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ON THE MANIFESTATIONS OF CHOLERA IN
SHIPS AT SEA, AND THEIR CONNECTIONS
WITH OUTBREAKS ON LAND.

By ROBERT LAWSON, LL.D., Q.H.P., Inspector-General of Hospitals.

e —— —~ - -

(Read : April 20th, 1892.)

THE appearance of cholera, in ships at sea, is quite as
interesting as its progress over land, and is even of more
importance in indicating the factors by which it is diffused.
I have been collecting information on this question for
thirty years past, and have, on two oeccasions, placed some
of the facts %efore the Epidemiological Society.* In this
I will deal with the connection of the outbreaks in ships,
with the indications of the disease on either side of that
art of the ocean where they occur.

The first point which presents itself here, for considera-
tion, is the relation between what is generally designated
cholera nostras, and the malignant form of the disease
common during epidemies. There is evidently a difference
between these two, of much the same character as there is
between benign plague and the pestilential form of that
disease, or even between ordinary intermittent and severe
remittent fever; but, epidemiologically, these all resemble
each other in this respect, that, when Prew,i]iug, there is
a central area oceupied by the more severe form which is
sarrounded, in front and on either side, by a zone of the
milder disease, often to a great extent. Under such cir-
cumstances, a number of cases of the malignant form
occur sporadically among the slighter, and, as the edge of
the central area is approached, these frequently oceur in
groups, without being actually in continuation with it,
As the epidemic pursues its course, it oceupies the portion
of this zone in front of it, either at a later period in the
same year, or in the following one, while, in those portions
on either side of the area of its full development, the
cholera nostras and the sporadic malignant cases increase

* Epidemiclogical Society's T'ransactions, vol, iii, P 288, and New Series.
vol. iv, p. 102,
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2 MANIFESTATIONS OF CHOLERA

as the central body of the epidemic passes, and finally
cease as it disappears.

Anyone anxious for information on these points, can
obtain it by comparing the deaths from cholera in the
annual returns of the causes of death in the Reports of the
Registrar-General of England and Wales, of Secotland, and
of Ireland, for a series of years, in connection with the
prevalence of that disease on the adjacent portions of
Europe for the same period. The following instances may
be here detailed. In 1865 cholera was prevalent in the
Mediterranean, and, in the course of the summer, advanced
to the northward, through France, reaching Paris on August
24th. Cholera nostras, which had caused 45 deaths per
million in England and Wales in 1864, rose to 64 in 1865,
and embraced an unusual number of sporadic malignant
cases. Dr. Wilkes treated one in Guy’s Hospital early in
July, and there was another on 27th June in the Borough,
which proved fatal on the 28th. In Scotland, where the
deaths returned as cholera in 1864 were two in 100,000,
these rose to seven in the same number of persons in 1865.
And in Denmark and South of Sweden cholerine, aceomn -
panied by an unusual number of the malignant form, was
much more common in 1865 than for several years pre-
viously. Through this extensive area, therefore, indica-
tions of the presence and activity of the causes of malig-
nant cholera were more pronounced in 1865 than the
previous year, a position accentuated by the outbreaks at
Southampton, and Theydon Bois in Essex ; though nowhere
did the approaching epidemic reach them until 1866, when
it invaded Great Britain and the whole of Western Europe
up to the Baltie. :

The following also may be noticed. In 1837 cholera
had been epidemic in part of Italy, Sicily, and at Malta,
and had also prevailed in Russia and Germany. In August,
four cases and two deaths occurred in the Dreadnought
hospital-ship in the Thames; and in October, between i':.he
8th and 28th, there was another outbreak in her, during
which twenty were attacked, of whom twelve died, when
the disease ceased. In 1837, also, there was a sporadic
case near Edinburgh in September, which recovered ; :mntl}m*
in November, and a third in December, hoth of which
proved fatal. There was a severe outhreak in the Hnllﬁﬂ
of Industry at Coventry between Tth January and 5th
February 1838, in which there were fifty deaths from
cholera. :

In 1859, when cholera was epidemic along the western
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coast of Europe, from South of Spain to Sweden, there
was a limited outbreak at the coastguard-station on Jouth- -
ampton Water, near Netley, between 3rd and_ 17th July.
In the Marshalsea prison at Manchester, the prisoners were
attacked by choleraic diarrhcea on 28th September, and,
out of the 466 in confinement, 196 (including both males
and females) were reported sick on 28th, 56 on 29th, 9 on
30th, 5 on lst October, and 2 on 2nd—256 in all. The
water was supplied from the Salford Waterworks, and was
stored in the gaol in two cisterns—one attached to the
kitchen for the preparation of food for the prisoners, the
other for the D]%CEI‘H of the establishment. The weather
was very hot at the time, and the water in the first named,
on the day of the outbreak, was found of a yellow colour
and insipid in flavour, and, on examination, the overflow-
pipe, which opened into one of the sewers, was found
untrapped. The water in the other cistern was found
clean and refreshing, and none of the fifty-three officers
and others on the premises, who did not employ the water
from the kitchen cistern, were affected. In addition to
these instances, twelve persons died of cholera, between
Ist and 17th October, at Glass Houghton, a village near
Pontefract in Yorkshire. There was also a sharp outbreak
of cholera in the end of summer at Wick, in the North of
Scotland. The deaths from cholera in England, which
were 34 per million living in 1858, rose to 45 in 1859, and
in 1860 they fell to 14 ; in Scotland the ratios per 100,000
living in the corresponding years were 3, 5, and 2, showing
the same fluctuation, and practically to the same extent.
Had space permitted, a great many more instances of
a similar deseription could have been given; but those
detailed above are sufficient to show that the cholera
nostras and the sporadic eases in the malignant form,
surrounding the area occupied by an epidemie of cholera,
are under the influence of the factors causing that epi-
demie, and form part of the natural history of the disease,
which cannot be overlooked when its mode of diffusion
comes to be investigated.

A very important observation, with reference to cholera,
was made by the late Dr. Prout sixty years ago, which
epidemiologists of the present day seem to have altogether
overlooked. Dr. Prout had been engaged, in London, for
about six weeks, in ascertaining the weight of a given bulk
of atmospherie air, under the snme conditions as to tempera-
ture and pressure, when, on 9th February 1832, he found
it had acquired a small, though sensible, increase. This,

G 2




4 MANIFESTATIONS OF CHOLERA

though not quite so great as on the first day, continued
while the observations were made, which was for six weeks
longer. About the 9th February the wind, which had
previously been westerly, veered round to easterly, and
remained chiefly in that quarter till the end of the month.
Now, precisely on the change of wind the first cases of
epidemic cholera were reported in London, and from that
time the disease continued to spread. Dr. Prout ascribed
the increased weight to the admixture of some form of
malaria, heavier than air, but, as the matter then appeared
to him, he thought it more perhaps than could be safely main-
tained that the cholera was due to this foreign matter,
though he states his impression that epidemics of that
disease are due to such a cause.

Dr. Bryden, in his Report on the General Aspects of
Epidemic Cholera in 1869, published as a sequel to his
Report on the Cholera of 1866-68, gives (at p. 54) the
following details with reference to the coolies who pro-
ceeded from Caleutta to Mauritius in 1850-60, and to the
West Indies in 1861-69. For Mauritius 105,382 embarked,
of whom 22,077 in ships that became affected with cholera,
and of these 288 died of it; thus 21 per cent. of the total
number embarked were exposed to the disease, and 13.0
per 1,000 of those so exposed died of it. For the West
Indies 72,681 embarked, 8,284 of them in ships that sub-
sequently became affected with cholera, and 89 died of it;
11.4 per cent of those embarked were therefore exposed to
cholera, of whom 10.7 per 1,000 died of it.

The Sanitary Commissioner with the Government of
India, in his Report for 1881, has given (at p. 135) a state-
ment showing that 222 vessels, carrying 129,527 coolies,
left Caleutta for Mauritius, Natal, and the West Indies
from 1871 to 1880. Cholera appeared in thirty-two of these,
with 14,572 coolies on board, being 14.3 per cent. of the
total, and of these 181, or 12.3 per 1,000, died of that
disease. Though the percentage of ships attacked in the
first period was nearly double of that in the following
two, the mortality per 1,000 exposed was nearly the same
in all, showing the incidence of the disease to have been
very nearly the same in each period.

In the statement for 1871-80 the deaths from cholera
each day after embarkation are given for each ship up to
the twentieth, and from the twenty-first onwards in one
group. The first death did not oceur on fitth or sixth
day after embarking, nor on the seventeenth, eighteenth,
nineteenth, or twentieth days, There were thus three
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periods of attack, the first extending from the first to the
fourth day, the gsecond from the seventh to the sixteenth
day, and the third from the twenty-first onwards. In the
Table, page 86, are given the names of the thirty-two
vessels, the number of coolies embarked in each, with the
date, the deaths from cholera in each of the three periods,
with their total in each ship. Also the dates of landing
and the points of disembarkation.

Sailing ships, proceeding from Caleutta to the southward
of the equator, go along the meridian of 90 deg. E. as
nearly as they can, so as to cross the line from that to
93 deg. or 94 deg. E. After passing through the variable
winds met with between the equator and 4 deg. to 12 deg.
S. (according to season), they reach the S.E. trade, which
is a fair wind for those going westward, but those for
the east have to pass through the trade, to avail themselves
of the westerly winds which prevail to the south of it.

After embarking their emigrants, the sailing ships—since
1871, at least—seem to have been towed out of the river, so
as to be in the open sea on the second day; in estimating
their position, subsequently, no material error will be
committed if the seventh, sixteenth, and twenty-first days
after embarkation be reckoned as the sixth, fifteenth, and
twentieth days after leaving the land. Employing the
data in my possession, the approximate latitude of sailing
ships from Caleutta, on the sixth day at sea, is about
15 deg. N.; on the fifteenth day about 7 deg. N.; and on
the twentieth day about 1 deg. N., with an extreme
variation in individual cases of about 3 deg. either way.
It thus appears that, in sailing wvessels, the first of the
three outbreaks noticed above must have oececurred near
the 90 deg. meridian, and to the north of about 16 deg. N.;
the second from 15 deg. N. to 7 deg. N.; and the third
about 1 deg. N. onwards; and the factors which determine
them must have become active about these positions
respectively. The deaths in the first group, being within
the usual period of ineubation, may be due to exposure on
shore ; but those in the second, and still more in the third
groups, cannot be explained in this way.

Referring to the Table,* now it is seen that from 11th
September 1871 to 3rd November 1874, a period of
three consecutive years, twenty-five ships were attacked
with cholera, while from 1875 to 1878 inclusive, the four

* This Table is a re-arrangement of the facts contained in that at p. 114 of
vol. iv of the Epidemiological Transactions, New Series, to bring out relations
with the land these do not deal with.
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rears following, there were only seven attacked, and in the

next two, 1879 and 1880, there were none. From 1571 to
1874 six ships showed cholera in the first period, two of
these had no death subsequently; two others, which had
had one death early in the first period, had one, and three,
respectively, in the second, and no more ; and the other had
deaths in all three periods. Of the remainder, twelve had
their first death in the second period, of which five had
others in the third ; and there were seven attacked in the
third period. From 1875 there were three ships in which
cholera appeared in the first period, and in one of them
acain in the second; and in three others in the second
period, and in one of them again in the third period ;
there was but one instance, the Lady Melville, in which
the first death oceurred in this.

The positions of the different ships named in the Table
may be made out, approximately, to the twentieth day,
from the remarks already given, but, as their longitudes
are not mentioned, there will be more uncertainty after
this, though they will not deviate materially from the
track of those on the accompanying map. The mean
duration of the voyages of the sailing vessels, from
Caleutta to Mauritius, was forty days, and to Natal sixty
days. I have records of two ships—the Gertrude, which
left Calcutta in May 1859 with military invalids, which
had eight attacks of cholera, the first on the seventeenth
day out,in 2 deg. N., 89 deg. E.,, and the last on the thirty-
fourth day out in 24 deg. S. 58 deg. E., just south of
Mauritius ; and the Alnwick Castle, in November 1861,

~with coolies, one of whom was attacked with cholera on

the thirtieth day out, in 23 deg. 8., 57 deg. K., also south of
Mauritius. The steamer Blenheim landed her coolies at
Natal on the twenty-fifth day after embarkation ; being a
tull-powered vessel, she would make a straight course for
Ceylon and Mauritins, and from that to Natal. As the
distance from the Hooghly to Mauritius, by this track, is
3,180 miles, and from there to Natal 1,500, assuming the
ship to have made equal progress daily (and it would not
have differed materially from this), she would have been
off Mauritius in seventeen days, so that the outbreak com-
menced after she had passed that island. The Enmore,
another steamer, which landed her emigrants at Demerara
on the fifty-second day after embarkation, would have
pursued the same course; she must have been south of
Mauritius about the seventeenth day after sailing. At
Manuritius itself there were a considerable number of
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sporadic cases at the end of 1870, and in the course of
1871, and early that year, cholera became epidemic at the
Seychelles Islands, 900 miles north of Mauritius, and along
the east coast of Madagascar ; but I have no record of it
having been met with between 1871 and 1880, either at
Natal or in the Cape Colony. On the other hand, it is to
be remarked that, from 1868 to 1871, an epidemic of cholera,
which was first heard of in latitude 5 deg. N, and longi-
tude 38 deg. E., in the former year, passed southwards,
reaching Zanzibar at the end of December 1869, and Quilli-
mane at the mouth of the Zambesi in 1871. This was met
with to the west of Lake Tanganyika and Lake Moero, up-
wards of 700 miles from the coast, and under it there were
outbreaks in Johanna and Mayotta, two of the Comoro

Islands, and at Majunga on the west coast of Madagasear,
and at Nossi Be, a small island north of that place.

While the changes in the distribution of cholera, detailed
above, were in progress, a very striking reduction in its
incidence in British India was also taking place, as will
be obvious from the numbers in Table II of the deaths
registered in the various provinces during the years 1869

TasLe IL .

|

Distriots. | 1869, w0, | 1em | e | aem. | 187 !t
Punjaub... ... .. 9,258 469 | 169 8727 | 148 78

N.W. Provinees and 02,676 45451 195056 | 77,131 | 19,220 464
Oude, ’

|
T I S T — 6,511 | 20,396 | 46,901 |ﬁi,{iﬁﬁ 56,876
Central Provinces) |
and Berar.

135,728 | 59,517 |24,111 | 32,069 | 1,467 | 366

Bombay Presidenc}'J | |

Madras Presidency

British Burmah ... | 1,025 | 250 | 162 | a0 | s100| 960
Ceylon .o v oo | 5| 30 61 lik:ﬂ?fn}. Ju ey
IV S el o 3 a S
Districts. 1875, 187t 1877. : 1878, | 1879 1880,
Punjaub... .. .| 6246 5736 | 20| 215 | 26135 | 214

N.W. Provinces and | 64,427 | 48,811 | 81,770 | 22,221 | 35,802 | 71,646
Oude, |

Bengal . ... 112,276 | 106,590 (155,305 | 95192 |136,363 | 39,643
Central Provinces |
alic SR 179,410 | 203,113 | 418,018 | 169,201 | 48,031 | 1,628

Bombay Presidency | |
Madras Presidency [} |
British Burmah ... 761 | 8,678 | 7,276 6,759 1,828 | 2,638
Carlon e ser aes 1,817 Nutikunwu. Not known. 799

. | dd
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to 1880 inclusive. The registration for Bengal was so de-
fective in 1869 that the results were not published ; that
for 1870 in the Table is for the last six months of the year,
and that for 1871 is evidently too low.

The numbers in this Table show a great reduetion from
1869 to 1871 (Bengal excepted). In 1872 there was an
increase in all the Provinces, very considerable in Bengal
and that to the north of it, but to a much smaller amount
in those to the south. In 1873 there was again a marked
diminution in the number of deaths in all the Provinces
except Bengal and Burmah; the reduction in the North-
West Provinces was to one-fourth of those in 1872, and
in the Central Provinces, Berar, and the Bombay and
Madras Presidencies, to a twenty-third of the deaths in
1872 ; in 1874 there was a still further deerease, reducing
the numbers in the North-West Provinces to one-twelfth
of their amount in 1872; and in the Central Provinces,
Berar, and Bombay and Madras Presidencies, to one eighty-
eighth. In the latter year, indeed, cholera had almost
disappeared from these extensive areas. In 1875 there
was an enormous increase of the mortality of cholera all
over Hindostan, from Cape Comorin to Lahore.

While these oceurrences were in progress, cholera was
extremely prevalent in the countries to the eastward of the
Bay of Bengal and Indian Ocean. Cornish, in his Sanitary
Report for Madras, for 1873, states, at p. 91: “ While the
Peninsula of India has on this oceasion escaped invasion, it
must not be forgotten that cholera has been noticed in
great force in the territories to the east of the Bay of
Bengal. In Burmah, Tenasserim Provinees, Cochin China,
the Straits Settlements, and the Islands of the Indian
Archipelago, the destroyer has reaped a goodly harvest of
vietims.”

The deaths from cholera in the Burmese territory, in the
Table, show there were considerable fluctuations in different
years, varying from 162 in 1871,to 8,109 in 1873 ; declining
again to 761 in 1875. The Lisbon authorities declared the
Island of Timor affected as early as February 1872. British
Burmah, consists of a narrow slip of territory running
southward along the eastern side of the Bay of Bengal
from Chittagong to Cape Negrais, in lat. 16 deg. N.
(which is separated from the Valley of the Irrawaddy by a
high range of mountains), together with the valleys of the
Irrawaddy and Saltang River to lat. 19 deg. N., and a
narrow portion along the western shore of the Peninsula as
far as 10 deg. N. The behaviour of cholera in these two
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divisions differs materially, both as to time of appearance
and to severity, as will be obvious from the following, in
which the deaths in the above Table, for the whole distriet,
have been distributed to the sub-divisions in which they
occurred.

g % |
Years. 1872, | 1873. | 1874. | 187 | 1876.| 1877. | 1878, | 1879. | 1880.
In Northern Sub- | 580| 11| 80| 212|1208|2357 |1518| 444| 128
division, _
In Southern Sub- | 80 |8098| 880 548 1424|4919 |5241 1384 | 2512
division. | |

These figures show that the northern sub-division, so
far as cholera is concerned, is epidemiologically connected
with Bengal, while the southern sub-division is more
intimately connected with Siam, Cochin China, and the
Archipelago to the south and east of it. There is no clear
account of the commencement and increase of the epidemic
in this extensive area, but the announcement of the Portu-
ouese Board of Health, that cholera was at Timor in 1872,
and Mr. Cornish’s deseription of it in 1873, with the
deaths in Burmah in 1873 and 1874, leave but little doubt
on its general features and progress.

It has been shown above that sailing-ships from Caleutta,
on the sixth day after leaving the land, will have reached
15 deg. N. on the 90th meridian; and by the twentieth
day will have got to about 1 deg. N, near the same meri-
dian. From the sixth day out, therefore, they will be to the
south of Cape Negrais, and any emanations carried to the
south-westward from the Valley of the Irrawaddy, and the
cholera districts to the east and south of it, will pass directly
over their track in the second period in the Table given
above, viz,, from the sixth to the twentieth days at sea ; after
the twentieth day, when they have got into the third period,
they will still be exposed to the same influence; but as
there are no longitudes given for the sailing-vessels in the
Table, the extent to which it is operative in these instances
cannot be indieated, but others will be noticed hereafter in
which the disease occurred as far as Mauritius, and even
beyond it. The Blenheim, however, a steamer referred to
above, from Caleutta to Natal in 1874, was on the fourth
day out in lat. 10 deg. N., long. 83 deg. E.; on tenth day
4 deg. S., 73 deg. E.; and on seventeenth day 20 deg. S,
57 deg. K., close to Mauritius. There was no death from
cholera in the Blenkeim until she passed Mauritius, The
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Enmore, also a steamer, for Demerara in 1873, which would
have passed over the same course, and at much the same
rate as the Blenheim, had two deaths by the fourth day
out, one on the tenth, one on the seventeenth, and one on
the nineteenth, besides five after the twentieth, must have
had the case on the seventeenth while she was off
Mauritius, and the other six after passing that island.

This great reduction in the activity of cholera at sea, in
1875, was followed by its return in force over those por-
tions of Hindostan from which it had almost disappearéd
in 1873 and 1874, and the steps by which its return was
indicated are worthy of examination. For many years
now the general belief has been that the cause of cholera
becomes active in the endemie area in Lower Bengal, and
spreads from that loeality not only over Hindostan, but
beyond its boundaries into other countries; in eonformity
with this idea it was concluded that Ceylon always received
its epidemic of the disease from the adjacent part of the
Madras coast; different epidemiologists attributing the
diffusion, some to aerial eurrents, others to communication
from man to man, while pursuing their ordinary avoca-
tions.

Taking the deaths from cholera in the first four months
of 1875, for the Provineces already referred to, they stand
as follows :

TasLE III.

Districts. ‘ January. | Fehruary. l Marich. April.
Punjaub ... 4 4 | 4 10
N.W. Provinces and Oude ab 216 1,923 14,757
Bengal s i §.580 | 5,841 11,821 12,954
Central Provinces allt'[]

Berar ' p
Bombay Presidency J' g 24 LU 255
Madras Presidency
British Burmah ... S 1 e 5 25
Cleylon | 18 | Fill 281 102

Here Bengal, with a population of sixty millions under
registration, shows an active epidemic in progress from
January onwards; the North-West Provinces and Oudh,
with fifty-six millions under observation, present an in-
crease from January, at first slight, but more marked in
March and April, though this was almost confined, at this
time, to that portion of them lying between Bengal and
Oudh. In the Central Provinces, Berar, the Madras and
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Bombay Presidencies, with a population of fifty-six millions,
oceupying most of the area from Bengal southwards to
Cape Comorin, the deaths from cholera to March, inclusive,
were 142 only, while in Ceylon, where the population was
only about two-and-a-half millions, 367 cﬁed from this
disease, showing a much greater activity of its causes in
Ceylon at that time than any part of Hindostan to the
south of Bengal. Since the registration of deaths was
introduced in India, it has been found that, in addition to
the endemic area in Lower Bengal, there are other
localities where, for years in succession, a month seldom
passes without one or more sporadie cases, and, in 1875, as
the season advanced, it was in these localities where the
earliest cases oceurred:; and the disease radiated from
them, gradually occupying the intervening country. There
are two such localities on the east coast of the Madras
Presidency, to the south of Madras, South Accot, and
Tanjore, the latter being the delta of the Cauvery, in about
11 deg. latitude N. ; the deaths from cholera in these, and
in Trichinopoly, which lies between them, in the first four
months in 1875, were as follows —

January. | February. March, April,

South Accot 3 | fi -— .: i
Trichinopoly i o -- - . 1 i
Tanjore S : 4 7 i 2 64

Amounting to ninety-one in a population of close on
five millions, while in Ceylon, during the same period,
there were 469 among a population of half the number.
The epidemic seems to have commenced in Colombo and
its neichbourhood early in January, and to the end of
April was confined to the southern half of the west coast,
from Negombo to Galle, Negombo being 240 miles from the
nearest point of the Tanjore territory in Madras. It is
obvious, therefore, that Ceylon must have been subjected
to the action of the cholerific factors quite as early as the
Tanjore locality, and in a more concentrated form, and as the
places first affected in Ceylon were in the southern part of
the West Coast, instead of the northern part, the weight of
the evidence is altogether opposed to the conclusion that
they were carried by man.

In Table I the Lady Melville is shown to have had one
death, after the twentieth day at sea, in 1875; and, in
1876, the others had single deaths, viz, the Afalanta, on
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the third day after embarkation, and hence referable to
the shore, as being within the incubation period ; the other
in the Linguwist, on the sixteenth day after embarkation.
In 1877 and 1878 four ships were attacked, which pre-
sented twenty-six deaths from cholera, distributed over
the three periods in the Table ; of these, the Glenroy had
a single death on the third day after embarkation; the
Awrtist had two by the fifth day, and six more by the
twentieth ; the Ophir had four from the fourteenth to the
nineteenth ; and lastly, the Boyne had seven from the
tenth to the twentieth day after embarkation, and six

‘more after the twentieth. In Bengal cholera had been

prevalent from 1876 to 1879, but in 1880 there wasa large
reduetion. In the North-West Provinees and Oudh the
deaths had fallen from 64,427 in 1875 to 22,221 in 1878,
from which they then increased to 71,546 in 1880. In the
Central Provinees, Berar, and the Madras and Bombay
Presidencies, in 1877, owing to the severe epidemic of
cholera, combined with the famine in the Madras Presi-
deney, the deaths rose to 415,918, from which they fell, by
large reductions, to 1,628 only in 1880. The deaths from
cholera in Burmah, in 1877, were almost ten times more
numerous than in 1875, and continued nearly as frequent
in 1878; in both years far the greater portion of them
were in the southern division of that country, as had been
the case in 1873 and 1874. I have very little information
about the prevalence of the disease in the countries to the
east of Burmah in 1877 and 1878, but the French trans-
port: Corréze, which left Saigon in July of the former year,

‘with 500 troops and other passengers, for Europe, was

attacked a few days after sailing, for which she was after-
wards sent to Gebel-el-Tor, near Suez, under observation,
though ultimately permitted to pass through the canal in
quarantine. The occurrence of these few cases of cholera,
with a marked increase of its frequency in the southern
division of the Burmese territory, notwithstanding the
enormous difference in the incidence of the disease over
the southern portion of the Indian Peninsula, merits
attention,

If, now, the eireumstances under which epidemies of
cholera reached Mauvitius formerly be examined, it will be
found that unusual frequency of the disease along the
southern portion of the eastern coast of the Bay of Bengal
and among the territories and islands to the eastward had
preceded that extension. In 1819 cholera was epidemic in
Ueylon, also along the southern portion of the Burmese
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territory already referred to, along the peninsula of Malacea,
including the town so named, at Bangkok in the kingdom
of Siam, at Acheen in Sumatra, and at Java. The Topaze
frigate arrived at Trincomalee, in Ceylon, on 5th September,
with a large sick-list, mostly dysentery. At Trincomalee
one man died of cholera on 16th September, two others on
20th, and there seem to have been several recoveries. She
sailed for Mauritius on 9th October, and soon after cholera
broke out again, and there were seventeen attacks, of
which four proved fatal on board. The Topaze arrived at
Mauritius on 19th October. Thirty-six men were sent
on shore to the military hospital, where six of them died,
five from the sequel®e of cholera. No case of cholera
occurred on the Topaze after her arrival at Mauritius,
but in three weeks it commenced among the popula-
tion. It is to be observed here, as having a most import-
ant bearing on the question of the introduction of cholera
to Mauritius on this oecasion, that a Board, assembled by
Major-General Darling, the Governor, on 23rd November
1819, to investigate the point, stated, in their report, “ that
the tirst well-marked case of the present disease oceurred
on the 6th September last, and was treated by Mr, Trebuchet
in Port Louis” (the Topaze did not reach the island until
the 29th of October); “it differed nothing from the cases
which have presented themselves since the 18th and 19th
instants.”* The troops at Mauritins had a ratio of 103
attacked and 16.6 deaths per 1,000 from cholera in 1819,
and of 132 per 1,000 attacked, with 9.8 deaths in 1520. At
Cape Town there was a ratio of 1.7 attacks per 1,000 in
1819, and of 4.1 attacks in 1820, without any death. The
disease also prevailed on the east coast of Madagascar, and
slightly in the Island of Bourbon.

The next well-marked epidemic of cholera in Mauritius
occurred in 1854. Cholera had been prevalent, in 1853, in
Rangoon and the country to the south of it, as also in
Sarawak and Borneo; but I have no record of its fre-
queney in the intermediate countries. In 1854 the Sultany
sailed from Caleutta for Mauritius on February 10th, with
a crew of 80 men and 375 emigrants; on 28th February,
when she had been a fortnight at sea, cholera broke out.
She arrived at Mauritius on 25th March, thirty of the
passengers having died of cholera during the voyage; some
more oceurred during her stay in the roadstead of Port
Louis before the emigrants were landed at the lazaret.

* A Treatise on Asiatic Cholera, by C. Macnamara, London, 1870, p. 41,
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There they continued healthy until they were liberated, on
st May. The erew of the vessel had remained healthy all
the time. A Board of seven members, five of whom were
experienced resident physicians, appointed by the Governor
to examine into the history of the epidemie, reported,
among other matters, that the earliest cases in Port Louis
occurred on 14th May, among the inmates of the prison,
which at the time was much crowded and badly drained.
They also reported that five cases of cholera had oceurred
in the town between the beginning of the year and the
arrival of the Sultamy. As showing that the epidemic
influence was active about this time far to the south-west
of Mauritius, it is worthy of notice that about April 1853 an
hospital-attendant of the 43rd Regiment, at King William’s
Town, in the Cape Colony, had a well-marked attack of
cholera.

In 1856 there was a fresh visitation of cholera, com-
meneing in March, and continuing till the middle of May ;
the deaths in the colony from it amounting to 3303. A
Special Committee of the Legislative Couneil (among whom
was no medieal man) was appointed by the Governor to
inquire and report on the cause of this outbreak, and
whether it was expedient to make any change in the
quarantine laws then in force. Notwitstanding the general
doubts expressed by the leading medical men of the colony,
the Committee, with one dissentient, did not hesitate to
ascribe the epidemie directly to 1mportation by a steamer
at the quarantine-station, on board which one of the crew
had sickened, although no eommunieation eould be traced

‘between this man and the earliest attack in Port Louis,

and none of the officials or police of the lazaret were
affected. The result was, that still more stringent quaran-
tine regulations were adopted in the next session of the
Legislature.

In 1857, and still more 1858, cholera became active at
Singapore, Hong Kong, in the Philippine Islands, and along
the coast of China. The Gertrude left Caleutta on 21st
May 1859, with 120 military invalids on board, and some
other passengers and her crew, for England, and on 27th
got to sea: some cases of dysentery and diarrhcea seem
to have occurred after sailing. Cholera appeared on June
12th, in about 2 deg. N. and 89 deg. E.; and dropping
cases occurred, the last on 29th June, about 24} deg. S. and
58 deg. E.; altogether there were nine cases of cholera, of
which eight proved fatal.

The Alnwick Castle from Caleutta, with coolies, had a
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single case of cholera on 27th November 1861, in 23 deg.
S. o7 deg. E.,, just south of Mauritius. She had been thirty
days at sea, having had no communication with land or
any other vessel.

The military returns show slight indications of cholera
among the troops in Mauritius in 1859 and 1860, and it
appeared in an epidemic form among the civil population
on two sugar-estates, on the elevated ground of Plaines
Wilhelms, between six and seven miles from Port Louis, in
September ; the cause was not detected. After a lull from
the 25th November to 13th December it reappeared, and
ceased at the end of 1860. In December 1861 cholera
became epidemic again in Mauritius, and continued till the
middle of 1862, and it is said caused upwards of 4,000
deaths. There were traces of ordinary cholera at Cape
Town in 1859 ; and in January or February 1861 a case
of malignant cholera, which passed into collapse, but re-
covered, and much choleraic diarrhcea at Maritzburg in
Natal.

In 1863 and 1864 there was again much cholera met
with in Burmah, Singapore, Java, in the Philippine Islands,
and at Hong Kong, and it was still active in the last-
named in 1866. A ship, the Queen of the North, left
Bombay for England on 22nd January 1864, with a crew
of twenty-seven, and 272 passengers consisting of officers,
time-expired men, some invalids, women and children.
Several of the invalids and women and children had
suffered from bowel-complaint previous to embarkation.
One woman, whilst under treatment for diarrhcea, was
attacked on the evening of the 24th with vomiting and
purging, with a disposition to collapse, and died the
following evening; but the medical officer hesitated to
call the case cholera. Two other cases with collapse, but
without cramps, and with bilious stools, oceurred on th‘e
28th and 29th January ; both recovered. The first unequi-
vocable case of cholera appeared on 1st February, and
proved fatal the same day; the ship's position on this
day was 2 deg. 49 min. N,, 77 deg. 7 min. E, with a fine
north-easterly breeze. From this to the Tth there were
slight breezes and calms, and a heavy thunderstorm on
the latter, and three cases of cholera occurred. Slight
winds and calms prevailed until the evening of the 13111‘1,
when the S.E. trade wind commenced about 10 deg. S,
and by the 15th the ship’s position was 14 deg. 3 min.
S., 77 deg. 18 min. E. From the 8th to the 15th, n-
clusive, there were thirty-seven attacks of malignant

7l
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cholera, of which twenty-four proved fatal. There was
no attack after the 15th, and the last death was on
the 19th. The provisions were good, but the water,
which had been obtained at Bombay, always became
opaline after exposure to the air for a little. Diarrheoea
was very common, among both passengers and erew, from
about 5th February; the erew who were berthed in the
forecastle, which had no communication with the hold, had
no cholera; but the chief officer, who messed in the cabin,
and drank large quantities of water, was attacked and died.
The cases of either disease did not come from any par-
ticular part of the troop-deck, but were spread all over it.
It will be seen by the ship’s positions, when the violent
outbreak commenced on the 8th February, that, though
coming from Bombay, she was then not far from the
common track of sailing-vessels from Calecutta after they
crossed the line. That the water had something to do
with the sudden outbreak of cholera seems highly probable,
but its abrupt termination, notwithstanding the same
water continued to be employed, would indicate that there
was something connected with the locality, for the time
being, of the greatest importance in its produetion. Another
ship, the Durhamni, embarked, on the 24th February 1866,
thirteen officers, 422 non-commissioned officers and men,
and forty women and children, for England, and seems to
have sailed the following day. Ten cases of cholera
oceurred during the voyage, the first on the 9th March,
when she was in 10 deg. 15 min. N., the next on 19th
March, when she was just south of the line, and the
remainder onwards, the last on the 1st April, when she

~was 20 deg. 0 min. S, and 72 deg. 10 min, E. There were

five deaths in all from cholera. The Durham at this time
was close to the position of the Queen of the North on the
15th February 1864, though, fortunately for the passengers,
her experience was so different. In September 1865 there
were several coolie ships in quarantine for cholera at
Mauritius, and sporadic cases on shore. At Cape Town, in
February 1865, there were many ecases of severe cholerine ;
and at Port Elizabeth, one case of severe common cholera in
end of October 1865; and on 12th November, at sea, in
33 deg. 5., 37 deg. I, one case, a soldier of the 96th Regiment,
on board the Renown, which had been in quarantine since
her arrival from Gibraltar on 9th October, and had been
thoroughly disinfected before the 96th embarked on 9th
November at Port Elizabeth. In October 1866 a lady in
Cape Town, who had not been out of the colony, died of
N. 8.—¥OL. XI1. H
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ma.li%nﬂ.nt cholera. At Maritzburg, in Natal, cholerine,
diarrhcea with severe cramps in abdomen and limbs, with
tendency to collapse, were frequent in end of December,
The Alumbagh, from Mauritius to Port Elizabeth, had a
single case of common cholera about lst March, when
midway between these two places. The Windsor Castle,
with troops on board for Kurrachee (mentioned farther on),
which had been affected with cholera on her passage from
England in 1866, and had the last seizure in the Atlantic,
in a soldier’s wife, on 20th August, which terminated
fatally on September 3rd, in 34 deg. S, 8 deg. E, from
secondary fever, had a seaman attacked on September 15th
(after she had passed the Cape), in 37 deg. S., 32 deg. E.,
who died in a few hours.

The above details place it beyond doubt that ships
traversing the Indian Oecean pass through localities in
which their passengers suffer from cholera many days
after they have left the land and its immediate influences ;
and as, in most instances, there has been no suceession of
cases to keep up the disease from the date of sailing, its
oceurrence must be attributed to factors they encountered
in the localities where they suffered. These factors oceupy
fresh localities from time to time, as they do on land ; and
when that from Mauritius to the east coast of Afriea is
involved, as shown by the appearance of cholera on shore,
ships passing in the vieinity of these points have had one
or more cases, though they had been many days at sea,
and without any recent or even any previous case, the
essential factors must then be altogether independent of
the shore or of previous cases, and, in fact, can only be
those designated epidemic or pandemic causes.

A few remarks here on epidemies of cholera which have
prevailed on the south-east coast of Africa, with their
modes of invasion, will prove useful in elucidating this
question, and placing its relations to those traced above in
a clearer light than it stands at present. We are chiefly
indebted to Dr. Christie, who was physician to the Sultan
of Zanzibar (now of Glasgow), who, in his work on Cholera
Epidemies in East Africa, published in 1876, detailed the
various epidemics which had shown themselves at Zanzibar
and its neighbourhood, and deseribed the caravan-routes
from the coast to the interior followed by the native
traders in the pursuit of their ordinary traflic. Dr. Christie
mentions the epidemies of 1821, 1835, 1858-9, 1865, and of
1869-70. Of the first, that of 1821, no satisfactory infor-
mation could be obtained at Zanzibar; that of 1835 seems
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to have been an extension south-west of an outbreak in
southern Abyssinia in 1834, mentioned by Dr. Kirk; it
reached Zanzibar about November 1835, and passed on to
the southward, but how far is not known. The epidemic
of 1858-9 was thought by Dr, Christie to be an extension
of that which was in Abyssinia in 1836. The next in-
vasion is supposed to have started from Berbera. Dr.
Christie remarks it as first heard of at Merka, a port 2 deg.
N., in a severe form, but it broke out at Lamoo, 2 deg. S.,
and reached Zanzibar at the end of November. It subse-
quently proceeded south as far as Cape Delgado, causing
great mortality. It does not appear to have gone far
inland. The epidemic of 1865 passed from Berbera,
opposite Aden, south along the caravan-route as far as
Gannah and Barderah, on the river Jub, and thence to the
coast ; it reached Melinda in June, and was experienced a
little further south at Mombassa, where the south-west
monsoon set in strongly, by which its southerly progress
was stopped and its course turned in the opposite direction,
and more over the land. The epidemic did not reach
Zanzibar. The last outbreak was in 1869-70. Dr. Christie
attributes the origin of this to that of 1866, in Abyssinia ;
it was first heard of by the native traders as being in a
locality about 5 deg. N. and 37 deg. E., about the end of
1868. If from Abyssinia, it must have been dormant for
some time, as the interval is very large for the space it
would have covered had it been in motion. This epidemie,
in the first nine months of 1869, gradually overspread the
country from 1 deg. N. to nearly 6 deg. S., between the
meridians 34 deg. and 39 deg. E. It reached the coast-
town Pangani in Oectober, and Zanzibar a few days later,
and subsequently affected the Portuguese settlements at
Mozambique, and, in 1871, extended to Quillimane, and,
inland, prevailed on the west side of Lake Tanganyika.

~ Proceeding now to the Atlantic, though there are many
instances m which ships carrying emigrants from Europe
to America have suffered severely from cholera, still the
records of most are so deficient in details, necessary to
admit of a satisfactory analysis being made of the various
factors which have contributed to that result, that they
are of little use in this inquiry. Of those which are
available for the investigation, the instances of the Swanton
and New ?m‘:ﬁ:, ships which carried 280 and 338 emigrants
from Havre, in the end of 1848, to New Orleans and New
York, ‘respectively, are most valuable. The emigrants
were (Germans, and had passed about two months at Havre

H 2
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in a wretched condition, while waiting for embarkation ;
there was no cholera at Havre during their stay, but one
report, stated some few had arrived, from infected places
in Germany, in time to embark with the others. The
Swanton sailed on 31st October 1848, and the New York
on 9th November. On the 23rd and 24th the New York
had a very cold wind from the north-west, followed by a
very warm one from south-east on 25th, and on this day, in
lat. 42 deg. N, long. 61 deg. W., the first case of cholera
oceurred. The Swanfon had no cold wind on 24th, but on
the 25th, as with the other, the wind became south-east,
and was deseribed by the captain as unlike any he ever
experienced before, and was more like artificially heated
air than anything else. The first case of cholera appeared
in the Swanfon the following day, the 26th November,
when in lat. 26 deg. N., long. 57 deg. W., she being then
about 1,000 miles south of the New York On the 24th
there was a general opening of trunks by the emigrants in
the New York, to obtain warmer clothing; but in the
Swanton, as there had been no cold weather, this was
unnecessary, and the baggage was undisturbed; yet the
writer deseribing these oeenrrences in the Cholera Epidemic
of 1873 in the United States, at page 608, gives the follow-
ing quotation regarding them: “It seems to me far more
probable that the poison was lurking in the luggage of
the passengers, and that the emergencies which required
the opening of the unventilated trunks and packages let
loose in eaeh of these ships that poison brought from the
infected regions of Germany.” The remark of the captain
of the Swanton, that it was more like artificially heated air
than anything else, affords a clue to the mystery that now
enables it to be explained. Anyone who has experienced a
hot wind, with which many of you no doubt are familiar,
will see at onee this is what he deseribed, but, as a hot
wind always originates over arid land, how could such a
wind have been experienced from the south-east at the
place where the Swanton was, from which a south-easterly
line would pass through the South Atlantic clear of all
land ? The wind was really from the desert in North
Africa. In November, when the north-east trade is being
re-established over the Northern Atlantic, it reaches to
6 deg. N.:and about long. 30 deg. W., and lat. 10 deg. to
20 deg. N., at this season, north-easterly winds are fre-
quently experienced such as are described by the captain
of the Swanton, and, in addition, often bearing red dust in
such quantity as to cover the sails and rigging of passing
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vessels, leaving no doubt as to their place of origin, and
further illustrating their transporting powers. Such a
current of air, which did not come to the surface of the sea,
but eontinued to flow at some elevation above it, would
retain its peculiarities for a long time; it would pass on to
the inner limit of the tr&i’lﬂ, about 6 deg N. in I“';rli}"lr’l?.I'l‘l}irl'jl":F
and then rising in the atmosphere, as the air of the trade
does, would double back to the north-west, constituting a
south-east wind when it fell to the earth’s surface, as the
Swanton experienced it. In November 1848, when these
oceurrences took place, there had been cholera in Egypt
and along the north coast of Afriea, and, with a moderate
velocity of twenty miles an hour, the wind could have
transported emanations from that to the Swanfon in from
ten to twelve days.

The New York reached her destination on 1st Deeember,
having lost seven of her passengers and sent eleven to
hospital, which number was inereased to twenty the follow-
ing day. Up to 28th December about 100 cases had
oceurred in quarantine, fifty of them fatal; and only two
in the eity. Though upwards of 100 of the passengers by
the New York had absconded from the lazaret into New
York, no more cases presented themselves in it until 11th
May. The Swanton reached New Orleans on 11th Decem-
ber, having lost thirteen passengers from cholera. She
went at once to her wharf, and proceeded to land her
passengers and cargo. She sent one emigrant to hospital
with cholera on arrival, and another the following day.*
So rapid was the spread of the disease that, on the 16th
December, it had diffused itself over a large portion of the
city, and attacked those who could not, hy any possibility,
have had any communication with the ship or with each
other. Dr. Fenner had attended, as early as 5th December,
a gentleman who had symptoms of cholera so well marked
that he should have pronounced it, but for the absence of
the epidemie, a case of that disease. Cases of a similar

* It iz but proper to notice here that Dr. Fenner mentioned subsequently,
that, on December 6th, 1848, the ship utenburg arrived at New Orleans from
Hamburg, with 260 German emigrants, after a passage of 55 days, during
which six or seven deaths had occurred from cholera ; one of the early cases
at Wew Orleans was a man from this vessel, The barque Callao arrived from
Bremen on December 8th, with 152 German emigrants, after a passage of
48 days, during which she bhad lost eighteen from cholera. The Callas was
kept at Slaughterhouse Point, opposite to New Orleans, until January 4th,

when she was brought over to the city and unloaded. (holera Enideri
1873 in United States, p. 610.) ¥ g \Choiera: Hpidemig of
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kind occurred in the practice of physicians in different
parts of the city, showing that the epidemic influence of
cholera was gradwally being matwred and developed.*

The following deseription, of the suffering of a body of
United States troops, has an important connection with the
first manifestation of cholera at New Orleans in 1848,
The 8th Infantry, U.S.A., left Jefferson Barracks, near
St. Louis on the Mississippi, on 24th November ; they
reached New Orleans on 1st December, and were landed at
Jackson Barracks, three miles and a half below the eity,
and accommodated in sheds till the 12th, when they em-
barked in steamers for Lavacca, in Texas, and arrived
there on the 14th. The disembarkation was not completed
till the 19th December, when they were encamped on
a brackish bayou or ereek. On the 21st a wing was
advanced about twelve miles, to a more favourable locality ;
that night a violent cold northerly wind came on, and
“cholera showed itself in both eamps, and, by the morning
of the 22nd, had attacked more than one-eigchth of both
commands. The disease continued with great violenge
during the 22nd, 23rd, 24th, and 25th, when it began
to abate ; by the 30th it had entirely subsided.” There
were 133 deaths out of 196 cases (Sickness and Mortality
in the Army of the United States, Washington, p. 398).
These troops could not have been affected by the sick
either from the Gufenburg or Swanton, yet the extension
of the epidemic influence, and the depressing effects of the
cold wind, and possibly to some extent the brackish water,
caused a frightful mortality amongst them.

Another ship, the Apollo, which embarked the 59th
Regiment (amounting, with women and children, to 693
persons) at Cork, for China, a few months after the Swan-
ton and New York, suffered from cholera in her pass
southwards, and affords an additional proof that a cholerifie
influence was, about that time, in operation extensively over
the Atlantie. This ship was frigate-built, that is, with a gun-
deck completely eovered, but with the usual side-ports, and
a lower deck ecalled the orlop, with small side-scuttles
only ; the erew and part of the troops occupied the gun-
deck, and the remainder of the troops, with the females
and children, were accommodated on the orlop, the ventila-
tion of which was naturally much inferior to that of the
gun-deck. The troops embarked on the 12th June 1859,

® Report of General Board of Health on the Epidemic Cholera of 1848 and
1849, Appendix C, being Abstract of Report on Epidemic Cholera as it pre-
vailed in the United States in 1849 and 1850, p. 79. .
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and the ship sailed on the 17th. Cholera had prevailed at
Cork for some time, but there had been none in the
barracks which the regiment had occupied before going on
board, nor in the ship herself. On the morning of the
18th, a soldier, who had had diarrheea for some days, got
out of his hammock, much heated, and, placing himself under
the tap, allowed the water to run over his body. Collapse en-
sued immediately ; there were slight eramps, with the charac-
teristie evacuations, and he died in seven hours. No other
case oceurred till 27th June, when a man was attacked in
35 deg. 21 min. N. and 15 deg. 25 min. W.; and up to July
1st, when the ship reached Teneriffe, another man, a woman,
and two children had been attacked, all of whom died.
From 2nd July to 15th, five men and a woman were
attacked, all of whom recovered. On the 16th another
man was attacked, who died. On the 17th, in 5 deg. 14
min, N., 24 deg. 3 min. W., there was heavy rain; and
from the 18th to the 23rd there were fifteen men attacked,
eight of them being part of the erew ; seven of the fifteen
died. The south-east trade ecommenced on the 24th, in
0 deg. 26 min. S, and subsequently to the 12th August
seven other eases oceurred among the troops, of which six
proved fatal. The ship was now off Rio Janeiro, but,
being refused pratique, proceeded to the Ilha Grande,
sixty miles to the westward, where the troops and crew
were landed, all her stores removed, and she was thoroughly
disinfected. After this the crew and troopswerere-embarked,
and she completed her voyage to Hong Kong without any
further trace of cholera. There had been much choleraie
diarrheea during the passage to Brazil, many of the cases
so severe that the medical officer, Dr. Thomas Fraser (now
Deputy Inspector-General on the retired list), was fre-
quently in doubt whether they should not be classed as
cholera, in addition to those so returned above.

To show that the outbreaks of cholera at New Orleans,
and northern coast of the Gulf of Mexico, were not the
only epidemics connected with the influence the Swanton
and Apollo encountered in the middle of the Atlantie, it is
to be noted that cholera appeared sporadically on the const
of New Granada, in South America, in June 1849, and
became epidemic in the towns along the coast in July and
August, and ascended the valley of the Magdalena to
Bogota, about 500 miles inland and 8,000 feet above the
sen. In Jamaica, at this time also, there were several
sporadic eases of the malignant form, viz., a soldier of the
2nd West India Regiment, at Port Royal, in August, and,
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in Kingston Barracks, some soldiers, as well as several
civilians in the town, were affected about the same time,
There was also a European soldier, quartered at the moun-
tain-station Neweastle, who was attacked in October. The
disease was much reduced in frequency on the coast of
New Granada towards the end of 1849 ; but in the spring
of 1850 it became active again, and extended westward.
It became epidemic in Jamaica also, commencing on Tth
October, and proved very destructive in that island. In
1850 there were four European soldiers attacked with cholera
in Barbadoes from July to September, and one in St. Vin-
cent, of whom three died; and ten more from Oectober to
December, at the former of which one died. Two white
soldiers were also affected with cholera in Dominiea in the
last quarter of the year. There were also several cases of
common cholera among the civil population at most of the
Windward and Leeward Islands in 1850, a few of them
proving fatal.

Hirseh gives the following case, in which the ship passed
over nearly the same course as the Apollo, and presented
incidents closely corresponding with those which that ship
underwent :—

“On the 13th October 1855, the emigrant ship Franzisca
sailed from Hamburg for Rio Janeiro, with 220 ’'tween
deck passengers, thirteen officers and cabin passengers, and
sixteen of crew. On the 23rd of October, or ten days from
the sailing of the ship, a case of cholera, ending fatally,
oceurred in a man twenty-seven years old ; a second case
followed on the Sth of November, the ship being then in
the latitude of Madeira; and now there developed an
epidemie which lasted until the ship arrived in the harbour
of Rio, on the 12th December, or over a period of nearly
six weeks, although there were only sixteen deaths.
Among the cabin passengers, officers, and crew not a single
case of sickness occurred.” (Geographical and Historical
Pathology, vol. i, p. 486.) There was much cholera along
the south coast of the Mediterranean from Egypt to Moroceo
in 1854-55; Madeira was affected in 1855; and Fogo, one of
the Cape de Verde Islands, became aftected in the beginning
of July. A Sardinian vessel from Savona, with emigrants
for Buenos Ayres, among whom there had been consider-
able sickness, arrived at Fogo on 30th June ; the nature of
their complaints seems not to have been inquired for, and
the vessel was admitted to pratique and her passengers
landed, and the vessel cleaned and disinfected. On 4th
July five persons were attacked with cholera, and the
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following day the deaths were so numerous that the
authorities and prineipal people fled in terror to the next
island, St. Jago. The population of Fogo at this time was
5195, and the deaths from cholera were 123. In 1856,
St. Vincent, another of the Cape de Verde group, became
affected with cholera on 23rd August, which lasted twenty-
eight days, during which period the {}eaths were 626 out
of a population of 1350. Consul Miller, who was there
during the whole epidemie, was of opinion the epidemic
was generated on the island, as the vessels from infected
ports had brought no eases of sickness with them. (Abstract
of Information on Laws of Quarantine, published by
Board of Trade, Parliamentary Papers, 18th August 1860,
G,

& Chilcm was prevalent in New Granada in 1854, and in
Venezuela in 1855, but up to this year it had not appeared
in Brazil ; now, however, it broke out at Para in the middle
of May, at Villa Imperatriz and Province of Amazona in
the beginning of June, and at Bahia in the end of June.
Shortly afterwards Rio Janeiro was affected, and the whole
coast of Brazil from Rio Grande do Sul to the Amazon was
under the disease. In November the epidemic died out
everywhere in Brazil; though it still continued in Guiana,
In this, as in the preceding instances, the activity of the
causes of cholera over the sea at the same time as at Fogo
and on the coast of Brazil, is distinctly marked.

In 1866, when cholera was extending over Western
Europe and this country, four steam-ships with emigrants
left Liverpool for America. These were the England,
which sailed on 28th March, the Virginia, which sailed on
4th May, the Undon, which sailed on 12th May, and the
FPeruvian, which left Liverpool about the same time as the
Union. The cholera had not commenced at Liverpool
when these vessels left, and none of their passengers were
known to be affected ; but when they reached a point in the
Atlantic close to 48 deg. 50 min. N., and 28 deg. 40 min. W.,
the disease broke out in each, and she carried it to her
destination. About this time there was an unusual number
of indications of cholera in ships at sea, extending nearly
as far south as the Cape of Good Hope, and a fatal case of
it in Cape Town itself. Thus the Remown, which left
Gibraltar with troops for the Cape on 21st August 1865,
had two attacks of cholera, and one death on 5th Septem-
ber, in 12 deg. N., 27 deg. W.; and five days after, in 6 deg.
N., 22 deg. W., another outbreak eommenced, which lasted
tall 19th Séptember, during which there were fifteen attacks,
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twelve of which proved fatal. The ship’s position on the
lglth was 14 deg. S. and 30 deg. W. The following troops,
viz., 357 nfﬁcm*s and men, and seventy women and children,
embarked in the Windsor Castle at Gravesend on 11th
July 1866, and sailed the following day for Kurrachee, A
young man, who was embarked on 11th from the cells,
drank three or four pints of porter before going on board :
he was attacked with cholera on the 12th, but recovere:l.’
The first attack at sea was on the 18th, which proved fatal.
On 22nd, diarrheea increased remarkably, and a soldier was
affected with cholera, who recovered. From the 29th
fresh cases of cholera occurred, the ship being then about
32 deg. N, 19 deg. W, until the 20th August, when she was
in 12 deg. 8., 25 deg. W.; altogether, four men, two women,
and two children died of chu%era.; the number of attacks
was not given. The last case at this time occurred on 20th
August, and died on 3rd October, in 34 deg. S. and 8 deg. W.,
from fever and hseemorrhage. A sailor of the erew died of
a fresh attack of cholera on 25th September, when to the
east of the Cape, in 37 deg. S., 39 deg. E. The Lovd
Warden left Portsmouth for India on 23rd September
1866, with 306 officers and men, and 61 women and child-
ren, besides the crew, and some other passengers. On 25th
September the first case of cholera oceurred, which re-
covered. On 26th there was another, which died. Up to
7th October a few cases of diarrhcea presented themselves,
and from the 8th to 24th there were nine cases of cholera,
all fatal. There were fifteen attacks in all, of which ten
proved fatal. The names of the sick and dates of attack
are not given. The ship’s position on 8th October was
36 deg. N., 17 deg. W., and on the 24th, when the last case
died, 8 deg. N,, 21 deg. W. The Juwmmna, one of the new
Indian steam troop-ships, was on her passage outwards in
1867. She had besides her erew a number of military
officers on board, but no troops. On 17th July, four days
after leaving St. Vincent, one of the Cape de Verde Islands,
one case of cholera and six of choleraic diarrheea oeeurred
among the crew, and the diarrhcea continued to present
itself till the 27th, by which date forty-six had been
entered on the sick-list, besides some ten or twelve milder
which were not. The ship’s position on the 17th, at noon,
was 6 deg. 35 min. N,, 15 deg. 46 min, W., and on the 27th
19 deg. 37 min. S, 5 deg. 27 min. W. Some fresh beef
obtained in England thirteen days before, and brought out
in the ice-house, was issued to the ecrew on the 17th; the
Marines, who used the beef, suffered more than the rest of
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the crew, while the warrant officers, who refused it,
escaped. One of the military officers had a severe attack
of choleraic diarrheea. There was no cholera at St. Vincent
when the Jumna was there. H.M.S. Vestal had one of her -
crew attacked with cholera on 21st May 1867, as she was
entering the Gambia. The ship Newcastle, proceeding to
England, had a case of cholera midway between the Cape
and St. Helena, in April 1866 ; and in Cape Town itself, a
lady was attacked with cholera in October, collapse ensued,
and she died with the characteristic symptoms of the
disease,

While the manifestations just deseribed were occurring
along the eastern shores of the Atlantic, and in the vessels
traversing it, cholera appeared in November 1865 at
Guadaloupe, in the West Indies, and slighter indications of
the same were met with in Dominica and Martinique. In
Brazil, where cholera had not been met with since 1856, it
again broke out, not on the sea-coast, but far inland at
Corrientes, the point of junction of the rivers Parana and
Paraguay, where the armies of Brazil and the Argentine
Republic were watching that of Paragunay. The cholera
‘appeared first in April 1866, in the army of Paraguay, but
soon extended to the opposing forees, and to places in the
neighbourhood; but it was thought it had been prevented
extending to Buenos Ayres by striet quarantine, perhaps
also by the intervention of the cool season. In January
1867 it commenced again and desecended the river; but
though there were slight manifestations of it at Buenos
Ayres in December, the active progress of the epidemie
was again stopped during the cool weather. In the summer
1867-68, however, it revived and attacked Monte Video,
and extended afresh over the whole area that had already
been affected by it, as well as much of the Monte Videan
territory. It is diffieult in the present state of the in-
formation regarding these varied outbreaks to analyse the
facts so as to bring out completely the active causes, but
it is obvious from what has been advanced above that the
generally accepted reasoning, regarding causes and mode
of propagation of cholera, require profound modification.






















