to the 
effects of a snakebite, were subsequently subjected to further bites from 
the same or some other species of snake. 

In a number of cases, the animal, on the first occasion, had ex
hibited no symptoms of venom intoxication; the reasons for such re
sults have been suggested in the records of the individual cases. When 
subsequently tested these animals, as was to be expected, showed no 
noticeable degree of resistance to the same or other venoms. 
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(1) Immunity to the venom of the same species. 

Donkey 6953, which recovered after severe illness arising from a 
bite by N. haie, showed only a slight local reaction when subjected, 13 
days later, to a second bite from this species. 

There were two other cases, however, which deserve special men
tion. 

In one case the subject of the experiment, :Mule 4696, was bitten 
by Bitis arietans, and eventually recovered, after undergoing a very 
severe reaction, both local and general. 

'The mule was subjected to puff-adder bites on five subsequent oc
casions, and in some im;tances the test was very severe, the animal re
ceiving as many as four full bites from large and vigorous puff-adders. 
'rhe general health was never seriously affected by these further bites, 
but the local reaction was very marked; within a short time a. swelling 
was noticeable in the region or the bite, and this swelling increased 
rapidly in size until it attained large dimensions. 

:Moreover, on two occasions there was considerable discharge 
through cutaneous orifices, and on another occasion extensive super
ficial sloughing occurred. 

In the other case a baboon, which had exhibited signs of very 
serious illness as a result of boomslang (])isphoIidus typus) bite, suc
cumbed within a short time to the effects or a second bite, inflicted 
after an interval of 25 days. 

(2) Immunity to the- venom of .anothel' species. 
rrwo 01 our cases are or interest in this connection. The donkey 

which had acquired a strong immunity towards the venom of Naia 
haie, as was shown by the insignificant reaction to the second bite, was 
subjected, after an interval of one month, to the bite of a puff-adder, 
and died within the comparatively very short period 01 five hours. 

r:rhis result was not unexpected, as it is a well-established fact 
that an immunity acquired towards the venom of a colubrine snake, 
affords Ii ttle protection against the venom of a vi per. 

In the second case, however, the result was more remarkable, tor 
a sheep (Sheep 1280:3) which had recovered from serious disturbance 
provoked by N aia haie bite, succumbed in about one hour to the effects 
of a bite by N aia flava, inflicted 19 days after tIie first bite. 

APPENDIX I. 

,sOME OBSERVATIONS OF A GENERAL NATURE. 

(1) Beha1.;io1ll' when approached or attacked. 

It appears to be the rule with all South African snakes, with the 
exception of the mamba during the breeding· season, that when at
tacked by man their first instinct is to escape. 

When they are unable to do so, however, on account of confine
ment, or of mechanical restraint, some species become very fierce and 
aggressive, while others show little of this tendency. 

There is, moreover, considerable difference in this respect between 
individuals of the same species. 
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The python is well-known to bite very fiercely when cornered, and 
our one specimen was no exception to this rule. 

With regard to the Colubridae, it is our experience that, as a rule, 
the aglypha and opisthoglypha are timid snakes, only attempting to 
bite when actually held tightly, and frequently not even when so held. 

'The proteroglypha, on the other hand, are generally fierce when 
approached closely, and usually bite readily when touched even very 
lightly. 

'rhis difference is not absolute, for Leptodira hotamboeia (an opis
thoglyphous colubrille) when actually cornered or confined in a cage, 
has, in our experience, proved invariably to be exceptionally fierce 
and aggressive; even in this species the resentment to approach or 
handling is to a great extent lost after prolonged captivity. 

The Boomslang is generally a timid snake, and when touched or 
seized, it seeks by very quick movements to escape, and evinces little 
or no inclination to bite. 

When manipulating the boomslang with the pole and cord pre
viously described, it may be held some distance behind the head, an 
arrangement which allows the snake to strike with greater freedom. 

The majority of the other large species of snakes cannot be so 
held, as they will at once bite fiercely at the pole. 

On the other hand, it was not difficult, as a rule, to induce the 
booms~ang to bite a living animal, against which its head had. been 
pressed or rubbed. 

In one case a boomslang behaved very differently to all the others 
wl;tich had been under observation; the snake was fierce and aggressive, 
and attempted to bite at anything passing close to its cage. When 
enraged, the snake showed a peculiar inflation of the pharyngeal 
region, producing an increase in the antero-posterior diameter of the 
neck, with lateral flattening. 

The" schaapstekers" Crrimerorhinus; were generally timid, and 
very great difficulty was experienced in inducing them to bite such 
animals as sheep or dogs, but, when held wih the hand or forceps, 
they readily bit small animals such as guinea pigs and rabbits. 

The Psammophis and Tarbophis snakes were also timid, and dis
inclined to bite larger animals, hut, as previously stated, Herald snakes 
(Leptodira), when first caught were, always very aggressive. 

Of the proteroglyphous colubridae kept under observation, Naia 
haie was always aggressive, and actively resented any approach and 
handling; this 'yas well shown by both adults and young individuals, 
of which many specimens were procured from the immediate vicinIty. 

N aia flava, of which two speeimens were procured at Onderste
poort, behaved somewhat differently, awaiting close approach, or actual 
handling, before attempting to bite, and then biting very quickly. 

Both of these specimens had possibly been in captivity for some 
time (they were procured from 1fr. F. W. Fitz Simons, of Port Eliza
beth), and the two individuals which I have encountered in the natural 
state were very fierce, although more eager to escape than to bite. 

Of the ringhals, Sepedon haemachates, one adult and ten newly
born individuals were under observation. 

The young ringhals were always aggressive, and resented any 
approach, but the adult displayed repeatedly a remarkable instinct ror 
feigning death. 
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The snake would lie with the mouth open, and the neck "twisted on 
the body through a wide angle, and in such a position it would remain 
motionless for many minutes, in spite or actually rough treatment with 
a stick. Sometimes a. period or such reigning would terminate in [I 

sudden fierce bite at the stick, but this was not always the case. 
rrhis ringhals showed well the habit or distant projection or venom, 

and the motor-glasses ·worn by the observer were several times freely 
bespattered. 

On one occasion the venom was projected almost vertically to a 
height of about rour feet, the greater part or the venom, on tlus occa
sion, falling short or the eyes and entering the mouth or the observer. 
No particular taste was noted, and no ill-effects whatever resulted. 

:N aia flava has heen included among the" spitting snakes," but no 
attempt to project venom was witnessed in this species. 

(2) The· Mode of Biting. 

In this respect a very distinct difference between the protero
glyphous and .opisthoglyphous snakes was observed. 

In the former case, the bite is delivered very rapidly; the rangs 
are driven well home, and are withdrawn almost immediately. 

The snake may bite several times in succession, if much enraged, 
and particularly when tightly secured close behind the head, as in most 
of our experiments, but it is rare for such a snake to retain its hold ror 
many seconds. 

With the opisthoglypha, on the other hand, the snake darts for
ward quickly, with jaws widely separated, and endeavours to raise a 
large fold of skin, which is held as far into the mouth as possible 

This grip is retained for a considerable time, during which the 
jaws are slowly worked through a small angle, and with a slight but 
constant rorward movement, evidently intended to extend the jaws as 
far as possible over the rold of skin. 

We have observed boomslangs to continue this process for more 
than five minutes; the position of the jaws is generally moved slightly, 
in a lateral direction, once or twi ce during the process. 

Finally the grip or the jaws is relaxed, and the snake rrequently 
remains with the hanging head, and jaws separated, as if ratigued. 
fJ..1he aglypha usually retain a hold, once taken, until the victim is 
swallowed. 

(3) Peedin,q 1:n Captivity. 

Of the snakes mentioned in these records, a number were kept in 
captivity over considerable periods, and at different times living' rats, 
mice, lizards, frogs, birds, and chameleons were placed in the cages. 

The only snakes which fed voluntarily, however, were some of the 
striped schaapstekers (Trimerorhinus tritaeniatus), which swallowed a 
number of mice. 

A.ll the snakes drank much water. One Lentodira hotamboeia was 
kept alive in a cage for fifteen months, during ';hich period it moulted 
several times. 

Throughout the fifteen months, the snake drank water eagerly at 
intervals or a rew days, but refused all food (no artificial reeding was 
performed) . 
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On one occasion a female puff-adder, which was kept in a large 
cage with two males of the same species, gave birth to about twenty-five 
young. 'fwo days later, only four (dead) young snakes were found in 
the cage, the others having presumably been swallowed by one or both 
of the adult males. 

(4) The A,qe at which Active Venom is Developed. 

On this subject we were able to make some observations on Sepedon 
haemachates, ten young snakes being born in one of our cages. 

Within twenty-four hours or birth, three or these snakes were 
allowed each to bite a guinea-pig; two of the ~uinea-pigs died, one 
hour and forty minutes, respectively, after the inflIction of the bites. 

When twelve days old, two of these snakes killed a rabbit in 
eighteen minutes, and at the age or one month, a ringhals (then less 
than six inches in length) killed a large mongrel Irish terrier in iorty
five minutes. 

ApPENDIX II. 

LIST OF THE SNAKES RECEIVED, ·WITH THE DISTRICT IN WHICH 

THEY ""YERE CAPTlJRED. 

'ryphlops bibronii 
Python se bae 
A'blobophis rurulus 
Lamprophis aurora 
Boodon lineatus 

Simocephalus capensls 

Dasypeltis sea bra 

Tarbophis semiannulatus 
Leptodira hotamboeia 

Trimerorhinus tritaeniatus 

Psammophis furcatus 

Dispholid us typus 

Calamela ps (? Species) 

Naia haie 

Naia £lava 
Aspidelaps scutatus 

Pretoria District. 
Pretoria District (RieHontein). 
Pretoria District (Onderstepoort), 
Pretoria District (Onderstepoort. 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Barberton District (Hector Spruit). 
Pretoria District (Pienaar' s River). 
Barberton District (Hector Spruit). 
Pretoria District (Onderstepoort 

Pienaar's River), 
Barberton District (Hector Spruit). 
Pretoria District (Pienaar's River). 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Barberton District (Hector Spruit). 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Pretoria District (Pyramids, Pienaar's 

River). 
Barberton District (Hector Spruit). 
Barberton District (Hector Spruit, one 

dead specimen). 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Barberton District (Hector Spruit), 
Steynsburg (Cape, dead specimens). 
Barberton District (Hector Spruit, one 

dead specimen). 
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l)endraspis angusticeps 
Bjtis arietans 

Barberton District (cue dead specimen). 
Pretoria District (Onderstepoort, 

Pienaar's River). 
Barberton District (Hector Spruit). 

A number of species, suell as Causus rhombeatus, Trimerorhinus 
rhombeatus, Dispholidus t.ypus, N aia fiava, and Sepedon haemachutes, 
were procured from the Cape Province through the kind assistance of 
Mr. F. "\V. Fit;" Simons, Diredor of the Port Elizabeth Museum. 
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(b) "Remarks on some Experiments with Snake Venom" bv "V. 
Frei. Trans. Roy. Soc., South Africa, Vol. 1, Part 2). " 

(c) "1'{ otes on T'wo Specimens of Spitting-Snakes from Southern 
Rhodesia" by Henry Curtis. 

(Fourth Report of the Wellcome Res. Laboratories, Vol. 
B., pp. 195, 200.) 

(d) "A Note on the Sudan Spitting-Snake" by Sir r.rhomas 
Fraser. 

(Fourth Report vVellcome Res. Laboratories, Vol. 13, 

PopulaT. 
page 201.) 

"The Snakes or South Africa" by F. \V. Fitz Simons. (E. H. 
Walton & Co., Port Elizabeth.) 


