Yellow fever, a nautical disease : its origin and prevention / by John
Gamgee.

Contributors
Gamgee, John, 1831-1894.

Publication/Creation
New York : D. Appleton, 1879.

Persistent URL

https://wellcomecollection.org/works/wdvpdg4w

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

iy
WAL R

% _|"."-':h1.:\-h\.
A M PR T Y T
i IR R T

LRV S
i ;;1'.-._ Vh
X a1 \"I




LT

22101012630














































; - ‘. :
' ] ; T . ]







4
















20 YELLOW FEVER A NATTICAL DISEASE,

of maritime commeree [the italics are his], have protected us
marvelously, and especially in 1862, when our city was crowded
with thousands of strangers from the North, shut up (enfassés)
in hot barracks, which were ventilated with difficulty. More-
over, in the winter of 1862-'63 we had a severe frost.”

Original Views on Contagion.

Such facts, and all the facts known concerning the early in-
vasions of yellow fever in Europe and America, at first led to
the unanimous opinion that it was a contagious disease. De-
voze, Nathaniel Potter, Charles Maclean, and others successfully
combated this view. One of the benefactors of the human race,
Chervin, contested the prevailing opinion, and visited America
to collect facts in opposition to the doctrines propounded. In
1828, at Gibraltar, Chervin attributed yellow fever to the cess-
pools of the city. Louis and Troussean inclined to the importa-
tion theory. There was so much truth in Chervin's views as to
the actually non-contagious character of yellow fever that, al-
though he went too far and thought the disease might develop
anywhere, he was the great reformer of the rigorous and inhu-
man regulations of the French quarantine system, and received,
in recognition of his eminent services, the prize of 10,000 franes
from the French Institute.®

The two leading opinions which are fought over to this day
relate to communication by actual contact, contagion, or com-
munication by aérial infection, once the disease manifests it-
self. At the present time I believe I am correct in declaring
that the statement made by the Board of Experts (loc. cit.) is
accepted by the best informed, viz.: © In the dissemination of
yellow fever, atmospheric air is the usual medium through
which the infection is received in the human gystem.” It is,
however, not  carried to any considerable distance by atmos-

pherie currents.”

Yellow Fever defined as Nautical Typhus.

Faget, discussing the many theories respecting the nature of
yellow fever and marsh fevers, says, in a letter written in July,

* Faget, loc. cif.
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1859: ¢ Audounard seems to me to have come nearest the truth in
establishing a distinction between nautical typhus (yellow fever)
and paludal typhus (malarial fever). Nothing seems to me to
throw more light on the study we have undertaken than this
remarkable distinction. If I do not err, it will be more profita-
ble to enter on this course, which has been little studied, than
to continue the diseussion of contagion or infection which turns
up whenever we have to deal with the question of @mportation.”

Chervin, the enemy of quarantines, said they would cease
the moment it was proved that yellow fever was not contagious,
and therefore could not be imported. Chervin accomplished a
great work, and yet he was, as mankind usually has been, only
half right. We blunder into wisdom. - We fight and slaughter
each other into enlightenment. Ie was perfectly correct that
yellow fever is not a personally contagious malady like small-
pox ; but he overlooked the fact that the common putridity of
a foul eity may harbor and nourish the uncommon putridity re-
sulting from imported infection in ships.

Obstructive Quarantines.

We always fly to extremes in moments of panic. Good
government demands the prevention of frantiec popular terror,
by the investigation and publication of truth in relation to all
epidemics, as much as by the firm adoption of preventive meas-
ures against disease. Dr, Vanderpoel, of New York, recognizing
fully the imported character of yellow fever, raises his voice,
as Chervin did, against oppressive and obstructive quarantine.
He says: “ The pestilence of the past season, which has raged
go fearfully through the Southwest, has produced a feeling akin
to terrorism throughout that whole section. The leading phy-
sicians make no other suggestion against future invasions of
yellow fever than absolute non-intercourse between that section
of country and the West Indies for six months of each year.” *

At the present moment (Aungust, 1879), throughout the
South, the people are in a state of abject terror, flying from
their homes, and tortured by a stalking specter—the jaundiced

* @ Quarantine, with reference solely to Seaport Towna.” By D. Oakley Vander-
poel, M. D. New York, 1579,
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image of death. Shot-gun quarantine and the brutal repulse
of wanderers are the evidences of an inhumanity engendered by
fear. The Memphis outbreak should be the last of these terri-
ble inland visitations. Even Chervin recognized that the foci
of infection were derived from vessels at sea, true ambulating
foci (vrais foyers ambulants), which constitute the radiating
points whence the disease extends more or less widely among
the adjoining dwellings. He recognized that the ships were
charged with the infected atmosphere, the potential cause of
yellow fever outbreaks.

Speaking both of yellow fever and cholera, the Board of
Experts said: “It is now known that the poison of neither is
susceptible of long vitality when exposed to the open air; but
it is not yet determined how long its infeetious properties may
be preserved in closely shut chambers or in compartments of
vessels, or when inclosed in the folds of clothing or goods. 1t
consequently follows that ships are especially dangerous carriers
of these diseases, and also that they remain sources of infection
for months after having been infected with the poison.”

Yellow Fever in Steamers and Sailing Vessels.

Dr. Vanderpoel has contributed, in his work on quarantine,
some valuable observations on the relations which steamers
and sailing vessels maintain to each other, in disseminating the
germs of epidemics. He says:

« First, steamers are far less liable than sailing vessels to
become infected with the germs of yellow fever. It is admitted
by most writers that yellow fever is not contagious, or, if under
certain conditions it becomes so, it is so slight as not to require
consideration in this conneetion. It is then transmitted from
place to place by the vessel, the cargo, the baggage and effects
of passengers and sailors. The conditions which would modify
this receptivity in the two classes of vessels should therefore be
taken into aceount. Of the ways of transmission, the vessel
itself plays the most important part. The germs of yellow
fever increase with fearful rapidity where the conditions of
filth, heat, and fermentation are in active operation. These are
supplied in full measure in the hold of a vessel lying for weeks
under a tropical sun, being loaded, as most of those coming from
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26 YELLOW FEVER A NAUTICAL DISEASE.

ease with which the course of the malady may be traced from
infected centers to the edge of the surrounding country, into
which it can not penetrate as an epidemie.

Dr. Faget has brought this peculiarity of yellow fever inva-
sions out strongly and clearly. The learned Dr. Francis says,
referring to its importation and extension in foul cities, *im-
purities can not change its nature, but may angment its influ-
ence.”

Location of Infected Cities.

Dr. Daniel Osgood, of Havana, in a letter on yellow fever
in 1820, says: “ Adjacent to all the places in which this fever
becomes endemie is the sea, or some other body of water. In

the West Indian islands, with the exception of the very small
 ones, persons who reside in the inland parts, when affected with
fever, have it not of this kind. But instances of its being of
this kind are seen in them, when they have become disordered
shortly after they have left the interior and removed to the sea
or a harbor. On the contrary, even strangers from cold eli-
mates, who on the first arrival at a tropical one go into the
country and remain there, escape the disease.”

In confirmation of Dr. Osgood’s opinion, the Camp Jacob
in the interior of Guadaloupe has been established for fresh
troops from France, go as to acclimatize them. On the coast
of Africa we observe exactly the same conditions. It has oc-
curred at St. Louis, Cape de Verde, Goree and Bissagos Islands,
Sierra Leone, Cape Coast Castle, ete., but never beyond the
points of direct communication with shipping. No land in
Africa breeds it.

And here is the strong point which, in Dr. Faget’s writ-
ings, confirms the opinion I had formed when Dr. Wood-
worth first consulted me about ship disinfection. He says
distinctly that no cities attract yellow fever, unless on the sea-
shore, or in close and direct communication with the commer-
cial marine. :

Every city in which ice forms freely in winter is thereby
purified from yellow fever; and, according to Dr. Faget and
others, no disease can occur there subsequently except as the
result of reimportation. In those cities, like Havana, Vera
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Altitude as affecting Yellow Fever,

Yellow fever is a disease of a dead sea-level ; and, the deeper
the ship and flatter the city, the more readily it pullulates and
destroys. Gravitation favors stagnant vapor and molecular
masses of organie decay. Below the sealevel in the holds of
ships its maximum intensity is matter of history. In low, close
dwellings and cellars on land, the mortality is frightful. Alti-
tude bears an indirect ratio to the prevalence of the malady,
all other conditions being equal.

Since, as we have stated, the malady does not spread beyond
inhabited seaports in low situations, and is intimately associated
with econfinement of human beings in inclosed spaces, if cases
of yellow fever have oceurred, as Humboldt says, 8,243 feet above
the sea, it could only have been exceptionally among persons
who have contracted the disease near the sea-shore or accessible
shipping. Memphis is 400 feet above the sea-level, and there is
no doubt as to the virulence of a genuine epidemic at this alti-
tude on the banks of the Mississippi; but, the higher the land
and the drier the atmosphere, the more difficult is the propaga-
tion of the disorder.

Barometric Pressure.

Dr. Barton, of Lounisiana, demonstrated, so far as his observa-
tions extended, a relation between the prevalence of yellow fever
and high barometric pressure. Basing his calculations on an
examination of fifteen of the epidemics which had ocenrred in
that city, the mean pressure of the atmosphere was, at the com-
mencement, 30-108 ; at the maximum of the epidemie, 30-024 ;
and at the declination, 30-074. The difference between the
pressure at the commencement and at the maximum of the
epidemic is ‘084 ; and that between the maximum and the declin-
ation, *050.

Is there a Proper Soil for the Disease?

The learned Noah Webster,* not a medical man but a pure
historian, set himself to prove at the close of the last century
that celestial, tellurie, and voleanic disruptions and other pro-

# ¢ A Brief History of Epidemic and Pestilential Diseases,” Hartford, 1799,
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And if we seek for any expression, on the part of well-in-
formed authorities, in the West Indies, we utterly fail to learn
anything of local conditions adequate to more than the develop-
ment of periodic affections. In many cases we have evidence
of the great salubrity of individual West Indian islands, Re-
ferring to St. Eustatia and Curagoa, Dr. Peixotto published a
vigorous defense in 1822, and described both as being dry,
rocky, and proverbially healthy. He says:

* Curagoa is situated in latitude 12° 8’ N, and longitude 69°
W., distant twenty leagues from the coast of South America, of
which the highlands are plainly discernible in clear and calm
weather. The island extends from the northwest to the south-
east, in length forty miles, and its mean breadth may be fifteen.
The general appearance of the island is barren and parched, its
surface broken into abrupt masses of hill, which raise their pie-
turesque forms in every direction. They are, however, bare of
all marks of vegetation or verdure, cultivation being confined to
the vales, in which the fruit and maize plantations are more ad-
vantageously located.

¢ The soil is superficial, consisting of a slight mold covering
a rocky substratum, in which gypsum, pumice, ochre, and some
argillaceous earth are found. Water is to be had by digging
into the rock ; but there are no rivulets of fresh water, nor any
marshes to be seen in any part of the island. The hills are of no
inconsiderable height, some of them having an elevation of from
ten to fifteen hundred feet above the level of the sea. They no
doubt serve a highly useful purpose, by collecting and econduct-
ing the currents of air along valleys; and, adding to their force
and impetus, they refresh the atmosphere.”

Abbé Raynal and Bryan Edwards, in their admirable works
on the West Indian islands, describe no feature—no general or
localized conditions—to which we can aseribe any but the ordi-
nary malarial diseases. Indeed, Mr. Edwards, in describing the
uniform high temperature in all the lands beneath the tropic of
Cancer, the distinetion between the two seasons, the wet and the
dry, how the weather becomes dry, gettled, and sultry when
the tropical summer reigns in full glory, adds a note—a contrast
between the healthiness of the West Indian islands as compared
with the southern provinces of North America. “In Virginia,”
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Mr. Jefferson relates, “the mereury in Fahrenheit’s thermom-
eter has been known to descend from 92° to 47° in thirteen
hours.” And, with pride, exultingly he adds: “The West In-
dian islands are happily exempt from these noxious emanations,”
produced by sudden change from great heat to great coolness.

The most diligent search will fail to 1-9;1'3111 that even in their
ancient state they were noxions to health. Maize was regularly
sown twice a year in the plains or savannas; the islands were
populous and necessarily cleared of underwood ; the trees which
remained afforded a shade that was cool, airy, and delicious.
¢ Such were these orchards of the sun and woods of perenmial
verdure,” gays Edwards.

The sanitary history of the West Indian islands, after Cornil-
liae, is sketched in the next chapter, and we derive from a gen-
eral survey the strongest presumption that not even Martinique
and Cuba, which have suffered most, present a single rood of
soil in which yellow fever was ever known to develop spon-
taneously. If it has, the erop has been most erratie, and un-
like the unhappy perennial results of man’s abode in swamps
and jungles.

Some of the cities now constantly preyed upon by yellow
fever, such as Rio de Janeiro, were absolutely free from the
malady not many years since. Rio was, for over a century
probably, as free as any European port; but commercial inter-
course has given it the tropical ship fever, the permanent source
of contamination being ships on which yellow fever infection
often continues so long as such vessels float.

The industrious La Roche, compiling with the greatest care,
writes with a mild bias, suflicient to show that his mind was not
free from views which time must modify. He says: “ Be the
causes, however, what they may, on one point there can be no
doubt—that the yellow fever has geographical limits, beyond
which it does not appear, and that within those very limits
there are many places where its usual apparent cause would
seem to exist, but where, nevertheless, it has never shown it-
- self, or has done so very seldom. The West Indian islands
and part of the coast of South and North America constitute its
proper soil.  From Brazil to Charleston in one direction, and
from Barbadoes to Tampico in another, the causes of this form
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34 YELLOW FEVER A NAUTICAL DIREASE,

of the tropical Atlantic have great capabilities in favoring cer-
tain forms of putrescence. Many animal and vegetable forms
in them die so soon as they are inclosed where stagnation and
decay may be favored. This putrefiable matter abstracts oxy-
gen from the sulphates, producing sulphurets ; a sulphuret of
sodium is formed; this again, acting upon the water, decom-
poses it, and sulphuretted hydrogen is disengaged. No sulphu-
retted hydrogen is found in sea-water, even on marshes, where
an abundant oxidation is possible. Fermentation or putrefac-
faction is essential to this complex chemical decomposition. A
slight access of air is necessary to start it—free ventilation
kills it. The deoxidizing power of putrefying substances is
very remarkable, and the irrespirable character of gases rising
from the bilge can be readily accounted for.

Its Propagation.

The remark made by the Board of Experts, that yellow
fever has never appeared in any place in the United States in a
shorter time than would enable intercourse with an infected
place, is correct as applied to inland dispersion of the disease,
but it is quite certain that the disease has frequently been gener-
ated or developed in a ship at sea between two ports, or in
some cases possibly within the harbor of the city it has infected.
This depends on latitude ; and, while no such origin de novo
could oceur in the waters of New York, it certainly could in
Florida straits or even Havana harbor.

“Yellow fever is transmitted through the interior of a coun-
try by steamboats, barges, and other river craft; and by railroad
cars, wagons, carriages, and other land vehicles; and the infee-
tion may be attached to the boats, cars, or other vehicles them-
selves, or to their cargoes, or to the persons traveling upon them
with their baggage.” *

Alternating between Sea and Land.

My, Tytler, in 1799, said: “ This distemper attacks sailors in
the West Indies more than any other set of men, even of new
comers.” Dr, Stevens saw cases of yellow fever in St. Do-

# # Oonelusions of the Board of Experts,” pp. 15, 16.
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in the convoy have touched, on the passage from Europe to
Amierica. It is thus that we often hear it said in Mexico that
a vessel of war, in which such or such a viceroy has arrived at
Vera Cruz, has introduced the yellow fever, which had ceased
to reign for some years past; it is thus that, during the hot
season, Havana, Vera Cruz, and the ports of the United States
mutually accuse each other of being the source of the disease
by which they are visited.”

Probable Origin in the Tropical Atlantic Basin.

I have shown that yellow fever undoubtedly belongs to the
second great group of indigenous diseases, but the conditions
favoring it are on the ocean; the major factor in its genesis
is traced, by the general history of yellow fever, to the region
of intense heat in the Atlantie, possibly to the whole equatorial
belt, from 35° north latitude across the tropic of Cancer, and
down to latitude 5° south. Its most prolific region is west of
25° west longitude, and between the calm belts of Cancer and
the Equator in the Western Atlantic. «The Amazon, always
at a high temperature, because it runs from west to east, is
pouring an immense volume of warm water info this part of
the ocean. As this water and the heat of the sun raise the
temperature of the ocean along the equatorial sea-front of this
coast, there is no escape for the liquid element, as it grows
warmer and lighter, except to the north.” The waters must
flow north. The great equatorial caldron, “which Cape St.
Roque blocks up on the south, disperses its overheated waters
up toward the 40th degree of morth latitude, not through the
Caribbean Sea and Gulf Stream, but over the broad surface of
the left basin of the Atlantic Ocean.” (Maury.)

« Until recently,” La Roche tells us, ¢ the river Amazon,
which divides Brazil from Guiana, formed the boundary of the
disease south of the equatorial line ; for, although it is said to
have prevailed at Olinda from 1687 to 1694, and to have shown
itself as far as Montevideo in the beginning of the‘present cen-
tury, the latter circumstance is open to some doubt ; while in
Brazil, from the close of the seventeenth century to the middle
of the present, the disease was not observed. Since 1850 it has
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since his visit to several places in Africa, and knowing the very
limited space in which a large number of slaves are often con-
fined, both on shore and in slave vessels, he entertained the idea
that this pestilence or its seminiwm, or specific infection, had
been generated originally by the congregation of negroes in a
close atmosphere, or is generated de novo by this race when
placed in the circumstances now stated ; and that, aIthoughL it
affects them in a comparatively slight manner, it is most par-
ticularly baneful to the natives of the colder regions. Of course
the slavers arrived near the equator reeking with foulness, and
readily imbibed the local factor of yellow-fever infection, as they
approached the eastern shore of Central and Southern Ameriea.

La Roche refers to records of the rise and spread of yellow
fever on board of ships oceurring, as they often have done, under
circumstances which forbid the supposition of a foreign source
of contamination, and point to the vessel itself as the focus of
infection. He says: “A careful perusal of the numerous facts
we possess on the subject before us, so far from justifying the
propriety of discarding as spurious and erroneous all that has
been said in support of the malarial origin of the fever on ship-
board, will fully sustain the opinion of those who aseribe, in
very many instances, the appearance and spread of the disease
in such localities to the operation of morbid effluvia generated
in the timbers of the vessels themselves, or the materials they
may contain.”

Dr. Currie, of Philadelphia, complimented by La Roche as
“a distinguished countryman of ours,” never could discover the
most remote reason for admitting that the yellow fever had ever
originated in this country ; he thought that “erowded transports
or ships of war generally, if not always, constituted the original
and proper sources of the matter of contagion or the poison of
the disease.”

Dr. Faget states most categorically that facts prove that
yellow fever may break outin ships at sea (méme en pleine mer),
without searching beyond them for any cause capable of pro-
dueing such a malady.

Through the kindness of Dr. Cabell, the President of the
National Board of Health, T have had the gratification of read-
ing a most able letter which appeared in the “ Pensacola Ad-
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host of doubtful instances. Ie refers to it the epidemic which
occurred on board the U. 8. ship Delaware in 1790-1800 at
Curagoa. Dr. Anderson, of that ship, informed Dr. Vaughan, of
Wilmington (Del.), “that the disease unquestionably originated
on board, in the harbor of Curagoa, while the inhabitants of the
island were perfectly healthy. As soon as the nature of the
disease was known, they put to sea, in hopes of receiving ad-
vantage from a pure cireulation of air ; but the sick-list inereased
daily, and they returned to the harbor of Curagoa in a much
worse condition than they left it. Forty sick were landed ; and,
though there was no restriction in intercourse with the inhabi-
tants, there was not a single suspicion of contagious influence.”

Dr. Nathaniel Potter quotes the remarkable case of the Bus-
bridge Indiaman, which sailed from England to Madras and
Bengal on the 15th of April, 1792; on the 26th of May she
crossed the equator in 27° west longitude, i. e., passing far west
of the Cape de Verde Islands and near St. Paul’s Islands, so as
to enter the yellow-fever zone. The mercury ranged from 80°
to 96°; and “in this state of things the yellow fever broke out,”
says Dr. Brice, “although we had touched at no port, nor had
any communication with any vessel.”

On the 3d of June, 1799, the frigate General Greene left
Newport, R. 1., for Havana, which she reached on the 4th
of July. She was beset by a storm which lasted several days,
and she made a great deal of water, notwithstanding that she
was a new ship., A great heat prevailed ; her ballast containing
earth charged with organic matter, and a quantity of codfish
on board, putrefied. Notwithstanding all the sanitary measures
taken immediately, yellow fever broke out. It gradually ac-

1763, as so graphically deseribed by Rouppe; on board of the Majestic, at Port
Reyal, Martinique, in 1795 ; of the Ganges; of the Peacock and Grampus; the Sea
Island at Middletown, in 1820; the Polly, at Chatham, Conn., in 1796; the Ten
Brothers, at Boston, in 1819 ; the Favorite and Ocean, at Perth Amboy, in 1811;
the various vessels from New Orleans, at Staten Island, in 1848; the Bann, at As-
cension, in 1823 ; the Palinure, at Martinique; the Néréide; the Expéditive; the
Gloricle; the Eglantine; the Africaine; the Middleburg; the Chichester ; the Her-
minie; the Vestal; the La Ruse and the Grayhound, at the Wallabout, in 1804 ;
the Ann Maria, at the New York Quarantine, in 1821; the Alban, at Port I{u;.-‘u,
Jamaica ; the Snake, at St. Jago, Cuba; the Tartarus, Crocodile, Dee, Satcﬂ{ca
Hecla, Megwra, and others, of which we bave the records.” (La Roche, vol. ii.,

p. 423.)
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that the men were dispersed and sent off from the ship when it
was pumped out. “There was a gelatinous substance of a very
offensive character on the chain cable when hove in; and on
taking out the starboard cable a part of it was found to be wet,
i consequence of a leakage from one of the berth-deck scup-
pers. The casing of this being removed, about two bucketfuls
of very offensive filth was found.”

“The sickness and mortality on board, according to Captain
Biddle, were greatest among the persons employed in the hold
and among the carpenter’s erew, who, by working the pumps,
were most exposed to the bilge-water discharged from the ship;
and by Dr. Chase, one of the surgeons, it is stated that the dis-
ease commenced near the pumps. The boat ecrews were, on ex-
amination, found to have suffered less than the rest of the ship’s
company. It appears that the awning was constantly spread
while in Havana, and that the men were very little exposed
to wet or to the sun, or to duty in boats, or to fatigning duty on
board, being excused from keeping watch at night.

¢ From these various cireumstances the inference is natural
that the disease, which carried off one hundred and one individ-
uals out of a complement (ineluding officers) of three hundred
and seventy-six, arose from the operation of causes located in the
vessel itself. There was, as we have seen, no yellow fever at
the time in the city or port of the Havana, and the same fact
has ecome to my knowledge through other channels. Other ves-
sels, at no great distance from the frigate, did not suffer from
the disease, and neither officers nor men could have communi-
cated with individuals already affected. Hence, it was impos-
sible for the fever to have arisen from the introduction of a con-
tagious germ, or from morbid effluvia proceeding from the port
and wafted from a distance. The disease thus produced contin-
ued on board during the passage to St. Domingo, and therefore
could not have depended on a cause existing in the harbor or city
of the Havana, for in that event it would have ceased soon after
the vessel put to sea. It increased at Port-an-Prince; and, as
the fever was not prevailing there at the time, its aggravation
was not the result of external influences having their source at
that place. It is to be remarked that the disease continued to
prevail during the passage back to the Havana, as well as during
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Eo'nsisted of small Neapolitan polaccas, under the escort of a
frigate, each of which, though only intended for the acecommo-
dation of at most one hundred men, received one hundred and
fifty. Encountering, soon after leaving the port, a severe storm,
the vessels were dispersed, and sought shelter where best they
could. They reassembled at Leghorn, and thence proceeded to
Cadiz, there to join another division of troops that were to form
part of the expedition. Stopping again at Cartagena to take
In proper provisions and to refit, the expedition set sail for St.
Domingo—the troops being now transferred to eight vessels
freighted for that purpose. Of these vessels, one was set apart
for the accommodation of the sick. '

“ The spring had been cold and wet. Summer came on sud-
denly, and was characterized, during the months of June, J uly,
and August, by intense heat. Soon after the departure of the
vessels from Cartagena fever broke out on board, and continued
to prevail in some of the ships till their arrival at Cape Haytien
—spreading more extensively and acquiring greater malignancy
as they approached the tropies and were exposed to a higher
temperature. The disease, without doubt, consisted of one of
the forms of true yellow fever; but it exhibited, especially at
first, a mild character. At the time of arrival, the yellow fever,
in all its purity, was prevailing among the troopsat St. Domingo ;
and, by comparing the symptoms presented by the cases on board
with those noticed ashore, the surgeon of the squadron was en-
abled to convince himself of the identity of the two diseases.

“In this instance there can not be the remotest reason for
referring the disease to any other than a local origin. Nothing
is said of the soldiers having imbibed the cause at Leghorn,
Cadiz, or Cartagena, in neither of which places, indeed, it ex-
isted that year. Dr. Béguerie lays some stress on the effects of
bad regimen, but especially on the excessive heat to which the
men were exposed ; as also on vicissitudes of temperature and
exposure to might air; but he likewise attaches much impor-
tance to the morbid exhalations arising from the accumulation
of the troops and the decomposition of animal and vegetable
substances contained in the vessels, It may not be improper to
add that the disease manifested no contagious property.” *

* La Roche, vol. ii,, pp. 461, 452,
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to Jannary, 1860. Assistant Surgeon La Fayette Guild, report-
ing on the disease at Fort Columbus, N. Y., in 18586, says
“Yellow fever, so long the seourge of the tropies, has for the
last few years been steadily and progressively encroaching upon
the temperate regions of our country.” His observations were
confined to Governor’s Island, in latitude 40° 42/, longitude 74°
9’, gituated in New York Harbor, at the junction of the North
and East Rivers with the bay, and about 22 feet above low-water
mark. He says: ¢ All agree that yellow fever can be generated
on board of vessels. Whether the morbific agency depend upon
the decomposing timbers, the bilge-water, the putrefying cargo,
or what not, still the fact is beyond a doubt that the disease can
be so produced. The first case that occurred in this harber last
summer was on board of a vessel, and not only did one vessel
arrive in this port with the disease on board, but several; and
they were all collected and placed in quarantine, whenee, in my
opinion, the disease was disseminated throughout the different
places along the bay that were not protected from the wind that
swept over this congregation of infected ships, filling the air
with their pestilence. The facts that substantiate this opinion
are that the epidemic broke out simultaneously in different lo-
calities on shore, after the ships had been placed and the process
of unloading and cleaning them had been commenced ; that the
digease was confined to the southern portion of Governor’s Isl-
and, and to those habitations which were openly exposed to the
winds from the quarantine ; that the intervention of their board
partitions, trees, shrubbery, and elevated portions of the ground,
which served to shut off these winds, gave to individuals so pro- °
tected an immunity, and that the removal of the inmates of
South Battery to a place where they were protected from these
winds checked the ravages of the disease among them.” (Pp.
18, 19.) :

Further on he says: “It certainly is a question that should
engage the studious attention of boards of health, and of those
members of the medical profession whose duty it is to regulate
the quarantine enactments and to guard the publie health against
the pestiferous influences of infected ships that annually arrive
in our cities on the seaboard.” (P. 23.)

Surgeon Charles McDougall reports on an outbreak at Fort
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ship has carried the disease, it may at times be propagated
under the most favorable conditions. He says: Previous to
the breaking out of yellow fever the city and fort were remark-
ably healthy, and in the city there had been many improve-
ments carried on for the last two years. The fort also was at
the time in remarkably good and elean order. There was no
apparent local cause of fever here. The meteorological register
did not indicate any extraordinary condition of the atmosphere.”

®. 183,

Conditions essential to Yellow-Fever Development.

Dr. Faget considers that the three conditions alone essential
for the development of yellow fever are:

1. Organic matters in a state of decomposition.

2. A maritime center—in faet, a ship—in the Atlantie.

3. A tropical temperature.

The weight of evidence coming to his support is great, and
it carries conviction with it that it is the shipping in the tropi-
cal Atlantic zone which first becomes infected.

It has been incontestably shown that the malady exists in a
region where a high degree of humidity as well as high tem-
perature, still air, and ill-ventilated ships always coexist. These
conditions alone suffice to lower the stamina and induce disease
among picked seamen. No better soil could be found than in
one of these vessels for the development of yellow-fever poison,
should any specific germs have to be deposited for that purpose.
But admitting for argument’s sake their indispensable presence,
is it a far-fetched view to take of the matter that the richly
charged waters of the ocean in the tropics bear the elements
essential to the development of this disease, by favoring a
virulent putridity alone sufficient to generate that element? I
have very carefully consulted with travelers, and all declare
that in no city of the West Indies, of Central or South Ameri-
ca, is yellow fever considered indigenous by the best informed.
In this way, so far as the cities are concerned, the disease exists
nowhere. The conditions of heat, humidity, and decay occur
of course where paludal fevers (the Chagres and other fevers)
abound ; but here is one eircumstance, and an all-important one,
viz. : that ships, the partially submerged abodes of man, usually
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without any, or with very imperfect, provisions for ventilation,
surrounded by hot and humid air above, and the warm waters
of the tropics below, constitute wells of foul organic deposit in
which there is an ageravation of conditions inimical to human
life, well calculated to produce what Aundouard called nautical
typhus, and what in the West Indian seas is yellow fever. Clos-
set in 1877 recognized its association, at all events, with puérid
typhus, and so did Drogart.

Yellow Fever a Hybrid Typhus.

Yellow fever has been regarded as a hybrid form of typhus
% by some physicians of a former generation—Blane, Lempriére,
Dickson, and Chisholm.” (La Roche.) Itmay betyphus modi-
fied by a special factor. Chisholm thought it was “the typhus
of Europe grafted on the yellow remittent fever of the torrid
zone.”

It is of course a matter of the highest and most pressing im-
portance to determine the identity or dissimilarity of the wometo
prieto, or malarial black vomit of the Mexican coast, and that
of the lowlands of Louisiana. Are all cases of black vomit, so
fatal in Vera Cruz, cases of yellow fever? Speaking of Mexi-
co, Prescott says:* “ All along the Atlantic the country is
bordered by a broad track, called the #ierra caliente, or hot
region, which has the usual high temperature of equinoctial
lands. Parched and sandy plains are intermingled with others
of exuberant fertility, almost impervious from thickets of aro-
matic shrubs and wild flowers, in the midst of which tower up
trees of that magnificent growth which is found only within
the tropics. In this wilderness of sweets lurks the fatal malaria,
engendered probably by the decomposition of rank vegetable
substances in a hot and humid soil. The season of the bilious
fever—uwomito, as it is called—which scourges these eoasts, con-
tinues from the spring to the autummal equinox, when it is
checked by the cold winds that descend from Hudson’s Bay.”
Fuarther on (p. 800, vol. i.), speaking of the sand-hill district of
Vera Cruz, he asserts that © the bilious disorders, now the terri-
ble scourge of the tierra caliente, were little known before the
conquest. The seeds of the poison seem to have been scattered

¥ © The Conquest of Mexico,” vol. i., p. 6.
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. above. Every condition favors the gravitation of the foul air
toward the bilge, and the only circulation is due to the rising
from this of the gases of decay which are disengaged with
great freedom.  Air colder than the ocean-water would perflate
its way through the ship, if any inlet could be found. A natn-
ral ventilation would be forced in spite of iron sides or sod-
den wooden walls. Hence, how soon a ship purifies itself on
its northward passage, unless ports and hatches are fast! The
trade-winds are the mighty purifiers of the Atlantic atmosphere
within their reach. Insufficient they may be under overwhelm-
ing conditions of atmospheric impurity within ships, but their
ventilating power is indubitable, and it is probably beyond their
life-giving blast that those fatal influences are most rife which
are capable of engendering yellow fever.

The Cargo.

‘Whatever may be the belief as to a ship in mid-ocean, under
the requisite combination of cireumstances, becoming infected
with yellow fever without catching the disease in port, it is cer-
tain that, though atmospheric currents, even at sea, may with
great difficulty bear on their course yellow-fever germs, the cargo
can be of such a nature as to be either the carrier or the producer
of such contamination as will engender the disease. A barrel
of potatoes from an infected ship has been known to communi-
cate the disease to a seaport town. This might and probably
would oceur by the adherence of foul ferments to the barrel
or the potatoes. Sometimes, but rarely, a bale of cotton has
been the accused carrier. Coffee is said to be usually innocent,
and it is very generally acknowledged that the sound contents
of an infected ship can be easily purified by free aération. In
the channels of commerce little harm has arisen from contami-
nated merchandise.

On the other hand, we have the most convincing testimony
of the injurious and most probably sufficient cause of specific
mischief in decomposing or decaying wood, wine, sugar, mo-
lasses, and bituminous coal. The fermentations started in the
bilge-water by hydrocarbons, which drop or percolate into it,
are certainly not innocent ; and the gaseous emanations, heated
in the process of their production, permeate, to the detriment of
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too much on that already. The prompt investigation of last
year's epidemic was most fortunate, and, although confined
mainly to the infected cities, will undoubtedly contribute mucl
to enrich our understanding on this question. It is well now
that the National Board of Health is so closely watching the
shipping.  Z%ere is the mine for the yellow-fever pathologist ;
and, that once thoroughly explored, we shall wonder that, after
man’s experience in camp and jail fevers, we have been so re-
miss, so reckless, and so blind.

What relation does the eargo, in its nature, hold to outhreaks
of yellow fever? Record, classify, and learn! Is it enough to
have the exhalations from human beings in ill-ventilated ships
in the tropics to breed the disease? Who knows? Probably
the animal matter from living creatures, with tropical organic de-
composition and climatiec conditions, complete the circnit for
fatal invasions. To arrive at essentials, we must eliminate the
non-essentials ; and we know that in the North Atlantic, the
Mediterranean, or the Indian Ocean, thousands of ill-ventilated
ships, laden with fish or fruits and well filled with human beings,
have been decimated—but not by yellow fever. The tropical
something must be there from the West Equatorial Atlantic:
hence yellow fever is indigenous, not to the soil, on which it
never breeds, but to the ocean ; there where, since ships traded,
the disease has undoubtedly recurred, at intervals which seem
to bear an inverse ratio to the activity of maritime intercourse.
It is undoubtedly and incontrovertibly éndigenous to ships, al-
though it may be—nay, in all probability, is—evotic on every
land. TIts importation and persistence in certain harbors and
cities are not more marvelous or inexplicable than the effects of
crowd-poisoning in any latitude—the manifestation of the bu-
bonic plague of old, and the dissemination of hog cholera.

As I am writing I receive the annexed extract through the
friendly hand of a journalist, and, without committing myself
to the view that Memphis received no fresh infection this season,
I can not do better than constitute it the finale to this chapter.

“ Cause of the Outbreak in Memphis.

*The true reason of the present outbreak of yellow fever lies not so much
in the filthy streets and alleys of the city, but in the cupidity of some of
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Humboldt,* whose chapter on this question, extending over
38 quarto pages, is admirably lucid and terse, says: “ Long
after the arrival of Cortes an epidemic reigned periodically in
New Spain, which the natives called matlazakuatl, and which
authors have confounded with the womito or yellow fever. This
pest is probably the same as that which in the eleventh century
forced the Kalteques to continue their migrations southward.
It committed great ravages among the Mexicans in 1545, 1576,
1736, 1737, 1761, and 1762 ; but, as we have already indicated
above, it was characterized by two features which were essen-
tially different from those of the womifo of Vera Cruz: it at-
tacked the natives and the copper-colored race almost solely, and
it prevailed in the interior of the country at 1,200 or 1,300 feet
above the sea-level. It is true that the Indians of the Mexican
valley died by thousands in 1761, victims of the matlazahuatl,
vomiting blood, which was ejected by the mouth and nose; but
these gastric hemorrhages (hématéméses) often oceur in the
tropies, accompanying the low bilious fevers. They have been
likewise observed during the epidemic of 1759, which traversed
all South America from Potosi and Oruro to Quito and Popayan,
and which, aceording to Ulloa’s deseription, was a fyphus pecu-
liar to the elevated regions of the Cordilleras.”

Prescott distinetly avers that, when Cortes and his followers
first entered the tierra caliente, in 1519, precisely the period
when womito is now known to have raged with greatest fury, no
mention was made of an uncommon mortality. He says: “ The
fact doubtless corroborates the theory of those who postpone the
appearance of the yellow fever till long after the occupation of
the country by the whites.”

I have striven to trace evidence of genuine yellow fever
among the aborigines of America, and consulted Major Powell,
whose knowledge of the Indians is surpassed by none ; and there
18 absolutely no trustworthy evidence of ravages by any such
disease. Decimation by small-pox has been common, and the
pioneer settlers in Massachusetts, intent on converting the savage,
asserted that the plagne was evidence of God’s wrath for the
inhospitable treatment they had shown His chosen people, the

* #Voyage de Humboldt et Bonpland,” p. 752, 8d part, vol. ii,, Paris, 1811.
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**This transaction brought us down to the beginning of September, and
our people by this time were so far recovered of the seuryvy that there was
little danger of burying any more at present; and therefore I shall now
sum up the total of our loss since our departure from England, the better
to convey some idea of our past suffering and of our present strength. We
had buried on board the Centurion since our leaving St. Helen’s 292, and
had now remaining on board 214. This will doubtless appear a most ex-
traordinary mortality, but yet on board the Glouncester it had been much
greater ; for out of a much smaller crew than ours they had lost the same
number, and had only 82 remaining alive. It might be expected that on
board the Tryal the slaughter would have been the most terrible, as her
decks were almost constantly knee-deep in water; but it happened other-
wise, for she escaped more favorably than the rest, since she only buried
42, and had now 89 remaining alive. The havoe of this disease had fallen
still severer on the invalids and marines than on the sailors; for on board
the Centurion, out of 50 invalids and 79 marines, there remained only 4 in-
valids, incloding officers, and 11 marines; and on board the Gloucester
every invalid perished, and out of 48 marines only 2 escaped. From this
account it appears that the three ships together departed from England
with 961 men on board, of whom 626 were dead before this time; so that
the whole of our remaining crews, which were now to be distributed among
those ships, amounted to no more than 885 men and boys—a number great-
ly insufficient for manning the Centurion alone, and barely capable of navi-
gating all three, with the utmost exertion of their strength and vigor. This
prodigious reduction of our men was still the more terrifying as we were
hitherto uncertain of the fate of Pizarro’s squadron, and had reason to sup-
pose that some part of it at least had got round into these seas, Indeed,
we were satisfied from our own experience that they must have suffered
greatly in their passage; but then, every port in the South seas was open
to them, and the whole power of Chili and Peru would doubtless be united
in refreshing and refitting them, and recruiting the numbers they had lost.”

A most striking example of the vast difference there is in
different seas, when an overerowded ship is on a perilous voyage,
may be adduced in the case of the Centurion, which fought the
Spanish galleon, a rich prize, amounting to mnear $1,500,000,
which she captured off Cape Espiritu Santo.

*The Commodore, when the action was ended, resolved to make the best
of his way with his prize for the river of Canton, being in the mean time
fully employed in securing his prisoners and in removing the treasure from
on board the galleon to the Centurion. The last of these operations was
too important to be postponed ; for, as the navigation to Canton was through
seas but little known, and where from the season of the year very tempest-
uous weather might be expeected, it was of great consequence that the trea-
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sure should be sent on board the Centurion, which ship, by the presence of
the commander-in-chief, the larger number of her hands, and harbnther
advantages, was doubtless better provided against all thr.-u_ casualties of
winds and seas than the galleon. And the securing the prisoners was a
matter of still more consequence, as not only the possession of the treasure
but the lives of the captors depended thereon. This was indeed an article
which gave the Commodore much trouble and disquietude, for they were
above double the number of his own people; and some of them, when they
were brought on board the Centurion, and had observed how slenderly she
was manned, and the large proportion which the striplings bore to the rest,
could not help expressing themselves with great indignation to be thus
beaten by a handful of boys. The method which was taken to hinder them
from rising was by placing all but the officers and the wounded in the hold,
where, to give them as much air as possible, two hatchways were left open;
but then (to aveid any danger that might happen while the Centurion’s
people should be employed upen deck) there was a square partition of
thick planks, made in the shape of a funnel, which inclosed each hatch-
way on the lower deck and reached to that directly over it on the
- upper deck. These funnels served to communicate the air to the hold
better than could have been done without them, and at the same time
added greatly to the security of the ship; for, they being seven or eight feet
high, it would have been extremely difficult for the Spaniards to have
clambered up; and, still to angment that difficulty, four swivel-guns, loaded
with musket-bullets, were planted at the mouth of each funnel, and a sen-
tinel with lighted match was posted there ready to fire into the hold among
them in case of any disturbance. Their officers, who amounted to seven-
teen or eighteen, were all lodged in the first lientenant’s cabin under a guard
of six men; and the general, as he was wounded, lay in the Commodore’s
cabin, with a sentinel always with him. Every prisoner, too, was suffi-
ciently apprised that any violence or disturbance would be punished with
instant death. And, that the Centurion’s people might be at all times pre-
pared, if, notwithstanding these regulations, any tumult should arise, the
small arms were constantly kept loaded in a proper place, while all the
men went armed with eutlasses and pistols; and no officer ever pulled off
his clothes when he slept, or when he lay down omitted to have his arms
always ready by him.

“These measures were obviously necessary, considering the hazards to
which the Oommodore and his people would have been exposed had they
been less careful. Indeed, the enfferings of the poor prisoners, though im-
possible to be alleviated, were much to be commiserated ; for, though the
weather was extremely hot, the stench of the hold loathsome beyond all
conception, and their allowance of water just sufficient to keep them alive,
it not being practicable to spare them more than at the rate of a pint a
day for each, the crew themselves having only an allowance of a pint and
a half—all this considered, it is wonderful that not a man of them died
during their long confinement, except three of the wounded, who expired
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the same might they were taken, though it must be confessed that the
greatest part of them were strangely metamorphosed by the heat of the
hold ; for when they were first brought on board they were sightly, robust
fellows ; but, when, after above a month's imprisonment, they were dis-
charged in the river of Uanton, they were reduced to mere skeletons, and
their air and looks corresponded much more to the conception formed of
ghosts and specters than to the figure and appearance of real men.”

Here have we a splendid series of examples, indicating, first,
the development of mortal yellow fever when the squadron
sailed westward from Madeira, crossing the line and sailing
slowly southward to St. Catherine’s Island ; secondly, of seurvy
by improper diet and privations after rounding Cape Horn;
and thirdly, the complete immunity with which a ship which
had been badly infected with yellow fever (subjected, it is
true, to severe frost the first winter after the outbreak) con-
veyed its erew and a host of prisoners across the Pacific Ocean.
They suffered all the horrors of a short supply of water, and
foul stenches from enforced imprisonment of erowds in the
hold, and yet reached Canton without the loss of a single life
by disease, such as would undoubtedly have decimated them in
the American archipelago.

Captain Cook’s Voyage.

The history of Cook’s celebrated voyage from 1772 to 1775
affords an instructive and never-to-be-forgotten contrast to An-
son’s disasters from pestilence. Commanding H. M. ship Reso-
lution, he had with him a company of 118 men, performing a
voyage of three years and eighteen days throughout all the eli-
mates from 52° north to 71° south, with the loss of only one
man by sickness. “How great and agreeable, then, must our
surprise be,” said Sir John Pringle when presenting Sir God-
frey Copley’s gold medal, at a meeting of the Royal Society,
to Captain Cook, “ after perusing the histories of long naviga-
tions in former days, when go many perished by marine diseases,
to find the air of the sea acquitted from all malignity ; and, in
fine, that a voyage round the world may be undertaken with
less danger perhaps to health than a common tour in Europe.”

To this day has the illustrious Cook’s lesson proved almost a
dead letter. Ile had the advantage of some, but still slight,
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knowledge of antiscorbutics. He established a system of three
watches for the crew; the sailors generally had dry clothes to
put on when they happened to get wet, and every precaution
was taken not to expose them unduly to wet. Cook did not
believe in seasoning his men by rough and debilitating means.
They were compelled to keep clean not only in their persons,
but with their hammocks, bedding, and clothes. The ship was
kept clean and dry between decks. Fires were used for airing,
or the ship was smoked with gunpowder, vinegar, and water.
“T had also,” says Captain Cook, “a fire made in an iron pot
at the bottom of the well, which was of great use in purifying
the air in the lower parts of the ship. To this and to clean-
liness as well in the ship as among the people, too great atten-
tion can not be paid ; the least neglect occasions a putrid and
disagreeable smell below, which nothing but fires will remove.”
Facts enabled Cook exultingly to declare ¢ that our having dis-
covered the possibility of preserving health, among a numerous
ship’s company, for such a length of time, in such varieties of
climate, and amid such continual hardships and fatigues, will
make this voyage remarkable in the opinion of every benevo-
lent person, when the disputes about a southern continent shall
have ceased to engage the attention and to divide the judgment
of philosophers.”

The eloquent Pringle, addressing the Royal Society as he
handed Captain Cook the medal, said : “If Rome decreed the
civie erown to him who saved the life of a single citizen, what
wreaths are due to that man who, having himself saved many,
perpetuates in your ¢ Transactions’ the means by which Britain
may now, on the most distant voyages, save numbers of her in-
trepid sons—her mariners who, braving every danger, have so
liberally contributed to the fame, the opulence, and to the mari-
time empire of their country.”

I have purposely enforced this lesson by Sir John Pringle’s
words, since history has to instruet us, not only concerning the

ravages of plagues, but on the conditions under which these are
prevented.
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never allowed to undergo the deleterious changes which would
obviously oceur with time and high temperature.

The drain-keeper was dismissed, and the police permitted to
undertake and neglect his duties on a change of administration,
after the tidal drains were in fair working order. The result
has been the filling up of these dead-level passages, which, con-
trary to the original intent, have been made the receptacles for
the sewage of houses and public institutions.

Dr. Bell, well acquainted with the special evils attendant on
stagnant sea-water charged with excreta, shows that the tidal
drains were solely adapted to surface and soil water. They are
certainly the most dangerous devices of man in such a latitude
and such a port as Charleston. They are now almost complete-
ly obstructed, and a source of accumulating danger. The let-
ting in of the tide at high water and opening the gates at low
water now flushes nothing. It merely saturates the contained
mass, trickles out equally at both ends, and saturates the con-
tiguous soil by leakage. The filth in the slips and on the river
front is exceedingly offensive, and a coating of lead paint is black-
ened in a night. Sulphuretted hydrogen is there evolved where
the charged sea-water is imperfectly aérated, and there seems
to be fair ground for the belief that these conditions, which in
a ship at sea or in a foul harbor in the West Indies will engen-
der yellow fever, may have been sufficient to engender a fatal
ship fever and possibly yellow fever in Charleston harbor.

This is related in the * Official Report” of Dr. Robert Leb-
by for 1876. In that year, “the first case of fever which
approximated yellow fever ocenrred on board a schooner laden
with coal from Philadelplia at Johnson’s wharves, on Cooper
River, northeastern section of the eity. The schooner had been
at this wharf for several days, and the mate sickened August
30th and died September 3d. A second case of a mild type
was a clerk of the W. P. Hall on Brown’s wharf. Again, on
board the barque Sylph, which discharged her ballast of rock
and sand, and, loaded with naval stores, hanled out into the
stream off East Battery, the first mate sickened that night, then
the second mate, and afterward two boys. . . . . The two mates
died, and the boys recovered. Several vessels at Marshall’s
wharf, and other wharves near the outlets of large drains, had
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their erews attacked with this fever. From all the information
I have been able to collect, I am of opinion that the fever was
of local origin.”

Dr. Bell continues: “In one of these slips, and on one of
the hottest days of my inspection in August, I observed dredg-
ing going on at low water, with the view of getting rid of the
liquid filth dammed up by the solid deposit at the outer margin.
The loaded flat was pulled off to the edge of the channel only,
and the load there dumped, in position to be swept back by the
tide to the place from which it was taken, or into neighboring
slips.”

“Many of the houses of the poor people are devoid of cis-
terns, and the only drinking water is that which is supplied by
shallow wells, virtual drain-holes of the foul premises, On in-
quiry among the families, I learned that their dead children
were more numerous than their living ones.”

Sullivan’s Island and Mount Pleasant—summer resorts com-
posed of sand-dunes ; a very small portion turfed and few shade
trees—the sandy surface the “catch-all” of all the filth—
when the air is still evolve the characteristic odor of a dung
heap. Mount Pleasant is under better cultivation than Sulli-
van’s Island. Both commonly subject to yellow fever whenever
it prevails in Charleston.

This apparent exception to my view of the impossibility of
engendering the disease on land may turn out to be one of the
clear indications of the soundness of the doetrine I am ineul-
cating. The coal-ship in the reeking harbor under the influence
of protracted heat and humidity could engender yellow fever in
August as readily in Charleston as in the port of Kingston,
Jamaica, or Havana, where such events have no doubt been ex-
ceedingly eommon. A ship entering Charleston with putrid
bilge-water, and eontaminated by infiltration of the putrescent
mixtures in the Charleston slips, would constitute an admirable
pest-trap, and the means of propagating infection when once the
malignant ferment had gained supremacy.

European Outbreaks of Yellow Fever.

Forgetting chronology, here again I desire to show that the
ports affected on the ocean shores, or the towns on the Spanish
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and French rivers, have derived all their yellow fever from the
tropical Atlantic.

The earlier invasions of this century secured to science many
excellent contributions, especially from French and British phy-
sicians. The disease afflicted many ports, such as Cadiz, Car-
thagena, Gibraltar, Leghorn, and Malta, and harassed the French
and British fleets and troops in Egypt.

To Baron Larrey we owe one of the most singular—and in
a pathogenie sense—one of the most instructive records of this
plague. It seems to have spread among the wounded like
erysipelas or septiceemia, and we must not forget that it is a pu-
trefactive disease. Larrey * relates that the mortal accidents
which afflicted the wounded, after the battle of Heliopolis and
the siege of Cairo in 1800, led the French soldiers to fear that
the enemy’s balls had been poisoned. It was easy to dissuade
them of this, but not so easy to arrest the effects of the malady.
It appeared on the 5th of April and lasted to the end of May,
attacking only the formidably wounded. It was a genuine yel-
low fever. Two hundred and sixty wounded of all kinds died
with this complication, out of about six hundred from the siege
of Cairo to the taking of Bouldg.

Dr. Savaresz, who saw the yellow fever in the Antilles,
recognized the disease attacking the wounded as typhus <ctero-
des of the English and French nosologists—the vomito pricto
of the Spaniards.

The English who followed the French in Syria and Egypt
suffered of yellow fever in their ships.

Recent Outbreaks in France and England.

The activity of commeree between England, France, and the
West Indies has, at times, been attended by the accidental arrival
of cases of yellow fever, further north on the European than on
the American Atlantic shores. Dr. F. Mélier has, by his work on
“ Yellow Fever at St. Nazaire,” rendered memorable an outhreak
at this port, on the Loire. He has pointed out, in the first place,
that the majority of the European outbreaks of yellow fever
have been due to sugar ships. In the special invasion he reports,
the focus of the malady was in the ship itself, and the hold was

* Y Mémoires de Chirurgie Militaire et Campagnes.” Paris, 1812,
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its seat. So long as this hold remained closed, a very limited
number of accidents occurred in crossing the Atlantie, but it
was on opening the scuttles and hatchways that the disease
spread in the port, in the ships and among people engaged on
the infected vessel. This might be compared to a lethal weapon
which exploded, killing all within its reach. The delinquent
ship, the Anne Marie, had left Nantes for Havana, which it
reached in ballast on the 12th of May, 1861. On the 13th of
June she left with all hands healthy and a cargo of sugar; she
passed through Florida Straits, and was becalmed twelve days.
The heat was intense, and abundant rains and tempests contrib-
uted to render the passage tedious. It was seventeen days after
leaving Havana before a man became sick. A young sailor,
nineteen years old, was seized on the 1st of July. Later the
same day another was attacked, and the two died on the 5th.
A third case occurred on the 2d, and so forth till eight sailors
were down and then the captain took it. Nine cases altogether
ocemrred among sixteen persons, and two died. Twenty days
after the last death, on the 25th of July, the vessel reached St.
Nazaire, and from the length of time without a case no quaran-
tine was enforced. I shall not detail the cases which occurred
in two ships which were moored near the Anne Marie, or on
land among persons who frequented or came near the vessel.
A limited outbreak was the result in the northern parts of
France. '

Dr. George Buchanan was called upon officially to report on
an outbreak of yellow fever at Swansea, in South Wales. Lati-
tude 51° 37" north, and longitude 8° 55" west. Population in
1861, 42,581. The outbreak was unprecedented, and Mr. John
Simon has epitomized as follows: ©The broad facts of the case
may be told in very few words under the following two heads:
First, the Hecla left Cuba on the 26th of July with cases of
yellow fever on board, had successive new cases till toward the
end of August, entered Swansea harbor on the 9th of Septem-
ber, with one of her seamen dying and two others but conval-
escent from the fever, and was immediately moored alongside a
wharf, where she landed her sick, discharged (though not unin-
terruptedly) her cargo, and remained stationary till the 28th;
when remonstrances, which at last had become irresistible, led
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to a limited area marked by special conditions, as in the case of
agne, cholera, and the more recent Oroya fever. The disease
always continues somewhere within the belt of its origin, at its
appropriate season and under well-known conditions. It is true,
taking the widespread anthrax of animals, or malignant pustule
in man, that it shifts its ground ; and in the hot, dry season, when
it prevails on elayey soils, it does not appear on less retentive
Ends ; and wvice versa, in warm, wet years, it spares the heavy
ays.

All familiar with similar interesting maladies in men and
animals know that the circumstances under which the indige-
nous diseases are made manifest, or attain exceptional virulence,
are known, and constitute the basis of well-directed precaution-
ary measures. But I challenge any one to glean, from the many
volumes which a century has produced relating to yellow fever,
anything like so definite a statement as can be made off-hand
relating to endemic and enzottic affections scattered over the
whole world.

Let any one consult the annexed table, which T have pre-
pared after Cornilliac. There are two outbreaks in the seven-
teenth century—one short, in 1669, and the other long, of 24
years, with an intervening period of 12 years, during which the
island was absolutely free. The years when it was only par-
tially free are those figured in italics, and the number is set out
in the right-hand columns. During the eighteenth century we
have four epidemic periods, of 13, 6, 12, and 17 years respective-
ly ; but the periods of immunity are actually longer, viz., 15, 14,
6, and 19 years respectively. With the more active commerce
of the nineteenth century, we count from 1810 to 1873 four
outbreaks, the duration of which was 12, 7, 8, and 5 years, and
with this aggravating sign, that they were years without any
seasonal intermission —mno respite, but continuous mortality.
The periods of immunity are also four, viz., two of 8, a third
of 6, and a fourth of 10 years, when the island enjoyed perfect
health. |

Admitting, for argument’s sake, that this chart may not be
absolutely aceurate, it is certain that other West Indian islands
of bad repute, and indeed all of them, manifest similar and
more startling contrasts, which prove, with absolute and incon-
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ments in the wmtiology of each. But that is no justification for
mystifying the essentials, or the known, by inferences which
stretch to the unknown ; and I hope the time has arrived for a
very careful culling of positive data from the mountain of chaff
encumbering yellow-fever literature.

‘While writing these words, a friend brings me a lecture by
Dr. Alfred Stillé, Professor of the Theory and Practice of
Medicine in Philadelphia. Relating to the confusion caused by
attempting explanations not warranted by facts, he says: “In
default of any demonstrable or real cause, the usual refuge of
ignorance has been eagerly sought for by theorists who are not
content to seem ignorant of anything. They attempt to blind
themselves and us with a cloud of words which describe or
define nothing, and which, when reduced to their simplest ex-
pression, read °zymotic poison.’ Upon calm reflection this
phrase turns out to be little else than ¢words without knowl-
edge.’”

As a sample of empty verbiage I may quote Dr. Griesenger
as translated by Lemaitre. He says: © Yellow fever is devel-
oped under the influence of general climacteric conditions: it
is essentially a disease of the Western Hemisphere and of the
Continent of America,” TIs it possible to compress within a
round phrase greater inaccuracy

Very early in the medical records of yellow fever do we
trace the thoughtful and judicious utterances of competent ob-
gervers. Note the ring of the words of men who knew and
spoke with preseience.

Sir Gilbert Blane, in a letter (dated 1798) to Rufus King,
the ambassador from America to the Court of England, says:
Tt has been alleged by some authors that the yellow fever is
produced by the same marshy exhalations which produce the
intermittent and remittent fevers, and that it is only a variety
of the latter; but the remitting fevers differ from it in some
essential symptoms, and the yellow fever has been known to
arise both in ships and on shore where men were entirely out
of the reach of the vapors of the marshes.”

Dr. Joseph Bailey, Medical Officer of the Port of New
York, writing in 1821, says that bilious remittents, remittents,
and intermittents have nothing to do with yellow fever. “Does
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the principle of transmutability obtain in yellow fever? If it
does, I have never been favored with a view of such transmu-
tations. Hard or black frost has been long observed to destroy
the contagion of yellow fever, but not to put an end to bilious.”

When, in 1822, all were seeking, and, as they thought, find-
ing, explanations of the local origin of yellow fever in New
York and Philadelphia, Dr. Tully, of Middletown, Connecti-
cut, defines its occurrence in small and healthy ports of New
England, on the Connecticut River, as affording “the most in-
controvertible evidence of its foreign origin ”; and he adds:
“ There has been scarcely a season for the last five-and-twenty
years in which individual instances have not occurred on the
river, though the greatest number that has happened at one
time has been at Hartford, at Middletown, and at Knowles’s
Landing ; and, with the exception of a few theorists, there never
has been a doubt of its foreign origin.” And what Dr. Tully
said of Connecticut we now know to be true of the whole
United States.

At the very commencement of this century, Sir William
(then Dr.) Pym showed that the disease is totally distinet from
bilious remittent fever of warm climates, has no connection
with or relation to marsh miasmata, and oeccurs in the West
Indies (where he had seen what was called, after Chisholm, the
bulam fever) under peculiar circumstances. Sir William was
the first, or certainly one of the first, who demonstrated the
immunity enjoyed after one attack of yellow fever.

Another sound practical man, Dr. Daniel L. M. Peixotto,
of New York, formerly of Curagoa, says, in 1822, “that it
should be cited in conjunction with those places in the West
Indies whose localities, abstractly considered, render them per-
manently unhealthy, neither experience will warrant nor my
regard for truth suffer me to pass by without contradiction.
The yellow fever is confined to the neighborhood of the sea;
in the inland districts of the large islands and of the American
continent it is unkriown. There is a sufficient number of facts
on record to prove that the fever occurs in hot latitudes at sea,
before new comers have approached the land.” *

Dr. Cyrus Perkins, of New York, addressed a very able

* % New York Medical and Physiological Journal,” vol. i,, 1822,
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peculiar course of relapsing fever—a febrile paroxysm, lasting
for a week, terminating in a ecritical sweat, followed by a com-
plete intermission of a week, and then by a second paroxysm.

Dr. Féraud says: “ Yellow fever can not be confounded
with the diseases of warm countries, except the bilious remit-
tent (melanuric) fever.” And here I translate his tabular ex-
position of symptoms, in parallel columns :

DIFFERENTIAL DIAGNOSIS BETWEEN EBILIOUS REMITTENT FEVER
AND YELLOW FEVER.

Bilious Remittent Fever.

Prolonged stay in a marshy coun-
try is the most potent and indisputa-
ble predisposing cause.

The disease is always preceded by
many and frequent attacks of palu-
dal fever; simple at first, then more
or less complicated, and assuming
generally more and more the bilious
aspect, there heing very notably
ansmmia of the subject.

The malady is generally ushered
in by a violent shivering fit, of great-
er or less duration, in every case
gimilar to paludal fever.

Jaundice appears forthwith with
the first attack at the beginning of
the malady. It is never absent, and
causes from the beginning to the
end a yellow color, varying from
green-yellow to very marked ochre.
The color is general and of the same
tint throughout.

The course of the discase is from
the first intermittent or remittent,

FYellow Fever.

Prolonged sojourn in hot coun-
tries, whether or not marshy, gives
immunity relative to the duration of
such sojourn.

The disease commences very gen-
erally amid a perfect health, and may
ocenr in subjects who have never
had intermittent fever, or who pre-
sent the features of a most satisfac-
tory state of plethora.

The disease very frequently com-
mences with a headache, which in-
creases, and the commencement,
which is instantaneous, can not be
defined so well as the ushering in of
an attack of paludal fever.

Jaundice appears consecutively
about the third day, and takes the
place of a red color of the integu-
ments, which exists at the outbreak
of the disease. The symptom is
wanting in slight cases or when re-
covery is rapid. It is sometimes
limited to certain regions, or presents
some notable differences of intensity
in different parts of the same indi-
viduoal.

The course of the disease is con-
tinuous from the first, and inflamma-
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and the pulse, urine, and vomitings
follow these changes very exactly.
When the fever ceases, the period
of weakness and reparation in no
way resembles the remission of yel-
low fever, and is not separated, in a
perfect and absolutely defined man-
ner, from the first seizure; one
might say that the fever yields un-
willingly and attempting to return,
if the patient succumbs in the fe-
brile stage. If the patient reaches
the adynamic stage, he dies more
from a profound exhaustion than
from the effects of decomposition.

The pulse follows the usual varia-
tions of the paludal fever, during a
febrile period of two or three exacer-
bations, which constitute the first
part of the malady. It does not fall
suddenly, and is in this absolutely
and in all like the pulse of a case of
intermittent. Even when all is go-
ing favorably, daily observations in-
dicate differences which constitute
the vestizes of abortive attacks, so
to speak.

Headache ocecurs like a load on
the cranium, and increases for six or
eight hours, then notably diminishes
and disappears, sometimes to recur
with the next attack.

The expression of the face is
sunken, yellowish from the first or
soon after the invasion of the dis-
ease. The conjunctives are of a yel-
lowish color, but injected and bright
as in a case of incipient conjunetivi-
tis.

The pains of the body are round
the waist from the loins to the hy-
pochondriac region; great pain is

tory during two, three, or four days;
one transition then snpervenes, which
jsgufficiently marked to have deserved
the name mieuz de la mort (which
may be translated the calm before
death). For from six to twenty-four
hours one may imagine the disease
has ceased and the patient is becom-
ing convalescent. The second period
is perfectly separated from the first
by this transition; it is a period of
demolition of the subject, killing
him by decomposition, suppuration,
h@morrhages, ete.

The pulse is at first full, regular
as in a continuous fever, and it re-
mains so until the transition termed
mieuz de la mort, or calm of death.
At this period it sinks suddenly, and
remains soft, slow, and compressible.

Supra-orbital headache is very
intense, but it yields rapidly to re-
medial measures, and continues with-
out intermission to the end of the
inflammatory stage in from one to
two days.

It is only after some days that the
patient appears yellowish about the
ale nasi, the lids and lips. The eyes
are bright, conjunctivee injected,
sometimes slightly bleared, as in a
commencing conjunctivitis.

The lumbar pains which are called
coup de barre are characteristie, from
their intensity ; they are very vio-
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Dr. Faget, of course, points to the origin of yellow fever,
not only on the ocean, but in the ships—*“une origine non
seulement maritime, mais navale.” That malarial fevers per-
tain to marshes, and only to marshes. The air of the infected
ship, like the air of the marsh, may travel within certain limits,
and winds have thus tended to propagate both. Yellow fever
is transmitted—marsh fever never. The marsh fever, which
can be wafted by the winds, probably farther than yellow fever,
can not, as Mélier puts it, be charged or loaded on board ship.
For more obvious reasons it can not be carried in a box, in
clothing, and especially woolen garments. Tt is the mediate
communication which gives to yellow fever the aspects of con-
tagion, especially when the things which carry it are on the
bodies of the sick. The cases to prove contagion demanded by
Chervin (“ Chervin était difficile ; ¢’était son deveir de étre,”
says Faget) “were cases in which the patient had been divested
of all clothing, especially of woolens coming from the place
where the disease had originated.”

¢ Paludal fever continues after frost,” says Dr. Faget, “ but
I have never seen yellow fever after simple white frost.”

And lastly, he says, so far as yellow fever is concerned, the
morbid prineiple, the poison, can be destroyed, whatever it may
be, before there is any contact with susceptible individuals.
For this it is sujficient to purify, in an isolated locality, the
ships which import it, which carry it especially in their holds
after unloading. To be more certain, it is prudent to exercise
some precautions with regard to merchandise and also with pas-
sengers.

In marsh fevers the poison ecan only be traced, reached, and
killed in the system by the use of the one Epecl_ﬁﬂ wlnch art has
gI'VEIl s, "F"lz q'll]IllIlE

It is to ba hoped that henceforth all those who claim an
adequate medical knowledge to report on cases and outbreaks
of yellow fever may cease to air their theories on marsh and
malarial poison, “ epidemic influenee,” and * epidemic constitu-
tion.” I have had many a battle with these mouthy empeds-
menta, whose authority in my country outweighed for long all
industry, research, and well-founded perception.
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The Pulse and Thermometer in Yellow Fever.

Dr. J. O. Faget * has cleared away many doubts and difficul-
ties as to the nature and diagnosis of yellow fever, by his pains-
taking and enlightened researches during epidemics in the
South. In determining the continuity of the febrile action of
yellow fever, hence its specific distinetion from paludal fevers,
he says : “If there be in the world a marshy region par excel-
lence, it is New Orleans; and if there be, consequently, in spite
of statements to the contrary, a locality rich in marsh fevers of
all sorts, which very frequently complicate the maladies and
communicate to them their own paroxysmal features, it is as-
suredly our unfortunate city. If, then, in such a region, the
symptoms of yellow fever, as observed by us, are found to be
those of continued fevers, or of fevers having a single paroxysm,
it will be proved that yellow fever is everywhere, essentially, a
fever of the continued type.” TFurthermore: © The four or five
great epidemies of yellow fever which we have experienced at
New Orleans during these last twenty years, from 1853 to 1873,
were all complicated with malarial fevers, of the hsematemesic
(black vomit) or heemagastric type ; hence all our difficulties.”

In yellow fever only one attack, one parorysm, one access,
and not two, never a true remission, except the final, and this
single access, very remarkably, declines from the time it com-
mences ; its course is descendent almost immediately after it
manifests itself. The duration of the pyretic action is six to
seven days. The temperature rises rapidly to ordinary fever
heat, 40° Cent., or 104° to 105° Fahr. ; this is termed the period
of effervescence. This short and rapid period of increase is fol-
lowed by a tolerably slow and protracted period of decline—that
of defervescence.

In ordinary fevers the fall of the temperature is more rapid
than its rise. It is the contrary in yellow fever; in it the effer-
vescence continues from one to three days, and the defervescence
from four to seven days; this gives fwelve days as the total
mean duration of the febrile temperature in yellow fever;
whereas, in the initial fever of variola and varioloid, which has

* The Type and Specificity of Yellow Fever established with the aid of the
Watch and Thermometer,” Paris and New Orleans, 18706.
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s0 much resemblance, at the commencement, to yellow fever, the
rise of temperature, or effervescence, is four days, and the defer-
vescence two days.

In the fatal cases, the defervescence, arrested in its descent
by the visceral congestions which we have deseribed, in those
cases, sometimes assumes an ascending course toward the end till
death, but not always. Sometimes the temperature continues
to sink during the death agony.

There is a rapid and early rise of the pulse up to one hun-
dred and twenty pulsations or almost double the normal figure ;
then the pulse sinks in frequency slowly and with increased
slowness as the disease progresses. The maximum average being
120 the first day, the second it is 10 or 12 beats less, then in 24
hours a dozen fewer; on the fourth day it oscillates toward 80 ;
it reaches 60 the seventh or eighth day; on the tenth an astound-
ing minimwm will be occasionally obtained ; in some patients,
in convalescence, the pulse does not exceed 40 in the minute.
There isa little habitual evening exacerbation, which the lines of
temperature show in yellow fever, as in almost all fevers. The
tendency of the pulse to lessen the number of its pulsations
does mnot, in yellow fever, proceed to the extent of rendering
the heart insensible to the effects of secondary visceral conges-
tions. When the termination is to be fatal the pulse rises, ex-
ceeding the early maximum, and being at last so that it can not
be counted, but with this terminal rise of the pulse there is a
fall of the temperature.

The fever-producing principle is a concrete entity, material
and real ; it escapes the senses, because it is infinitely minute,
but #he gffects which it produces are appreciable by the senses,
and these are the specific effects which enable us to assert its
real and specific existence. It is an entity invisible, impalpable,
inaccessible to our semses; but it is so real that it can be de-
stroyed where it is known to exist, as in the /olds of certain
ships, and sometimes in ships on which there are no sick people,
or on which, at least, there have been no sick for a long time.
This yellow-fever-producing principle is quite apart from all
human organisms, and existing by itself, whatever it may bﬂ:

Of all fevers, yellow fever alone presents a steady diminution
in the mumber of arterial pulgations from the onset, directly the
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mazimum of the pulse is attained, that is to say, from the initial
hours of the fever, at the maximum of the febrile reaction of
the organism ; this, with the rising temperature, indicates a
probable special action of the fever-producing principle on the
heart.

We therefore conclude, according to Dr. J. C. Faget and in
his very words, that in yellow fever, from the first, the line of
the pulse descends, while that of the temperature maintains it-
self horizontal in the great majority of cases, or even rises for,
two or three days or more, in two thirds of the cases at least.
This is the gnomonie clinical symptom of yellow fever.

The continuity of the pyretic action, with divergence of the
lines at the commencement, the line of the temperature in par-
ticular maintaining itself high, ought to make the balance in-
cline to the side of yellow fever. On the other hand, digres-
sions, abrupt falls, especially in the temperature, with sudden
risings, involving parallel elevations of the line of the pulse,
will reveal to the physician that the paludal element is at work,
and will induce him to have recourse beldly to quinine, from
the commencement of these hemorrhagic fevers of ataxie form,
which have a course equally deceptive and full of peril.

In relation to prognosis, the two lines descending parallel,
at least from the third or fourth, slowly and steadily descending,
is the most assuring fact in the course of yellow fever. If, in
their descent, they stop and present Aorizontal oscillations,
something abnormal has oceurred ; then is the fime to subject
the organs to an attentive examination, and to reserve the diag-
nosis.

Lastly, a little later, if the two lines show @ divergence in-
wverse to that at the commencement, if that of the pulse takes an
aseending course at the end, while that of the temperature sinks
low, death is almost certain, or, rather, it is even impending.

The name yellow fever is derived from that special symptom
which may not appear in @/l the sick but in all it destroys. It
is quite a special kind of persistent yellow, not due to jaundice,
in which nitrie acid at once detects diliverdine, but, with the
yellowness, albumen appears in the urine. The black vomit is
very marked, and perhaps not a single body, dead from yellow
fever, but has the stomach full of it. The true black vomit has
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the appearance of the infusion and grounds of coffee. Corpses
in other fevers may contain it.

Acute fatty degeneration of the liver seems also to be a
structural alteration constant after yellow fever. Like black
vomit, it is found in the bodies of those who have died from
other fevers; but, when it is not found in a case believed to have
been yellow fever, it is probable that there has been an error in
diagnosis.

Such are Dr. Faget’s views, and they may be regarded as the
most recent and definite exposition of genuine originality.

In a highly interesting letter on “ The Epidemic Fever of
Young Children now prevailing in New Orleans,” which he
addressed to the New Orleans © Daily Picayune;” on Augnst
24, 1878, Dr. Faget shows the vast importance of the diagnostic
signs he has discovered, and of the consequent adaptations of
treatment to the recognized character of the disease. He
says :

“Yellow fever has been rapidly spreading in our midst. Baut, at this
season of the year, in August, near to September, i3 our city and is the
country around it exempt and free from malarial fevers, and have not these
fevers a larger share of the mortality than is allowed #

‘Can not both the yellow and the malarial fevers coexist in the same
locality, and do they not sometimes attack simultaneously the same per-
son ¢

“Ts it positively to yellow fever that are due all the deaths of young
children of only a few months, or even of a few years (two, three, four
years . . . .), which appear every morning in the papers in the list of
deaths from yellow fever?

¢ An important and well-established fact is, that the older the patient
the more severe is the type of yellow fever. Under ten years, dangerous
and particularly fatal cases are very rare.

“ Tt is an undeniable fact that in this city, during the first fifty years of
this century, that is from the first appearance of yellow fever here, in 1796,
until 1853, it was considered that our children, born in the city, had no-
thing to fear from the disease; it did not seem that they had ever been af-
fected by it.

“ But in 1858, and even more so in 1858, while yellow fever was deci-
mating the unacclimated foreigners, a great number of young children, born
and raised here, were carried away by a fever presenting some analogy with
yellow fever. Many physicians believed that it was yellow fever, and aban-
doned their former opinions on the subject. I am one of those who still

IS
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adhere to the opinion that the natives of this city are exempt from yellow
fever; that they are not subject to it any more now than formerly.

¢ Already during the great ‘ double’ epidemic of 18533, in an attentive
study of the counrse of the disease which was striking down the children,
some of the cases being with ¢ black vomit,’ I had observed first, that the
course of the disease was similar to that of pseudo-continuous paludal
fovers: and second, that the disease yielded to sulphate of quinine, when
given in time, and in sufficiently large doses.

t1. The febrile action or force in this fever of children manifests itself
by ¢ exacerbations,’ while in yellow fever there is but one paroxysm.

9 The matters black-vomited, instead of resembling an infusion of
coffee, with the grounds at the bottom, of the yellow fever cases, generally
presented black grumes with a great deal of mucus from the stomach, heavier
than water, so that, in order to find it av the bottom, under the vomited
liquids, they had first to be carefully poured out. The liquids are of vary-
ing brown shades, reaching the black color of prune juice.

3. The black vomit in the paludal fevers is not a sign of much gravity,
while in yellow fever it is almost a sure sign of approaching death.

t4, Except in cases complicated with jaundice the corpses were not
yellow as they always are in yellow fever, even when the yellow color did
not appear during life.

% 5, The relapses are as frequent as they are rare in yellow fever.

%, Quinine, which is of doubtful efficiency in yellow fever, was the
¢specific’ remedy in this fever of children. In 1858, in the epidemic of
the children, where quinine was not used, the proportion of deaths was as
great as in yellow fever; and, on the contrary, where quinine was given in
sufficiently large doses, and when it was absorbed in the system, there were
but few deaths.

Tt strikes me that those differences are sufficiently marked and real to
justify the opinion, that the fever, which decimated the young children in
New Orleans, during the yellow fever epidemic of 1858, was not yellow
fever.

“Tn the last mortuary report for the week ending Aug. 18th, we find
815 deaths within the limits of the city of New Orleans, of which 185
deaths are imputed to yellow fever. The mortality, divided according to
age, is a8 follows: Under 1 year 20, from 1 to 2 years 22, from 2 to § years
560, from b to 10 years 16.

“It would thus appear that the more tender the age, the more deadly
the yellow fever.

“ This would be the complete subversion of all that was known hitherto
of yellow fever, as stundied in all countries, by all writers and at all epochs.

“ Is nature no longer constant and invariable in its laws? Or is not this
epidemie fever of young children, which is called ¢ yellow fever,’ the same
which prevailed in 1853 and 1858, during the yellow fever epidemics of
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grant immunity from it. It is non-contagiouns, non-ambulant,
or non-transmissible, and removal to a short distance is suffi-
cient for withdrawal from its influence.

“ Departing from Lima, the railroad follows the left bank of
the Rimac, and until it reaches La Chosica the workmen are
only subject to simple intermittent ; from thence, where the
verrugas waters commence, they are exposed to this pestilential
fever up to the point where begins the cold climate of the
Sierra.”

Oroya fever is sometimes continuous, at others periodic. Its
features have confounded the medical observers in all “gave its
lamentable frequence and fearful destrunetion.” Dr. Browne says:

“ Death may occur in twenty-four hours from the attack,
though the duration of the disease usually is several days, and
in some cases prolonged into weeks. Dr. Rush, an American
physician in the company’s service, died in thirty-six hours from
the first invasion, apparently in ordinary health until the mo-
ment of the attack. In certain cases a slight attack is followed
by a seeming convalescence; the patient goes out, a relapse en-
sues, and he dies suddenly. It is the rival of yellow fever,
equally formidable, and, though differing in many of the symp-
toms, the result is nearly the same. It has been observed that,
if the access belongs to the quotidian type, it is favorable if it
delays; and, on the contrary, it is unfavorable if it anticipates
when of the tertian variety. :

~ «In the commencement the symptoms are usnally the same:
intense cold, accompanied by severe pain in the head, loins, and
limbs, sneceeded by febrile movement, varying in intensity,
with eontinunance of headache, pain in loins, ete. This stage is
followed by an intermission or remission, or the severity of the
fever may subside into a feverish condition which has continu-
ance, or the paroxysm may be succeeded by copious sweats, af-
fording no exemption from other paroxysms. The intermissions
and remissions are exceedingly regular, or after a single one the
fever may become continuous, Prostration, relaxation of the
museles, and ansemia are often sudden, and followed by aphony.

«Farly in the fever nansea and vomiting usnally occur, the
matter at first being yellowigh and greenish in color, then brown,
then resembling coffee-grounds, and finally melanie. There are

g




OROYA FEVER. 131

severe pains in the region of the spleen, liver, and stomach ; no
tympanites when unattended with peritonitis, but contraction
of the abdominal walls toward the dorsal spine; in some cases
iliac tenderness, with absence of gurgling sound. The bowels
are generally constipated, therein differing from the grave cases
of the pernicious intermittent of the country, when diarrhcea,
often bloody, supervenes. Intelligence may be good, or a mani-
acal delirium at the ontset. Petechial spots occasionally found ;
. urine brown, as in yellow fever, but not often suppressed, ex-
cept with peritoneal complication. Tongue presents a gray
coating or greenish yellow at first, but becomes red and raspa-
tory. Sordes not frequent, gums bloody, breath tainted.  The
blood seems deprived of hsematosine and globules. The patients
take an icterie tint like that of yellow fever.

“ As the disease progresses the ataxie symptoms denoting
the typhoid state are evident, viz. : low delirium, sordes, subsul-
tus tendinum, ete. The comatose or convulsive state frequently
happens, and the last condition appears to be less dreaded, how-
ever violent it may be, than the first, except a nervous trembling
of the limbs and tongue, a bad augury.

- “I was unable to obtain any satisfactory information as to
the morbid appearance after death, postmortem examinations
having been very rarely performed. Dr. Fasset asserts, how-
ever, that the pathological alterations produced by yellow fever
are perhaps surpassed by the pernicious paludal intermittent
fever, of which he regards the Oroya fever as a variety.”

The manifest importance of tracing every form of disease
on land bearing any similarity to yellow fever must be my suffi-
cient excuse for so long an extract,*

Cholera and Yellow Fever. Contrast of a Land and an
Ocean Plague.

Searcely possible does it seem to me that the great dispari-
ties between a disease springing from the soil, like cholera, and
an ocean pestilence, like yellow fever, should not long since

have forced on medical men the view that the last iz a disease
of the mariner,

* On Oroya Fever in “Medical Essays by Medical Officers of the U. 8. Navy.”
Waghington, 1872,
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Hindostan, guarded from the world beyond it by the Hima-
laya's and a sh ore distant from European ports, protected by caste
prejudices, which have preserved ancient rites and a peculiar
civilization, retained till late many secrets, and among them a
knowledge of its virulent endemies. Its pestilential jungles and
still more pestilential salt marshes have for ages bred remittents
and dysenteries. Our knowledge of the people of India and
their diseases dates back only to Vasco de Gama, toward the
close of the 15th century. One of his countrymen, a Portu-
guese physician, Gaspar Correa, describes cholera in the “ Lendas
da India ” as killing in 1503 20,000 men in the army of the Za-
moryn sovereign of Calicut, the enemy of the King of Cochin,
Here and later at Goa (1543) the disease, unlike yellow fever, is
observed spreading among soldiers on land as it has done, mov-
ing from camp to camp, among the British forces since we have
held possession of the East Indies. Oola Beebee, the goddess
of cholera in Lower Bengal, specially worshiped during the more
deadly months of April, May, and June, still exists to bear tes-
timony to the antiquity of this indigenous plague (Macnamara).

The annals of cholera teem with observations from 1503 to
1807, when it first became epidemic under British rule. When
Dr. Tytler first wrote of the disease on the 23d of Angust,
1817, he said : “ The disease is the usual epidemic of this period
of the year,” and the magistrate of Calcutta, writing to the
government in September, observed that a disease prevailed, as
it generally did to a greater or less degree “at the present sea-
son of the year”—of the species of cholera morbus.”

No such record is given, by the early and trustworthy Ameri-
can authorities, of yellow fever, which they believed had sprung
upon them, under some mysterious epidemic influence, in the
busiest seaports and nowhere else.

Of the six great Indian outbreaks of cholera,” the very first
one in 1817, within three months from its appearance, had been
generated #hroughout the province of Bengal, including some
195,935 square miles, and within this vast avea, says Macnamara,
the inhabitants of hardly a single village or town had escaped
its deadly influence. In 16 months the disease was generated

# ¢ A Tlistory of Asiatic Cholera,” by C. Macnamara, F. C. U,, Surgeon to the
Westminster Hospital, London, 1876, ,
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throughout the length and breadth of Hindostan. Thus spreads
a land plague.

When yellow fever entered Philadelphia in 1699, it killed
990 people out of a population of 3,800, and as usual was con-
fined to the port. In the ever memorable outburst of 1793, in
the same city, 3,548 died out of a maximum number of 50,000
inhabitants, and the one third of these who escaped inland pro-
pagated no disease. Iam aware that I can quote numerous in-
stances of most grievous loss of life, such as in Spain at the be-
ginning of the present century; but, whenever an outbreak of
yellow fever is studied, it will be found dotfing about among
the seaport and river towns, and not besmearing, as you can a
map of Hindostan with a paint brush, an entire continent within
the limits of ocean and impassable mountains.

It is highly interesting and instructive to note the universal
and invariable tendency of the human mind to discover an im-
mediate cause for epidemic outbreaks. Just as the appearance
of yellow fever from the very first developed the erroneous
opinion of its origin in New York, Philadelphia, and elsewhere,
but always loeally, so when cholera first broke loose in 1819, and
was taken to the Manuritius, the local commissioners assembled
were unanimous in not supposing the disease contagious, or of
foreign introduction ; the cause was supposed to exist in the at-
mosphere.

Each and every year cholera oceurs inland during the hotter
months, and eeases in winter. The great epidemics like that of
1817-23 wear away. Recrndescence each year oceurs in all
directions, and not, as in yellow fever, invariably near an expanse
of water—ocean or river.

Yellow fever may be said to wear away ; but, as innumerable
observers have noted, and Drs. Faget and Hargis have stated,
the seasonal remission, as a runle, demands renewed importa-
tion. Yon must resow it like the cotton plant, which lives per-
ennially in the tropies, but can not resist the winters in the
United States, and like the indigo in Tirhoot, which must be
raised from imported seed.

When cholera spreads beyond Bengal—its trne home—it
spreads by pollution of water ; and, if not renewed by fresh eon-
tact with Dengal, the disease in those parts where it has reached
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extent, and then the natural growth of biological knowledge
would have explained phenomena beyond the ken and grasp of
the prescriber. His primary dutiés, responsibilities, and fatignes
untit him for calm and continuous thought and work on the
deeper and most diffieult problems of life, while the battle with
death is being fought red-handed. The first injunctions to the
clinical student should be to note everything, however trivial,
and never trust to memory. The accuracy of medical writings
would be enhanced immeasurably if we could delete from past
records the imaginative pictures of cases which have been drawn
with rounded phrases and well-chosen periods, months and years
after observation. They are stumbling-blocks in the way of the
accurate philosopher. They are just as pernicions, in medicine,
as fanciful and incorrect representations of animals and plants
would be to the anatomist and botanist.

Hasty generalizations have materially retarded the develop-
ment of medical knowledge, and I desire, in submitting to my
readers some speculations based on the knowledge acquired, to
be more snggestive than doctrinaire—thought-inspiring rather
than limiting mental effort, even by reasonable explanations of
manifold phenomena.

A morbid principle—a fever-poison—has been very widely
accepted as a blood-poison. So common and constant is the dis-
persion of intoxicants through the system by the organs of eir-
culation, that the instant and primary effect of an infection is
interpreted as due to an action on the blood. The surgeon who
talks of “shoeck” apprehends the all-pervading influence of the
sensorium, and its subsidiary ganglia and nerves. The soldier
who, as Guthrie relates, was killed by a bullet striking the pit
of the stomach, producing only a contusion, affords an instance
of that exquisite relation between animate man and his sur-
roundings which has bewildered so many.

So hard is it to discipline the intelligence to any limitations
that, by a bound, the metaphysical labyrinth is reached, even by
our best experimentalists. No less a man than G. A. Hirn*
has compared inorganic matter—homogeneous, susceptible of be-
ing broken into fragments, and of indefinite continuance in a

* ¢ (Oonsbquences Philosophiques et Métaphysiques de la Thermodynamique.”
Par G. A. Hirn. Paris, 1868,
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ence lends much more weight to another dictum which reflects
great eredit on Dr. Maclean’s perceptions, especially if we con-
sider that he belongs practically to the last century. He laid
down, perhaps not absolutely for the first time, the principle
“that a disease capable of being propagated by a specific virus
can never be produced by any other cause; and that a disease
produced by other causes can never be propagated by a specific
virus.” *

But yellow fever is transmissible, though not inoculable,
and, in all probability, always an imported disease on land, not-
withstanding Maclean’s logic and Chervin’s eloguence ; and it
is necessary we should show in what it differs from the pure
contagia, the specific inoculable diseases, with which, as I
have before explained, it can not for one moment be con-
founded.

‘We must not be rash in our inferences, but bear in mind
the advice given by Dr. Latham in his clinical lectures. He
says: “Let a man use his own experience as best he ean for the
present, but let him not, upon the strength of it, rebuke the ex-
perience of all past times and dictate to the experience of all
future ; for if he live long enough, nothing is more likely than
that he may find himself under his own reproof, and incon-
veniently eonfronted by his own maxims.”

In the distinetion between inoculable and non-inoculable
maladies, we may find cause for confusion of thought. Usnally
diseases dependent on a specific virus are inoculable, whereas
other maladies are non-inoculable; but just as a sound piece of
meat may be inoculated by that ferment which causes putrefac-
tion, so do we find, as I have personally witnessed and actually
suffered from, non-specific venom communicated from irritated
and inflamed mucous surfaces, producing inflammation and pus-
tular eruptions of the unabraded skin. The juices of the flesh
of an animal that has died of an autochthonous anthrax have
produced a fatal erysipelas. In man phagedsna reproduces its
like, and will do so repeatedly ; and although it may have super-
vened upon a syphilitic sore, it may communicate to another
person not syphilis, but phagedsena. If this sets in before there

# & Fyils of Quarantine Laws and Non-existence of Pestilential Contagion.” By
Charles Maclean, M, D. London, 1826,
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has been time for general contamination, it may sometimes pre-
vent constitutional syphilis.*

Again, too much faith should not be placed in any profound
and complex reason assigned for the immunity enjoyed after
one attack of any disease. Very simple circumstances account
for the possible ravages of cystic parasites in the young and
tender animal, which are rendered impossible when the tissues
acquire a special density by age. Moreover, we might adduce
many instances from the inorganic world, and especially from
the field of metallurgy, of profound and lasting modifications in
the toughness, ductility, resiliency, and so forth, of material, ac-
cording to the methods of preparation and subsequent treatment.

It is well to remember that complex organic matter is gov-
erned by the same laws of energy as those which operate in all
other matter. A man stores potential energy in the shape of
oxidizable food elements and tissues, and is affecting all aronnd
him by the manifestations of a kinetic energy—heat and me-
chanical work. In health and full vigor he is always expending
less matter and energy than he takes in, and provides for growth
in the young and almost superabundant deposits in vigorous
manhood. These relations can be disturbed in a very simple
manner, and such disturbances may result in death or life-long
idiosynerasies.

One of the most simple and most sure methods of instan-
taneously upsetting the relations between systemic demand and
supply, is by modifying the usual normal relations between the
tensions of the gases in the blood and in the external atmosphere,
respiration consisting in the equalization of those tensions. In
virtue of the very low tension of the oxygen of its blood, an
animal placed in a eonfined space can consume almost the whole
of the oxygen which that space contains, while the evolution of
carbonic acid is very soon stopped by an equalization of the
tensions taking place (Wilh. Miiller).

In studying the development of a disease which, whatever
may be its specific cause, originates and spreads in foul air, and

* “Lectures on Syphilia.” Delivered at the Harveian Society, December, 1876.
By James R. Lane, F. R, C. 8. London, 1878,

t+ “Elementa of Human Physiology.” By Dr, I. Hermann, Translated by A.
Gamgee, M. D, F. R. 8.
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the virulence of which apparently bears a direct ratio to this
foulness and the confined nature of the gpace oceupied, we have
to bear in mind the conditions of normal and abnormal reepira-
tion—the conditions of normal and abnormal oxidation through-
out the gystem.

Where and How may Yellow Fever Develop #

An empty ship from the tropical Atlantie, relieved of its
crew and cargo, has been closed alongside a wharf in hot weather,
and an active decomposition has set in, so that, when ports and
hatches were opened, the volume of fetid gases has overwhelmed
the bystanders, engendering yellow fever.

More commonly a foul ship entering a harbor from the yel-
low-fever zone, without manifest sickness among its crew, has
been detained under conditions favorable to increasing foulness ;
and either a ship-keeper, shipping-clerk, or friends of the ap-
parently healthy crew, have gone on hoard, returned home, and
introduced yellow fever in the port. Still more commonly the
sickness develops at sea near the equator, when the ship is shut
up loaded, and remarkable for numerous émpedimenta, as well
as for being deep in the water. The sailors may be buried at
sea, and the ship is placed alongside other foul ships in harbor,
or in a slip near some foul dungeons—too bad to be honored by
the title of dwellings—and the fetid emanations from the hold
are transferred more or less directly into other ships or into
these pestilential foci on land. Just according to the facilities
of such intercommunication, does the disease become prevalent
in the harbor or town, or both. Its inland inroads are praecti-
cally abortive.

It is, therefore, incontrovertible, and very diverse facts can
be adduced in support of the view, that the poison is generated
outside the human frame. It originates, as Dr. Sanderson might
say, in a quasi-spontaneous manner, in inclosed floating chasms,
whence a pronounced rotten-egg fetor is the most obvious char-
acteristic. Never has it been found to originate in vessels con-
fined to inland lakes or rivers. It is always to be found some-
where in the ocean shipping, traversing the Atlantic ealm-belts.
I shall not prolong this statement by needless repetitions, and my
main objeet at this point is to establish that there are certain
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to o jelly-fish or a man. Protoplasm is all albuminoid, convert-
ing external matter into itself, and being capable of such changes
as will contribute to the firm growth and development of the
higher as well as the lower forms of organie life. This proto-
plasm is undoubtedly susceptible of lasting as well as transitory
impressions ; and what the change is, we know not, which insures
the development of secondaries in syphilis, or the periodic re-
currence of ague long after a man has left the marshes,

A formless protoplasm, for aught we know, may be the sea-
ferment in ships growing out of putrid and fermenting bilge-
water, and its action may be almost catalytic—an action by mere
presence, or contact with the blood-protoplasm. This undoubt-
edly changes, for the blood is affected at once; the arrest of the
higher secretive functions, the instant cessation of molecular
assimilation in the tissues, the retrograde changes to fat in mmus-
cles and liver, and the passage of free albumen into the urine,
indicate how profound and unmistakable has been the influence
of that agent which progressively checks and ultimately arrests
all normal nutritive function. So fierce and active may be the
first invasion of a ready vietim, that general cessation of fune-
tion, for that instant of time mentioned by Hirn, seems to be the
method of death. But if the influence is milder and a progres-
sive course be engendered, then the reparative powers surmount
the disintegrating force and conquer.

I may have formed.a wrong impression of the possible action
of this poison, but certainly I am not in error that the product
of foul fermentation may elude our perception, and may, with-
out necessarily reprodueing itself in the human system, so im-
press the living albuminoid molecules of the body as to arrest
development and insure molecular and then bodily death.

There is one possible method of action which undoubtedly
operates to some extent in the ship’s hold. The active agent is a
deoxidizing compound ; and when we consider how carbonic oxide
kills without reproducing itself in the living body, by exclud-
ing the possible oxygenation of the blood, we may have a clew
to the operation of this agent.

Dr. Edward C. Seaton, in a preliminary note to the Local
Government Board on Dr. Klein’s “ Report on Infectious Pnen-
mo-Enteritis of the Pig,” said so late as the summer of 1878, that
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which may play a conspicuous part in the development of guch
diseases as typhus and yellow fever.

‘We must not allow these iIl‘r'EEtig&tiﬂ]]E into ultimate canses
to bewilder or disturb us. We can stamp out the disease with-
out the microscope or profound chemical research, though an
intimate acquaintance with the pyrogenic agency might sim-
plify our work. Whether the body be organie or inorganie,
bacteria may have, and most probably do have, a very important
purpose to serve as carriers of the agent—starters of decompo-
sition ; and heat is essential to their motion, to the activity of
their production, and to the ready transmission of the disease.
Chilled and motionless, they are inert; and once the yellow-
fever poison sinks to the soil, or is subjected to a temperature
below 32°, it is gone at once and for always. This is the one
great and positive fact which the history of yellow fever has in-
variably revealed.

The known action both of heat and cold on the yellow-fever
poison would indicate that bacteria can not be the ultimate essen-
tial elements in the production of yellow fever; for while per-
manent spores resist temperatures up to 212° Fahr. (Schwann),
230° Fahr. (Pasteur), and even 266° according to Schrader, bac-
teria were reduced down to 0° Fahr. by Cohn without killing
them, though their movements and reproductive powers or
activity as ferments ceased till again heated. By the aid of
liquefied carbonic acid, Frisch has lowered the temperature of
bacteria down to —124'6° Fahr., but on warming them again
he has developed coceus and further bacteria. Schumacher has,
however, said that sudden and extreme lowering of temperature
changes the organisms. The degree of heat for greatest activ-
ity of development is 95° Fahr. according to Onimus. The
bacteria were supposed to be reproduced both by spores and
subdivision. The spores or permanent germs capable of resist-
ing the high temperatures above stated have been regarded as
constituting the principal sources for the dissemination of these
inferior organisms.* To bacteria we owe the prompt reduction
of dead organic to inorganic matter.

So far had I written when I had an opportunity of reading
Dr. J. J. Woodward’s ¢ Address on Dysentery and Bacteria,”

# ¢ Los Bactéries,” Thise par le Dr. Ant. Magnin, Paris, 1878,
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published in 1878, and a profoundly instructive paper by Dr. Tim-
othy Richard Lewis, on “ The Microscophytes which have been
found in the Blood, and their Relation to Disease.” Dr. Wood-
ward has failed to find * the relation of bacteria, and especially
of spherical bacteria, to dysentery.” He asks, “Is it at all rea-
sonable to believe that these vegetable rods or granules, always
present in such countless numbers in the healthy stools, are the
occult cause of the diphtheritic process in the intestine? Cer-
tainly, I must believe that if the case of dysentery were the
only case of the kind, all men knowing the facts would answer
in the negative.”

There is no evidence with regard to yellow fever that baec-
teria of any kind produce it. The effect of temperature on
spores and bacteria indicates that they can not, as it has been
supposed, be operating as different conditions of the same organ-
ism in the production of yellow fever, which is arrested both by
steam-heat and ice-cold.

The abundant development of bacteria demands oxygen, but
this is reduced to a minimum, or is absent, where the most viru-
lent form of yellow-fever development may be advancing in the
holds of ships. Wherever nature is favoring that eycle of opera-
tions, between the organic and inorganic world, so essential to
human life, whether in the West Indian marsh-lands or African
jungle, prompt and abundant oxidation, and the undoubtedly
unfettered development of untold myriads of bacteria, are of
necessity concurrent phenomena. There no yellow-fever poison
forms nor has its origin. This is my conviction, after a most
careful search for evidence ; and if the conclusion may be deemed
by some somewhat far-reached, it is impossible to deny that
yellow fever and bacteria are best developed, in the first case,
where dangerous deoxidation has rendered air irrespirable, and
in the second, where the fresh breeze of sea or abundant air con-
tributes to an active vitality.

Dr. Lewis in his admirable and logical exposition shows,
according to Niigeli, that the forms of plant-life, which have been
mostly recognized as having been more or less closely associated
with changes in living animal substances, are the lower kinds of
fungi.

Niigeli separates these into three groups:
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CHAPTER V.

THE FREVENTION OF YELLOW FEVER.

F

In the summer of 1878 I was in St. Louis, and, with the
outbreak of yellow fever in the Mississippi Valley, it was per-
fectly clear that general medical knowledge and the most heroie
zeal stood but poorly in stead of a definite and comprehensive
understanding of the origin and nature of the disease. I heard
enough of the evils and brutalities of inland quarantines, though
these were mild and innocent compared with the tortures en-
dured in the lazarettos which Chervin abolished. I can not
resist quoting a paragraph from a St. Louis newspaper, which I
cut out last summer, but without name and date :

Making Quarantines Pay.

An excuse was sought for, about a week ago, by the authorities of a
number of cities and towns not far distant, to quarantine against St. Louis
on account of yellow fever—although it was known by all intelligent people
in those cities and towns, as well as in St. Louis, that no genuine case of
yellow fever ever existed in this city, and the plagne did not exist here at
all, as an epidemic or otherwise. In view of which, the question very
naturally arises, whether the authorities of the cities and towns in question
had not, aside from protecting themselves, an eye ont for the * main
chance.” The ‘ New Orleans Times* has an illustration in point :

“Take the case of Washington, in 8t. Landry parish, for example—only
for example ; there are a dozen or two more of the same sort. Washing-
ton quarantines against New Orleans, prohibiting passengers, freight, and
everything. The local newspaper, with a sweet and childlike trust, too
heavenly for this cold world, expresses the hope that ‘ our merchants will
be fair and considerate to the people’ while the embargo lasts ; but it turns
ont that the presiding official is a leading grocer, and that others of the
authorities are dealers in articles which a quarantine will enhance, and the
next thing we hear from Washington is that coffee has gone up to forty
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cents a pound. Of course these towns have a deeper interest in a tight and
binding quarantine than New Orleans can possibly have, It enables the
prominent merchants to work off their old stocks at famine prices, and to
make a general clearing up on terms of bewildering advantage to them-
selves. We do not expeet them to listen to our arguments in the matter
of merchandise. It pays to be mortally frightened under such circum-
stances, and we know human nature too well to waste time in expostulation.”

I then felt what I now know, that to permit such a disease
to penetrate so far up that splendid river was a erime originat-
ing, as all erimes must, in ignorance and cupidity.

I reached Washington in September, and frequent inter-
views after that with Surgeon-General Woodworth convineed
me that the non-intercourse system, in a trading community, was
permanently impossible, but that much might be done to limit
quarantine if ships could be disinfected. The only agent known
to be the real destroyer of yellow-fever poison was cold, and my
practical familiarity with the subject of artificial refrigeration
led me to pen the following statement, at Dr. Woodworth’s re-
quest, on the 23d of last December, which he read before a
meeting of the Board of Experts held in New Orleans :

Ricas Hovse, Wasmxerow, D. O., December 23, 1878,
Destruction of Yellow-Fever Germs by Cold.

The disinfection of delicate and perishable merchandise, the demand for
some efficacions means of purifying a ship some distance from land, and the
difficulties incidental to the purification of the bilge, have suggested the
construction of a steamboat or barge for these and similar objects.

The approach of a suspicious eraft, hailing from infected ports, might
suggest precautionary measures, notwithstanding the health of crews,
proof against yellow fever and the pernicious influences of malaria. The
brief delay and expense of lowering the temperature of everything on board,
during the dangerous season, would be regarded as of little moment com-
pared to what might be deemed unfair exclusion from markets. Ships laden
with fruit, however delicate, would not suffer if the whole were bronght down
to 82° F., and at this temperature the contagion of yellow fever is killed.

It is therefore proposed to design and construct a boat, requiring a mini-
mum space and fuel for its engines, capable of steaming out into the Gulf of
Mexico or up the Mississippi. This ship will be provided with every con-
venience for a medical or sanitary inspector, and the necessary help to carry
out the pracess of purification by cold. An ice-machine, capable of lower-
ing the temperature of an entire ship down to 10° or 20° below freezing-
point, if necessary, will be erected in the disinfecting steamer, and its
practical application will be as follows:
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1. The blowing of cold air at any desired temperature into every part
of the sbip. Cold air gravitates and permeates almost like water, and, by
suitable flexible appliances, streams of intensely cold air will be directed to
the lower and most inaccessible parts. This air, heated, will ascend, and,
being aspirated by suitable fans or blowers, will be purified and passed
round and round, till the desired purity and temperature are obtained.

It is obvious that mieroscopical and chemical tests can be applied to this
air in circuit, at first for the purposes of scientific observation, but after-
ward, probably with the best effect, as a means of determining the influence
of the refrigeration.

I desire to direct special attention to Dr. Angus Smith’s paper on Am-
monia in the * Chemical News " of July 26, 1878, and to the ready method
there described for applying the Nessler test to the atmosphere, which may
be combined with the well-known glycerine slides for microscopical ex-
amination with a view to the detection of organio matter.

2. Pumps will be provided to clean out the bilge, and then wash this
out by antiseptic salts, of which perhaps none would be better than chloride
of magnesium, which may be obtained in any quantity from sea-water by
freezing out other salts and water, and is itself uncongealable. The use of
concentrated sea-water at say 156° F. for this purpose, would preclude the
use of costly and unpleasant disinfectants, which by their odor and fumes
might damage cargo and injure the ship.

8. In the case of fruit-bearing schooners and other ships, the purifying
cold process would admirably prepare the cargo for storage on land. In a
cold fruit store any quantity of imported produce might be kept harmless
and wholesome.

Attempts have been made with ice to cool a ship in the port
of New York; but when the work to be done for effectual re-
frigeration of the hold of a large vessel is considered, it is ob-
viously futile to attempt any such means.* Any ice-apparatus,
calculated fo lower the temperature of a ship, would have to be
used with salt, and by no known means could the quantity of
ice and salt required to overcome the heat of a ship absorb that
heat rapidly enough to obtain a satisfactory and economical result.

No substantial truth in relation to disease-prevention has
ever been more faithfully or justly accepted than that the ex-
posure of naval vessels to the intense cold of northern winters
purified them. Apparent exceptions to this have been always
recognized, but such exceptions rather tend to prove the rule;

* Dr. A. N. Bell informs me that in the U, 8. 8. Susquehanna, on which it is sup-

posed a fair experiment in refrigeration for the destruction of yellow-fever poison

was conducted, only nine tons of ice were used, at a cost to the Government of
twenty thousand dollars |
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and a confirmed yellow-fever ship has been recognized as one
entirely devoid of means for adequate ventilation and permanent
sanitation on a long cruise in the tropies. The history and de-
scription of those ships which have resisted any disinfectants,
and in which disease reappears notwithstanding the application
of processes adequate for other ships, must be investigated and
written in future for the guidance of the sanitarian., Such
ships will be found peculiarly favorable to stagnation of air,
old and decayed, and liable in the tropical belt to the develop-
ment of yellow fever under ordinary systems of ventilation.

Dr. Faget quotes Dr. Carpenter, who, in his sketches from
the history of yellow fever in New Orleans, expresses the re-
markable opinion, which at the time attracted but little atten-
tion (presque inapergue), that “ as far as we know, low tempera-
ture is the only agency that can be relied on safely to destroy the
infection of this disease.”’

“ Let us hope,” says Dr. Faget, “that the future will benefit
by this remark.” ¢ Xor my part,” he says, “I am persuaded
that in New Orleans, when ice has formed in winter, @ new
umportation by the shipping [the italics are his] is indispensable
for a new epidemic; and that, on the contrary, the absence of
cold in the winter following an epidemic may permit, the fol-
lowing year, a new eruption of yellow fever without fresh im-
portation. For instance: In 1854 we had a small epidemie,
which was very severe elsewhere. Not knowing whether there
was any frost in the winter of 185354, the yellow fever of the
latter year might occur without importation as a heritage of
1853. I am simply citing a supposititious case, for it might by
no means be impossible to obtain proof of an importation in
1854 as well as 1853.”

It is thus that matters occur in Vera Cruz, Havana, the
Antilles, where indigenous ice is unknown, and where the tem-
perature of the air is never lowered to the freezing-point; in
such localities an indefinite series of epidemics is possible after
a single importation.

Artificial Befrigeration proposed by Dr. J. C. Faget.

Tersely, euggestively, and with no doubtful expression, Dr.
Faget penned the following in 1864, soon after the importation
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of vessels, their success would prove to be a sanitary acquisition
of inestimable value. Should this method of disinfection prove
impracticable in its application to holds of vessels, it may still
prove more efficient in destroying the infection of clothing, bag-
gage, and many kinds of goods, than any other artificial means
which can be employed.”

It is not my intention at present to give a description of the
elaborate designs which have been developed since my first eon-
ference with Dr. Woodworth, but the opinion of the Board of
Experts encouraged me to spare no pains and no expense to oh-
tain the most perfect possible result; and the National Board of
Health has, since Dr. Woodworth’s death, endorsed Iy measures
and honored me with confidence.

Here I desire to pay a just tribute of recognition to Senator
Isham G. Harris, Chairman of the Senate Committee on Epi-
demic Diseases. Startled at first by the announcement of the
bare possibility that we could refrigerate infected ships in the
Gulf of Mexico, he spared no pains and lost no opportunity to
satisfy himself of the real merits of the project, and of my fitness
to conduct the experiments. He searched till he felt sufficiently
convinced to endorse my plan. From first to last he was stead-
fast, and so loyal to the cause that, if the experiments, demand-
ing as they did a not unimportant appropriation, are carried
out, and result, as they are sure to, in suceess, it should never
be forgotten that to Senator Harris is due the passage of the
following short act, the first measure approved by the Presi-
dent during the extra session of 1879 :

Be it enacted, ete., That the Secretary of the Treasury be, and hereby
is, authorized to contract for the purchase or construction of such steam-ves-
sel and refrigerating machinery, or to arrange with the Navy Department
for the use of such vessel, as may be recommended by the National Board
of Health, to disinfect vessels and cargoes from ports suspected of infection
with yellow fever or other contagious diseases, the construction of the same,
if snch construction shall be recommended by said Board of Health, to be
under the inspection of an officer of the Bureau of Steam Engineering of the
Navy,who may, at the request of the Secretary of the Treasury, be detailed
by the Secretary of the Navy for that purpose; and for the purpose of such
purchase or construction the sum of $200,000, or 8o much thereof as may be
necessary, to be immediately available, is hereby appropriated out of any

moneys in the Treasury not otherwise appropriated.
Approved April 18, 1879,

F e




COLD ENDORSED BY THE BOARD OF EXPERTS. 15%

When the measure for the construction of my refrigerating
ship was before the Senate, Governor Harris was fortified by
the following expression of opinion:

Wasmmverow, D, C., March 27, 1870,

Sim: In reply to your letter of the 26th inmstant, requesting that we
should give you our opinion as to the merits of Professor John Gamgee’s
proposed refrigerating steam-vessel as a means of disinfecting vessels and
eargoes, we have the honor to report as follows :

1st. We have examined the models and the drawings relating to this
apparatus; have listened to the explanations given by Professor Gamgee
and the engineers who have been engaged with him upon this subject,

2d. We are of opinion that the apparatus, if properly constructed and
managed, will produce a temperature below the freezing point of water,
probably as low as zero Fahrenheit.

3d. In an empty ship it is probable that this low temperature ean be
produced throughout by the refrigerating vessel, if sufficient time be allowed
for the working of the apparatus.

4th. In a ship with a cargo in it, it will be more difficult to produce this
uniform low temperature; and it is probable that in almost all cases it will
be necessary to discharge the cargo before a ship can be properly disin-
fected by this or any other process.

6th. Whether the production of a temperature, even as low as zero, in a
ship, for a comparatively short period of time, id est, for a few hours, will
destroy or render permanently harmless the yellow-fever poison, we do
not know, there being no satisfactory evidence in existence upon this point.
But from what is known as to the effects of temperature upon this disease,
we are of the opinion that the experiment is worth trying.

6th. It will be seen that we consider the project as an experiment; it
is in fact impossible to view it otherwise.

But even in the case of failure the results ean hardly fail to be of consid-
erable scientific value, while in case of success the cost would be a compa-
rative trifie.

We are respectfully, ete.,
THOMAS J. TURNER,
Medical Inspector United States Navy, member of National Board of Health.

J. B. HAMILTON,
Surgeon United States Marine Hospital Service, Treasury Department,

J. B. BILLINGS,

Surgeon United States drmy.
Hon. Ismam G. Harzis, & i

Senator and Chairman of the Committes on Epidemic Diseases.

The discussion in the House indicated the faith reposed by
Southern members in the effects of frost as a preventive. Gen-
eral King, of Louisiana, said :
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they are put on board under a tropical sun ; both are dirty car-
goes, and more or less leakage goes on into the bilge ; the
hatches, too, are tightly battened. If the germs are on the ves-
sel, can there be conditions more favorable than these for their
active increase? Experience daily teaches us that on such ves-
sels, should the voyage be prolonged, cases of sickness follow
each other in rapid succession, until the vessel becomes a very
pest-house ; whereas, if the voyage is completed in eight or ten
days, we find the sickness breaking out but a day or two before
entering port, where prompt measures put a stop to its further
progress. The longer such a vessel is allowed to remain un-
touched, i. e, the longer a quarantine is exacted, the greater
will be the virulence of the disease, and the greater the danger
of spreading the infection. The epidemic which appeared at
Bay Ridge, Long Island, some years since, was undoubtedly due
to this cause. Vessels were strung along the Long Island shore
to ride out a specific quarantine, until the whole fleet was thor-
oughly infected, and the disease passed readily to the main-
land. It is this practice of detention which in the past has
contravened the interests of ghipping and commereial men, and
has kept up a chronie warfare between merchants and quaran-
tinet

No words ecould better unfold the dangers of commereial ob-
structions in the nature of protracted guarantine, nor suggest
more cogently the radical methods to be adopted for instant
and absolute purification.

Dr. Faget, writing in 1859, said: “ Quarantine measures
must aim at destroying the morbid principle—the germs of
the disease. Now this is not a question of time; it is a ques-
tion of instant action by all the means of purification, and this
after the complete unloading of the ship.” These means of
purification he defines, in September, 1859, as currents of air
and water, submersion, refrigeration, chlorine fumes. * Mer-
chandise,” he says, “can be very easily disinfected. Passen-
gers can be treated very rapidly, provided their goods are thor-
oughly purified.”

# 4 Quarantine,” by 8. Oakley Vanderpoel, M. D., LL. I, New York, p. 20,
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Congress has appropriated money for a first refrigerating
ship. If that one is built, I am sure its efficacy will lead to
others being placed at foreign as well as home ports, and in
some cases machines being erected on land to accomplish a gim-
ilar purpose.

Cold the Natural Antidote of Yellow Fever.

It has been said that a fundamental difference between the
poison of yellow fever and of paludal fever is that the former
ceases to have any action; it is discharged from the system of
the person diseased, and dies. Not so with malarial poison,
which accumulates, and is thrown off, leaving a latent remnant
to renew the periodic attack.

Yellow-fever poison is destroyed by severe frost whenever
or wherever it is not protected from it, so that it is extermina-
ted by this means after epidemies, and can only be renewed by
reimportation. There are conditions under which it hibernates
or lives through a mild winter ; but it is in the folds of reten-
tive clothing, in the interior of frost-proof houses, in dormant
centers of decay or putrefaction, beyond the reach of a temper-
ature of 32° F.; and possibly may it be preserved in a grave.

But, aceording to my inquiries, the mass of organie molecules
floating in the air are precipitated and congealed by cold at the
simple temperature of a white frost, and are as effectually dis-
posed of, in all probability, as if a putrid piece of flesh were
boiled in a hermetically sealed bottle for six hours. For long,
and indeed until quite recently, I hesitated to commit myself
unconditionally to this view. I felt that low temperature
might scotch and not finally destroy the poison. To-day I agree
with Professor Carpenter that “low temperature is the+ only
agency that can be relied on safely to destroy the infection of
the disease,” and for the following reasons:

1. The abstraction of heat is a simple mechanical process,
which can be secured without limit. The lowest temperature
may be maintained, if necessary, for a practically indefinite time.

9, Air cooled can be used in enormous volumes to sweep
out dwellings and ships, to dry and freeze, to sweep away all
products of decay, and exert a lasting antiseptic action.

3, T regard the operation of cold in a yellow-fever ship in
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my own engineer, Mr. W. E. Sudlow, to make the necessary designs. Tt
was first my duty to establish the basis of this work, and I determined that,
in dealing with the largest ships usnally entering such a port as New Orleans,
it would be necessary to provide sufficient power to produce an effect equal
to the melting of from fifty to one hundred tons of ice, as fast as refriger-
ated air or liquids could be distributed in the infected vessel, viz., within
an hour or two. Whereas the average size of merchant vessels entering
the port of New Orleans is under 800 tons, I have deemed it wise to calen-
late the machinery for the disinfection of the largest vessels usnally entering
that port, viz., of 1,500 tons. Even these can be so rapidly refrigerated, by
the contrivances designed, that it would only require a few more hours’
work to deal with much larger steamers.

Disinfection of Air.

The Board of Experts, anthorized by Congress, to investigate the yellow-
fever epidemic, have declared that “in the dissemination of yellow fever
atmospheric air is the usual medium through which the infection is received
in the human system.” It is therefore of paramount importance to deal
effectually with the air confined in the ship. We have provided for the
complete circulation, washing, and cooling, to any desired temperature, of
the entire volume of air in a 1,500-ton ship, in five minntes, The blower
draws and delivers 26,400 cubic feet of air per minute, whereas the ship
holds, empty, 150,000 cubic feet of air.

No part of the air can remain stagnant or quiescent, for no part of a
ship is made so air-tight that provision can not be made to exhaust effec-
tually by a suitable apparatus.

Disinfection of the Bilge.

Pumps of adequate size will clear out the bilge as much as possible.
But the difficulty, especially in wooden ships, is the adherent organic mat-
ter, which penetrates the wood and remains there a constant source of dan-
ger, discharging into every fresh influx of air, or new cargo, more and more
of the infecting material.

To meet this, a strong solntion of chloride of magnesium will be pumped
into the bilge; and wherever necessary, under a high pressure, by means of
a hose, a current of this artificial *pickle " will be driven into the crevices
and pores of the wood. Chlorides used in this way have a preservative in-
fluence on the wood, and effectually control the putrefactive or fermenta-
tive changes which the fetor indicates as concomitants of the contagious
pringiple. The solution thus forced may be at 20° or 80° below zero of
Fahrenheit, if necessary; and on the assumption of the Board of Experts,
that * the yellow-fever poison is not able to withstand the influence of
frost,” it is not difficult to maintain the frozen liquids in cireulation, in con-
tact with the contaminated parts of a ship, so long as to render innocunous
and even destroy such poison.

So far as the purification of the bilge is concerned, the action of deli-
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tanks of the steamer, cooled down below zero of Fahrenheit. This re-
serve will enable us at short notice to overwhelm by cold every part of
the foulest ship, without danger of interference by surrounding tempera-
tures.

It may be necessary to freeze more than one moderate-sized ship per
day, and by this process the freezing machinery can be kept at work night
as well as day, and be constantly in proper condition to meet the require-
ments of trade.

Jost of Refrigeration.

Making allowance for the most skillful sanitary and engineering super-
intendence, this steamer will cost about $2,000 per month, to be kept in
operation. Caleulating that thirty ships only are purified within the
month, the cost of disinfection will be under $70 per vessel. What is this
compared to the cost of protracted quarantine ?

Writing on the 22d of April to the National Board of
Health, I added: “ That a ship should be used as a floating
sanitary laboratory or workshop in the way suggested is entirely
novel, and the points which led me to its adoption were as fol-
lows :

“1. An infected ship is often in distress, owing to the sick-
ness of its erew or other accidents, so liable to occur when offi-
cers and men are mentally and physically disabled. Whether
in distress or not, a pilot has to board her, and thus a constant
link is established between floating centers of infection and
land. In addition to a pilot, a tug is often needed, and the tug
with its erew constitutes a second source of danger. The disin-
fecting or refrigerating ship can therefore serve with manifest
advantage as a pilot-boat, a tug, and a purifying vessel, carry-
ing all the appliances to minister to the comfort of the sick and
the protection of human lives.

“9. A ship is available with its disinfecting or refrigerating
machinery over a wide area near a quarantine station, and, as in
the case of New Orleans, may steam down to the bay and pre-
vent the towing of infected vessels past Port Eads and between
fairly populous lands, before it can possibly be taken charge of
by sanitary officers in quarantine.

«“83. The disinfecting ship may have to deal with the ecargo
of an infected vessel first, disinfect this and land if, and then
proceed to disinfect the ship by refrigeration or otherwise.

‘4, The refrigerating machinery on board the disinfecting
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“g. Apparatus for superheating, and with an entirely novel
method of so regulating superheated steam, if ever used in dis-
infecting a ship which has been stripped for the purpose, as to
maintain safe temperatures and prevent firing or other incon-
venience.”

I have planned a variety of methods, which I know from
experience to be satisfactory, whereby inclosed spaces can be
purified ; and it must always be a matter of importance to dis-
cover the most readily applied and most economical that are
compatible with a sure result.

The National Board of Health, and under it a Board of
Naval Engineers, have approved of my plans and suggestions,
and recommended them for practical execution. It is best,
therefore, to enforce the lessons to which T have devoted these
pages by direct experiment; and extracts from the report of the
Board of Naval Engineers may prove instructive and encourag-
ing to those who are disposed to follow my advice.

Report of the Naval Engineers on the Refrigerating Ship.

That Board published their report on the 12th of June,
after six weeks’ close and searching investigation. They say:

The problem of refrigerating a vessel carrying a miscellaneous cargo
differs materially from anything heretofore attempted, and the data fur-
nished by machines employed in ordinary refrigerating processes can not
be applied to the solution of the present problem without material modifiea-
tions.

The conditions under which the work has to be done will vary greatly
with the size of the ship to be refrigerated, the material of the hull, the
character of the cargo with which she is laden, the temperatures of the
surrounding water and air, and the temperature of refrigeration to be main-
tained in the vessel.

By reference to the steam-logs of several United States naval vessels, it
was found that the mean temperature of the water is about 84° F. Under
the above conditions, the temperature of the vessel must be reduced to at
least the freezing-point of water in eight hours, and the machinery must be
capable of maintaining o temperature of 0° F. for an indefinite period of
time, while the vessel is being unloaded, cleaned, and disinfected.

A vessel having a register tonnage of 1,500 tons has a capacity of 150,000
cubie feet., Taking the mean of the dimensions of several vessels of this
eapacity, but of different models, we find that the immersed surface of snch
a vessel when laden is 10,800 square feet ; the area of the eides when laden
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age thickness of iron hull, considered as a uniform solid wall, separating the
cold air inside the vesszel from the warm water surrounding it, has been taken
as being equal to three fourths of an inch. The value of t, representing the
temperature of the water in motion, is constant, viz., 84° F. The value of
&1, representing the temperature of the refrigerated air, varies between
84° F. at the commencement of refrigeration and 82° F. at the expiration
of eight hours. The transmission of heat has been caleulated for a mean
difference of temperature of 26° F. for eight hours.

6. The quantity of heat transmitted by contact of the warm outside air
with the sides and the deck of the vessel, This quantity is caleulated by
the following formula of Dulong and Petit, as modified by Péclet, viz.:
C =113641*3 (2), in which  is the number of calories (or French units
of heat) transmitted per square métre per hour, when ¢ represents the dif-
ference of temperature in degrees centigrade. (A caloric is transformed
into British units of heat by multiplying it by 8:06832.)

Since the transfer of heat through the deck and the sides of the vessel
may be prevented to a great extent by covering them with blankets, mat-
tresses, sails, ete., only one tenth of the quantity found by equation (2) has
been taken into account.

As only a rough approximation of the quantity of heat thus transmitted
was attempted, the difference of temperature has been taken as being one
half of the final difference during the whole eight hours; that is to say,
% = 14-44° C.

The absorption of heat from and the transmission of heat through the
hull form so large a portion of the total heat to be absorbed in the case of
an iron vessel, while these guantities would be relatively small with a
wooden hull, that a machine capable of refrigerating an iron vessel will be
amply sufficient for a wooden one.

The number of units of heat to be abstracted per honr by the machine
in order to maintain the temperature of the vessel at 0° F. has been calen-
lated from formulas (1) and (2), assuming that the temperatore of the ves-
sel is 0° F., and that the areas of the immersed hull and of the sides are
those obtaining when the vessel is empty.

Units of heat to be abstracted in the first eight hours.

Units of heat abstracted in reducing temperature of 49,5600 cubic feet

e g b ) e o e B L e e L e s 44 640
Units of heat abstracted in reducing the vapor contained in the air, when

saturated, to-water 6f 832 F. .. ... -cieciceanananannanannanss 98,722
Units of heat abstracted in reducing iron hull from ‘84° to 82° F...... 8,606,565
Units of heat abstracted from cargo (estimated).. ...ooovvevvesvovnna. 8,606,863
Units of heat transmitted from water through iron hull.. .. ........... 3,868,300
Units of heat transmitted from air through protected iron hull........ 108,428

Total units of heat to be abstracted during first eight hours.... 91 511,816
Average work to be done per hour. .. ........ SRS e fa Ly
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