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INTRODUCTION.

The assembling of 250,000 volunteer troops in military eamps within
a short time after the declaration of war against Spain in the spring
of 1898 taxed all the bureaus of the War Department to the utmost.
The Medical Corps of the Regular Army was barely sufficient for our
little Army of 25,000 men. To this corps of trained medical officers
were suddenly added 115 commissioned medical officers of volunteers
and 332 medical officers of State organizations, most of whom had had
no previous military experience. Owing fo the extensive prevalence
of typhoid fever in our eamps, it became necessary at a later date to
reenforce this enlarged corps of medieal officers by the employment
of contract surgeons. The number of contract surgeons in service
on June 30, 1398, was 151; July 31, 272; August 31, 512; September
30, 564. At the same time the Hospital Corps of the Army, which
before the war consisted of 520 privates, most of whom were tolerably
well trained, had to be expanded by the addition of 6,588 recruits,
who for the most part were entirely untrained and consequently unfit
for the responsible duties of nursing seriously ill men. It therefore
beeame necessary to send to our general and camp hospitals trained
female nurses, whose services were highly appreciated by our medical
officers generally, and, indeed, under the cirecumstances, were indis-
pensable. The number in service on June 30, 1898, was 23; July 31,
162; August 31, 924; September 30, 1,065.

The enormous task which confronted this enlarged Medical Depart-
ment is shown by the fact that more than 20,000 cases of typhoid
fever occurred among our troops encamped within the limits of the
United States during the months of May, June, July, August, and
September, 1898, The causes for this extensive prevalence of a fatal
infectious disease are fully set forth in the exhaustive report made
by the board of medical officers convened by my request (Special
Order 194, Adjutant-General’s Office, August 18, 1898). I regret that
it is not practicable at the present time to publish this report in
extenso. It consists of 2,600 typewritten manusecript pages, and is
accompanied by 5 maps and many plans of camp sites, 84 graphic
charts showing the prevalence of typhoid fever, intestinal disorders,
and malarial infections in the various volunteer regiments, and 9
charts showing the meteorologieal conditions prevailing at the prinei-
pal camps during the period to which the report relates. The report
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as a whole will for the present be placed in the library of the Sur-
geon-General’s Office, where it may be consulted by those desiring to
see the original data upon which the conclusions of the board are
based. In order that these conclusions may be available for the use
of the profession at the earliest practicable date, the following ab-
stract of the report is now published. I desire to express my high
appreciation of the able and painstaking manner in which the board
has accomplished the task imposed upon it, and also to express my
sincere regret at the death of Maj. Edward O. Shakespeare, surgeon,
U. 8. Volunteers, which occurred very shortly after he had completed
his arduous labors as a member of this board.
GEO. M. STERNBERG,
Surgeon-General U. 5. Army.



LETTER OF TRANSMITTAL.

The SURGEON-GENERAL [J. S. ARMY.

Sik: I have the honor to forward herewith the report of the board
of medical officers convened per Speeial Orders, No. 194, Adjutant-
General’s Office, August 18, 1893, In submitting this report, which
gives the results of the board’s investigation into ‘‘the cause and
extensive prevalenee of typhoid fever in the various military camps
within the limits of the United States,” I desire.to bear witness to the
unremitting labors of the volunteer members of the board, Majs. Vie-
tor C. Vaughan and Edward O. Shakespeare. Although honorably
discharged from the service of the United States on June 30, 1899, at
a time when this report was far from being completed, these gentle-
men voluntarily continued to give their services to the Government,
to the entire exclusion of their private interests; the former until
January 31, 1900, and the latter until the day of his death, June 1,
1900. Whatever seientific value, therefore, the report of this board
may possess, must be largely credited to the untiring efforts of its
volunteer members. 1 desire also to call attention to the invaluable
assistance rendered the board during the past two years, in the prep-
aration of tables, charts, ete., by Mr. C. J. Myers, chief clerk, Army
Medical Museum. _

Very respectfully, WALTER REED.
Major and Surgeon, U. S. Army,
President of the Board.

SPECIAL ORDERS, WAR DEPARTMENT,
ADJUTANT-GENERAL'S OFFICE,

No. 194, Washington, August 18, 1898.
* * *

3 #* Ed *

40, A board of medical officers, to consist of Maj. Walter Reed,
surgeon, U. S. Army; Maj. Vietor C. Vaughan, division surgeon,
U. 8. Volunteers, and Maj. Edward O, Shakespeare, brigade surgeon,
U. 8. Volunteers, is appointed to meet in this city at the earliest date
practicable for the purpose of making an investigation into the cause
of the extensive prevalence of typhoid fever in the various military
camps within the limits of the United States, under such instruc-
tions as it may receive from the Surgeon-General of the Army. The
board will call the attention of the proper commanding officers to any
insanitary conditions which may exist at the camps visited by it, and
will make recommendations with a view to their proper correction.

5
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The report of the board will be forwarded fo the Surgeon-General
as soon as practicable after the completion of the investigation
contemplated.

Such journeys as may be required under the above order are neces-
sary for the publie service.

#* e # * # S *®
By order of the Secretary of War:
H. C. Corgix,
Adjutant-General.

INTRODUCTION TO THE STUDY OF TYPHOID FEVER IN THE
FIRST. SECOND, THIRD, FOURTH, AND SEVENTH ARMY CORPS.

It will be well to explain the method pursued in the study of
typhoid fever in these several organizations.

In eomplianee with the order convening the board we visited and
carefully inspected all of the larger encampments in the United
States, viz, Camp Alger, Va.; Camp Cuba Libre, Jacksonville, Fla.;
Camp George H. Thomas, Chickamanga Park, Ga., and Camp Meade,
Middletown, Pa. We also inspected the camps at Fernandina, Fla.,
Huntsvillé, Ala., Knoxville, Tenn., and Wycefi, N. Y. In making
this inspection, which covered the period from August 20 to October
10, 1898, we endeavored to ascertain by the testimony of medieal
officers, especially the regimental surgeons, and by direct personal
observations all the facts ascertainable with regard to the origin and
spread of typhoid fever in the several commands. We acquainted
ourselves with the water supply, the nature of the soil of the camp
site, the space allotted regiments, the arrangement and size of the
tents and the number of men oceupying each tent, the disposal of
excreta, the location of sinks with reference 1o mess tents, the dis-
position of garbage, the care given to the conditions of sinks and
cesspools, and the thoroughness with which the camps were policed.
Not only did we try to elicit all the data obtainable on these several
points in the larger encampments, but we were also partieular to
bring out all the evidence possible with regard to the water supply,
the character of the camp site, the disposal of execreta, and the prev-
alence of disease in the various State encampments. We visited
regimental, division, and other hospitals and ascertained the methods
of disinfection practiced in these hospitals. In short, we endeavored
to see for ourselves everything that might have a bearing on the
origin and spread of typhoid fever,

Upon our return to Washington we found ourselves in possession
of more than 1,000 typewritten pages of testimony given by medical
officers, all of which bore in one direction, viz, to the conclusion that

typhoid fever in our several ca mps was due to the contamination of
the water supply.
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We next began the study of the records of the Surgeon-General's
Office. These consisted of the reports of sick and wounded made at
the end of each month by the regimental surgeons. TIn the study of
the regiment, which we have taken as the unit, we have first carefully
examined the monthly sick report made by the surgeon in charge.
After a thorough study of the regimental records, we have gone
through the division and general hospital records, and have endeav-
ored to trace as fully as possible the history of every prolonged ill-
ness in the regiment, especially those of intestinal origin or of a
febrile character, no matter under what diagnosis recorded. We
have made a special effort to determine when the first case of typhoid
fever appeared in the regiment. In doing this we have given the
date of the first ease of *‘ probable” typhoid fever and that of the first
case of ‘“*recognized” typhoid fever. Of course, in many instances
these dates are the same, because the first case of probable typhoid
fever was recognized as that disease. In the case of the First and
Third Army Corps we have made from the regimental records a list,
including the name, rank, and company, of every man who was sick
ten days or longer. After doing this we have taken the hospital
records and ascertained as far as possible the disposition of each of
these cases. In the case of the First and Second divisions of the
Second Army Corps and the Second and Third divisions of the Seventh
Army Corps we have copied out the name, rank, eompany, and regi-
ment of every officer and soldier sick with any germ of intestinal or
febrile disease.

We have followed these through regimental, division, general, and
State hospitals, and have ascertained the duration of the attack and
any changes in diagnosis that might be made. In 32 regiments of the
Second Army Corps and in 16 regiments of the Seventh Army Corps
we have traced the subsequent history of every enlisted man having
a short diarrhea or supposed mild malarial attack, in order to see
whether these individuals afterwards showed any immunity to typhoid
fever. - Having endeavored to ascertain with every degree of accu-
racy within our power the number of cases of typhoid fever in 118
regiments, we found that the data were more or less incomplete in 20,
Of the remaining 98 regiments we have charted by company and regi-
ment 34. In 60of these regiments all cases of typhoid fever, all short
and long malarias, and all diarrheas are indicated on the charts
according to the date of their oceurrence. Of the remaining 24 regi-
ments only cases of typhoid fever are charted.

Bearing on the possibility of infection by personal contact, we have
endeavored to locate by tents and in the order of their oceurrence
every case of typhoid fever which developed in a number of regi-
ments of the Second and Seventh Army Corps, especially in the Fif-
teenth Minnesota, Thirty-fifth Michigan, Two hundred and third and
Two hundred and first New York, and Second New Jersey Volunteer
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Infaniry. These data were furnished largely by the medical officers
of these regiments, and in part by the eaptainsg of 15 c-frmpanimg of
regiments belonging to the Second and Seventh Corps.

It will be readily seen that in prosecuting this work we have assumed
a task not only of great magnitude but one beset with many difficul-
ties. The incompleteness of regimental medical records, the changes
in the spelling of names, the giving of initials, and the statement of
rank and company have given us no end of trouble. However, we
have spared no pains and we believe that we have not duplicated
eases. In the case of men who were furloughed we have carefully
searched the reports of mustering-out officers; and in ascertaining
the names of those who have died and the cause of death, we have
resorted to the records of the Adjutant-General’s Office. Many men
were sent home on hospital trains and were distributed in eivil hos-
pitals throughout the country. The medical officers of these hospitals
have, as a rule, been kind enough to send us detailed reports giving
the name, regiment, rank, company, diagnosis and termination of each
case. In a few instances hospital officials have refused to make such
reports, hence we have not secured reports from all the eivil hospitals.
However, in some of these institutions in whieh the superior officers
have refused to supply us with the desired information physicians in
immediate charge of patients have at considerable sacrifice of time
made out the desired lists for us. To all of these we wish to express
our warmest thanks.. We are particularly indebted to Maj. David
C. Peyton, surgeon, U. S. Volunteers, for complete reports of sick
from the various State and city hospitals of Pennsylvania.

Having ascertained when the first case of typhoid fever appeared
in each regiment, we have endeavored to trace the progress of the
disease and to account when possible for its spread. Espeecial atten-
tion has been given to the effects of the movements of regiments, the
sites of camps, the water supply, and the disposition of feecal matter
upon the spread of the disease.

It will be seen that we speak of “recognized” or ‘‘ certain” and
“probable” cases of typhoid fever. The recognized or certain cases
need no eomment nor explanation. By ““probable™ we refer to cases
which were not recognized by any of the military medical officers as
typhoid fever, but which we believe to have been cases of this disease.
We have kept these two classes distinet in order that our statistics
may not be vitiated by our own ideas. When we began the inspection.
of camps and hospitals, we soon saw that many medical officers were,
in our opinion, failing in the recognition of typhoid fever. Immedi-
ately we asked the Surgeon-General to send to each encampment an
expert properly equipped to make blood examinations for the plas-
modium of malaria and to apply the Widal test for typhoid fever. It
is to be regretted that these examinations were not begun earlier.
However, we have been able through these experts to clear up the
diagnosis in a large proportion of the cases, In many places our

B LF el
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report will apparently be a reflection upon the professional skill of
the medieal officers. This reflection is, however, more apparent than
real. We wish to testify to the fact that the medical officers, both in
the volunteer and the regular service, were men of more than average
professional ability. It is true that weak men were found in both
lines of service, but these were the exceptions and not the rule. The
fact that so large a number of most competent mediecal men left their
remunerative practice to devote their time and energy to the service
of their country, with most inadequate compensation, must always be
accounted to the eredit of our profession. In extenuation of the fact
that medical officers failed to recognize many cases of typhoid fever,
it must be said that the regimental medical officer had the majority
of these eases under observation for so short a time that with the
means at his command it was quite impossible in a large percentage
of the cases to make a positive diagnosis. The rules required that all
cases of sickness of forty-eight hours’ duration should be sent to the
division hospital. This rule is a wise one, and it is unfortunate that
it was not always obeyed. It is undoubtedly true that typhoid fever
was often spread through a regiment by keeping cases of this disease
in quarters or in regimental hospitals, where provision for the disin-
fection of stools and the care of patients were wholly inadequate, to
say nothing of the fact that the time of the regimental medical officer
was s0 oceupied with matters pertaining to eamp sanitation and with
the care of numerous cases of temporary illness that he was not able
to give sufficient attention to those sick with typhoid fever. More-
over, regimental medical officers were frequently detached from their
commands and placed on duty in division hospitals or elsewhere.

It will be seen from figures to be given later, in which we compare
the mortality from typhoid fever in the Army with that from the
same disease in eivil practice, that the army surgeon in his failure to
recognize all cases of typhoid fever showed no greater incapacity than
that which is daily shown by physicians in many of the larger cities
in our country.

In our listof “ probable” casesof typhoid fever itis to be presumed
that we have included a few which were not aectually cases of this
disease. However, we think that the death rate among the cases of
probable typhoid fever shows that we have not overestimated the
number. Be this as it may, we have endeavored to give every faet
that we could obtain concerning each case. We have endeavored to
make this m;mr't'n full and complete statement of faets, from which
we have drawn certain conclusions. The faets are placed before the
reader; these he must aceept. With our conclusions he may agree
or he may draw others to suit himself. In endeavoring to state all
the facts, we have made this report somewhat voluminous, but we
think we have been justified in doing this. Our sole endeavor has
been to get as near the absolute truth as possible.






CHAPTER 1.
TYPHOID FEVER IN THE FIRST DIVISION, FIRST ARMY CORPS.

Commands.—Firat Kentucky, Third Wisconsin, Fifth T1li-
nois, Fourth Ohio, Third Illinois, Fourth Pennsylvania, Six-
teenth Pennsylvania, Second Wisconsin, and Third Kentucky.

GENERAL REMARKS.

It is quite certain that most, if not all, of the regiments of this
division reached Chickamauga with one or more men infected with
typhoid fever. The number of cases of probable typhoid fever devel-
oped in this division, with a mean strength of 11,339 officers and men
at Chickamauga Park, may be tabulated as follows:

» | Number
Commands. {Arrived.| Left. of CABOR.
First Brigade, |

1st Kﬂntucgy e e e e e e o L e ] L L s 5

Gt e b e e e e e e s A R e ] | 1 | e B 49

5I]1 T Rt = e s s S D s e e b S e M LT LA e TR 47
Second Brigade

R Y e e e e e ] My e Tl g 19

R I e e e R e e M A o i ]

AN R YA IR = o o niasisrsesicEEsas e rEer s vnso| MEY 106 L Jaly 28 20
Thivd Brigode.

RO Py AN - e e e May 1T Tily 8 17

A T T e e st e e T L e e Pl el e (i B e i

i SR T 7T o e B L S e e L BB B £ 1 O i July 28 1]

It may possibly be of interest to endeavor to ascertain whether or
not the rapidity with which typhoid fever spread among the different
regiments was in direct proportion to the number of infected men in
the regiment when it reached Chickamauga. We do not suppose that
this question can be answered coneclusively and positively, but the
inquiry may be of some interest. We will compare the Third Illinois
with the other regiments of the same brigade. Praetically the regi-
ments of this brigade came to the park and left at the same time.
During the fourteen days that remained of May, after the arrival of
the Third Illinois, this regiment developed 9 eases of probable typhoid
fever. We will suppose that all of these were infected before the
regiment reached Chickamauga. Then we may say that this regiment
had within itself 9 foei for the distribution of the disease and from
these foci there were developed, up to July 22, 60 cases of probable

11
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typhoid fever. During the fifteen days that remained of the month
of May, after the arrival of the Fourth Ohio, there developed in this
regiment 6 cases of probable typhoid fever, and from these 6 foci there
developed, up to July 22, 19 cases of probable typhoid. During the
fifteen days that remained of the month of May, after the arrival of
the Fourth Pennsylvania, there were no cases of typhoid fever in this
regiment and 26 cases developed by July 23. We have carried out
this line of inguiry in several brigades and have reached the general
conclusion suggested by the above-given figures, i. e., there is no con-
stant relation between the number of men infected with typhoid fever
in a regiment at the time of its going into a eamp and the number
that developed the disease outside of those previously infeeted within
a given time. The explanation for this is not diffieult to find. The
means for the spread of the infection must vary in every command.

There is one point in connection with the camp of the Second Bri-
gade of the First Division at Chickamauga, which may be worthy of
consideration. From April 22 to 30, 1893, the Sixteenth U. S. Infantry
was encamped in Chickamauga Park. At this encampment at this
place this regiment reported no sickness, but soon after it reached
Tampa in May, 1898, it reported 13 cases of acute intestinal eatarrh,
3 cases of diarrhea, and 3 eases of typhoid fever. When the Second
Brigade of the First Division of the First Army Corps was located in
Chickamauga Park, the regimental ecamp of the Third Illinois oceupied
a part of the site recently vacated by the Sixteenth U. S. Infantry,
while the other regiments of this brigade were placed some distance
away. It is possible that the Sixteenth U. S. Infantry might have
infected the ground subsequently ocenpied by the Third Illinois. As
an isolated instance, this fact can have no great signifieance: but we
have found numerous similar instances, and we are strongly of the
opinion that only in ease of the most urgent military necessity shounld
any command be placed on a site recently vacated by another.

It must be evident from the histories of the regiments of this divi-
sion that military organizations after becoming widely infected with
typhoid fever do not lose this infection on changing locality of camp,
even when all the sick are left behind and the site to which the com-
mand removes is free from infection. The infection is carried in the
bodies of the men, in their clothing, bedding, and tentage. Thorough
disinfection of everything in addition to change of location is neces-
sary in order to stamp out typhoid fever after it has become widely
distributed in a command.

We have not been able to obtain the records of the hospital of this
division.
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Summary of deaths in the First Division of the First Army Corps.

oty | Foahs
[ Total ue
Commarnds. deaths. | typhoid
Bvar.
First Brigade,
latEhntuc;i_n_"_n_"__"__“.__“__“____“_“__"_.____.___“_“_____ 25 18
e e e e e e bl 21
L e e T B S e RO L 16 B
T e S E s e Hl &0
Second Brigade.
T e B e e R T o e T 26 14
T e e e T H 25
T By T e e e o e e e e 35 b
o ey b SRR R UL el I Y 105 | [
Third Brigadé. .
L T e o P e e e i e S s 40 | 3
b T e e e e e e g P e e e R S O i R i1 =5
[ T T e e S e e R o S O el e 17 11
T ot S e i o S ey e s | 12
e T A e O UL O S SR 283
Mesthadns tatyphodd fetrer ... - . . o e oo 190
Percentage of deaths from typhoid to total deaths.. . .. .. ... ... 67.49

CHAPTER I1.

TYPHOID FEVER IN THE SECOND DIVISION OF THE FIRST
ARMY CORFS.

Commands.—Thirty-first Michigan. One hundred and sixti-
eth Indiana, First Georgia, One hundred and fifty-eighth
Indiana, Sixth Ohio, First West Virginia, First Pennsylvania,
Fourteenth Minnesota, and Second Ohio.

GENERAL REMARKS.

It seems to us more than probable that the water supply for this
division during May, June, and July at Chickamauga became infected
with the specific poison of typhoid fever. We think that this was
most probably true of the Jay's Mill well, from which the First and
Second brigades obtained their water supply in part, and of the
Brotherton Road well, from which the Third Brigade obtained its
water supply for some time after its arrival. The location of both of
these wells with reference to the camps which they supplied, together
with the fact that these camps were infected, renders it mueh more
than probable that the water of these wells became infected with
typhoid fever. We are quite positive in our belief that water infec-
tion was one of the means by which typhoid fever was spread through
this division while at Chickamauga. It is unfortunate that proper
bacteriological studies of these waters could not have been made at
the time. As has already been stated, we see no reason for believing
that these wells were infected when the troops arrvived. In faet, we
have already given strong reasons for believing that these wells were
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not infected at that time. Employees about the park had long been
accustomed to drink these waters, and typhoid fever had not followed.
The water from these wells did not introduce typhoid fever among
the troops. The troops brought the disease, infected the water, and
then drank it. We do not make these statements as demonstrated
facts, but as the opinions which we have reached as a result of our
study.

However, water was not the only means by which typhoid fever was
spread among the troops of this division at Chickamauga. Like all
other organizations in the park at that time, the eamps of the regi-
ments of this division became terribly polluted. Sinks could not be
properly constructed. Their contents were not kept covered or even
kept within bounds, but overflowed and polluted the soil about them.
Flies swarmed alternately about the sinks and the mess tents. Men
carried infected filth on their persons and in their elothing. Tents,
‘blankets, and equipage in general became infected, and when this
division moved to Knoxville it carried with it innumerable cultures
of the typhoid bacillus.

At Knoxville the water supply was 11{:-1; contaminated, but the infec-
tion brought in the bodies of the men and in their clothing and equip-
age was disseminated by flies and the epidemic continued until the
coming of cool weather destroyed these pests which had inflicted
greater loss upon the American soldiers than the arms of Spain.

The fact that the epidemic of typhoid fever at Knoxville disap-
peared with the approach of cool weather—at a time when typhoid
fever is generally found to be most rife in eivil practice—is to us a
strong confirmation of our belief that flies had much to do "I-T'lt-h the
dissemination of this infection.

Summary of deaths in the Second Division of the First Army Corps.

Total d 3
i ne to
Commands. Anathi. t?p]:l obd
Firat Brigade.,
LB M R I o e oo P L L e e &7 16
L o e e e R o L A 11 ]
et e pa: oo L LR S AT R B e, D i i O e e 10 ]
m 3
Second Brigode. ———————
158th Imliuua 2 1 i
- ith Ohio. . e e 21 149
THE Wt VIR o it in it inie i tu s TR e oy 15 12
I i
Third Brigade
o e b b e S el e s oo o R S 14 12
Tt B T Tl e S e e e S e R o D e e 11 10
R e e e e T e e L s e s S s 14 13
8o | &5
1

Total deaths________._... e N ER Tl 185
Deaths due to t}*phmt] fevar _________________ A/350% LIE N 109

Percentage of deaths from typhoid to total daaths_ L OUh f e e e e PO
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CHAPTER II1I.

TYPHOID FEVER IN THE THIRD DIVISION O THE FIRST ARMY
CORPS.

Commands.—Fifth Pennsylvania, Twelfth Minnesota, First
South Carolina, Eighth Massachusetts, Twenty-first Kansas,
Twelfth New York, Second Missouri, First New Hampshire,
and Ninth Pennsylvania.

GENERAL REEMARKS.

All the regiments of this division excepting the First South Caro
lina arrived at Chickamauga Park, Ga., practically at the same time
(May 20); all left about the same time (August 23-27), and all went
to Lexington, Ky. The following table gives figures showing some of
the most important facts concerning typhoid fever in the different
regiments of this division: :

Number Pear cent | Per cent
Date of | Total | " Total | Deaths | of deaths | of deaths
Commands. first | number T""Eﬁ' a Dth.a from n.muugi AMONE
case. | of cases. m Saths. | {yphoid. pmba.h mcn-gmmd
| J | cases
Flirst Brigade,

5th Pennsylvania ... Mar 19 338 152 16 16 1.73 10. 52

12th Minnesota . .......... May 20 433 144 20 19 4.88 18.12
Second Brigade,

Bth Massachusetts...... | May 28 e 157 30 18 ALl 12.10
Zlst Kansas_ . ceee| May 21 b = a1 7. 14 2.10
12th New York .. ceeo JUunE 6 4980 144 21 20 4.00 | 153. 88

Thired Brigade,

2d Missouri............. May 20 348 151 2 | 19 7.08 10.49

lst New H.nmr:ah:rﬁ | May 2 =7 213 82 | 30 110, () 14.18

fth Pennsylvanin. May 31 | =11 156 b} | 26 7.78 16. 77

e e

Total number of cases of probable typhoid fever in the eight regiments.. 2,726
Total number of cases of recognized typhoid fever in the eight regiments. 1, 241

Total number of deaths in the eight regiments . __ e 189
Total number of deaths from typhoid fever in the mght ragimmts ...... 170
Percentage of deaths among probable cases of typhoid fever.............  6.23
Percentage of deaths among recognized cases of typhoid fever. . . . ___ 13.69
The mean strength of these eight regiments from May to September. as

nearly as we can ascertain, was_ . . . s 10, 829
Figuring on this basis we find the parcentage ﬂf pm‘hahla t}rphmd faver in

theee adght regiments to DO, - . oo i ieccarematemeeeeaa 26.3D

It was quite generally believed among medical officers at Chicka-
mauga that the Second Division of this corps developed typhoid fever
much later than the Third Division. As we have already learned,
the Second Division obtained its water supply from wells and springs;
the Third Division obtained its water supply prineipally from the
pipes that distributed the water of Chickamauga Creek. Many army
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medical officers believed that the Chickamauga Creek water became
contaminated early in July, and that regiments supplied with that
water developed typhoid fever much more prominently and rapidly
than the other regiments did. In order to determine how much of
truth there may have been in this general idea, we will tabulate the
prineipal figures concerning-typhoid fever in both of these divisions.
In doing so we will omit the One hundred and sixtieth Indiana from
the Second Division and the First South Carolina from the Third
Division. This will make the mean strength of the two divisions
practically the same. We omit these two regiments because both of
them left Chickamauga muech earlier than the other regiments.
Omitting these two, all the regiments of the Second and Third Divi-
sions reached Chickamauga within a few days (May 17-22), and all
left within a few days (August 21-29) with the exception of the fact
that the First Georgia did not reach Chickamauga until June 17.
However, this regiment had been encamped at Griffin, Ga., and we
will ineclude the cases of typhoid fever developed in this regiment at
that place. g

g Number |
Date of | of cases | Total Total | Deaths
Commands. first |developed | mumber| Jo-5. | from
case. | at Chick- |of cases. trphoid.
amanga. |
SECOND DIVISION. |
First Brigade. [
L B e el o Bk 1 | o5 | =30 = 16
T A g e e e A T T &k L 120 10 9
Second Brigoade, I
ki BT e ol el Bl e B U5 128 121 10
o] T S e Sl T R e A e T S 70 201 2] | 19
1st West Virginda . ... ...... S EEEEELEEEE e June f | 5] 250 15 | 1=
Third Brigade. ! |
15t BennsylvANIN - oo e m e e e MR T2 129 | i 14 12
L s b T My 2 114 286 11 10
2 Ohio E R es e L e e s May 20 160 | 403 14 13
ot e et EL | e I 3| 1,49 124 | 101
THIRD DIVISION. T |
Firat Brigade. |
fith FE_uuﬂylvania..,,m......____.__......_...! May 19 152 b 16 | 16
12Eh MINHeaot . .. e e i e e eeee | WAy 20 20 438 | 20 | 19
Second Brigade. |
8th Massachusetts. . .........cccceeuren.....| May 28 55 272 | 2 | 10
PGB i e S T e T M ]| 154 204 | = 21
AN e O S T e e e e T i ey 197 480 | 21 ‘ 20
Third Brigade, | |
Rl LT e A e e May 28 | wo| sl 20 19
1st New Hampshire. .. .....occoooooooooo.. May 24 | %] | 207 | a2 30
Oth Pennsylvanis..........ccccoeeneianenennnaa| May 81 | 217 | B4 = %
s g b e i D T R (<o Lo T 1,004 i_a*rm l_' 190 170
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Total number of cases of probable typhoid fever in eight regiments of

the Second Division . . e [ )
Total number of cases of pmbahlu tjrphmtl favar in alght raglman‘ta of

L ei et B0y (o - N I G IS L R 1 SR 2, 726

Excess of cases of probable typhoid fever in the Third Division
over those in the Second Divigion . ... _. ... ...... . ... ceceeeann.. i
Total number of cases of probable typhoid fever developed in eight
regiments of the Second Division at Chickamaunga ___. 834
Total number of cazes of probable typhoid fever devalnped in a1ght
regiments of the Third Division at Chickamauga. .. ... ____.____ . 1,604

Excess of cases of probable typhoid fever developed at Chicka-
manga in the Third Divigion over those developed in the Second
SREREABTERIR ey o s S i e LS 2 e T
Total number of daaths in elght reglments of the Sﬂc:ond Dlﬂa]ﬂn P "
Total number of deaths in eight regiments of the Third Division .. ... 190

Excess of deaths in the Third Division over those in the Second
Division . e ang 06
Total number of deatha frc—m typhmﬂ fever in elght ragimﬂnt.ﬁ of the
Second Division ______ .. =S iAo 5 101
Total number of deaths fr-::m t_r,-phmd favar in E‘lght ragxmenta of tha
g Bt s S R e e T 170

Excess of deaths from typhoid fever in the Third Division over
those in the Second Division. . gt s Py 1 b L (1]
Percentage of deaths among pmha.bla CASes nf t.yphmd fﬂver in t.he Eemnd
Division_ ... ____ 5.17
Percentage -::f deatha among pmha’nle cases af t}rphmd fsver in tha Thlrﬂ
Division . B T e T et e B

We (3:31'1:@&1&1}r must conelude from the above-given figures that the
general idea prevalent among medieal officers at Chickamauga that
typhoid fever was much more prevalent in the Third Division of the
First Army Corps than in the Second Division of the same corps is
correct. Typhoid fever diffused more rapidly and more widely
through the Third Division than it did through the Second Division.
Whether or not the greater prevalence of typhoid fever in the Third
Division was due to the faet that the regiments of this division used
Chickamanga Creek water we will not at present attempt to determine.
We will leave the discussion of this subjeet until we have studied
typhoid fever in the Third Corps.

7273——2
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Summary of deaths in the Third Division of the First Army Corps.

Total d .
| doeto
Commands. deaths. | typhoid
BVEr,
First Brigade.
Bth Pannsylvania . cocmcccammccna cn e s tcssm s au e n rmrn e sn e e mm e e 14 16
R N B L e b e = ) 14
T SFa L b ] §T T S e e s St e Do Sl S S S S e o e S e i S b1} 10
AL o e o e e e 7 45
Second Brigade.
B e B i e e b 1] 18
R T D et e e L R R e = 21
] o T e T e el e e i o e e S 21 20
Ly e e e o e S e s S e e it 3 6
Third Brigade.
P B T e SR e T e e e e Lt S e s e 20 18
let Mew HEmpahire - .o oo e e e e e e a2 b ]
h Pennsylvanis - oo ie oo sicscesecmeen e mpE e memmnaa T et 25 26
R o e R L e L e e &0 b3
|
Matalidaatha - __ o o e e e e e e e 210
Deaths dne to typhoid fever . ... oo ... Sty pUF T S S 180
Percentage of deaths from typhoid to total deaths ________________________ 85.7

In comparing the extent to which typhoid fever prevailed in the
different organizations of this corps, one question that very naturally
arises is: Did the regiments that remained at Chickamauga suffer
more or less from typhoid fever than those that left Chickamauga
earlier in the season? In order to study this question we will divide
the regiments of this corps into two groups. The first group will eon-
tain those regiments that left Chickamauga before August 3, 1898,
The second group will contain those regiments which left Chicka-
mauga subsequent to August 3, 1898, We will endeavor to aseertain
which of these groups of regiments suffered more severely from
typhoid fever, and which had the greater death rate. In making
this comparison we will have to depend upon the total number of
deaths and the deaths attributed to typhoid fever.

FIRST GROUP.

| Per cent | Per cent
Total Deaths | of deaths | of deaths

deathn rom_ | amon AMOTE
' |typhoid.| probable recognized

| | cases. CASES.
ST T < PR o BN S . .. o8 18 | 8.87 20,45
[ S LT o R e e s e S R A D e 3 . 6.3 2.4
L e e e e 16 8 | 6.40 | T.08
P T R D T O B SR e T 2% [ R, R S
B I N B e e R e e e e e 44 ﬁi 4.57 | 18.77
L T B T R e e 5 L SRR S, (R
R AR Y LRI Luas & e o s e e it s S ke SR &0 T BERSs ERR T
2(1 P R R T e S D T 41 ol 8.20 | an
lﬂi'.lfl:'l }{uﬁtuck}'....._....._.--.-.---..-..... T 17 11 ﬁ.m! Ees
i Indianm L S e S 11 8| 3.58 | 157.02
1ot Bonth Caralinn o s ieais M) [T ———el 1 LLEE
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SECOND GROUP.

Per cent | Par cont
| Pota] | Death | of deaths | of deaths
| deaths. from | amo AIOnNE
I typhoid., probable [recognized

| cases. | cases.
R I D i o e e e e s & 16 it G 18, 6
1|y e e 10 8| 7.60 2500
156th Indiana. . R A R e e R G S R 12 10 7.81 20. 40
fith Ohio .. e A e 21 14 . 52 12.83
lat West Hrgmla B 15 12 4.61 11. 52
S Ty g ) | O e SRt S e 14 13 540 7.10
100 e e e IR e e T e e 11 10 3.49 6. 85
AL R e B S S e T SRR e 14 13 | 3.8 LRl
Sth Paunujlvanin________;;__L____________._“.“ - 16 | 16 4.73 10, 52
b A T A 20 | 18 | 4. 38 15.19
Sth H&saa-:rhusattﬁ........-------.-..--..-----..------- 30 18 | 7.00 12,10
L T e e SRR A S R e 23 | 21 T. 14 2210
12th New York.. e e TE e e e o L LR 21 20 4.00 14,88
2d Missonri.. SR ) S e T P RN 20 19 7.08 10. 48
15t Naw Hampshirva__ B L e a2 30 100, 00 14.13
fth Pennsylvania __ fwitanats e e et = e 1] '4".':'El-J 16. 77
Eleven regiments in tha first group lost from all causes. R 314

These 11 regimentshadan aggregatestrength when theylaﬂ: Uhmkama.uganf 13,814
Percentage of deaths from all canses in the 11 Tag‘.lmenta that left Chicka-
maugaearly. .. ... ... S SRR L o S -
Sixteen regiments in the aac{:nd g'mnp lﬂst fmm a.Il CAOTBOR ... _..cocvevn.- 314
These 16regiments had an aggregatestrength when theyleft Chmlmma.u gaof_ 20,334
Percentage of deaths from all causes in the 16 reglmanta of the second
group, which left Chickamauga later .. St hiers oL BN 1,

It will be seen from these hgmes th&t- S0 fzu as 10::13 by death from
all causes goes, these two groups differed, the loss being greater in
the regiments that left Chickamanga early.

Eleven regiments in the first group lost by death from typhoid fever .. ____._ 208
Percentage of deaths from typhoid fever in the 11 regiments that left Chn::k-
ST Ty s s et e e e et aaesy Ll
Sixteen regiments in the aem:md group ln::at h}r dauth frum typhmd fever. . am
Percentage of deaths from typhoid fever in the 16 regiments that rem.amed
longer at Chickamaunga .. S A R Y pesbiderr 1aER

It will be seen from these hgures Lhat wh1le thera is a marked dif-
ference in the percentage of total deaths in these two groups, the
percentages of deaths from typhoid fever differ less.

Seven regiments out of the first group had among the probable cases of

typhoid fever an averagedeathrateof .. ... ... .. . _.______ per cent_. 4.39
Sixteen regiments in the second group had among tha probable cases of
typhoid fever an average deathrateof _ . __._ . . .. .. . _.___. per cent_ . 6.03

These figures, in our opinion, furnish additional evidence to our claim
that we have not overestimated the number of cases of typhoid fever.
We will next inquire whether or not the regiments that went to
Porto Rico suffered more severely by deaths from all causes than did
the regiments that remained in this country. The following figures
bear nupon this inquiry:
Seven regiments of this corps that went to Porto Rico had a total loss by

death of . .. .. e
Aggregate strength -::-f t.hBﬂﬂ Iegmmnta on lanﬁng Chmkamnng’a ... 8,750
Percentage of deaths from all canses among the regiments th&t wm:t to

Porto Rico ... ..... e R P G N e o T

Percentage of deaths from all causes m:l:mng those regirnant.ﬁ that remained
LT L Sl G el e e B e e S R S 1Y ]
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It will be seen from these figures that the loss of life was materially
inereased by sending these troops to Porto Rico.
The following table gives figures showing the most important facts
concerning typhoid fever in the First Army Corps:

Nore—Theregiments marked * went to Porto Rico. For these regiments the ** Total deaths*
and * Deaths from typhoid " are those which occurred at Chickamauga.

Ty | Per cent | Per cent
Date of Total Lﬂf e Taotal Deaths | of deaths | _ of deaths
first ease, JTO0ST | ognized | deaths. |, TOM, | SORE. | SEORE
L i [ty p! pro & remm:
I CABEE
|
FIRST DIVISION. -
First Brigade. |
*1at Kentucky ......--.- June 19 262 B6i 13 [ g 2.29 f .81
ad Wla-uunﬂm .......... May 378 107 14 o | 2.88 £.41
fth Nlinois . A il Hn? IB 125 113 18 8| 6. 40 | T.08
Second Brigade. |
Lok 1 L) o) P Haj' | | e 11 e e i o
*#*3d Illinods ..... S b 149 H 11 | 2.0 | 7.38
*{th Pennsylvania .._...| June 1 |..........|.......... 2 14 i_ ,,,,,,,,,,, i e
Third Brigade. |
*16th Pennsylvania ...  May 8 | . .| ... 15 e e
24 Wisconsin_ _________ May 11 a0 113 o] = ST 0.3
8d Eentucky ... _. June 9 210 ) S 17 | ¥ BT e
1
SECOND DIVISION. |
First Brigade.
st Michigan _.......... June 1 288 86 & 16 . 60 18.680
l60nh Indiana ... ... _.__ | Jaly 4 et 47 11 & 3.58 17.02
lst Georgia.._._._..._._| June @ 1200 a6 10 ] 7.50 =
Second Brigade. |
1568th Indigof . ...ccc oeoo..| June 6 | 128 448 12 10 7.81 20, 40
Gth Ohio ..o oo May 18 201 148 21 19 652 12.53
15t West \?lrginin.‘ _____ June 6 260 106 15 12 4.61 11.31
Third Brigade,
18t Pennaylvanin....._.| May 12 o= 168 14 12 | 5.40 .10
14th Minnesota ..........| May 27 286 146 | 11 10 | .49 . 55
) o | R S 43 192 14 13 | 3.2 6.57
THIRD DIVISION. |
First Brigade. :
|
hth Pennsylvania ......| May 19 | 1] 162 16 | 16 L.73 10.52
12th Minnesota. ... ..., May 20| B 144 2 | 19 439 1319
1st South Carclina ...... ) (G | IS mi ] 2 MR-t s R
Second Brigode.
8th Mnamhuaatta weeeo| May 28 272 157 30 19 T 12.10
Z2lat Kangas_ . cwewena| MAYTEL | 204 5 23 21 Ll 2.10
12th New York ceee| JUDE B 400 144 21 20 L] lﬂ.m
Thive Brigoade.
2d \i:lw:mrl S 29 B8 181 20 18 T.08 | 10. 49
1st New Hampshire __ | Ma‘s’ .A o7 * 219 22| a0 'l;l ! 14.13
oth Pennsylvanin. ... May 31 b T 155 | = | e 1] T.78 | 16.7%

Total number of cases of probab’e typhoid fever in this corps, excluding the

7 regiments that went to Porto Rico and the First South Carolina _.__. 5,942
Aggregate strength of these 19 regiments . i i e i 24, 2356
Percentage of typhoid fever among these l"l mg:menta ........ L 2].62
Total number of deaths from typhoid fever in these 19 rcg:menla 208

Percentage of deaths among probable cases of typhoid fever. . o 5.68
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This percentage is too low for two reasons: First, it is certain that
we have not been able to obtain a complete list of deaths; second, in
the list of deaths as we have given it several cases attributed to other
causes were undoubtedly due to typhoid fever.

In these 19 regiments the number of recognized cases of typhoid fever was. 2, 552
Percentage of deaths among recognized cases of typhoid fever_._ . ... . 11.67

Of course this last statement can not be correct, because all the
deaths from typhoid fever did not oceur among the recognized cases.
From these figures we have no hesitancy in econcluding that our list
of probable typhoid fevers more nearly represents the actual number
than does the list of recognized cases.

Summary of deaths in the First Army Corps.

Perua;:ftv
Deaths | 389
Commands Total | dueto tg-?amuig- -
fever, pmtnl

deaths.
R T - e e e S e 258 J §E1 a7, 48
R R = e e e e e e el 135 109 BO. T4
10T ot B e T T T R I T L S g S 210 180 H5. 71
D e e e A28 470 Th, 27

= m—

In this tabular statement of the First Army Corps are ineluded
seven regiments of the First Division, which started early for Porto
Rico, and the First South Carolina Regiment (Third Division). The
records of these eight regiments are very incomplete, and they have
therefore been omitted from the following general summary of the
statisties of the board:

Table showing for certain regiments of the First Army U{H‘fﬂ assembled at Chicka-

mauga the mortality and morbidity fron. typhoid fever.
[ .
(Cases of t,'_.'l:ll_lold f_ﬂi'?f]_l: Deaths e
Regimants. Moan | Cartain from Irl::l?i 31]
Ht.mugt.h. (!Emiﬂn Nld. t?ﬂhﬂlﬂ djﬂﬂmﬁ.
prohable fever.
FIRET DIVISION.
T | e e e Sl 1, 206 113 125 B 18
NI T (L R e S L 1,203 219 10 11 17
i 1y - I e e e S 2, bty b 4 e 18 &
BECOND DIVISION. 7 T | e e
st Michigan ....ccoueeee et 1, 2 Bl b | 10 27
111 T L0 T e R S el 1,312 47 Pl 8 11
e B 1,212 b ] 180 ] 10
Wh Indlann . . il 1,288 49 128 10 12
R I e e 1,2 148 01 19 21
lst Weat Virgindn. ..cceev e vaan 1, 208 1w 260 12 15
15t Pennaylvanis. . ... ...coccscemsmanas 1,071 140 L 12 14
Hith Minnesots . .. ocooe e ccciammannas L2770 1463 280 10 11
PR e T 1 S T e A S 1,807 152 403 13 14
Total ........ e et i 11, 34 LY 2,172 100 ‘ 155
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Table showing for certain regiments of the First Army Corps, ete.—Continued.

Casesof typhoid fever. D
Ragini Mean Certain from e
giments. strength. and | bold | 5 ceases,
probable. |
|
THIED DIVIBION,

PonnATIVADIR . cr e eeseanenee e eme 1,201 152 pier 16 16
o g 1,299 144 3 18 2
Sth Massachusetts. . 1,817 157 a2 18 3

Plst Eonsna. . ........ 1,264 L b=t 21 =
12th New York _ ... s 1,302 144 400 o) 21
Biehe. pm| W o= B 2
1st New Hampahire. .- .ccceceeeeo - == .
oth Penneylvania. ...occooveecncecoeees 1,20 155 B4 26 28
A e e e 10, 302 1,241 2 795 170 180
CAVALRY BRIGADE.
8d 1. 8 Yolunteers . ... ___.... 1,015 108 270 13 15
1ek Thimadg: - e = e SRR 1,200 (i ) 18 17
1st Ohio Volunteers .. ...ccoecmeeveene 150 180 T T
i [T e 3,145 360 679 a
Total, First Army Corps.______| 27,380 2,012 5,021 F
Deatla from by | Morbidity of ty- |
id fever in ol i
Ll — strength—  |from 2 -
s I S lph
Reriments. fever in
Cortain to | For cer- 1,000 of
hator L rengt
) : CHERE Strength.
typhoid.
FIRST DIVISION. |
T T T e A S ST 7.07 0. 04 &0. 00 87.19 ; 8.17
i B T T oy e S o L | 5. (e 5.02 64.70 | 170,68 [ £.50
10v 1 il S e b (L - | 5.52| 57.57 .53 | 7.5
SECOND DIVISION.
dlst Michigan ..oeee.. . h S A 18, 60 .89 59.25 66.66 | 185,927 12.40
0001 ERE e R S e 17. e 8.58 a2 €H8e 169, 95 6.09
SR e G o h R L R T T 25, 00 7.50 0. 00 20.70 99,00 V.42
Ith Indiama o iss = o ST 20, 40 7.81 B33 S84 LU V.76
BEH R i e e R 12. 83 6. 52 00, 47 115. %3 240 14.62
1et Wast Virginde .o ii ciieid 11. 32 4.61 B0 00 81,66 S, 30 0.24
st Penneylvania. ... . ... _. 7.10 G.40 85.71 157.79 207,83 | 11.20
ldth Minnesota ....... ... _____. 0. 84 3.48 00, B0 114.33 27 06 7.5
o LT e e SR o R 0.7 8= 0285 | 148.03 | 810.71 10,02
| e e i 11. 138 .01 |= 80. 74 56,30 181. 46 o &)
THIRD DIVIAION, i
5th Pennsylvania ......oicoeacensoocs 10. 52 498 10000 1778 | 208181 1230
12th Minnesota. ... ccooceoeno oo 13.12 4.8 a5, 00 1100, 85 33.3 | 14.64
Bth Massachusetts ... ... . 12. 10 G.08 i3, 110.21 | 208.53 14. 42
2lat Kansas ... .. L =10 7.14 1. 50 .15 | 228 16. 81
L A LTy AT e R R 13.88 4.08 05, 233 110. 59 876, 34 15. 36
b | issouri ........ 10, 45 .08 a5, () 142,63 211.18 14.97
lst New Hampshire .. 14,08 10.10 03,95 | I67.%4 | ZH.M 2.
fth PonnByIvanii ... cace e, 16. 77 .78 . &5 120 06 $58.7 20,13
ALl R e e e e e s 13. 69 6,23 G047 | 120.46 | 264.60 16. 50
OAVALRY BRIGADE. e 3 T —
BA 17, 8, Volnmnbears s s oot 1262  481| 86.66 1067 2653 1288
I8t TBN0IA ...cocermammmeeccenrcood 28,88 | 7870 S&M1| ‘s28i| Imel 1@
lat Ohio Volunteers .ovoee oo nnennnn. 3. T 5.70 100, (0 226,88 o5, 88 8. 40
Total ....oomoieiiiiniencenecene] 10,00 680|280 [ Ued4s| 21580 - 114
Total, First Army Corps....... 1.46| b0 | % | 106.35 | 216.25 | B
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CHAPTER 1IV.
TYPHOID FEVER IN THE FIRST DIVISION. THIRD ARMY CORPFS.

Clommands.—Fourteenth New York, First Missouri, Fifth
Maryland, Second Nebraska, Second New York, First District
of Columbia (no data), Third Tennessee, First Vermont, and
Eighth New York.

GENERAL REMARKS.

Our knowledge concerning the conditions existing among the regi-
ments of this division at Chickamauga is meager and fragmentary.
When we reached Chickamauga on our tour of inspection all the regi-
ments of this division had departed. We obtained the testimony of
Maj. Guy L. Edie, who for some time acted assanitary inspector for
this division. To this testimony we are indebted for the following
information. Major Edie reached Chickamauga August 3, 1898, and
began immediately to inspect these regiments. When asked as fo
the condition found in this inspection, he made the following state-
ment:

I found that nearly all the companies had kitchen sinks within a few feet of the
kitchens. These sinks consisted of shallow pits which when filled were covered
with earth. Into these, kitchen refuse and slops were thrown. The privy vaunlts
were dug to the rear, some of them at the proper distance but very shallow and
wide, and the contents were imperfectly covered. Some of these pits were not
more than 2 feet deep. Neither earth nor lime had been thrown upon the contents,
They were in a very filthy condition and contained myriads of flies. I found the
camp of the Third U. 8. Cavalry very bad. I went through the companies and
told the captains that they would probably have a great deal of sickness., I
rode throngh the woods adjoining this camp and saw at that time 14 men defe-
cating in the woods. There were probably more, for there was a long stretch of
the woods. With the exception of two regiments the locations of all the organi-
zations of this division were pretty, but the sinks were in a miserable condition.
Most of these regiments had remained in the same location since coming to this
place. Efforts had been made, as I found out afterwards, to change the sites of
the camps. I advised that the regiments be moved ont of the woods into the
sanlit fields, but was told that a man had a lease of these fields and that time
wonld be necessary in order to get a permit to occupy them. Later, lime was
obtained, and I instructed each regimental and brigade surgeon to see that each
regiment had a barrel of lime each day and that it be used freely for both
kitchen and company sinks. I also advised that the kitchen refuse be hauled
away and that the company sinks be dug deeper and the contents be covered with
earth and lime each day. At that time there was not sufficient tentage for the
gick, and some of them were compelled to lie under flies. A number of the hos-
pital tents did not have floors. The quartermaster was directed to make requsi-
sition for the Inmber needed for flooring and for hospital tents. I brought these
requisitions over to headquarters and had them approved. I then went and saw
the quartermaster, and very shortly afterwards a sufficient gquanity of hospital
tents and lumber for flooring were furnished for the division hospital.

I recommended that the men be compelled to boil the water taken from the
hydrant, and an order to this effect was issned. However, I believe that this
order was not fully obeyed. Men frequently drank from the hydrants, and at two
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reviews [ saw men filling their canteens from the hydrants. This water was
obtained from Chickamauga Creek. A number of the regiments, however, hauled
their water from s;rings ontside the park, principally from Blue SBpring and Park
Spring. There was one driven well in this division, and individoally the men
used water from this well, This was especially true of the ambulance corps and
of the Eighth New York Volunteer Infantry. The water obtained from Blue
Spring was clondy. The water obtained from the pipes was abundant in quantity.
but of suspicious quality. As to obtaining water from the springs, there were
not enough barrels for storing this water nntil latterly, when a sufficient snpply
of barrels was obtained.

Many huckster wagons were driven through the camps, and milk from these
was generally sold to the soldiers. This milk was of doubtful quality. The milk
for the hospitals was sent from Biltmore, N. C., and we received abount 200 gallons
of this each day. This milk was snpposed to be good. An order was issued to
keep venders of milk ontside the limits of the division.

The regimental and brigade officers were requested to have the froits and melons
offered for sale among the men inspected, and to permit the sale of only those that
were apparently good.

When asked whether or not he had formed any opinion concerning
the source and the manner by which typhoid fever was spread through-
out this division, Major Edie made the following statement:

I thought that the piped water supply was infected, and there was ample oppor-
tunity for the food around the kitchens to get infected by the flies. The fecal
matter in the pits was not covered, as I have stated. The cook at the division
ho:pital called my attention to the fact that when they were using lime freely
around the sinks the flies alightingupon the food had their feet covered with lime.
The great increase in typhoid fever was immediately after beavy rains. I should
say about ten days or two weeks after heavy rains. We had some typhoid fever
before that time, but the great influx of typhoid cases came after the heavy rains.
There were also numerons wet-weather springs in the hollows, and many of the
companies nsed this water. I saw soldiers drinking from these springs and can-

tioned them against it. They thought that it was good water, but it was nothing
but a wet-weather spring.

In regard to the hospital of the First Division of the Third Army
Corps, Lieut. Col. A. A. Woodhull, in a report to the Surgeon-General
under date of August 7, 1898, makes the following statement:

At the time of my inspection, July 27, the hospital control was just being
assumed by a newly arrived officer, who could not be regarded as responsible for
its defects nor be credited with its adventages. The staff consists of 5 medical
officers, and the enlisted force was 95 noncommissioned officers and privates of
the Hospital Corps. The hospital consists of 30 hospital teuts for all purposes,
containing at this date 170 patients. The tents are too crowded. containing 8
patients apiece, and they have had 10. There is insufficient space between the
warids, the gronnds are not adequately ditched. and the approach to the patients’
sinks is very poor. The sinks themselves are very bad. The hospital is not
divided into brigades. The Red Cross supplies about one-half of the clothing
and the bedding. The floors that have been supplied the tents were furnished by
regimental means. The hospital fund started with 830, and there was 848 at the
end of the month, but considerable expenditures had been made by emergency
funds supplied by the regiments. Very serious complaints are made as to the
inadequacy of the medical supplies. No atropine is on hand, and the salol has
been bonght by private means, The chloro‘orm supplied from the 1st to 10th of
June was regarded as inert, although this might depend on the inexperience of



256

the administrator in open-air work. but the bottles contained a small part of the
marked contents. Chocolate-coated guinine tablets in stock, Parke, Davis & Co.
tablet 125 (563360 in red). are insoluble and found in the stools. I am informed
in Washington that this is not supplied by the Medical Department. It was evi-
dently regarded there as part of the regular supplies. The food as a whole is
good, and the special diet kitchen was very neat and appeared excellent. Two of
a case of twelve sides of bacon then on hand were bad. and I personally observed
the maggots in them. There was only one very small coffee mill, apparently
belonging to a mess chest, for the whole hospital, and one man was emploved all
day in grinding coffee. The average duration of treatment, excluding the typhoid
cases, is stated at three or four days. Cases are transferred to Leiter and to
McPherson general hospitals. Fifty men are employed as nurses and are on duty
from twelve to eighteen hours continuously, day by day. As far as observed. all
the hospital cases of this division were taken into the hospital.

In looking over the list of cases of probable typhoid fever in this
division one is at onece struck by the much greater number of cases in
the Eighth New York than in any other regiment of the division.
Since all of these regiments used the Chickamauga Creek, we must
conclude that the great prevalence of typhoid fever in the Eighth New
York must have been due to some special local condition and that
water infection could not have been the most important factor in the
spread of typhoid fever in this division. While we did not reach
Chickamauga in time to inspect the regiments of this division, the
general statement was made to us that the eamp of the Eighth New
York was especially filthy. Whether or not the men of this regiment
received the typhoid infection from the water of the driven well
which they used or from wet-weather springs we can not say.

The following figures give the principal facts concerning typhoid
fever in this division:

Number | [ Pﬂ'l‘ rm-:ut' Per cent of
Date of | Total Deaths | deaths deaths
Commands. first |number c:}rurlwzed | dzﬂﬂb from among AmMOng
case. | of cases. gnm typhoid. | probable recognized
: CASEE. CASEE
First Brigade,
l4th Now York _ ceee| May 23 =13 b 31 H 140, 30 25.28
lat Missouri. ea--| May 3l 210 46 14 11 o. =501
Muylnnd .| June 2; 240 147 18 17 . 80 1% o6
Second Brigode.
2d Nebraska.. ..-| May 26 167 i & = 13.17 0. 28
2d New York .. June 1 161 40 a1 G 18, 63 15, 21
1st District of Columbi | ..o coueee|ooeevmemce|onmeemcees RO | | E | | RO ey B
Third Brigade.
dd Tonnesses ... .... ... June B 125 fil 1% 12 9.75 19,67
1st Varmont_......_.....| May 28 278 B i = 7.0 2. 19
Bth New York ...........| Jone 24 425 164} | = -] b 17 11.567

Total number of cases of probable I:yphnid fever in the 8 mgimentu of this

division .

Total numher ﬂl' ﬂeathn l'mm t,yphm{l in tha 8 regsmf nt&

Percentage of deaths among probable cases of typhoid fever. =il L AL

... 1,853
160
8.638

Total number of cases of recognized h}rp!mid fever in the 8 regiments of

this division ... ... RTINS
Percentage of deaths among recﬂgm.red cases nf typhuid revar r

-

725

.. 22.00
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Summary of deaths in the First Division of the Third Army Corps.
| Deaths

Commands. ﬂm '_.t.ﬂmll;t::i}d
ever.

Firat Brigade.
L T O o e e e e e a1 24
T I R G e T R e e 14 1
i T, RE s R S S S E L L e 18 | 17
63 | 52

Second Brigade
2d Na'braa.h-a e e e e e o 2
2d New Yor i B e S e L e S S el Sl T 3 0
1at District c:f [or T 7 | S e N e S T T T Y 25 14
e ] L]

Third Brigade.
B e AR o e e L e e 19 12
s B I B e e e e 26 Lo
B e O o T o R e e, 2 =
(i, | ]
d Ly R T T ) N e S D R B A B e T T A L]
Deaths due to typhoid fever .. . el Al & s TR e KR b ]
Percentage of deaths from t}rphmﬂ tu tnta.l dﬂ.ﬂ.ths_ LR IR R S R

CHAPTER V.

TYPHOID FEVER IN THE SECOND DIVISION OF THE THIRD
ARMY CORPFS.

Commands.—Second Kentucky, Ninth New York, First
Arkansas, Fifth Missouri, Second Arkansas, Sixty-ninth New
York, First Maine, Fifty-second Iowa, and First Mississippi.

GENERAL REMARKS.

When we reached Chickamauga Park on our round of inspection
(September 10, 1898) all the regiments of this division with the excep-
tion of the Second Kentucky and the Ninth New York had already
departed from the park. We have already given a statement of the
condition in which we found the two remaining regiments. For the
following information concerning the division as a whole we are
indebted to the testimony of Maj. James M. Jenne, chief surgeon of
this division. Major Jenne reached Chickamanga Park June 11, and
acted as medical inspector until July 16, when he was made chief sur-
geon of the division. All the regiments were on the ground when
Major Jenne arrived. The First Arkansas was located on very low
ground, while directly above this regiment were the Ninth New York
and the Second Kentucky. The First Arkansas was partially protected
from the drainage of the other regiments by a shoulder of the hill that
projected behind the officers’ quarters. The Second Brigade was situ-
ated on the same level, but farther south, with an intervening creek
which flowed only ui‘h:r rains.  Overlapping the Second Brigade and
extending beyond one of its flanks on to higher ground was the First
Maine. The Fifty-second Iowa was still farther south and situated
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upon a rocky shoulder of ground quite elevated in some portions and
wholly denuded of soil. In this regiment the tents were pitched npon
the rocks, and the guy ropes were held in position by piles of rocks.
The Mississippi regiment was somewhat farther south and upon quite
low ground in dense shade. A little stream coming from the heights
above passed through this camp. This stream originated in the Sec-
ond Brigade. It was only about 60 paces from the kitchens of the
Fifty-second Iowa and the nearest line officer’s tent of the Third Ten-
nessee, which belonged to the Third Brigade of the First Division of
the Third Army Corps. South of the Mississippi regiment was the
Alexandria road, and on the west of this a small stream and an open
field. On account of the location, the sinks of the Mississippi regi-
ment eould not be placed over 30 paces from their company kitehens
and about the same distance from other regiments. Major Jenne
stated that he remembered going to the camp of the First Mississippi
and pacing the ground from the kitehen to the sink, which he found
to be 30 paces, and the same distance from the sinks of the Mississippi
regiment to the line officers’ tents of the Third Tennessee. In locat-
ing the sinks of the First Mississippi it was impossible to go farther
south or west on account of the little stream, which rapidly filled after
rains, overflowed its banks, and flooded the woods for some distance.
If the sinks had been dug to the west in the open field they would
have been submerged at times when the stream overflowed. It seemed
necessary to locate the sinks where they were placed. It will be seen
from this that these regiments were quite erowded, that they were
all located in the woods, and that the drainage from some of them
passed through the sites of others. The First Arkansas received more
or less of the drainage from the Ninth New York and the Second Ken-
tucky. The Ninth New York received in part at least the drainage
of the Second Kentucky.

When Major Jenne reached Chickamaunga all of the regiments were
using Chickamauga Creek water, distributed through the commands
by means of pipes. Later, this water becoming suspicious, some of
these regiments began to draw water from springs, especially from
Blue Spring and Crawfish Spring. Water distributed through the
pipes was turbid and warm, inasmuch as the pipes were above the
ground. Attempts were made, especially in the First Maine and the
Fifty-second Iowa, to boil all the drinking water, but according to
Major Jenne the supply of boiled water was at no time sufficient and
the men daily took water from other sources. There was only one
driven well near the regiments of this division, and Major Jenne is of
the opinion that the water from this was not at all times used. After
the medical officers became suspicious of the Chickamauga Creek
water and attempted to substitute spring water for it, there was a
general shortage of drinking water on account of there being an insuf-
fieient number of barrels in which it could be transported. On
account of this insufficient supply of water from the springs, men
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continued to drink more or less of the piped water and doubtless
drank at times from wet-weather springs. 5

An attempt was made to filter the water for the entire division.
Each regiment was furnished with eleven pairs of Maignem and Berke-
feld filters. In the First Brigade these filters were brought together at
one place and an attempt was made to filter enough drinking water
for the whole brigade. This attempt to filter the water did not prove
successful. The Maignem filters soon became obstructed and many
of the Berkefeld filters were broken. The filtering plant for the First
Brigade was in charge of a detail from the Ninth New York, and
within a few days so many filters were disabled or broken that the
attempt was given up and pronounced a failure. In the Second and
Third brigades each regiment attempted to filter its own water, but in
these also the same result was reached—the filters became clogged,
many were broken, and the attempt was discontinued. At this place
we wish to state that, in ouropinion, for troops in the field all attempts
made to filter the water by means of the Maignem and Berkefeld fil-
ters were failures. We do not eonsider these filters at all adapted to
this purpose. In permanent garricons, where the filters can be
attached to hydrants, they are undoubtedly of service, but in the
field, where it frequently happens that water containing suspended
matter must be filtered, these filters, together or singly, have not been
a success and will not be a sueess. The national encampments at
Chickamaunga and at Camp Meade were strewn with broken filters
which represented a large and useless expenditure.

Major Jenne stated that throughout this division there were numer-
ous wet-weather springs from which the men frequently drank. It
is more than likely that these springs aceount very largely for the large
number of cases and the excessive mortality from typhoid fever in
this division. As has been already stated, some of the regiments were
located upon rocky knolls. The rains falling upon these sites washed
infected matter under the rocks, earrvied it some distance under the
surface of the ground, and broke out lower down the hillside, often
within other regimental encampments as wet-weather springs, from
which the men drank to a greater or less extent.

When asked his opinion concerning the origin and spread of typhoid
fever in this division, Major Jenne made the following statement:

My belief is that the Mississippi regiment came to the Park infected with typhoid
fever. From the sinks of this regiment the creek that flowed near by became con-
taminated. This creek empties into Chickamauga Creek only a few feet below

the intake of the general water supply distributed to the regiments. I believe

that in this way the general water supply became contaminated and typhoid fever
was spread thronghout the division,

When asked if he believed that the disease was spread by means of
flies, he replied as follows:

Yes; I have no doubt that this was one of the most fruitful means of the spread of
the disease. The sinks in some of the regiments of this division, certainly during
the wet season, were almost constantly filled with water. A great deal has been
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stated about the sinks not being properly ditched. This was true in some instances,
but had all the sinks been properly ditched, they would have still filled with water
from the bottom and the sides. When a sink was dug soon after a shower the
water would flow into it like a spring. I have seen this time and time again; [
have seen men digging sinks and the water flowing in from the sides and bottoms
while they were digging. Water did not soak into all the sinks. In digging one
on the side of a hill it would be likely to fill with water, while another dug on the
level might remain dry. There were some sinks that gave me a great deal of
trouble. I used a solution of bichloride of mercury and plenty of lime in them.
When they were mnearly full of water and fecal matter I put cord wood across
them and placed straw and brush on the wood and heaped earth over them. If
an attempt had been made to fill these sinks in the ordinary way, the earth thrown
in would have cansed the contents to overflow. Indeed, it isquite out of the ques-
tion to throw earth into these sinks, becanse it displaces the water. It was the
practice to put staw in them from the corrals and burn them out. Some of the sinks
were situated on sharp inclines and during raius they would fill, overflow, and run
down the hillsides, sometimes through the camp. There were three regiments
sitnated one after the other passing down the hill, so that whatever wash there
was from their sinks and the regiment above came to them. These were the
First Mississippi, the Fifty-second Iowa, and the First Maine. Of these three
regiments the Fifty-second Iowa occupied the highest ground, and the flow from
this site was in one direction toward the First Maine and in the other direction
toward the First Mississippi. The Third Tennessee was farther up the hill. All
of these regiments were closely crowded together.

In regard to the hospital of this divison Lieuntenant-Colonel Wood-
hull, in his report already referred to, makes the following statement:

Nearly, if not all, of the regiments in this division maintain regimental hos-
pitals. For instance, the Ninth New York has from 6 to 8 men in a local hospital
out of 60 supposed to be in gquarters. In the division hospital are 33. The regi-
ment has had about 30 cases of typhoid, but the proportion of malarial cases is
not large. First Arkansas has 37 in hospital and 85 in guarters. When exam-
ined there was a small regimental hospital maintained by individual subscription,
in which were 3 cases of dysentery alleged to have been returned from the division
hospital. First Maine has 7 men in the regimental hospital. Of the 42 officers, 7,
or 16.67 per cent, are sick, all with typhoid fever.

The hospital of this division ( Major Bradbury, First an& in charge) consists
of 37 hospital, 8 conizal, and 6 common tents, containing 285 cots and 250 patients,
Eight medical officers are present for duty, with 6 stewards and 138 privates. Of
the latter, 45 were men of the line detailed from regimeuts. To this date, August
7, 1808, 1,190 patients have passed through the hospital, and 56 typhoid cases were
present. Were all the men in the division who should be in hospital present it
wonld be overcrowded, as it has been when men were at times literally npon the
ground, and at other times medical officers have given up their own accommoda-
tions to them. Sometimes typhoid patients are returned to their regiments for
convalescence in order to make room. Speaking generally the condition of the
hospital is very good. The streets are broad and well policed; the general police
is excellent; the ordinary wards are very good, but the typhoid ward is too
crowded and formerly was still more so when the cots tonched each other.

There is great difficulty in disinfecting the bedding. The hospital is brigaded
but not the attendants, and there would be difficnlty were the command suddenly
broken up. There are several brigade surgeons at this hospital and it is plain
that they do not regard that as their proper sphere. The records are well kept,
but great difficulty is experienced in obtaining supplies. This seems to be partly
technical and partly from insnfficient stores. [ examined the record of a requisi-
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tion made on the 1st, acted on on the 13th, 17th, and 19th, and on the 224 filled in
part. I saw another where two articles were supplied out of seventeen anthorized.
The hospital finds it practically impossible to get intestinal antiseptics, such as
salol, or strychnia, or subgallate of bismuth. It is very largely dependent upon
regimental and Red Cross funds, and a case of boxes to hold regimental supplies
has been arranged to stimulate regimental interest, which is quite foreign to the
principle of these organizations. The Red Cross supplies 1.500 pounds of ice
daily; milk, food, comforts, and scme absolute necessities, as medicines themselves,

The following figures give the most important facts concerning
typhoid fever in this division:

Total | Percent = Percent
Dg.rm l‘::nl' Tutg“l?r gfumher Total D;emth.a of deaths  of deaths
Commands. & num r e the Fom AMg Among
case, |of cases. | ni E des typhoid. prnhﬁﬁa
mu.
First Brigade.
23 Eentnecky .......-...| Juna26 286 BT ki 9.79 2.18
fth New York...........| Junall &3 139 46 46 14.24 3.0
1ot ATKATIBAR - ccacemcnan- June 2 23 19 B.33 2. 80
Second Brigade,

|
Bth MiRSoUTi . ceceee e e June 6 212 61 18 14 G.60 | .45
2d Arkansas .....-.....-| June 4 28T L] 26 17 b2 | 17. 20
#th New York . ----| June 12 L] 191 ] = T.89 | 2.4

|

Third Brigade. |

|
Ik Maine o e ten: June 25 188 88 45 £ 23.93 | 5114
BB JOWA .oeericeaimmaaes| JunB # &5 184 ar ] 10. 48 14,56
15t Mwsmm;rpi S nTans:l 307 i a8 29 7.80 =059

Total number of cases of typhoid fever in the nine regiments of this division. 2, 565
Total number of deaths from [‘.j"phﬂid fever in the nine regiments of this

diwiplon: -oco i T St nate ST e e e o M e e
Percentage of deatha among pmbnhlﬂ cases of typhoid fever . ___.___ .. __ _ 10.02
Total number of cases of rﬂuugmzaﬂ t-}'phmd fever in the nine rﬂgimenta of

this division . __ 2 e e A e E oo B )
Percentage of ﬂmths amung reuugmzed CAases uf typhoid fﬂver D% S ANl 35 29

suwmmary of deaths in the Second Division of the Third Army Corps.
T
ua o
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2d Eent i e 2 T e e e e R 30 2
SEENew York Al s rr T
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T AR S SR A 1 (4 e o el wm| ®
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el PRI | o i e i s s e sy i o S SRRt e Bt Rt 26 17
R Y e P e e e e T o e T e e e e e 25 =
DA e e e S L E 67 ™
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lst Maine.. o e T e
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A g gl | R e e e e e o S G S sy R e L b AL
Deaths due to typhoid fever . _ ... _._ ... _____.__.. At Uak s e SR b LY

Percentage of deaths from typhoid to total deaths P1.456



a1

Colonel Hoff, chief surgeon of this eorps, has furnished us with con-
siderable valuable information concerning sickness in it. Colonel
Hoff reported for duty at Chickamauga Park May 25, 1898, and
remained with this corps during its stay there. When asked to give
his opinion concerning the introduetion of typhoid fever in this corps,
Colonel Hoff responded as follows:

Typhoid fever was brought in in the very beginning with the troops. I speak
now particularly of the Third Corps with the history of which I am familiar from
the date of its organization. Three regiments joined the Second Division of the
Third Corps abont the latter part of May or early in June, and these regiments
came on the ground with what was practically a disabling sick list. These three
regiments were the First Mississippi and the First and Second Arkansas. The
record of the First Mississippi begins on the 12th of June, and total of sick reported
for that day was 64. This number did not include all of those actually sick.
There was a large number in the regiment who were sick, but who were not
reported at that time. You will see (referring to a chart showing the curve of
sickness in this regiment) as we go on we come to a very remarkable upshoot on
the 30th day of June. This remarkable upshoot i due to the fact that that regi-
ment was vaccinated at this time. There were 100 or more men suffering from
the effects of vaccination. so this upward move of the curve must be regarded as
only an incident. It will be seen that this npward turn reached its maximum on
July 2. After this there was a gradual snbsidence until the sick report went down
to about what it was in the beginning, showing 85 men on the sick report on the
7th day of July. From the latter date on the sick list increased, as youn see, with
considerable rapidity, reaching the maximum on August 20, on which date the
total on sick call numbered 210. From August 20 to September 9, when the First
Mississippi left Landerdale, the sick curve declined. This is in part due to the
fact that men were sent home on sick furlough and were not carried on the sick
report. [t does not necessarily indicate diminished sickness. The Arkansas regi-
ments came into this camp in practically the same condition as did the Mississippi
regiment.

It should be understood that in the above statement Colonel Hoff
was speaking of total sickness and not of typhoid fever especially.
He convinced us that these three regiments came to Chickamauga
with a high sick list and continued in this condition throughout their
stay. It will be seen by reference to the tables already given that of
the regiments of the Second Division of this corps (excluding the
Sixty-ninth New York, which remained at Chickamauga Park for
only a few days) all except the Second Kentucky and the First Maine
reached Chickamauga Park infected with typhoid fever, while of
those of the First Division (exeluding the Fifth Maryland, which
remained at Chickamauga Park for only a few days) all reached the
park infected with typhoid fever with the exception of the Eighth
New York.

Continuing his testimony, Major Hoff stated:

The Fifty-second lowa and the First Maine reached the park in excellent con-
dition. Going over the First Division, the Second Nebraska, Second Missouri,
and Fourteenth New York came in excellent shape. The Eighth New York had

a donbtfnl record so far as is indicated by total sickness from the very beginning.
Typhoid fever gradually spread from the infected regiments and soon there were
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cages in every regiment of the corps. By the middle of July or earlier all reg:-
ments were reporting & few cases of typhoid fever, but it conld be called epidemic
only in the three regiments mentioned (First Mississippi, First and Becond
Arkansas). In most of the regiments at that time typhoid fever was scarce.y
recognized, most of the cases being designated as ““malaria.” Up to the middl-
of August, possibly later, I believe that the infection was spread by means of
flies. I believe the water supply became infected about the latter part of July.
and from that time on there was a decided rise until it culminated about Angust 24,

Colonel Hoff believed that the general water supply taken from
Chickamauga Creek became contaminated by the drainage from the
camps, but that water contamination was not confined-to this source.

He stated:

I thought that every spring and every well, or almostall, in the park munst have
partaken of the infection. This is only an opinion, but the fact that we had an
extraordinary and widespread morbidity leads to the inference that there must
have been some common canse.

When asked about the first case of fyphoid fever, Colonel Hoff
stated:

The first case of typhoid fever that was diagnosticated appeared in the Second
Division hospital about June 15. [t appeared about the timne when the cases began
to be carefully investigated. The hospital opened about June 10, but it was not
in running order until abont June 15, and I have no doubt that had a careful
investigation been made earlier cases of typhoid fever would have been recog-
nized before the time given. It is difficult for anyone who has not been through
it to understand what a herculean task it was to introduce even the simplest form
of reports amony these organizations. We asked the regimental officers to report
to us every day the number of people excused from duty, and we insisted upon this
report. After receiving it, 1 frequently sent an inspector around to find ount
how the consolidated report agreed with the regimental reports, and I wonld «ften
find a difference of 50 or 60 between the reports. These inaccuracies were not
confined to the medical department. 1t frequently happened that the consolidated
monthly report showed a loss of more than 1,000 men. We kept nospecific account
of typhoid fever. We had a general rezord of the morbidity without reference to
any one disease. There were many cases of measles and mumps. and a good many
cases of fever diagnosticated as ** ma'arial fever.” A few of the cases were diag-

nosticated as “ typhoid fever,” but the latter were, in proportion to the whole,
comparatively rare.

When asked if he could approximate the date on which he believed
the general water supply became infected, Colonel Hoff stated:

I should say about July 20, jndging from the rapid advance of the disease from
that time. 1 do not mean to say that the number of cases began to increase imme-
diately after July 20, but that the increase was more marked two or three weeks
after this date, and this is the reason why I believe that there must have been
some infection about that time from some source that was capable of producing a
general infection. The water supply was the only thing the regiments were using
in common. The advance of the disease so far as the First Division of the Third
Army Corps is coneerned was exceedingly slow. This division always had a lower
curve than the Second Division. but the two curves went up simultaneously.
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Colonel Hoff was of the opinion that the Second Division suffered
more heavily than the First on account of the presence in the Second
Division of the three highly infected regiments. He also believed
that the infection spread from the Second Division through the First,
notably through the Third Brigade of the First Division, which was
encamped very near the Third Brigade of the Second Division.

The following figures show the relative prevalence of typhoid fever
and the mortality from this disease in the two divisions of the Third
Army Corps: .

Total number of cases of probable typhoid fever in 8 regiments of the First

13,547 1 77 T S O e BT 1,853

(It will be seen that this mclutlea thla E‘:acﬂnﬁ New Ym‘k whmh rema..mml

at Chickamauga only 12 days.)
Total number of cases of probable typhoid fever in the 9 regiments of the

Second Division .. _. .. ________.:. ... LA 2, 555
To.al number of deaths from typhoid fevar in E regimauta uf t-ha Flrﬂt

Division . it e 160
Total numher c-f dﬂathﬂ fmm t;lrphmr.l fevlar in thH l'I reglmlarnts r::f tha Secnnd .

Evalon oo ctee Pt Lt PR 257
Percentage nf deaths amrmg pm‘ba.b]a cases nf typhoid fever in El reg:menta

of the First Division ... ... - Se 8. 63
Percentage of deaths among p'ruhﬂh]a cases nf typhmd favar in thla 9 1eg1-

ments of the Second Division __. .. _ __ __ 10. 01
Total number of cases of recognized typhmﬂ fevar in 8 l'eglments uf the

First Division .. ..._...._. 725
Total number of cases of recngmzed t}rphmﬂ f ever in the 9 raguuents c-f thP

Becond Division _.... ... ... e S e A L 1,016
Percentage of deaths among recugulzed cases uf t}rphmd fever in Sregiments

of the First Duvigion.. ___._.__.._._._____ : 23, 06
Percentage of deaths amung recﬂgmzed CAses nf t}rphmﬂ fE‘Fﬂl in tha ‘J rﬁgl-

ments of the Second Division .. .. __..._ ... .. ...__. i eSeaAE s o S A
Aggregate strength of the 8 regiments in the Fma-.t thamu b R A S L
Aggregate strength of the 9 regiments in the Second memn __________ 11,124
Percentage of cases of probable typhoid fever in 8 regiments of the First

g T B AR LT S LT i S L 19. 62
Percentage of cases of pmhah'ia tjrphmrl faver in the ‘ii l'eglm&nta of the

Second Division .. e S e )

It will be seen from these figures that typhoid fever was both abso-
lutely and relatively more prevalent in the Second Division than in
the First Division of this corps.

Aggregate strength of the 17 regiments of thiscorps ... ____ ____.____... 20,568
Total number of cases of probable typhoid fever in the 1; rammenta uf thm
COTP: oo 3o L . 4,418
Pamentaga of cases uf pmba.b]e t}rphmd l’evﬁr in the 17 reglm&nta -‘.‘nf thm
P Pt RS A R SR B R S T R T 1
Total numhar nf dea.'bh.a frﬂm typl'mlﬂ fever in the 17 regiments of thia
i3 v pe et S e i e 417
Percentage of deaths among prubu.hla cases uf t:.rphmﬂ I‘aver in the IJ Teg‘l-
Lz i gy R SRR W S e e | -

7273——13
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The following table will show the morbidity and mortality from
typhoid fever in the Third Army Corps:

CHHEIII*'J‘I typhoid

eVEr. Deaths

Commands St Certain | t r;ll}jt-:?ld fﬁit o

; gtrength.
g Clartain. and GV, d
probelile,
FIRET DIVISION,

Tdth Meow York oo e ceeeeeeae 1,27 ) =5 24 #
T P T e e S s R e 1,275 4 216 11 14
[ e g o B R R R = e ) 85 47| = 250 w 15
oy B T ] o e e e SRS 1,303 5 16T = 24
i [t e ] ) Pt e e B L EE 1,014 4 161 30 #l
5T DRI ) oy o s s S S e e 1,203 il 1= 12 1%
A e e tLH 8l 78 = 26
0 P e oy P oo b o ks gl b ) 1.301 1490 475 o e 1

Tnta.l,_-,,,,,,"__,_______,_______._i o, 444 T2h 1,853 16 188
SECOND DIVISION. N '

24 EKentucky___ = o et o L 1,332 BY 86 22 1 a0

9th New Yor Z 1,202 150 et 46 | 46

Ist Arkansas __ = 1, 200 B3 228 18 =

fth Missonrt ._. - 1,374 al 218 14 16

L R R oT L e e T e e 1,201 5 227 17 26

MR Hew York .. . o 150265 191" o = 25

lut- Hn‘lnﬂ _______________________________ 1, 256 He 188 415 45

________________________________ 1,304 184 S -1 a
lat Hlﬁlﬂﬂ-ippi __________________________ 1, 02 ] 7 2 &
iR o o e e e e e 11,124 1, 016 =, 05 257 21
Total Third Army Corps oo .ce.. 20, 58 1,741 4,418 417 fi
== — j— - | ]
Denths from | Morbidity of |
typhoid fever |Percent| f¥phoid fever | Deaths
in 100 casesof — | age of | TR from
deaths | strength— | typhaia
Commancs. o | from | fﬁrer in
{typhoid | g 0 o For cer- LOM) of
Certain | Cortain todeathe "0 | tain and| tpean
Il A ] 1gil E‘
typhold. | hable | diseases. | ﬁmﬁﬁ“‘uﬁ [z ‘r-rtmuth.
: | a typhuid
FIRST DIVISION. T

JUEh aw Ok b e i bt T 25.26 | 10.80| W] msw| w2 1B
TE A e [y G s e o e e i P P 23. 61 5.09 7B.57 3. 07 160,41 A.62
e T B g e R R e e 11.58 6. 8D LTI R 149, 23 953, 8B 17.%5

Ebraslid s iio e Ean e R At 28 18.17 £4. 61 42 97 1958 16,58

By O e f5. 21 18, B3 06, 77 45.96 | 15857 29.58

ad R o e e 19. 65 875 63, 15 4717 05.12 .25
] it T o) i e e s S L 2. 12 7.8l 84,61 £4.53 21 208
Bth New York ... ....... SEHen el 11.54 A7 05, 65 146, 4 315,08 16.91
4153~ R AR S 22.06| 863| 810 7676 193 | 1684

SECOND DIVISION. = ! oy

2ds Kantuneky . coenaniaoas e 32.18 0.7 03,33 5. 31 2M4.T1 3.0
e oy ptden ] e em ol G e Bl R s T B 14.24 100 105, 58 250 ; 35 60
L T L G e 228D B.33 8260 64,34 176. T4 14.72
[T Ry Bt e Rt R e s s o 2745 . Gy BT.50 40,03 166, 40 10, &0

D BT e e e R e 17. 89 b.p2 5. 39 73.58 b ] 13. 18

[T e ) < L e e 12, 04 7.6 a2 186. 15 201. 42 240

5515:&'; anu ------------------------------ ?Fl! }__ﬁ ﬁf‘ E lum | B2 Le ETR

L e L i il ; s 141, 10 D64 5T 27.60
1st Miaaiasippi ......................... 20, 54 20| ersr| el s 5% 18
L e | B e N ol e il 25, 10.01 ol 45 9.3 .58 .10
Total Third Army Corps._._._... | =5 043 sl sS4l 2| .2

3 1 __.I ..

i
i
H
H

- Ju_—.ﬁ.-—-._ﬂH’W"."h“’”"r' """'!"l.'"_."" :



35
CHAPTER VL

GENERAL REMARKS CONCERNING TYPHOID FEVER IN THE
FIRST AND THIRD ARMY CORPFS.

Site.—The surface of Chickamauga Park is gently rolling, with
sufficient grade to carry away the heaviest rainfalls. There are no
morasses or swamps within the park. The surface is partly cleared
and partly wooded, but everywhere the undergrowth has been eut out
and there is nowhere dense forest. In some places local areas are
somewhat flat and may be damp during a rainy season; especially is
this true when the flat surface is covered with woods. With the
exception of such localities as these there is no part of the park where
an excellent site for a regimental camp might not be secured. Maost
of the little streams that drain the park are dry except after rains.
However, some of them are fed by springs and flow continuously.
Most of the drainage from the park passes ultimately into Chicka-
mauga Creek, which flows along the southeastern border. A larvge part
of the park is eovered with magnesian limestone, upon which there
has been deposited gravel, which varies in depth from a few inches
to many feet. The strata of this limestone have been broken and
thrown into ridges which dip at various angles. The outeropping
rock is in many places broken and fissured in every direction, so that
water easily percolates through the creviees and between the layers,
frequently appearing on the surface and forming wet-weather springs.
When the water penetrates greater masses of rock and passes for
greater distances under the surface and aceumulates in larger vol-
nme, permanent springs are formed. So far as the surface and soil
are concerned there is only one objection to Chickamauga Park as an
encampment for a large body of troops. This objeection lies in the
difficulty universally experienced in the summer of 1898 in digging
sinks of sufficient size and depth and in having proper material with
which the eontents of these sinks could be covered. In many places.
the magnesian limestone lies directly on the surface. Pits could be
made only by blasting, and when thus made were of insufficient size
and could not be properly cared for.

It"is a matter of some surprise that so many of the regiments
located at Chickamauga should have encamped in the wooded por-
tions. However, as has been stated, the woods were not dense any-
where, the undergrowth having been eut out so that it was easy to
drive a team through any of the wooded portions of the park. There
were some reasons for the regiments locating in the wooded rather
than in the open spaces. In the first place many of the regular regi-
ments were temporarily encamped in the park during April, 1898,
before the arrival of the volunteer regiments. The regular troops
left the park late in April or early in May, and most of these regiments
went to Cuba. The volunteer regiments on arriving found that the
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most desirable sites in the open portions of the park had already been
oceupied by the regular commands. Reecognizing the faet that it was
not safe to occupy sites so recently vacated by other regiments, the
volunteers felt compelled in many instances to loeate in the woods.
In the second place, the open spaces were reserved in part for drill
grounds. There were daily regimental and brigade drills and less
frequently division and corps exercises. Thirdly, some of the open
fields had been leased from the Government by individuals, who
refused to allow the troops to occupy these lands. This necessitated
negotiations, which took time, and in the meanwhile the regiments
encamped in the woods. Ilowever, wé do not think that a great deal
of stress should be laid upon the fact that the regiments were encamped
in the woods. As has been already stated, these woods were well
lighted and penetrated by the rays of the sun in every part. It is
possible that the site of the First Mississippi Volunteer Infantry was
in a space too densely wooded.

So far as the loeations of the camps are coneerned, there is one criti-
cism that must be made by anyvone who knows anything of the sanita-
tion of camps. ‘Thereisno adequate reason why the regimental eamp
sites in Chickamauga Park should not have been changed every three
weeks, and yet it is a fact that many a tent pitched there in May was
not moved until the regiments dispersed latein August. The records
show that regimental medical officers petitioned time and time again
for a change in camp sites and that such petitions were in many
instances wholly ignored. Everyone versed in eamp sanitation knows
that under the very best conditions any given site will become more
or less contaminated when oceupied for a few weeks, and it is strange
that the desirability of frequent changes in camp sites in Chicka-
mauga Park during the summer of 1898 was not recognized and acted
upon by superior line officers.

On account of the rolling character of the surface and the geological
formation already described, it sometimes happened that one regiment
had its health endangered by drainage from other regiments. This
was so plainly the case in the Second Division of the Third Army
Corps that it is strange that it was not early recognized and that the
camps of some of the regiments were not changed. y

Drainage.—As has already been stated, nearly every acre in the
park is provided with such excellent natural drainage that the excess
of water falling upon it in the heaviest rain is soon removed. Numer-
ous small streams wind among the slightly elevated knolls and act as
natural sewers. One of the larger of these streams, known as Cave
Spring Branch, through its tributaries receives the drainage of a large
portion of the area covered by the encampments. This stream flows
into Chickamauga Creek, and the relation of the junetion of these two
streams to the intake of the general water supply will be discussed
later.  On account of the variations in dip of the layers of limestone,
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and also on aceount of the erevices in the layers of this stone, the
drainage is not always on the surface. Water falling on an elevated
area in the park in part passes down between the tilted and broken
layers of limestone and reaches the surface at the foot of the hill. If
the distance under ground traversed by the percolating water is short
and the depth of penetration is not great, a wet-weather spring results;
on the other hand, if a larger volume of water accumulates under the
ground and percolates to a greater distance, a permanent spring
results. The layers of limestone rock vary much in thickness. In
many places they are superimposed one directly upon the other; in
other localities the layers are separated by deposits of elay almost as
hard as the rock itself, so that in drilling there is no noticeable differ-
enee between the rock and clay. For the reasons already given, the
waters of many of the smaller springs, of some of the larger ones and
of some of the wells, beeame more or less turbid after heavy rains.
This can be accounted for only by contamination with surface drain-
age. It will be readily seen that with the conditions as here described
a polluted surface necessarily led to polluted springs and wells,

Water supply.—Through and about the park are numerous large
springs, supplying an almost unlimited quantity of water, which is
apparently of the very best quality. Undoubtedly, when there is no
unusual surface pollution about them, the water from any and all of
these springs is quite safe. However, the largest of them may be con-
taminated to a greater or less extent by surface drainage. Crawfish
Spring, the flow of which is estimated at 60,000,000 gallons per day,
sometimes becomes muddy after heavy rains, In its normal state
this is one of the most beautiful springs in the world. Numerous
large springs, such as Sweet Spring, Blue Spring, Georgia Mineral
Spring, Rossville Spring, ete., located outside of the park, furnished
drinking water for the troops. From most of these springs water was
dipped in pails, the man dipping the water standing upon the edge of
the spring and with the water often undoubtedly falling over his boots
and possibly eontaminating the source of supply. The water was
hauled to the eamps from these springs in headless barrels. The bar-
rels were deposited in the camp, and men dipped with clean and
unclean cups, possibly with elean and unelean hands, water from
these barrels and drank it. It must be admitted that the possibilities
of oceasional contamination of portions of the water obtained in this
way were not insignificant.

We have already referred to the wet-weather springs. We are
guite confident that these were a means of infection. Especially do
we believe that this was true in the Second Division of the Third Army
Corps. The location of some of the regiments of this corps was such
that the contamination of wet-weather springs breaking out from the
base of hills oceupied by them was almost absolutely certain.

There are numerous wells throughout the park. These differ con-
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siderably in construction. It is generally believed that all of the wells
in the park are driven ones. However, we have already seen from
the testimony of Major Hysell that this is not true of Jay’s Mill well.
In regard to the wells General Boynton, chief commissioner of the
park, made this statement to us:

‘We had nine driven wells here when the troops began to arrive. These had
been in nse two or three years. Soon we saw that the supply from these wonld
be insufficient. We obtained five drilling machines and began to put down wells
as fast as we could wherever they were wanted. Most of this drilling was done
before the rainy season set in. Inboring for these wells we passed through gravel
and loose rock near the surface, then we struck very solid rock, which ranged in
thickness from 80 to 164 feet, A few of the wells are bored throngh less than 850
feet of rock, while others are carried through 164 feet of rock. In drilling there
is no evidence of cavities. The water flows in when we get down to what we call
the water-bearing stratum. Usually while boring it is found necessary to pour
water into the hole to facilitate the action of the drill. After the water-bearing
stratum has been reached, the water rises to within 10 feet of the surface, some-
times nearer. For instance, the well at the McDuffield place, which is 168 feet
deep, was perfectly dry through 164 feet of rock, and iminediately as soon as.we
got to the water-bearing stratum it came up to within 4 feet of the surface. At
the Brotherton place the well is 125 feet deep. and most of it through =solid rock,
and the water goes to within 4 feet of the surface.

We found considerable diversity of. statement concerning the
inquiry as to whether or not the water from these driven wells became
cloudy after heavy rains. General Boynton stated this oceurred in
only three wells within the park. He thought that in the ecase of
_ these it conld be explained only by contamination with surface drain-
age. Others stated that many of the wells in the park furnished tur-
bid water after heavy rains. We think that there can be no doubt
that there must have been surface contamination of at least some of
these wells, and possibly the water from these may have served as a
factor in the distribution of typhoid fever. The construction of these
driven wells was apparently very good. The drill made an opening
of a little more than 6 inches in diameter through the solid rock. Into
this hole a wrought-iron ecasing was driven to a sufficient depth to
make it water-tight. The ecasing above the roek was then set in
hydraulic cement. Notwithstanding this care there can he no doubt,
as above stated, that the water did occasionally become turbid. and
when this happened the only explanation possible is that the turbidity
was due to surface drainage.

In addition to the above-mentioned sources, water was pumped
from Chickamauga Creek and distributed by means of pipes through
the various organizations encamped in Chickamauga Park. The only
troops that did not receive piped water from Chickamauga Creek was
the Second Division of the First Army Corps. The regiments of this
division were located quite distant from any of the pipes, and this
water could have been used by men belonging to this division only
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occasionally. The intake of the water supply from Chickamauga
Creek was most unfortunate, as shown by the following illustration:
Original inflow.

lnspection of infake of
‘water from Chickamauga

Creek. ng Branch.

Space marked X was
ﬂr@;haffy only water.
Distance ey 25 feet

We have already mentioned the fact that a small stream, known as
Cave Spring Branch, drained a large part of the territory covered by
the encampments., This stream empties into Chickamanga Creek,
and the intake of the general water supply was located dangerously
near the junetion of these streams. In faect, the intake of the water
supply was immediately at the junction of the two streams. How-
ever, Cave Spring DBranch was deflected from its course by a canal
and dam, so that it emptied into Chickamauga Creek about 45 feet
below the mouth of the intake pipes. The first attempt to deflect
Cave Spring Branch consisted of a flimsy riprap wall, consisting of
brush and broken stones. This poorly construeted dike was washed
away by the first heavy rain, and Cave Spring Branch resumed its
original course and-flowed into Chickamauga Creek directly around
the mouth of the three intake pipes. There certainly was no ade-
quate excuse for taking the water from this point, and there can he
but little doubt that the water supplied through the pipes did on
maore than one occasion become contaminated with the drainage from
the camps flowing into Chickamauga Creek through Cave Spring
Branch. With typhoid fever generally distributed through the regi-
ments, the infeetion, as we have already seen, being brought to the
park by most of the regiments, and with the drainage from all of these
camps swept into this stream, it is impossible that the water of Cave
Spring Branch should have escaped specific contamination with the
typhoid baecillus, and it is well-nigh impossible that the water of
Chickamauga Creek, pumped through the pipes and distributed
through the ecamps, altogether escaped this contamination. In our
opinion, there is but little doubt that the general waler supply at
Chickamauga became slightly contaminated. However, we are con-
vinced from the distribution of the disease through the difTerent
organizations that contamination of the water supply was only one of

DR
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the means through which the disease was spread. Moreover, as we
have already seen, the Second Division of the First Army Corps was
quite removed in its location from the water mains and pipes, and the
men of this division could only oceasionally reach this water, and yet
this division suffered like the others from typhoid fever. For these
and other reasons that have already been given, we are inclined to
think that infected water was not the chief source of the spread of
typhoid fever among the troops encamped at Chickamauga.
Unfortunately no satisfactory bactericlogical examination of any
of the waters used by the troops at Chickamauga was made at the
proper time. On August 5, 1898, Professor Slocam, of Knoxville,
Tenn., made a chemical analysis of forty-three samples of water taken
from various sources in the park. This analysis consisted of a deter-
mination of the amount of oxygen consumed. While we do not place
any stress upon the value of these analyses, inasmuch as the evidence
furnished is not convineing, we think ourselves justified in presenting
in the following tabular form the results of Professor Slocum’s work:

Results of analysis of water from various sources used by the troops in Camp
Gfeorge H. Thomas, Chickamauga Park, Georgia, August 5, 1558,

Oxygen
oo -
No. Sonros. Location. sumed | Ql;nii{ﬂf BEemarks.
1nn 1000, (el |
| p!t'rl:&
T |
1| Well. Bl{ﬂ%‘t{nrtﬂn road at Howell's | 0. 26 | Impure -.| Cased well, not nsed.
wmtter |
2 %Friug Jay's mill. . ' 00 Pore . ...
a ell _._| Alexander road at Tom Little's, .8 |.....do... | Cased well.
12th Minnesota. |
4 |....do...| Viniard-Alexander road, Wal- 09 1.....do.... Do.
thall's shop. |
& vFrmg Mullis, north end of park........ Al do__..
[ Dyer House FATA. . cceee onac cmnan o 17 15 e do._... Do.
(f E‘q:rriug' Bine, over Chickamauga Creek .. B by S [yt
e ro -| Ellis, on [im%m:rln;i ru O _doo..
] | Cloud, on Lafayette rond ... .... QRS do.._.
10 Wﬂll ---| Reed’s, Brotherton road, sonth- ot |11 (B do._.. Do,
weat of Brannan's, l60th In-
diana.
15 . Ao | Dyer Honse, westof, near=pring. =ln o . Do,
12 E- rlllg Dvs-r 8, westof howse _____. ... .. 2t Impure Stock only.
15 oll . Wood's yvard . (K Pura (‘usm] wall
14 ....dn Brotherton road, at old county LR . I
I "-H.ﬂ
156 |....do. .| Brotherton road at Bragg's A7 | Doubtful | Cased well. Use stopped,
headguarters. purity. but declared good after
! analysis by Philadelphia
| board of health or wa-
ter board.
16 |....do...| Lafayette road, south of Saw- 06 | Pore ... | Cased wall,
mill Fork., -
17 |....do._.| Brotlierton road at Jay's Mill oI e do_ ... Do.
Junetion.
18 |....do...| Viniard House yard.._...........| - .16 | Medinm | Open dog well
mrity
18 | _..do. .| Reed's, Brotherton road, west of .21 ]u!pur[!? Cased well,
2d Minnesotn monument,
2. ..do...| Brotherton House . ... g | Pura ... Do,
21 |....do. .. Lafavette road, 250 :.u.nls .m-“th E Ml de .| Do,
: of Brotherton's |
&= |oe.ado. | Jay's mill road, 'm,tﬂ.h al Alex i S I P T Do.
%8 i | nutu‘lerl'll:u:ﬂ | |
«x =010 | Bagwoell’s stora. ., ks AT do (8] l'll'h'l wall,
2k | Spring .| White Smith's, near Juulm 15 Dmllll:ful | f-,]l;:{.:".u“ dug wﬂl!_ Use
AL ] )] L1l
25 | Well . .| Brannan's house yard (old w:ﬂh_l o0 .. ”..1.;.._'1:,,, thlfnt:ﬂﬂ;g‘weli Used :
i h:,.' troopa.
28 |....do...| Branoan's front yard ............ o | r__u_du____ ,finished among
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Results of analysis of water from various sources, ete.—Continned.

F3 —

Oxygpen
con- A
No.| Source. Location. sumed q:'?“lgg of Remarks.
iy TN, (0K e
parts.

—— i
27 | Well __ | Banton's honsa yard 0.07 | Pura ... Shallow dug well.
28 |....do... Ala:mdanﬂ:l road, between . |.....do....| Cased well,

Winfrey's and Benton's. ;
28 | Bpring .| Brock fleld, west of .....ccuvnees 20 | Doubtful Deepspring. Usestopped

) ]:Eluritr | early.
30 | Well ...| Poe fleld, northeast of Georgia 6 v eee- Cased well.
| monument,
al |....do... Poe field, enst of Georgin mon- |.......... Bample T,
| ument. | _ broken.

2 ....do...| Lafuyette road. Eelly honse. ... 6 | T Do,
B ._..do.. .| Glenn-Eelly and Baird road, 08 |-.cccdo.... Do,

Diyer fiel |
+H i Spring .| Dyer field, at water oak . L9 . ...do....| Bold, shallow spring.
a5 aell __. [...tfu.yat.ta road, north of Eulljr L3 1 ..... do ...| Cased well.

UlSE

a6 | ...do...| Lafayette and Alexander roads. T I T T e Do
& |....do... La[usraltn and Reeds Bridge A0 |-----do.... Do,
a8 |....do... Glﬂnu I{nlls' and Snodgrass ,l{l; ..... do.... D,

roads,
o P]} 1A T i e S A O SN N = 08 Maﬂlu Pi line, Chickamauga

ne. ‘reak,
40 | Well ...| Rostrum, foot of Snodgrass Hill. .16 E Duubt{ul Cpzed well, not nsed.
urity.
41 | ...do._.| Vittetoe roads. near Vittetoes .. i Pll:m _ _::'__ Cased well.
42 |__..do .. | Lytle Hill, on Glenn- Rﬂlly road. . AR do.... Doy,
43 | Spring .| Scott’s, sonth of Viniards ....... 1 1] EEEE e Lnrg?. shallow, open
spring.

Massification of Frankland and Tidy.

Oxygen consunmed in 100,000 parts of water.

Section 1.—Upland surface water—

Class 1.—Water, great organic purity not more than ... .. _....... 0.1
2.—Water, medinm purity not more than __...... ... ....... .21
3.—Water, doubtful purity not morethan . .____.___..__.__._ .4
4.—Waer.impuremorethan. _ . ... ceeiniioiiininiccaaa ok

Section 2.—Deep wells and springs—

Class |.—Water, great organic purity not morethan __._._. ..___. 035
2,—Water, medium puority not morethan. ... ........... .1b
3.—Water, donbtfunl purity not more than..__._..._.__.. P
4.—Water, impure more than . ..o v cccn e .2

In September, 1898, Acting Assistant Surgeon Carroll, under the
direction of our board, collected samples of water from wvarious
sources in Chickamauga Park and submitted the same to bacteriolog-
ical examination. Of course we understand that the bacterial flora
of these waters in September does not represent the condition of the
same waters in August. However, we had the waters examined as
soon as we were able to do so. We publish in the attached tables
the results of Dr. Carroll’s work. It will be seen that he found the
bacillus pyocyaneus in many of these waters. We do not know
that any importance whatever is to be attached to the wide distribu-
tion of this bacillus in the waters of Chickamauga Park, nor shall we
attempt to draw any conclusions therefrom. This orgamism has been
found oceasionally in the drinking water supplied to various ecities,
We give the results of Dr. Carroll’'s work without further comment.
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Results obtained with water from Camp George H. Thomas, Chickamauga Park,
Geargia, collected September 27, 1895,

Gnines
No. Location of well or spring. 4-day culture at F to 41° C. pig, Diied.
weight.
Crans | 17 nours
1 | At foot of Lytle Hill headquarters. .. f
2 | Headqguarters well, oneside - coocveaaaf .o 480 | 18 hours.
8 | Dyer House spring, open lor stock ... 425 | 17 hours.
& e]laj:nrﬂ at park headgnarters. ... 5 Da.
5 | Wood'swell at park headquarters. ... 40| De.
6| Dyer field BpTing - ..oocooooecioooaocan e 415 | & houre
X ell at junction of Bayard and Kelly 450 | 17 hours.
roads,
8| At Bnodprass cTosSroads. ... .cveeen.en| - 420 Do,
9 | Well at westfork of Glenn-Kelly road, i) D,
north of Snodgrass crossroads.
10 | Pirst well south of stone crusher, 430 Dro.
Glenn-Kelly road, west fork.
10| Mnlis Eprdngisas i i e ] = Da.
12| iMeDonald el s o i T H0
18 | Cloud spring, said to be responsible 305 Da.
Eqr n :&um r of cases, open, water
i :
14 | Alexander wall, Alexander and La- | . (v [ et i o ¢ e o 35 Dao.
fayette roads.
15 | Glenn-Kally road, west of Kelly field.|.... do. oo 220 Dio.
16 | Kelly fleld well, Lafayette T N P T R T 520 | Do.
17 KellviFonga weal LTt ciie e n | S s s S AR o 570 | 24 hours.
18 | Well east of north end of Poe fleld ... ..... i [ e e 415 | 17 hours.
18 | Shallow wellinhard rock, eastof Poe | .cee a0 oo oo 360 D,
ﬂalﬂinmmsim Georgia State monno- E
meant.
20 | Brotherton well, on Lafayette road. | ... [ [ (e SO s B e H5 Da.
21 | On Lafayette road, southof Brother- | ....do. .o .o o, 1445 Do
tuu‘tu. near Humphries' Arkansas
ttery,
22 | Means spring, open, water dipped....|. oo @0 oo oo e 660 25 hoors,
22 | Well on Lafayette road, south of saw- | ... [ [t N e T R 320 17 hours.
mill fork of Glenn-Kelly road.
24 T-"i::inrd-&laxnuder roadatBlRcker's 1. codos oo ol il 455 Do
OTse,
25 | Scott spring. open, dipped - oo ool ot O e 225
28| Chickamaugs Croek, one-fourthmile |_._..do..o..oooooo - 475 1l days
above intake,
27 | Chickamauga Cresk at intake. ... ____ L et 615 17 hours
£8. | Cave Bpring Branch. .. iiitsasosioss iqaiaaiiad Swins sl s 6li 11 days
29 | Well on Viniard-Alexander road, 800 |. ... do. ool oo 315 34 honrs.
Wyurdn east of road to Hall's tower.
a0 oll on Alexander voad. morth of oo d0 oo oee oo oL 625 Do.
Alexander house 250 yards, i
8l | Well on Viniard-Alexander road,at (.o.odo. oo . . ___ | 35 17 honrs.
! old blacksmith shop of Walthall. '
82 | Well on Jay's Mill road, 100 yards ... e BB oo e B 470 41 hours,
pnrth of Alrxander junction.
88 | Well on Alexander Bridge rosd, at [...o.dn- o ... oo 300 - 11 days
Osborne's house,
#H | Well on the old Alexander (county) | A e e e S a5 | 2ldays.
road, hulfwni,' between Brotherton
and Jay's a0l roads.
35 | Well on Alexander road, betweon the [ oo @0 oo oeees oo e e oen 350 34 hours.
Winfrey and Osborne houzes.
36 | Well on Brotherton road, at junetion ... 0. .. oooeooroecoies aiens 5 17 hours.
of old Alexander (connty ) road.
a7 | Well on Brotherton road, at Howell's |..... i [ et S, 1 e 40| 420 23 hours.
battery: bottle lowered withstring. |
38 | Well on Brotherton road, at Bragehn| e iloss etndasae et o] 455 30 honrs.
headguarters monument. |
39| Well on <Jav's Mill road, 200 feot |.....d0. mrressoceesovecnneencsl 435 | 17 hours.
south of Brotherton road. |
40 | Jay's Mllluur:lug... B L e e e ] 5 Do,
41 | Well on Reed's Bridge road, at Bran- |.. .. 00 . oo coeeseoooeoens -] 545 Do
|  mnan's (Pater’s) honse, |
42 | Well on the Jay's Mill branch, 400 | .. 0. oeiieceeene cmeees ceneed 415 Do,
yards west of Brannan’s himse, |
43 | Wellon Reed's Bridge road, haltway |..... iRy e e e S e v | R0 D
betwesen Second Minnesota mon-
mont and the road from the tower. |
i Urilmnt.'liefll1:=|1ri1ng. AL Linftar Hoepital, |. .80 oo i ainaca ] 30 Do,
Otsle, |
44 | Crawliish Snring water, fpom Leiter |, Q0. oeeieecetinccnnrs ceeeeo| Motnoted. 28 honrs.
Hospital faucet.,
+ |

i
SR S
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Results obtained with water from Camp George H. Thomas,

efe.—Continned.

S-day cul- | Guinea
Nao. Location of well or spring. ture at #0°| pig, Died. | Organism obtained.
to 41° C. | weight.
(Franes,
1 | At foot of Lytle Hill headguarters... GT& tube, [ i Pyocyaneus, first pig.
oo A
2 narters well, ontside_ ______.__|.....do..... 240 | 10 days
3 wyar oS upri.nghnpml for stock. .. |.....do..... Bl Do.
4 all yard at park headquarters . ._.. SR | [ RN . 27 | 1T hours Pymga&]ﬁu&ﬂmtand
second pigs
5| Wood's 'm]l at 'pm'k headquarters_ .. |._.__do.____ e ) A Pyocyaneus, first pig.
i %yar el B s e s e do____. 240 | 11 days -
T ﬂ-llnt;luuctiunuf Bayard and Eelly |..._..do____. 250 |....do. Do,
] .n!.t.Snnd grass crossroads ... e e eea 0L ) RS Do,
9 | Woll a.t. west fork of Gl-emn Hﬁ'l] ..... (i [ el b2 Do,
rmd.naﬂhufﬁnudgmmcrmrmtfa
10 | First well south of stone crusher, |..... (i e 275 | ldhours| Pyocyaneus, second
- Glenn-Kelly road, west fork. pig.
It Mnlismmring. e s e oo | P Pyocyaneus, first pig.
12 MeDeonaldwell . ... . il E 355 [ 10 days .
13 | Cloud spring, said to be responsible |..._. B0 e 210 | Bhours| Pyocyaneus,  both
4 Iﬂ?r;aﬁu.m r of cases, open, water Pigs.
14 Al&xnuda:r well, Alexander and La- |..... do.. 800 | 14 hours | Pyocyaneus, second
fayette roads. :n%i
15 | Glenn-Kelly road, west of Kelly fleld. |..... do..... a0 |....do. 0.
16 | Kelly fleld wal] f.afn:rutta b o T ISR SRSET [ R 275 | 12hours Pyocyaneus, first plig.
If | Eallyhomsa well .. . . ____f.oo. do. .- 210 | 15hours
18 | Well east of north end of Poe field.._|..___ () [ T 310 | hours P;rcicya.uaus, both
pigs.
19 | Shallow well in hard rock, eastiof Pos |.___. do_ .. 20 | 10days | Pyocyaneus, first pig.
fie Id.tu[rpmta Georgin State monu-
men
20 | Brothertom well, on Lafayette road..|..... [i] n RS 5 | B2hours| Pyocyanoeus, Loth
l- pigs.
21 Om Lafayette road. sonth of Brother- |.....do ... %5 | 17 honrs| Pyocvanens, Arst pig.
ton's, near Humphries® Arkansas |
22 Mﬂnmrrﬁ dipped d 31
| Means spring. open, water dip L o [ e I e
23 | Well on Layfayette road, sonth of |.....do_.__. FET T [E Do,
sawmill. fork of Glenn-Kelly road.
. 24 | Viniard-Alexander road at Blacke's | ___ s [y PR 38 | Hhours| Pyocvaneus, both
honse, Pjﬁﬁ
25 | Beott spring, open, dipped............|....doe..e. 250 | 6 hours. :
26 L‘hinknmnuga.t_- ek, one-fourth mile |.....do..... L ] [t
above intake.
£ | Chickamanga Creeckatintake. ..o b e e #05 | 19 days. | Pyocyaneus, first pig.
28 | Cave Spring Branch _ ... __. i do..__. 25 | 10 days . ¥
2) | Well on Viniard Alexander road, 300 |_____ i Fa TR o | 2 days .
w?“"d“ east of road to Hall's tower.
H 1] Il on Alexander road, north of |.... do.__. a0 et
Alexander house 250 jfnrl:l
31 | Well on Viniard-Alexander road, at |..... (i [ et 413 | 4 days T,
old blacksmith shop of Walthall,
82| Well on Jay's Mill road, 100 yards |.....do.._.. B | Do,
north of Alexander Junction,
| Well on Alexander Bridge road, at |..... oo 565 |. -
Csborne's honse
M Wellon the old Alexander (county) |...__ do . i1 e ey
road. halfway between Brotherton
and Jay's Mill r ads {
8 | Well on Alexander road. between |.....do..._. 485 . Do,
the Winfrey and Osborne honses
88 | Wellon Brotherton road, at junction |..... (o T bl | bdays Do,
of old Alexander (county ) romd.
3 Wellon Bml:hart.un road,at Howell's |..... do- .- 545 | 84 hours
| battery: bottle lowered with string.
# Well on Brotherton road. at Bragg's [..... (i e # | Ehours| Pyocyaneus, second
1 headqnarters monument. h pig.
# | Well on Jay's Mill road, 200 feet [.....do.... A | 20 days
south of Brotherton road.
40 | Jay's Mi!laprinﬁ e P do..... i v 1| [ ——
41 | Well on Reed's Bridge road, at Bran- BEYL P T 805 |..........| Procyanons Arst pig.
nan's ( Peter's) house.
42 | Well on tha Jav's Mill branch, 400 [ .__. 1 Fo NS 206 |.-.... Do,
ards west of Brannan’s housa,
4 ell on Reed’s Bridgaroad. hbalfway |.....do? . ... ... iR « Do,
between Second Minpesota monu-
ment and the road from the tower,
H L‘rm:_&nh Spring, at Leiter Hospital. |..... e e R S it | i s i D
45 | Crawfish H})ﬁngwnter. from Lafter |.....dob . .|.......... dmtusl] D,
Hospital

1 Tubes exhansted,
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Results obtained with water from Camp George H. Thomas, ele.—Continued.

Fermentation test.
i i' ;
- oy i
No.| Location of well or spring. U Pl (Gl Condition of water.
k= e = ﬁ =
¥ L E LR
7 [ B | &
foot of Liytle Hill head Lactose %6 | T | 2] ™ | clondea
1 | Atfootof Lyt uarters| Lactose ....| 6. . x]-.-.. .
2 unrters wall;uut.uiﬁu. ______ Saccharose.| 0.2 | 120 | 12.4 |...... Clear,
3 ]‘:l';}'m- ousespring. open forstock | Glucose ... 5.5 | 7.6 [ Max| _____ Do,
i ard at mrE headquarters .| Lactose . G 20| 22| Max, Do.
5 | Wood's well at park headquar- | Glucose ....| 42| 5.3 Max|. ..... Do.
tars. i
6 | Dyer field sprine .............._.| Saccharose | 4.8 | 7.5 | B.0 |Max. Quite clondy.
T ell at junction of Bayard and | Glucose ....| 256 | 6.1 | 6.6 | Max. Do
Kelly roads. i

8 | At Snodgrasserossroads.. ... .| Lactose ... 3.0 ] 4.8 | Max.|......| Clear.

& | Well at west [or:of Glonn-Kelly | Glucose ....| O B A Do.
rm. north of Snodgrass cross- | .
roads.

10| First wellsonth of stone crusher, | Lactose .| .6 | 0.0 |Max.} ___ . Do.
GGlenu-Kelly road, west fork. =

1B [l T TR TEy  T praimp e s L) |l 1) 48| b | Max | ... Slightly opalescent

12 McDonald well ._..._____.___ ____ | Bacchaross.| 1.2| 20| 32| 3.5 | Clear

13 | Clond spring, said to be responsi- | Lactose ... 85| B5 Max | ..
ble for a number of cases, open, |
water dipped. ol

14 | Alexander well, Alexander and | Glucose ....| 50| 11.5  11.6 | Max.| Very clondy. »

| _Lafayette roads. | 1

15 Glgrﬁ-ﬂa]h' road, west of Kelly |.-.-. dois 1.2 4.5 |Max. ... Clouded.

ald. :

16 | Kelly fieln well, Lafayette road.. Saccharose | 0 15 |Max.| _....| Very clondy.

17 | Kelly house wall ____ R e | R 0 ] ] pague yvellowish.

18 | Well east of north end of Poe field | Lactose ....| 1.3 5.0 6.1 |Max.| Quite clonded.

12 | Shallow well in hard rock. cast |.-... [ Frpeee e 1.5 48| 6.4 |Max e brownish yel-
of Poe field. opposite Georgin | low in color.
State monnment. |

20 Bml‘.hi:t‘huu well, on Lafayette | Saccharosze. [l | 0 0 Clear.

. road.

21 | On Lafayette road. south of | Glucose ....|«27| B6| 9.5 |[Max.| O ague dirty
Brotherton's, near Hnmphries' | {rlrowni.sh vellow
Arkansas Battery. | in color.

22 | Meansspring, open, waterdipped | Saccharose.| 5.0 | 10.8 |______|_____. Clear.

23 | Well on Lafayatte road, south of | Glucose ....| 4.3 [Max.| (... Cloaded, dirty
uugmll. fork of Glenn-Kelly I looking.
road. |

24 i Vininr};i-ﬁlaxa.ndcr roadat Black- |.._ do __.__. 4.2 | 8.0 10.1 |Max.| Claar.
ar's honse,

25 | Scott spring, open. dipped........| Lactosa __._| 5.0 | 5.8 |Max.|......| Slichtly opalescent.

21'-| Chickamanga Creek, one-fourth |--...do._____ B.0| 66 |Max.| ... C‘lwdaﬁ.
mile above intake.

27 | Chickamaunga Creek at intake....| Saccharose.| 6.0 | 9.8 |Max.|[._.... Do.

28 | CaveSpringBranch ___________ | [ do el 8.6 | 7.8 | Maex.|...... Slightly clondy.

20 | Wellon Vipiard-Alexanderroad, |.....do...... ] 20| 23| 25| Clear.

30 vards enst of road to Hall's
tower,

30 Well on Alexander road, northof |-.... do......| 21| 6.0 |Max.|-.....] Quite clondy.
Alexander honse 250 yarda.

3l  Well on Viniard-Alexandar road, | Lactose .._.| 0 (I 1] 0 Clonded.

| :It u;llf] blacksmith shop of Wal-
1all.

82 | Well on any’'s Mill road, 100 yards | Glucose ....| 8.8 | 4.0 |[Max.|...... Clear.
north of Alexander Junction. I

33 | Well on Alexander Bridge road,|.....do._.... 0 ] ] Dao.
at Osborne’s honse,

# Well on the old Alexander | ____ Ho=iz2 6| 8.0| 3.4 |Max.| Slightly clonded
(county} road, halfway be-
tween Brotherton and Jay's

o Wmliiu :rmt;]n.. :
ollon Alexander rond, between |...__do .. 0 0 0 0 Da.
the Winfrey and Osborne
honses,

86  Wellon Brotherton road, at june- | Saccharose, 0 0 0 i Clear.
t.i-n-lld::rf old Alexander (cotunty)
road,

87 Wellon Brotherton road. at How- | Lactose ... 20| 6.6 | 10,3 | Max. Quite clonded;
ell’'s battery; bottle lowerod murky.
with «tring.

48 | Well on Erotherton road, at | Saccharose.| 0 n 1] i Cloar.

Bragg's headquarters monu- l
ment. . |




45

Results obtained with water from Camp George H, Thomas, ete,—Continned.

T T —

Fermentation test.
o e
- = = .g = :
o, Location of well or spring. = = = | Condition of water.
= ol [ A 162 Y
& E g il
2
& = | &
Cm. | Om. | Om. | O,
20 | Well on Jay's Mill road, 200 feet | Glucose .| 24| 4.6 | 0.0 | Max., Opaque; veory
sonth of Brothervon road. | cloudy.
40 | Jay's Millspring ............_ ... | Lactoss ____| &5 | 10.0 | 11.0 | Max.| C‘lnml‘eg: rust caol-
3 ored,
41 | Well on Reed's Bridge road, | Glucose ....| 38| 6.5 |Max. | Clear.
at Brannan’s ( Peter’s) house, |
242 | Wall on the Jay's Mill branch, [.....do ...... 30| 7.5 B8 |Max. Clonded.
:ﬂ.‘r yards west of Brannan's
ouse,

Well on RBeed's Bridge road. half- |.....cooommoc|ovmona|enmnecfanneas ceeens | Opague; dirty look-
way between Second Minne- ing. .
sota monument and the road
from thea tower.

Crawilsh Spring, at Ladter Hoa- | oo o oo ]ocoacleoaiia cemass| Cloay,
pital. outside.

45 | Crawfish Spriog water, from Led- | . .o o)oaaaos TR YT AN R Do,
| ter Hospital fancet. I E

Aecting Asst. Surg. Charles F. Craig in his report from the bacteri-
ological laboratory of Sternberg Hospital, to be appended later, gives
- some information eoncerning the baeteriology of some of the waters
the park. However, as his report refers chiefly to the existence of
malaria, we will give the results of his work under that head.
~ In order to show that many of the medical officers at Chickamauga
Park realized the gravity of the situation early in the season, we give
- from the large list of papers in our possession the following:

? HEADQUARTERS FIRST BRIGADE,
3 Tuirp Divisios, First Army Cores,
:‘ Clamp George H. Thomas, Chickamauga, Ga., June 27, 18598,
&

Sik: Owing to the amonnt of diarrheal trouble and the increase of typhoid and
. other fevers in this brigade, [ have the honor to recommend that the command be
Tequired to use only boiled water for drinking purposes. The present direct.ons
for boiling water are not carried out. This is partly due to the want of proper
- mtensils and facilities for storing water. [ would recommend that ordinary wadh
.~ boilers be obtained for boiling the water, and the proper number of barrels for
storing and coolirg it be procured, but that the command be reguired to utilize
such things as they may have until the desired equipment has been obtained.
As the rear sinks are infected by the excreta of patients with typhoid fever, I
wonld recommend that chloride of lime be obtained in large quantities for their
disinfection, and that evefy man using the sinks be required to use earth, or a
m xture of earth and lime, at ouce, so that at no time will excreta be exposed to
the air and flies.
- As this is a very important matter, [ would recommmend that urgent measuares
be taken to procure the boilers, barrels, and lime at once, without regard t) the
ordinary methods of business.
I remain, very respectfully, J. D. GLENNAN,
: Major and Surgeon, 1. 8, V., Brigade Surgeon,

The AssSISTANT ADJUTANT-GENERAL,

First Brigade, Third Division, First drmy Corps,
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thrown out in the digging of these sinks was inconsiderable, and after
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Sinks.—The difficulty that was experienced in digging sinks of
proper depth has already been frequently referred to. The rocky
nature of the soil in many places made it well nigh impossible to pro-
vide sinks of proper dimensions. When rock has to be blasted in
order to prepare a sink, the result must always be more or less unsat-
isfactory. However, the difficulty in providing and caring for the
sinks was not confined to their construction. The amount of dirt

it had been on the surface in the sun it became almost as hard and
nonporous as rock. When this dirt was thrown back into the sink, it
did not absorb the liguid contents, but simply displaced the watery
material, and when thrown in in considerable quantities caused the
sinks to overflow. There was an almost universal complaint from
regimental medical officers that lime could not be obtained early in the
season for the disinfection of sinks. It seems strange that no one
apparently ever thought of the possibility of manufacturing enough
lime to supply the entire encampment. There is in the park practi-
cally an unlimited supply of wood, and certainly an unlimited supply
of limestone rock. The construction of a few limekilns would not have
been a hereulean task with the large number of men on hand, and this
might have supplied an abundance of lime. However, we are satisfied
that if there had been no shortage in lime the eondition of affairs wounld
not haveé bheen greatly improved. The thorough disinfection of the
exeretions of 60,000 men, when deposited in pits in the earth., and
especially when scattered on the surface of the earth, is not an easy
task. We may regard it as an axiom that wherever and whenever &
large number of men assemble and allow their own excretions to accu-
mulate about them, there and then typhoid fever will appear and will
spread. *

We do not mean to imply by this that typhoid fever ever origi-
nates de novo, nor do we mean to have anyone understand that we
believe that the colon bacillus, or any other germ present in the
normal exeretions of men, can develop into the typhoid bacillus.
We do mean that typhoid fever is so widely distributed that in a
large assembly of men collected from different parts of the count
there will be some already infected with typhoid fever. From the
dejections of these the typhoid bacillus will grow and flourish in
polluted places, and the disease will develop and spread. If the
troops at Chickamauga had been provided with ample means for dis-
infecting all exeretions, we do not suppose that even under these con
ditions typhoid fever would have bheen altogether unknown, but th
disease might have been limited to the men who reached the cam
infected and there could have been no widespread epidemic. W
are quite thoroughly convinced that some substitute must be provid
for the pit system in permanent eamps. While troops are on th
mareh, stopping here and there for a day or two at most, pits for the
disposition of fecal matter are sufficient, but in permanent camps
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thﬁ‘_p‘ always have been, are, and probably always will be, a menace
~ to the health of any command. While it is true that it was well nigh
f impossible to properly construet sinks at Chickamaunga, it mustnot be
 forgotten that in other encampments where there was no difficulty in
- digging sinks amd where there was no scarcity of earth suitable for
- covering their contents typoid fever prevailed extensively. It has
been urged by some that the great prevalence of typhoid fever at
- Chickamauga was due to the fact that such large numbers of troops
- were massed at one place. Relatively there is some truth in this, but

at no time was the density of the soldier population of Chickamanga
“Park as great as that of many of our eities in which typhoid is a rare
“disease. It can not, therefore, be truly said that typhoid fever at
Chickamauga was the result of the massing of a large number of men.

At least the spread of the disease was only ineidental to this. If the
| “excretions of these men could have been carried away by means of
properly eonstructed sewers, or if they could have been disinfected,
‘and if eamp pollution had not been permitted, and if a pure water sup-
ply had been obtained, there is no reason why typhoid fever should
‘Thave been more prevalent among the troops at Chickamauga in the
summer of 1808 than it was in New York City.

Wae repeat that, in our opinion, the sink must no longer be per-
mitted in permanent encampments. When possible, water carriage
for fecal matier may be adopted, and when this is impracticable the
thorough disinfection of all fecal matter in tubs as recommended
by this board will, we believe, reduce typhoid fever in permanent
encampments to a few sporadic cases.

Camp pollution.—The greatest sanitary sin committed among the
troops at Chickamauga in 1898, as well as in most other national
encampments, was that of ecamp pollution. Some of the regimental
camp sites became most disgustingly filthy, It is unnecessary to
repeat our evidence on this point. Reference to the regimental his-
tories already recorded will give one some idea of the condition of
gsome of these camps. A few extracts from our stenographic notes,
taken at the time of our inspection, further illustrate this point:

' In the camp of the Third U. 8. Volunteer Cavalry wa found the sinks full to
top with fecal matter; soiled paper was scattered abont the sinks, and the
g.:ua behind the reg mental camp was strewn with fecal matter. The Second
tucky Volanteer Infantry was located in the woods; fecal matter was depos-

d around trees, and flies swarmed over these deposits not more than 150 feet

om the company mess tents; the odor in the woods just outside of the regimen-

lines was vile. In the Ninth New York we found three battalion sinks sup-
to have been filled with straw and burped out that morning. Fecal matter

as founid deposited on the ground around trees, and a vile odor permeated the
about the sinks.

We found in the hospital nf the Third Division of the First Ar my
rps that the stools were not disinfected at all. The bedpans were
ashed in water and were not disinfected. The fecal matter of attend-
ints was received in galvanized-iron boxes of very imperfect pattern.
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There was abundant opportunity for the outside of the boxes to
become foul, and there was no means provided for properly han-
dling these boxes. These are illustrations of the condition that we
found at Chickamauga. When our board visited Chickamanga most
of the regiments had already departed, and 1t was expected that only
the Sixth U. 8. Volunteer Infantry would remain. The following isa
copy of our recommendations to General Boynton concerning the care
that should be practiced by this regiment:

ExoXVILLE, TENN., Sepfember 14, 1598.

GENERAL: The board of medical officers convened by Special Orders, No, 194,
paragraph 40, Adjutant-General's Office, Washington, D. C., Angust 18, 1808, for
the special investigation of the origin and spread of typhoid fever in the army
camps, begs to submit the following recommendations concerning the Sixth U. 8
Volunteer Infantry, the only regiment now encamped at Chickamauga Park:

1. Water supply.—The men of this regiment, being supplied with a presumably
pure water from Mullis Spring, shounld be compel.ed to use this water only and no
other for any purpose whatever. Every precaution should be taken to see that
patrol parties should be supplied with drinking water {rom this sonurce whenever
absent from camp on such duty. Suitable bath hcuses shonld be erected for the
use of the men and they should be compelled to use this water for bathing pur-
poses. Under no circumstances should Chickamanga Creek water or water from
any other source than this spring be used. If the regiment shounld be ordered out
for a march, water from Mullis Spring in abundant gquantity shonld be carried
along for drink:ng purposes. From an inspection of this spring and its immedi-
ate surroun.ings made by the board, we recommend that immediate measures be
taken to protect the spring against surface drainage. The barrels nsed for the
purpose of storing driuking water shonld be elevated on supports. furnished with
stopcocks for withdrawing the water, supplied with tight covers, and protected from
the sun by a proper shelter: they should be frequently inspectel and from time to
time cleansed and their interiors exposed to the direct sunlight for some hours.

2, Mess tents and kitchens.—No measures should be omitted to prevent the
access of flies to the food. The board there.ore urgently recommends that both
kitchens and mess tents should be promptly and thoroughly screened. All milk
consumed should be boiled and thereafter protected from the flies by proper screens.
As an additional precantion the cooks and attendants about the kitchens and mess
tents should be compelled to thoronghly and frequent'y wash their hands with
soap and water every time they go to the kitchen and mess tents for the perform-
ance of the.r duty. None bat anthorized persons shonld be permitted to handle
the food sapplies. Soldiers shonld be forbidden eating any frait or drinking any
liguid except that furnished by the regiment. Men should be compelled to
thoroughly wash their hands before going to meals.

3. Kitchen garbage.—Suitable vessels should be provided for the reception of
kitchen garbage. These should be daily removed and their contents buried or
burned at some point distant from the camp; for the garbage, zinc barrels with
Proper covers are recommended.

4. Company sinks,—At the time of the inspection by the board the sinks were
in foul condition; exposed fecal matter was found in every sink. The board can
not too strong y emphasize the necessity of each individual being absolutely
required to cover his own excrement with dry earth before leaving the sink, and
this should not be left to men detailed for the purpose. as with details fecal mat-
ter 18 eft exposed for hours to the access of flies. The sinks shonld be sheltered,
and ditched so as to prevent the access of surface water to them. If the dry earth
closets shonld be adopted a box shounld be provided separately for each hole, and
should be wide enough to receive the urine and fecal matter without danger of
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‘these being deposited outside of or on the exterior surfaces of boxes, as will happen
‘with the boxes now in use at Sternberg Hospital, for instance. An abundance of
well-dried and pulverized earth shonld be provided in storage, completely sheltered
from the rain. This shounld be freely used in the bozes, each man being compelled
‘to cover his excrement as in case of the sink. In addition to the dry earth, lime
‘shonld be used at least once a day, besides always being freely placed in the boxes
after emptying them. In order to insure the execution of this measure, if neces-

.ha:rj' a sentinel should be placed at each sink or closet with positive instructions
for its enforcement.

5. Tents.—All tents shonld have a flooring raised at least 6 inches above the
ground, and if practicable the soldiers shonld be provided with cots. All bedd.ng
‘and blankets should be daily exposed to the direct sunlight. Men should be com-
pelled to remove their outer clothing at night. The floors of all the tents should
be kept clean.

6, Regimental hospital.—All men with fever should be immediately removed to
the hospital. The most thorough disinfection of the stools and urine of all

tients under treatment in the hospital, and of all bed clothing and personal
linen should be required as a matter of routine. This recommend..tion shonld
‘apply not only to all fever patients but also to all others. For the purposes of
disinfection a solution consisting of 1 part of carbolic acid to 30 parts of water
should be prepared in large quantities and stored in barrels readily accessille as
the sole disinfectant. A pint of this should be placed in each b dpan before it
receives the discharge from the patient; when the bedpan is removed an addi-
tional pint of the solution should be added and the vessel carried te the sinlk,
gmptied, and afterwards thoronghly washed with the same disinlecting solution,
After each stool the patient’s buttocks shounld be carefully cleansed with this solu-
tion. Whenever any fecal matter is spilled upon the floors or ground the spot
shonld be immediately cleaned and disinfected with this solution. All soiled per-
sonal and bed linen should be immediately removed and at once immersed in
the same carbolic solution for at least two hours, Mattresses, bed linen, and
blankets should be daily exposed to the direct sunlight when not in use. All hos-
pital-tent floors should be scrubbed dai’y with this solution. The greatest atten-
tion should be paid to the disinfection and condition of the hospital sink, in addition
to the thorongh disinfection of all stools; lime and dry earth should be thrown
| into the sinks. The possibility of flies gaining access to any fecal matter in the
ginks should be absolutely prevented by this means. Attendants should be
required to disinfect their hands after attending each patient in each instance.
' Tl:le recommendations made with reference to the company mess tents and
jrltchans app.y with special foree to the hospital mess tents and kitchens.

The foregoing apparent!y minute details concerning water supply, mess tents
and kitchens, garbage, company sinks, tentage, and hospital must be carried ont
‘in every particular if typhoid fever, already present in this command, is to be
stamped ont. We therefore recommend that each one of these sanitary regula-
‘tions be placed upon the status of military discipline, and that an infraction of
‘any of them be as severely punished as any other breach of discipline. In no
‘other way can immunity be secured to this regiment of “ immunes.”

Very respectfully, WALTER REED

Magor and Surgeon, U, S. V,
Victor O. VAUGHAN,
Major and Division Surgeon, U, S, V,
E. . SBHAKESFEARE,
Muajor and Brigade Surgeon, U, S, V.

Brig. Gen. H. V. Boy~ToN,
Camp George H, Thomas, Chickamauga Park, Georgia,
i 7273——4
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Subsequently we recommended that the galvanized-iron boxes pre-
pared by our board and adopted by the Surgeon-General should be
used in place of sinks,

After inspecting the Second Division of the First Army Corps at
Knoxville, the board made the following report:

ExoxviLLE, TENN., Sepfember 15, 1895.

S1k: The board of medical officers convened per Special Orders, No. 194, para-
graph 40, Adjutant-General's Office, Washington, D. C., August 18, 1885, respect-
fully submit the following recommendation in compliance with the provisions of
said orders:

1. Water supply.—As far as the board has been able to judge the water supply
appears to be of good quality. The supply of the city of Knoxville proper has
been used by the Fourth Tennessee Volunteer Infantry for more than two months,
and although there are a few cases of typhoid fever in this regiment, these are
plainly not due to water contamination. The supply of West Knoxville is pre-
sumably of good guality.

. 2, (a) Kitehen sinks.—All garbage should be received into water-tight barrels
and carried away from the camps daily; wash water should be thrown into pits to
which dry earth and ashes are daily used for covering. Asa rule, kitchen sinks
have been found in good sanitary condition. The best cared-for kitchen sinks are
those of the First West Virginia and Sixth Ohio; the worst those of the Thirty-
first Michigan, Second Ohio, First Pennsylvania, and Fourteenth Minnesota.
Earth should be placed in the sinks whenever fluid garbage is emptied info them.
There is needed frequent inspection of these sinks by company and medical offi-
cers to insure a good sanitary condition.

() Company sinks.—With the presence of typhoid fever among the men of
every regiment constituling this division, except the Sixth Virginia Infantry (a
recently recroited reg ment), the board must express considerable surprise that
so little attention 1s given to the condition of these sinks; not one was found to be
properly cared for; exposed fecal matter, with attendant flies, was found in every
gink. The sinks of the Sixth Ohio were in the best condition: the remainder were
foul and offensive. This condition, a constant menace to health, shonld not be
tolerated any longer. Every soldier in this command shounld be compelled to
cover with dry earth his excrement as soon as deposited. In no other way can
sinks be kept in a safe and sanitary condition. If necessary to enforce this order
sentinels should be placed near each sink to see that men cover at once their
excrement. The proposal to keep sinks dark is not considered advisable, Light
should Le admitted so that the sink can be inspected at all times. Once each day
lime shou!d be freely used to cover the margins, sides. and bottoms of all sinks. In
the opinion of the board no sanitary measure is so important for the health of this
comimand as such care of sinks as has been recommended above. At the inspec-
tion made this day of the camp site of the Sixth Virginia and Third North Caro-
lina Infantry, it was found that the men of both of these regiments were nsing the
abandoned sinks of the First Pennsylvania Regiment. Thesesinks were found to
be in an indescribably filthy condition, disgraceful to any command: not even a
shovelful of earth had been placed in any sink. If such condition of the sinks of
this command is to be permitted, then all efforts to stamp out typhoid fever will
be of no avail. Already typhoid fever has appeared among the men of one of
these regiments (Third North Carolina).

We visited the camp of the Fourth Tennessee with considerable interest, as we
had understood that this regiment had so far escaped typhoid fever. However,
we found they had already had 1 death from this disease, and there are now 2
cases of typhoid fever in their regimental hospital. This command has a regi-
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mental sink to which no attention is given, and its condition is such as to practi-
cally gunarantee the distribution of typhoid fever throughout the regiment. We
learn that this regiment intends to adopt the ‘‘ tub " system of disposing of fecal
matter. If there be any form of disposition of fecal matter more dangerous to
the soldier than the nnkept sink it is the tnb. We have seen abundant evidence
of this in the Seventh Army Corps. The tub is a portable privy, often laden with
typhoid infection, which is scattered from the privy to the place where the matter
is deposited. We beg to protest most earnest y against the tub system. We sng-
gest that battalion sinks be properly constructed and proper'y cared for in this
regiment. If this be done there is the possibility of stamping out the disease.
We feel gquite cartain that the medical officer of this regiment will fail to recog-
nize typhoid fever in its early stage. We therefore recommend that the sanitary
inspector visit this regiment at least twice each week, and that he not only inspect
the sinks, but also examine the patients in the regimental hospital and in quarters,
and, shonld new cases appear, this regiment should be immediately moved to
another site. This suggestion, that the sanitary inspector look after regimental
hospitals, should apply to all regiments having such hospitals. He shonld see
that the stools of all patients in these hospitals are properly disinfected. Unless
constant attention be given to the care of sinks and the disinfection of stools, the
experience at Chickamauga will be repeated at Knoxville.

8. The division hospital. —The board made an inspection of this hospital on the
14th instant. The number of patients on this date was about 235, The wards
were found to be overcrowded, as many as 7 or 8§ patients being in each tent. The
floors of the general pavilion, as well as of the tents, were in a filthy condition.
As far as the board was able to judge by inspection and by questioning the nurses,
no attention was paid to the disinfection of either stools or personal or bed linen,
Patients with garments soiled with typhoid discharges were found in one of the
wards. Bedpans used for the patients were soiled with discharges not disinfected.
Open vessels containing the nondisinfected discharges of typhoid patients were
being carried from the wards to the sink, there emptied withont disinfection, and
the contents allowed to drop upon the surrounding ground. The sink intended
for the reception of typhoid discharges was very offensivé. The margins and
sides of the sink were in like condition. It was evident upon inspection that the
surgeon in charge had no appreciation of the need of disinfection of stools or linen
or of the need of cleanliness in the hospital. The board found the number of
nurses to be insufficient, In the opinion of the board no time should be lost in
securing the services of trained female nurses for this hospital, in order to enable
proper care and attention to be given to the sick.

The most thorongh disinfection of all stools and urine of all patients under
treatment in the hospital, and of all bed clothing and personal linen, should be
required as a matter of routine. This recommendation should apply not only to
all fever patients, but alzo to all othera. For the purposes of disinfection, a solu-
tion consisting of one part of carbolic acid to thirty parts of water should be
prepared in large quantities and stored in barrels readily accessible as the sole
disinfectant. A pint of this should be placed in each bedpan before it receives the
discharge from the patient. When the bedpan is removed an additional pint of
the solution shonld be added and the vessel carried to the sink, emptied, and after-
warids thoroughly washed with the same disinfectant solution. After each stool
the patient’'s buttocks shounld be carefully cleansed with the same disinfectant
solution. Whenever any fecal matter is spilled upon the floors or ground, the
spot should be immediately cleaned and disinfected with this solution. All soiled
personal and bed linen should be immediately removed and at once immersed
in the same carbolic solution for at least two hours. Mattresses, bed linen, and
blankets should be daily exposed to the direct sunlight when not in use, All hos-
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pital tent floors should be serubbed daily with this solution. The greatest atten-
tion should be paid to the disinfection and condition of the hospital sink. In
addition to the thorough disinfection of all stools, lime and dry earth should be
thrown into the sinks, The possibility of flies gaining access to any fecal matter
in the sinks should be absolutely prevented by this means. Attendants shounld be
required to disinfect their hands after attending each patient in each instance.

The board especially recommends as an important sanitary measure that men
with fever should be immediately removed from their regimental quarters or
regimental hospital to the division hospital. Under no circumstances should the
men with fever be permitted to ocenpy the tents with their comrades.

4. Camp sites.—Since it is true that every regiment in this division has been
and is infected with typhoid fever, it follows that the ground upon which each
and every regiment has been or is located is also infected. We therefore deem it
very unwise to encamp a regiment npon sites vacated by those leaving. The tent
floors left by the First Pennsylvania are now being used by the Sixth Virginia.
This should not be done until these floors have been washed with a 5 per cent soln-
tion of carbolic acid and afterwards exposed to the direct rays-of the sun for at
least two days.

The foregoing recommendations are respectfully submitted.

WaALTEER REED,
Major and Surgeon, U, 8. A.
"Victor C. VAUGHAN,
Major and Division Surgeon, U. 8. V.
The ADJUTANT-GENERAL SEcoxD Division, First Army CoRPS, 2
C'amp Poland, Knoxville, Tenn.

In extenuation of the condition of the camps at Chickamauga, it has
been stated that all of the regiments there were on waiting orders, and
expected every day that they would start the next for Cuba or Porto
Rico. This is true, but it should not be offered in extenuation of the
eondition of the ecamps. Every camp, even when it is to be occupied
for only a day, should be policed as thoroughly as if the commanding
oflicer knew that he was to remain there for weeks.

Shelter, oceupaney, and arrangement of camps.—On this point we
will copy verbatim from the report of Lieutenant-Colonel Woodhull,
who inspected the troops at Chickamauga in August:

All the troops are under canvas and nearly all the canvas is overcrowded. The
tents are of many patterns—a few shelter, more conical and conical wall: some
State tents of various sizes, the most of which are so-called ** flood ™ tents of the
Mississippi Valley, very old and nearly all leaky. and the greater part the improved
common or A wall tent. The occupants vary from 2 in the shelter to 4 and 5
in the A, 6 or 8 in the ** flood.” and 15 or 16 in the conical.

Many of the regimental sites are precisely the same as those occupied from the
beginning. A few of the regiments have been moved, and it is probable that
more are now being changed, but at the time of my observation many of the com-
mands had been in absolutely the same position for two months or more. Not
only were the camp sites the same, but in the most instances the tents themselves
stood where they had first been placed. Inscarcely any instance was fresh ground
available, as it should be, upon which the tents might be moved laterally every
week or ten days. Consequently the ground itself is being poisoned impercepti-
bly but persistently by the human body without the disinfectant and redeeming
action ol direct sunlight npon it. The contents of the tents, such as blankets,
straw, and the like, have been irregularly removed into the open air, but, as a
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rule, not often enough. Direct touch showed in many instances that these articles

and the gronnd were damp. .
The camps, speaking generally, were crowded not merely as to inhabitants but |

as to the neighborhood, There was abundant room between divisions and gener- |

al y between brigades, but many of the brigade camps were too compressed, and with ﬁ

a.uma of the regiments the compression was extreme and in defiance of all sanitary |

3 laws; this in addition to the tents themselves having too many ocenpants, The diffi-

cu_ty probably arcse originally from the expectation that many more troops would

~ be sent into the park for whom space must be reserved. In some cases higher

=

authority arbitrarily established the regimental lines. Whatever the reason, the
effect is clear—the tents are overerowded and without sufficient adjoining space,
the streets are narrow, and the soil is becoming more and more charged with
fth. Owing to reasons previonsly explained competent sinks were made with
difficnlty and were mulfiplied on account of their shallowness and the rapidity
with which they filled with water. They thus encroached more and more npon

- the open space and intruded toward the camps. For instanee, in the Second

Arkansas, Second Brigade, Second Division, Third Army Corps, the men’s sinks
were within 30 yards of the kitchens, and were very offensive. The kitchen sinks
were intermediate and so full and so foul that waggots were abundant on the

- surface. [n the Fifth Pennsylvania the camp site was lower than the sinks, and

during recent rains they overflowed and flooded the camp. The sick report of the

Tegiment was 11 per cent, including 25 cases recognized as typhoid and 15 supposed

to be of that disease, with the sick rate increasing.

More than half of the men slept on the ground. In some regiments the t&nta[
were floored, in others cots and field bedsteads were arranged, but always at
private or regimental expense. The motive in many instances doubtless was com-
fort, but in one regiment (Third Tennesses) the men bought the cots becanse they
had learned by e:perierience in civil life that it was harmful to sleep on the
gronnd in that climate. In a wvery sickly regiment (Ninth Pennsylvania) the
medical officer pointed ont a very high three-story bunk, whose tenants he dee ared
the healthiest in the command. A group of three is too sinall to reason from, but
it 18 significant that among much sickness these men escaped. The sanitary
advantage of being off the ground is freedom from dampness and especially escape
from the immediate inflaence of the ground air, which under the conditions
described must be peculiarly deleterious. It is recommended that in all camps of
position in Southern climates the tents be floored, with a considerable space
beneath. and that the floors be portabie, so that they may be moved (within the
camp) when necessary for change of site or for police. The expenditureior a few
feet of Inmber when the regiment departs is well balanced by the greater physical
efficiency of the men.

Quite independently of any specific contamination of the water supply (and
were the general water supply thus contaminated the typhoid fever would also be

- general, which it is not as yet). the pollution of the soil by fecal discharges, spe-

cifically diseased or healthful, leads to the occurrence of d.arrhea, to general
physical depression, moderate fever, and undermining the man's health. and

~ whether an imported case or not is necessary to fire the train, it is the universal
- experience of armies that ontireaks of typhoid fever will ocecur under just snch

- circumstances, This is perfectly understood and always anticipated by sani-

tarians where precautionary measures are not carried into effect. In this case,
besides having a congenial soil fertiiized day by day for such seed, the seed itseif
was introduced directly by various regiments, as Thirty-first Michigan, First
south Carolina (as reported, regiment has leit the park), Fifty-second Iowa,
which brought no acute case but was infected be ore arrival, and Ninth Penn-
sylvania, which has nad nearly 100 cases in all. Besides which, certain regiments
(Fourteenth Minnesota, Second Ohio, Third United States Volunteer Cavalry)
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have treated cases for considerable periods in the camps themselves. It can not
be necessary to enlarge on the facilities for the spread of this disease that are
afforded by fatigue, heat, moisture, overcrowding, dust, and flies, and all these
are present. :

The following figures. give the most important facts concerning
typhoid fever in the First and Third Army Corps:

FIRST ARMY CORPS.
[Wore.—The regiments marked * went to Porto Rieo.]
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¥ FIRST DIVISION.
' First Brigade.
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J Second Brigade.
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SECOND DIVISION, !
First Brigade.
24 Eent.'l:mk{‘.......-.....--.-.---._._ 1,552 | 220 1 2L.47 87T 30 28 .79 3218
Bth New York. .o cccmmccaamacaaaal] 1,582 &2 | 26,00 135 | 46 8 | 14.24 33,08
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B MEmeonrl: oo i 1,804 212 | L 16.64 al 16 14 6.00 | 27.45
20 Ar o e e e e T 1. 50| 287 | 2228 3 245 1T 9,2 178
B e e 1, (e 200 | 20,14 191 | 25| 23 7.0 1204
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18t Missiasippl - .ove e e 1,29 o7 | 8558 L &5 29 7.0 20. 50
CAVALRY BRIGADE. .
: |
ad 1. 8. Voluntear Cavalry .........| 1,013 210 | 26.65 103 15| 13 4.81 | 12,42
1st Nlinois Voluntear Cavalry ..., 1, 209 =20 | 16.93 68 17 | 161 727 | £3. 52
Ist Ohio Volunweer Cavalry . .. ...... si 180 | 22.68 __135_' L [ 3.70 | fiLl]
Light Artillery Brignde ............| 1,50 I s ER (Y [T R e
7. & Volonteer Infantry .........|ccceeae. U i PR 121 i B 8.95 | 4.18

In the above tables the figures showing the strength of each regi-

- ment are not absolutely correct. In most cases the figures are those
- that indicate the strength of the regiment when it left Chickamauga.

For the purposes for which these tables were compiled it would have
been better if we could have given the total number of individuals con-

- nected with each regiment, but figures showing this fact are not at
- our command.

In ecoming to eonelusions concerning typhoid fever among the troops

of these corps, it will be necessary to leave out of consideration the

seven regiments of the First Division of the First Army Corps that
went to Porto Rico, because, as has already been stated, undoubtedly

- a considerable proportion of the cases of protracted fever in these
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regiments were malarial, and from the data at our command we have
been unable with any certainty to distinguish the malarial from the
typhoid fevers in the cases originating in Porto Rico. From the
death rate in these commands we believe that we have not overesti-
mated the number of cases of typhoid fever in them. However, we
.think it best, on account of the uncertainty in the data among these
regiments, to leave them out of consideration in making general state-
ments concerning the statistics of typhoid fever in the First and Third
Army Corps.

There were only two regiments (Fifth Illinois and Third Kentucky)

of the First Divlsmn of the First Army Corps that did not go to Porto

Rico.

These two regiments had a combined strengthof . . __ .. __ . . . ... 2,589

Total number of cases of probable typhoid fever in these two regiments____ 344

Percentage of probable typhoid fever among the troops of these two
regiments.c. - Cetoae e R G BN R e e

Total number of daathu frﬂm f.vphmd fa?er in thesa ‘f:wo rﬁgimenm ....... 19

Percentage of deaths among cases of probable typhoid fever in these two

Tegiments i v L JISES U 08 L agy o o e e 5.52

We can not give the total number of cases of recognized typhoid
fever in these two regiments on account of having no data on this
point for the Third Kentueky.

Aggregate strength of the Second Division of the First Army Corps ... __ 11,344
Total number of cases of probable t}rphmd fever in the Second Division of

thie Bt Ay P e 2 172
Percentage of probable typhoid fever among the troops of the B-emnd

Divigion of the First Army Corps ..__. ... .. _...o...... TR L
Total number of deaths from typhoid fﬂvar in the Second Dl‘ﬂElOIl of t,he

First Army Corps .. 2 Sl St = 109
Percentage of deaths nmnug pmhahle cases of typhmtl fﬁwr in tha Sec-und

Division of the First Army Corps __ .. ..._.._._. B MR L |
Total number of cases of recognized t.:yph(nd fever in the Becund Dnnsmn

of the First Army Corps _ . T <L R 979

Percentage of deaths among rer:.cu,rmzaﬂ cases Df ty'phmd f ever in tha Smund
Divigion of the first Army Corps _ . e AT
In studying the Third Division of the First Army Corps, it will be

necessary to omit the First South Carolina, which remained at Chicka-

manga only a few days.

Aggregate strength of the eight regiments of the Third Division of the

First Army Corps _ ... __ .. _. PG S e C e S S U [ 1)
Total number of cases of probable t;,rphmd fever in thﬁ eight regiments of

the Third Division of the First Army Corps. - cammman | Ry (RO
Percentage of probable typhoid fever among tlm trmps nf tha mght regi-

ments of the Third Division of the First Army Corps . ... ... ... 28.46
Total number of deaths from typhoid fever in the eight regiments of the

Third Division of the First Army Corps ... .. ___ " e 170

Percentage of deaths among probable caszes nf tv]fhmd fever in the mghl:
regiments of the Third Division of the First Army Corps.....ocoeeeene. 6. 23

L e o

il 5 b 5

e e il
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Total number of cases of recognized typhoid fever in the eight regiments

of the Third Division of the First Army Corps. 19 e R R L Iy |
Percentage of deaths among recognized cases ﬂf typhuul faver in the
eight regiments of the Third Division of the First Army Corps ________ 13.69

In studying the First Division of the Third Army Cnrpa, it will be
necessary to omit the First Distriet of Columbia Volunteers, because
this command remained at Chickamauga only a few days.

Aggregate strength of the eight regiments of the First Division of the

TR R L TOETIN it s e i e S . e o o i o 5 i £ 0, 444
Total number of cases of prn’r:rahle typhoid fever in the eight regiments of

the First Division of the Third Army Corps .. Lire . 1,853
Percentage of probable typhoid fever among Iha tmapﬁa of the e:ght reg'l-

ments of the First Division of the Third Army Corps........... . 19,62
Total number of deaths from typhoid {ever in the eighit rPg'unents ﬂf the

First Division of the Third Army Corps.. i O T 160
Percentage of deaths among probable cases uf typhmd fB'E"Bl' in tha elght

regiments of the First Division of the Third Army Corps.. = 8.63
Total number of cases of recognized typhoid fever in the mght raglmants

of the First Division of the Third Army Corps .__ ... Boell 725
Percentage of deaths among recognized cases of t:,rphm:l fEl'IrBI' in tha mght

regiments of the First Uivision of the Third Army Corps_ . _____ .. . . 22. 06
Aggregate strength of the nine regiments of the Second Division of the

D R B e S s e K G e 11,184
Total number of cases of probable typhoid fever in the nine regimeﬁts of

the Second Division of the Third Army Corps .. _._. o 2, 565
£'ercentage of probable typhoid fever among the tmopa :.:l’ t]::u, nine regl

ments of the Second Division of the Third Army Corps. - 28.05
Total number of deaths from typhoid fever in the nine reglmenta -}f the

Second Division of the Third Army Corps.. .. ...... BT 257
Percentage of deaths among probable cases of tvphmﬂ fE"i"'E!I‘ in the nine

regiments of the Second Division of the Third Army Corps ... .. ....... 10. 01
Total number of cases of recognized typhoid fever in the nine regiments

of the Second Division of the Third Army Corps. . ....... ... ...... 1, (016
Percentage of deaths among recognized cases of typhoid fevm in t.ha nine

regiments of the Second Division of the Third Army Corps . _.. __ 2b. 29

Aggregate strength of the First and Third Army Corps, xdudmg I;he
regiments that went to Porto Rico from the First Division of the First
Army Corps, the First South Carolina from the Third Division of the
First Army Corps, and the First District of Columbia Volunteers from

the First Division of the Third Army Corps ... ... : 4 eoo-- 44,808
Total number of cases of probable typhoid fever ama:-n;;, theaﬁ tmnpu. -e-. 8,060
Percentage of probable typhoid fever among these troops. . Eetine SEUIN LRG0
Total number of deaths from typhoid fever among these trm‘rpa SR LR 714
Percentage of deaths among probable cases of typhoid fever among these

troops . BT N e e s = e e e R e s i e . ok i 7.40
Total number nf cases nf remgmzed t:. phmtl fever among these troops. ... 4,208
Percemtage of deaths among recognized cases of typhoid fever among

If to the above figures we add those of the Cav El.ll‘}? Brigade, we have
the following:

Total number of troops in the First and Third Army Corps for which
statistics concerning typhoid fever have been collected ... ... ... . 47,048
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Total number of cases of probable typhoid fever among these troops.. .. .. 10,830
Percentage of probable typhoid fever among these troops. . ............... 21.56
Total number of deaths from typhoid fever among these troops. ... . ... 751
Percentage of deaths among probable cases of typhoid fever among these

PO S o e R = e e g b
Total number of cases -:rf recagmznd t;.rphmd fmrar among thBﬂ-ﬂ trmpﬁ . 4.858
Percentage of deaths among remgmzeﬂ cases of typhoid fever among thm

Ty ] N S S T el Sitotanl s I rl s et AL

We are without sufficient data to enﬂ.hla us to add to the figures
those from the Light Artillery Brigade and from the Sixth U. 5. Vol-
unteer Infantry.

We Lave used one statement in all of these compilations which,
without proper explanation, may be misunderstood. We have given
the percentage of deaths among recognized cases of typhoid fever.
We have already called attention to the fact that the statement of
this percentage is not altogether correct, because all the deaths from
typhoid fever did not oceur among recognized cases of typhoid fever.
It may be of interest to inquire how the regimental and hospital sur-
geons diagnosed the cases which terminated fatally from typhoid
fever. The 714 deaths given in the above figures as total deaths from
typhoid fever in the First and Third Army Corps, exeluding the regi-
ments that went to Porto Rico from the First Divisicn of the First
Army Corps, the First South Carolina from the Third Division of the
First Army Corps, the First Distriet of Columbia Volunteers from the
First Division of the Third Army Corps, and the Cavalry Brigade of
the First Army Corps, were not all diagnosed typhoid fever by army
medical officers. By looking over the list of deaths given in each
regiment one easily sees that a considerable number of these deaths
oceurred after the patients had reached their homes on furlough.
Most of these men sent home on furlough are recorded in the regi-
mental and hospital reports as having malaria, or they were sent home
without any definite diagnosis. Taking the 714 cases referred to, the
recorded diagnoses of these cases were as follows:

Lyphold fever. .. oo ot SBOT: | Indigeation ——edse- ot e ol
Malaria _...._____.. 14 GaRtmiiin s s L e A e oA |
Undiagnosed, or undetermmaﬂ Binteritis oo enon Slandes sosng A0 1

foper oL koot e A 141 | Pneumonin . ..iiiieoieaiciense 1
INNErfea (oor 0 s st S e s
| L= ) e R S e e ] Total ..o T

In other words, in 4,293 cases of recognized typhoid fever among
these troops 391 died. After studying the records we have added
5,367 eases which we believe to have been typhoid fever. Among
the 4,203 cases of recognized typhoid fever there were 391 deaths:
among the 5,367 cases which we have added there oceurred 323 deaths
from typhoid fever.

Percentage of deaths among the 4,203 cases of recognized typhoid fever. ... 9.10
Percentage of deaths from typhoid fever among the 5,367 cases of probable
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- This, we think, is the strongesi proof that we can offer that the
ecases which we have classed as probable typhoid fever are properly
‘classified. The death rate among these from typhoid fever is the
;;,death rate of typhoid fever. As has already been stated, most of
these men were allowed to go home on furlough. They were granted
furlough on the diagnosis of some other disease than typhoid fever.
They went to their homes, and 323 out of the 5,367 cases died from a
disease recognized by the physicians who attended them in their last
illness as typhoid fever. We think that these figures establish beyond
any doubt our claim that the number of cases of typhoid fever among
the troops in the First and Third Army Corps was more than twice
the number recognized as having that disease.

Out of the 714 deaths from typhoid, 352 occurred in some army
hospital; 315 oceurred elsewhere, prineipally at the homes of the men,
and in 47 cases we have not been able to ascertain the place of death.
Parenthetically it might be remarked that these figures show that the
general order permitting medical officers to send home sick men on
furlough was not abused. The number of malingerers must have
been very small. This was the opinion of the army medical officers
at Chickamauga at the time. Frequently the statement was made
that it was difficult to induce the men to aceept furloughs until they *
became too sick totravel. All those who saw the siek returning from
Chickamauga and other camps during the summer of 1898 must have
been convinced by the appearance of these furloughed soldiers that
they were in reality sick. The figures which we have just given con-
firm this impression with mathematical exactness.

We have several times spoken of the death rate of typhoid fever.
It may be well to endeavor to ascertain what the death rate of this
disease is. It is well known that ever sinee typhoid fever has been

- recognized as a distinet disease and has been distinguished from
typhus fever the death rate from this disease has gradually decreased.
This decrease in the death rate is undoubtedly due to two causes. In
the first place, the diagnosis of the disease is much more easy than it
was formerly when typhus fever was so prevalent; in the second place,
the methods of treatment of typhoid fever have greatly improved.
Murchison reported 2,505 cases that occurred in the London Fever
Hospital from 15848 to 1862, with a death rate of 18.5 per cent; Grie-
singer colleeted 18,612 cases from the hospitals of London, Glasgow,
Paris, and Strasburg from 1840 to 1865, and found a death rate of
18.52 per eent; in the Old Hospital in Vienna, from 1846 to 1861, there
were 21,189 eases of typhoid fever, with a death rate of 22.2 per cent;
in the Jacob's Hospital in Leipzig, from 1880 to 1803, there were 1,626
cases, with a death rate of 12.7 per cent; in the city of Hamburg,
during the years 1886 and 153587, there were 10,823 cases, with a death
rate of 3.5 per cent. These cases were divided by years as follows:
In 1856, 3,948 cases, with a death rate of 9.2 per cent; in the year
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1887, 6,875 cases, with a death rate of 6.9 per cent. In 1897 there were
1,885 cases at Maidstone, England, with a death rate of 7.5 per cent.
Brand has collected 19,017 cases treated by cold baths, with a mor-
tality of 7.8 per cent.

All the above given figures have been obtained from Eunropean
sources and refer, many of them, to epidemics more or less remote in
time. We have been anxious to ascertain the mortality from typhoid
fever in this country and at this time. In order to get information
on this subject we have addressed a request to the superintendents of
several of the largest hospitals in the United States, asking for the
number of cases of typhoid fever treated in the years 1896 and 1897,
and the number of deaths in each of these years. We have not asked
for cases in 1898, because we wished to avoid cases among soldiers.
The following figures have been obtained in response to this request:

Death rate from typhoid fever in some of the larger hospitals in the United States.

Number of | Tatal | Total |

| Deaths. 2 o | Percent-

Name of hospital. !__TES' '-;i“'ﬁ i‘dﬂa" age of

| 1896, | 1807, | 1806, | 1807, | 1sen. | lser. | Geaths.
* City Hospital, Boston, Mass ..........ccceeeo.o..| 437 300 | 44| 46| 83| 0! 107
Masasachusetts General Hospital, Boston, Mass_ | 151 | 100 16 8 251 2 056
Episcopal Hoapital, Philadelphin. Po . ._...___..| 153 | 141 13 10 4 = 7.8
niversity Hospital, Philadelpbin, Pa ____._____ 20 36 1 3 b | 7. 14
German Hospital, Philadelphia, Pa_ ... ._.... 8L | 153 7 | E5 i7 .5
Johns Hopkins Hospital, Baltimore, Md._......| 1107) 118 11 3 = 14 6.19
8t. Luke's Hospital, New York, N. ¥ ...........| & | & 1 0 B4 1| 151
Bellevue Hospital, New York. N. ¥ .. ... __..0_ T T 1 11 148 2 | 14.56
) Mount Sinai Hospital, New York, N. ¥..c....-. 105 L7 8 B 199 17 8.54
Total number of cases of typhoid fever in the hospitals. ... _ . _._______. 2,203
Total number of deaths among the cases treated in these hospitals.__._____. 212
Percentage of deaths among these cases_ . ... ... __. __. | . o oo........ 9.2

It will be seen from these figures that the average death rate from
typhoid fever in the large hospitals is a little more than 9 per cent.
Bearing in mind that only graver cases are carried to hospitals, and that
the cases treated in hospitals embrace all ages and conditions of life,
while the soldiers were men selected on aceount of physical perfeetion,
it must be admitted that a death rate of 7.49 per cent among the
10,359 probable cases of typhoid fever in the First and Third Army
Corps was not an unusnally low one.

We have endeavored to ascertain the death rate from typhoid fever
in general practice in some of the largest cities of the Union. With
this in view, we directed a letter to the health commissioner of each
of these cities. Most of these officials replied that they are unable to
- give anything more than the number of deaths, inasmuch as cases of
typhoid fever are notf reported to the health authorities. From a
few cities returns have been furnished us. In our opinion these are
wholly worthless so far as information concerning the death rate from
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‘typhoid fever is concerned. They are, however, of interest for
‘another reason, and we will give some of them:

Death rate from typhoid fever in certain cities in the Tnited States.

: | Number | Percent-
Numbsar

Name of city. Year. | of age of

| OF €BSES.| qenths. | deaths.
R e e 1864 1, (88 185 17.00
1885 38T ] 24,08
1506 274 (i) 24,81
1887 201 a1, 3
3 1808 250 L] &5, (N
B T T T e e et o | TR 434 a7 2214
; 1807 #0 &4 19, U9
o neapolin MInm - oo e e s sis e it saaa | 1 HEE 435 1] 18.79
: 1807 1,534 148 9.4
A e e S S 18640 1 2184 17 1430
1807 1,254 184 14.53
e AT I B e R R R P S 1864 i 142 47.97
1887 256 T 28. 51
DR T b T e B B R o e SO ey S D st et [ 1 Al : | 17. 64
1887 ?EI T 8.97
rpr A e T e e R e R ol P B e T8h 102 12.09
1887 dav i 9.24
B R R R T e e e L A 105 3. 45
1897 433 1M . 63
PG T TN = R me oy Sy a, Rt (] 2,400 402 16.14
1807 2,994 | 401 15.38

Total number of cases of typhoid fever rﬁpurted in the above-mentioned

cities in 15396 and 1897 _____ o rropp-meh SEW e 8 s oy AL D
Total number of deaths among the CAses rﬂ[ll}l'tﬁﬂ in the abﬂva-m@ntmned
citiea in 1896 and 1897 . __._. _ L T . SRS R R R

Percentage of deaths among repnrhml cases in the ahuva-mﬁutlﬂued cities. 16.96

What information have we gained from these figures? Are we to
infer from them that the death rate from typhoid fever in general
practice in our large cities is 16.96 per cent, while in our hospitals,
to which, as a rule, the graver cases are sent, it is only 9.24 per cent
and while in the city of Hamburg it is only 5.5 per cent? In our
opinion such inferences are not warranted. We are forced to con-
clude that in these cities in which the health regulations require phy-
sicians to report all eases of typhoid fever a large per cent of the cases
of this disease are not recognized as typhoid fever., The drmy sur-
geon has been severely eriticised for not recognizing typhoid fever.
What ean be =aid of the average physician in general praetice in our
country! We must call attention fo the similarity in two sets of fig-
ures. Referring back to our percentage records concerning death
from typhoid fever in the First and Third Army Corps, it will be seen
that the percentage of deaths among recognized cases of typhoid fever
was 16.65 per cent; now we have found that in the above-mentioned
cities the death rate among recognized cases of typhoid fever is 16.96
per cent. In other words, the army surgeon did in his military serv-
ice just as he was in the habit of doing in his civil practice—that is,
he failed to properly diagnose the milder eases of typhoid fever. His
military record on this point is no worse and no better than was his
own record in eivil practice, or is the record of physicians in some of
the largest cities in the United States.
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(Nore.—Too late for insertion in this table we have received the :
following figures concerning typhoid fever in New York City:

Number of cases of typhoid fever treated in New York City during the year

LRUE - e nel B e 1,004
Numnber of cases treated during the year 1897 ___ .. .. oo ...... 1,004
Number of deaths among those treatedin 1896_____ .. ... ___. 207
Nuwber of deaths among those treated in 1897 e oo n oo .... 208
Percentage of deaths among those treated in 1806 .___ .. . ... ... 20,64
Percentage of dea hs among those treated in 1807 . _____________ ... . . _ 20.78
Total cases treated in New York Cityin 1806 and 1897 __________.______ ... 2,008
Total deaths among those treated in 18896 and 1897 .. __ . ______ 396

Percentage of deaths among those treated in 1806 and 1807 ... ____ . __ 20.71

Dr. Roger S. Tracy, register of records, sends the following statement
with these figures:

“The ‘cases treated’ as given above are the cases reported to the
department of health. It is not probable that all cases are reported,
and there is no way of estimating the number that may go unreported.
Of course all the deaths are included excepting the possible few cases
that may be unrecognized and go upon the record under other names.™

It will be seen from these figures that the physicians of New York
City fail to recognize typhoid fever to a greater extent than did the
army surgeons at Chickamauga.)

MALARIAL DISEASES IN THE FIRST AND THIRD ARMY CORFPS.

As has already been stated, all kinds of illnesses were diagnosed
malaria at Chickamanga. We find the most trivial cases, as well as
the most serious ones, recorded as malaria. The medical officers
apparently went into the southern camps believing that they would
meet with this disease most frequently, and if we accept their
recorded diagnoses their expectations were certainly fully realized.
It will be interesting for us to make an inquiry concerning the actual
prevalence of malaria among these troops. In the first place, it is
worthy of note that in the regimental records themselves there is
evidence that malaria was not a prevalent disease at Chickamauga
Park. This evidence is furnished by such illustrations as the follow-
ing: The Second Brigade of the Second Division of the First Army
Jorps consisted of the One hundred and fifty-eighth Indiana, the Sixth
Ohio, and the First West Virginia. These regiments were encamped
side by side. From the regimental sick reports it appears that malaria
prevailed in the Indiana regiment from May throughout the summer;
there were no cases in the Ohio regiment in May, 3 in June, 11 in
July, 103 in August, and 203 in September; in the First West Vir-
ginia Regiment the diagnosis of malaria does not appear on the regi-
mental records until August, when 108 cases are reported. That
there should have been malaria in the Indiana regiment in May and
not a case in either of the other regiments in the same brigade is
not probable; and that it could have required two months for this
disease, had Chickamauga been the fearfully malarious place it is
said by some to be, progressing slowly through the Ohio regiment, to
reach the West Virginia regiment is not in aceord with any known
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‘epidemiological facts concerning this disease. We think that such
‘unequal distribution of the disease as shown by the above-mentioned
records is proof quite convineing that malaria was not widely preva-
lent among the troops at Chickamauga. We have already seen that
practically all of the prolonged malarias were actually cases of typhoid
fever. Many of the temporary illnesses diagnosed as malaria may
actually have been due to the plasmodium, but how many were due
‘to this cause we can not positively state.

It is to be regretted that qualified men properly equipped were not
placed earlier at all the national encampments, in order to make sei-
entific diagnoses of malarial and typhoid fever. Seientific medicine
would have been greatly enriched had this been done. As soon as
we began the inspection of eamps and hospitals we saw that it was
absolutely necessary to provide for scientifie diagnoses. In the divi-
gion hospitals we found that most of the febrile cases were diagnosed
as malaria. -We believed that they were typhoid fever, but it seemed
presumptuons in us to set our opinion above that of the very compe-
tent medieal officers in attendance. We therefore asked the Surgeon-
General that he should send competent men, properly equipped for
making blood examinations for the malarial plasmodium and the
Widal test to each of the large camps. The Surgeon-General acted
promptly on this suggestion, and we are therefore able to give some
seientific information coneerning the actual prevalence of malaria.

At Sternberg Hospital, Chickamauga Park, Maj. B. Emmett Giffen,
surgeon in command of the hospital, established a bacteriological
laboratory and placed the same under the charge of Aecting Asst.
Surg. Charles F. Craig. The following is Dr. Craig’s report of the
work done in this laboratory:

REFORT OF THE BACTERIOLOGICAL LABORATORY TO NOVEMBER 1, 1508, STERN-
BERG UNITED STATES GENERAL HOsSPITAL, CHICEAMAUGA PARK, GEORGIA.

Maj. R. EMMETT (GIFFIN,
Chief Surgeon, U, 8. V., Commanding Hospital.

Sir: 1 have the honor to submit to you the following report regarding the work
of the bacteriological laboratory up to the present date,

As it was your intention in establishing the laboratory to aid in the scientific
study of the cases treated in the hospital and to investigate certain questions con-
cerning the sanitary condition in Chickamauga, I have endeavored to follow your
suggestions and orders as closely as possible,

1 have had associated with me for a =hort time Acting Asst. Surg. George Dock,
of Ann Arbor, Mich., a most competent and acknowledged aathority upon the
fevers of the South, especially malaria, and I have also been ably aided by Dr.
James Jobling. whom you detailed to me as laboratory assistant.

The work in the laboratory has been divided as follows:

(a) The study of typhoid-fever cases, includ ng post-mortem examinations and
the nse of Widal's test; (I) the examination of the blood of suspected cases for the
plasmodinm malarize; (¢) the bacteriological analysis of water; () the chemnieal
and microscopical examination of urine, including the diazo-reaction: (¢) the
study of the blood of typhoid cases; ( f) the stady of cases of special interest.



64

(@) There have been ten post-mortem examinations made of suhjects dead of -

typhoid fever, all of which demonstrated the pathological changes nsnally found
in that disease. I have made several preparations ilinstrating very perfectly the
changes ocenriing in the in estine, showing swelling, infiltration, nlceration, and
perforation of Pevers patches, and swelling of the solitary glands,

Of special interest have been the results obtained by Widal's sernm test in the
typhoid cases in the hospital. I have examined to date 315 cases, using the Widal
test, with the following results:

Of the 315 cases, 208 were diagnosed as typhoid fever, 5 as malaria, 13 as ques-
tionable typhoid, 20 as measles, 1 as typho malaria, 1 as simple fever, 1 as myal-
gia, 2 as pneumonia, 1 as cystitis, 1 as tuberculosis, 1 as questionable tuberculosis.
1 as thermic fever, 2 as dysentery, and 58 had no diagnosis.

Of the 208 cases diagnosed as typhoid, 205 cases reacted to Widal's test, while 3
did not; the latter cases, with the exception of one, have since proven not to be
typhoid, while the one is still in doubt. _ )

Of the 5 cases diagnosed malaria, 2 reacted to the test and were nundonbtedly
typhoid, while # did not react.

Of the 20 cases diagnosed as measles, not one reacted to the test.

Of the 13 cases diagnosed questionable typhoid, 7 gave reaction, while 6§ gave
no reaction. ;

Ome case diagnosed ‘' typho malaria’ gave a very marked reaction. and exami-
tion of the blood demonstrated that no plasmodia were present. This case was
undonbtedly a straight typhoid.

One case diagnosed myalgia gave no reaction.

Two cases diagnosed dysentery reacted and proved to be typhoid.

One case diagnosed tuberculosis gave no reaction.

One case diagnosed tubercnlosis gave reaction and proved to be typhoid.

One case diagnosed cystitis gave no reaction.

Two cases d.agnosed pnenmonia gave no reaction.

One case diaznosed thermic fever gave no reaction.

Ome case diagnosed ** simple fever " gave a reaction and proved to be typhoid.

Of the 58 cases having no.diagnosis, 30 reacted to the test, while 28 did not. Of
the 28 which did not. 10 were too recent for the reaction to appear.

I have dividled the reactions to the test as follows:

1. Character of reaction: Marked. 150 cases: medium, 58 cases: slight, 27 cases.

2. Time of reaction: Immediate, 95 cases: in five minntes, 64 cases: in ten min-
utes, 38 cases: in fifteen minutes, 25 cases; in twenty minutes, S cases: in twenty-
five mninntes, 6 cases. j

The slowest reaction observed was complete within twenty-five minntes.

Tre earliest reaction was obtained upon the fourth day of the disease. the latest
upon the sixtieth day., There were 5 reactions at the fourth day, 5 at the fifth. 10
at the sixth. 5 at the seventh, the remaining reactions ranging from the eighth to
the fortieth dav of the disease.

From the foregoing report it will be seen that the Widal serum test proved the
diagnosis of typhoid fever in 99 per cent of the cases so diagnosed, there being
1 case still in doubt, and it further proved that at least S0 per cent of the sick
in this hospital were suffering from typhoid fever. In cases other than typhoid.
the 1est gave a negative resnlt of 100 per cent.

The Widal test has thus proved its great utility. and the results obtained in this
laboratory comclus vely show its great value as a diagnostic measure and its
therapeutic use as indicating the treatment to be pursued in doubtful cases.
Many of the reactions were very marked and demonstrated beautifully the inhibi-
tory action of typhoid blood sernm npon the movements of the bacillus of typhoid.

The cultures nsed in making the t-sts were twenty-four-hour eultures, obtained
originally from pure cultures sent to the laboratory from the laboratory of the
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United States Army Medical Musenm and the laboratory of Johns Hopkins
University.

(1) The examination of suspected cases for the malarial plasmodium has resulted
in the demonstration of only 4 cases of malaria in this hospital since the laboratory
was established.

Acting Asst. Surg. George Dock, during his work in this laboratory, demon-
strated the tertian organism in 1 case, and since his departure I have found the
quartan in 1 case, and the mstivo-autnmnal in 2 cases.

(¢) The bacteriological analysis of the water of Chickamauga Park has been
carefully and steadily carried on, and I have already submitted to you three reports
upon the examination of certain waters which you wished analyzed,

The results may be summed up as follows:

Samples of water from the following localities have been examined:

Chickamaunga Creek, Intake spring; on Cave spring branch of creek, north well;
first well south of north well; second well south of north well; Upper Ellis spring;
Lower Ellis spring; Mullis spring: Kelly House well; Kelly field well; Brotherton
well; the wells npon Snodgrass Hill road and Dyer House well; Blue spring, and
Clound spring.

The following water was found pure and fitted for domestic use: From Chicka-
maugua Creek, if filtered; north well, second well souath of north well, Upper Ellis
spring, Kelly House well, Kelly field well, Dyer House well, second well on Snod-
grass Hill road, Blue spring, and Cloud spring.

The water from the following localities was condemned: Spring on Cave spring
branch of Chickamauga Creek (contained B. coli. communis); first well south of
north well, on Lafayette road (contained proteus vulgaris); Lower Ellis spring
(too much bacterial life); Mullis spring (too much bacterial life); Brotherton well
(too much bacterial life).

1 have been unable to demonstrate the typhoid bacillus in any of the water
examined.

(d) The work in urinary analysis has been divided into chemical, microscopical,
and bacteriological,

The chemical examinations have been conducted by Dr. Jobling, about 200 sam-
ples having been analyzed.

The microscopical and bacteriological examinations, conducted by myself, have
thus far shown nothing of special interest, unless it be the occurrence in the urine
of typhoid cases of numerous bacteria, chiefly micrococci.

The diazo-reaction has been appiied in a large number of cases, and, while always
present in typhoid, it also occurred in other diseases.

(e) I have examined, bacteriologically, the blood of 12 cases of typhoid fever, and
will snbmit to you shortly a special report concerning the conclusions arrived at.

(f) I have paid special attention to the study of individual cases, presenting
special symptoms, and especially to those cases simulating the so-called ‘* typho-
malarial ” fever of older writers. Within the last month 1 have found 2 cases of
undonbted double infection, the plasmodium malariae and the typhoid bacillus
being present at the same time in the same case. These cases are of great inter-
est, and I will submit to you a special report concerning them, together with
charts, ete.

The laboratory has been in operation only about five weeks, but its value has
been proven, fromn a practical as well as a scientific standpoint, to the hospital, and
has demonstrated the wisdom of your course in establishing it.

Had laboratory facilities been possible or available when the troops were first
sent to the park. much of the sickness and distress which followed might have
been prevented.

727 0-——5
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A special report regarding the relation of flies and other insects to the spread of
typhoid fever will be submitted to you as soon as it can be prepared.
Respectfully submitted.
CHas. F. CralG,
Acting Assistant Surgeon, U7, 5, A.

The following is a copy of the report of Professor Dock:

REPORT ON EXAMINATION OF BLOOD IN UNITED STATES ARMY HOSPITALS,
SEFTEMEBER, 1808, BY GEORGE DOCK, M. D., OF ANN ARBOR, MICH.

On September 7 I received orders to proceed to Sternmberg Hospital, Chicka-
manga, Ga. Arriving September 9, I received every aid and encouragement from
the chief surgeon, Maj. R. E. Giffin. I found that Acting Asst. Surg. C. F, Craig
had fitted up a laboratory for bactericlogical investigations, and must here
express my thanks for the courtesy with which he put at my disposal all the appa-
ratus and a place for working., 1 therefore lost no time in beginning my investi-
gations. I soon discovered that many cases were diagnosed ‘‘malaria” withont
any obvious reason so far as the well-known clinical pecunliarities of malarial dis-
ease are concerned and without any attempt at differential diagnosis between
malaria and typhoid fever. In some wards many cases were diagnosed malarial,
in others none I went through one of these wards with the acting assistant sur-
geon in charge, but the ** dozens of cases of typical malaria” he said he had were
reduced to one doubtful case on examination of the history, temperature chart,
and patient. Microscopic examination of the blood showed no parasites, and the
Widal test was quickly positive. In this way a number of cases thought to be
malarial were examined. In all, the blood was free from parasites: the Widal test
positive. Having made all the examinations requested by the surgeons, I began
a personal examination of the patients, going throngh each ward in order, exam-
ining all the fever cases, and making examinations of the fresh blood in all cases
that scemed doubtful or otherwise important. In most of the cases gninine had
been given, nsually in large doses, up to 40 grains a day. This wonld have inter-
fered with the examination in general, but inasmuch as the symptoms continued,
the diagnoses were in some cases ‘‘continued malaria,” *typho-malaria.” or
“mixed infection,” and the surgeons in charge still adhered to the malarial char-
acter. Many examinations were made in such cases, always with negative resuits.
Out of 65 cases in which the blood was examined' 5 had had no quinine at all, and
5 more had had none for several days before the examinations were begun. Among
the former I included a case that had had one dose (0.6 gram) of guinine a few
hours before the examination, and the only case in which parasites were found.
This case was important in a number of ways. The notes are as follows:

Private McIntyre, Company H, Second Arkansas, ill five days with fever, slight
chills, ** pain all over,” no nausea or vomiting. The bowels have been constipated.
The tongue moderately large, the edge and tip rather red, the dorsum moist, with
a thin white coat. The abdomen is retracted; pain in the epigastrium; there are
no spots. The spleen can be easily felt an inch below the margin of the ribs; the
edge is rounded and rather soft. The temperature on admission was 103.5°; it
rose the same day to 104.3 ; fell during the night to 101.5°; rose again to 104.2°,

1The comparatively small number of cases examined depends partly on the time
spent in selecting promising cases ont of a large number, often without tempera-
ture charts or histories, but more especially on the fact that in cases with nega-
tive results the examination is necessarily prolonged much beyond the time nsnally
necessary to find germs in a positive ease. In all examinations at least two good

preparations were examined, and in some cases as many as ten examinations at
different timnes,
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remaining there for several hours; then fell to 99.5"; rose soon after to 90.8", where
it remained nntil next day, the fourth after admission. It then rose from about
8 a. m. and reached 105.8" at 4 p. m. In the afterncon there was a slight chill.
The temperature fell slowly without sweating. The written diagnosis was typhoid
fever. I saw the patient at 9.30 a. m. of this day, and being struck by the large
size of the spleen, unusunal at so early a stage in typhoid fever, examined the blood.
I must say that the appearance of the patient was not unlike that of one in
the early stage of typhoid fever. The temperature was 100.4°. I found large
numbers of parasites, almost every field (one-twelfth inch oil immersion) con-
taining one.

Most of them were in the small ameboid stage, from one-fourth to one-third
the diameter of the red corpuscles, and with fine pigment grains. There were also
a few parasites in a more advanced stage, almost filling the red cells, but without
any signs of segmentation. The indications were that the patient had a double
tertian infection, with one generation not numerons enough, in all probability, to
produce a marked paroxysm. Soon after the examination the patient received a
gecond dose of 0.6 gram of guinine, and the temperature fell to 98.5° at noon.
Not knowing about the guinine at first, I was surprised to find the parasites dis-
appearing abont an hour after their discovery, and those present were in very
slow motion. The temperature rose to 100.4°, then fell during the night to 98.5°,
and remained below normal up to the time the patient was discharged ten days
later. Parasites were found for two days after defervescence. They were rare
the last time they were found and almost motionless. The subjective sensations
improved with the fall of the temperature, and the patient remained well, having
taken in all 1.2 grams of quinine (18,5 grains). (The patient said he had chills in
Arkansas in the spring).

I have described this case rather fully because it seems of considerable impor-
tance in more than one respect. In the first place, it shows how a double tertian
malarial infection may easily simulate typhoid for ashort time. (lt seems worth
noting that the surgeon in charge, Acting Assistant Surgeon Pinckney, is familiar
with malarial fever in Charleston, 8. C.)., More important is the fact that not-
withstanding the peculiarity mentioned, a moderate dose of guinine at once cut
the disease short. although, as is always the case, the organisms persisted for a
short time after complete defervescence. From this fact and the ease with which
recovery followed, it is not probable that the large number of cases diagnosed
= malaria " were malarial alone, since almost all of them were treated with guinine,
nsnally in larger doses than in this case. Many of them had from 1.5to 2.5 grams
daily for periods up to three weeks, without any notable effect on the tempera-
tare. On the other hand. it is qunite probable a few cases of fever that appear in
the reports were really of malarial nature. In a number of cases I obtained his-
tories from men that seemed to have heen malarial. But these rapidly recovered
under the inevitable quinine. As a rule these patients were treated in quarters
or in regimental hospitals, so that no charts were kept. 1 was unable to see any
of these cases soon after defervescence while at Sternberg Hospital, but was more
fortanate at Camp Meade.

The intensity of malarial infection in a locality like Chickamauga Park in sum-
mer can be estimated in general by the number of cases of simple intermittent
fever observed. I know of no reliable statisties in the camp, but from my own
investigations think the number must have been very small. I am confirmed in
my belief by information kindly furnished by Maj. F. P. Robinson, surgeon of
the Sixth U. 8. Volunteers, who told me that in the two months his regiment
was encamped in the park he had not had more than 6 cases of simple intermittent
fever.

‘While the evidence for frequent malarial infection is therefore lacking, the clin-
ical features of a very large proportion of the fever cases were those of typhoid
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faver, not differing on the whole from that disease as seen in other parts of the
country, as well as in Europe. In some cases the gkin and mucons membranes
showed evidences of lack of care (bedsore, multiple abscess, ulcers of the mouth).
Some cases showed marked depression, sometimes perhaps due to the large doses
of quinine or to other antipyretics, or to overdoses of whisky (half ounce every
two hours from the time of admission). The course of the temperature in most
cases was characteristic; the enlargement of the spleen was evident in many.
The roseolar eruption was often present, but sometimes masked by innumerable
spots due to flies and other insects. Bluespots I saw in three cases, in all of which
lice had apparently been present, but were not when I saw the patients. The
stools in most cases were quite characteristic. 1In all the blood examinations
on uncomplicated cases I made the leucocytes were diminished, or at least not
increased. The Widal test was made in a number of cases by myeelf, confirming
or clearing up the diagnosis. This test was made on a most extensive scale by
Acting Assistant Surgeon Craig, who will report his results.

In two cases I made autopsies on the bodies of patients dead of typhoid fever,
I append brief notes:

Clase |.—Charles Kirk, musician, Company B, Fourteenth New York, 1% years
old. Admitted to Sternberg Hospital September 5, in ward of Acting Assistant
Surgeon Barnhart. Patient feltill one or two days before admission. Diagnosis:
Typhoid fever. Temperature, moderately high; marked delirinm; for three days
before death vomiting and involuntary discharge of watery stools. Died Septem-
ber 15, 1898, Examined one hour after death. No rigor mortis; slight lividity on
the back:; facedusky; muscles dryand dark red; no Zenker's degeneration. Lungs
collapsed, slight hypostatic congestion of the left lower lobe; rest of lungs anemic;
free from lesions. Fleurms not diseased. Pericardium normal. Heart distended
with fluid, dark blood; muscles firm and of normal appearance: valves normal.
Spleen very large, estimated weight 1} pounds; capsule smooth, section dark red.
anemic: Malpighian bodies distinet. EKidneys slightly enlarged. pale: cortex
wide: parenchyma cloudy: Malpighian bodies prominent: pyramids anemie.
Ureters negative. Bladder empty. The serosa of the ilenm is red for about 2
feet above the valve. The appendix is red and swollen. The mesenteric glands
are enlarged, red; those corresponding to the lower end of the ilenm reaching the
size of pigeon eggs. The mucons membrane of the stomach is red and ecchymosed.
The ilenm shows great swelling of the mucons membrane, folds being present all
the way to the valve. The lower i feet of the gut show swelling of the solitary
glands and Peyer’s patches, the former reaching a diameter of 8 mm. Most of the
lymphoid tissue is in the stage of medulary infiltration, but a few solitary nodnles
show superficial necrosis. The mucosa of the valve, the caecum, and appendix are
red and swollen, Two of the largest mesenteric glands contair necrotic foei.
The liver is large, the surface rongh, section pale, acini distinet: the consistency
is tough; the capsule of Glisson increased. There are a few small grey areas on
the section. Gall bladder full, not altered; the lymph glands at the neck are
large and red.

Microscopic examination of the spleen pulp showed the absence of malarial pig-
meunt. Eberth's baeilli were cultivated from the spleen by Acting Assistant Sur-
geon Craig.

Case 2.—Private Pudil, Company H, Thirty-first Michigan. Acting Assistant
Surgeon Norris. Patient came from Knoxville to visit relatives. While in ward
was noticed by surgeon in charge, who found a temperature of 104° F. Patient
was gick two weeks after that, having fever rarely less than 10:.5° F., anxions and
delirious all the time. September 11 there was a slight hemorrhage. September
15 complained of pain in the abdomen, which was found rigid. Diagnosis of per-
foration and peritonitis. Death September 16.

Autopsy showed slight hypostatic congestion of both lungs; spleen enlarged;
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the lower end contained a hemorrhagic infarction 4 em. in diameter. The peri-
toneum is red, swollen, and rough all over, containing about a quart of thin,
yellow, watery flunid containing yellow flakes of fibrin, and in the pelvis a small
amonnt of thin, yellow feces. The liver and spleen are also covered with thin
fibrinous exudate. The serous sarface of the lower part of the ilenm is dark red
or violet. About a foot above the ciecum is a perforation 2 by 4 mm. in diame-
ter. The mesenteric glands are moderately enlarged. The mucosa of the ileum
is moderately swollen. The Peyer's patches and solitary glands in the npper part
of the diseased area are swollen, but with pitted, or reticulated, or gray surfaces.
The Peyer's patches in the lower 3 feet of the ilenm are ulcerated; some to the
inner, some to the outer muscular coat, one, 2 ¢m, in diameter, to the serosain a
small part, without perforating., The perforating ulcer is 2.5 cm. in diameter,
Some of the ulcers have thickened edges, some not; all are clean, and a large one
just above the valve is covered with healthy granulations. The mucous mem-
brane of the caecum is swollen and of dark violet color. The left kidney contains
an angmic infarct 1 inch in diameter. The pelvis is red, swollen, and contains
thin opaqune mucons flnid. Bladder unaltered.

Microscopic examination of the splenic pulp shows absence of malarial pigment.

In Knoxville I examined the blood of 14 patients diagnosed as having malarial
or “typho-malarial fever " In 1 case the diagnosis was “malarial jaundice,”
though the history pointed rather to acute indigestion, and there had been no
actnal icterns. Quinine had been used in all cases. The blood in all was nega-
tive. I saw a great many cases diagnosed malaria that were evidently typhoid,
buat all had taken guinine in large doses.

In the division hospital I became acquainted with a major and surgeon who had
been making diagnoses of malaria ostensibly by the use of the microscope, both at
Chickamanga and later at Knoxville. 1 was convineed that he was totally nnable
to recognize malarial parasites. Experts need only to be told, by way of proof,
that in all cases he found the so-called parasites in large numbers, usually, as he
said, in every red corpuscle. He demonstrated his inability to distingnish between
red and white corpusc’es in his own blood.

When I arrived at Camp Meade I found comparatively few cases with the diag-
nosis of malaria in the Second Division hospital. Most of the surgeons claimed
that malarial disease was very rare there, I found two wards, the so-called
malarial wards (3 and 4), in which a great many cases had the diagnosis of
malaria. [ examined the blood of many of these, also of many recently admitted
men and some suspicious cases in the other wards, to the number of 20, but with-
ount finding any parasites. As the bacteriological outfit was incomplete, Widal
tests conld not be made, but out of the so-called malarial cases at least two-thirds
were evidently typhoid in the middle stage, some not yet definitely recognizable
and some convalescent. Some of the other cases appeared to be conwvalescent
from malaria without typhoid manifestations.

In the First Division hospital I was told there were a great many cases of
malaria and typho-malarial fever. Several so-called typical cases of the latter
had no parasites and were evidently uncomplicated cases of typhoid fever. One
case proved to be malaria, and is quite as instructive as the positive case found at
Chickamanga.

Case 3.—Private Beyer, Company F, Fifteenth Pennsylvania, came two weeks
before examination from Sheridan’s Point, Va. Four days later he began to have
chills, and had, so far as he knows, three chills, tertian (?). He felt quite well
the free days. The temperature had not been taken often enough to give the
type. There had been a chill the day before examination, and the patient had
taken 24 grains of quinine in two days. Soon after beginning the examination I
found an organism almost filling a red blood corpuscle. I thought the patient
was nearing a paroxism, but on examining the preparation further I found no
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other parasites in two very good covers. The temperature taken then was 98" F.,
and the patient felt well. He had no donbt recovered for the time being. fur-
nishing another example of the ease with which suchinfections can be broken up.
Like the case previonsly described, he came to camp already infected. As amatter
of diagnostic interest it may be added that this was the only case among several
hundred with fever examined by me with herpes on the lips.

To summarize, I found remarkably little evidence that malaria was prevalent
in Sternberg Hospital. in Camp Meade, and in the division hospital at Knoxville,
the only cases found having been imported.

Malarial infection was probably more common than the results of my blood
examinations indicate, but was easily broken up, and malaria was an inconsider-
able factor in the large number of fever cases that appear ander varions names
in the hospital records of these camps.

I found no evidence of combined typhoid and malarial infection, Among so-
large a number of cases of typhoid fever in men from all parts of the conntry
some cases of that kind must have occurred. The examinations of experisnced
observers, and especially of those who had opportunities for making antopsies in
the city hospitals, to which many patients were sent with the diagnosis of
“mnalaria,” will be of great interest in this connection.

The nomenclature of fevers in the camps named was, on the whole, irrational

and arbitrary.
GeEoRGE Docg.
ANN ARBOR, MicH., October 17, 1898.

INTESTINAL DISORDERS IN THE FIRST AND THIRD ARMY
CORFS.

Intestinal disorders were very common among these troops. It is
safe to say that at least two-thirds of the officers and men at Chick-
amauga suffered more or less from some form of intestinal disturb-
ance, These intestinal disturbances were recorded under different
names according to the individual views of the surgeons in charge.
Gastritis, gastro-enteritis, and enteritis seemed to have been favorite
expressions under which many regimental surgeons recorded these
cases. In some regimental records the above-mentioned terms appear
almost to the exelusion of the word *‘diarrhea,” while in other regi-
ments nearly all of these cases were recognized as acute diarrhea, which
certainly was the correet diagnosis. We have carefully searched the
records and fail to find any evidence of the existence of a case of
ameebic dysentery among these soldiers. In fact, true dysentery was
certainly very rare. Most of the cases of intestinal disorder were
diarrheas in which the lower part of the large intestine only was
affected. In afew instances uleeration resulted. In most cases there
was no elevation ef temperature, and the men were excused from duty
for from one to three days. We are inclined to attribute the diarrheas
to infection with saprophytic germs brought from the sinks and
deposited on the food by flies.

The relation of the intestinal disorders to typhoid fever is of con-
siderable interest to us, and we have already gone somewhat exten-
sively into this subject in the histories of the Sixth Ohio and the First
West Virginia regiments. This matter is of sufficient importance to
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Justify us in inguiring into it further. In the first place it should be
stated that the regimental surgeons followed no definite rules in their
reports of intestinal disorders. Some of them evidently recorded
every case reported to them, while others made record of only the
more serious ones,

In the First Arkansas Volunteer Infantry 359 cases of diarrhea are
recorded. In the same regiment there were 228 cases of probable
typhoid fever. Sixty of the individuals who had typhoid fever had
had some previous intestinal disturbance. We have already called
attention to the fact that in many instances the preceding intestinal
disorder was evidently a part of the typhoid process.

The following cases from this regiment are illustrations of this
relation:

No. 1.—Dyszentery August 15-18; typhoid fever Angust 20; furloughed August21.

No. 2,—Diarrhea June 14-16; typhoid fever June 22; furloughed Angust 17,

No, 3.—Diarrhea August 2-6; typhoid fever Augnst 14; furloughed August 3,

No. j.—Dysentery August 5-10; gastritis, August 16-18; continued fever,
Aungust 19; died September 19, ;

No. 5.—Gastritis June 2-3; typhoid fever June 10.

No. 6. —Diarrhea July 7-10; typhoid fever July 31; died, August 9.

No. 7.—Diarrhea August 10-18; typhoid fever August 20.

No. §.—Diarrhea May 30-31; dysentery June 2-3; typhoid fever June 16.

No, 8, —Diarrhea Angust 1-2; typhoid fever August 12,

No. i0,—Dysentery July 31 to August 3; typhoid fever Angust 16.

No. 1i.—Diarrhea July 20-31; typhoid fever August 2.

No, 12,.—Diarrhea June 7-10; typhoid fever July 3.

No. 15.—Diarrhea July 28-31; typhoid fever August 15.

No. 14.—Diarrhea July 26-27; typhoid fever Angust 16.

No. 15.—Diarrhea July 28-20; typhoid fever August 19.

No. 16.—Diarrhea August 20 to September 2; typhoid fever September 7.

No. 17.—Diarrhea July 29 to Angust 2; typhoid fever August 15,

No. i18.—Iharrhea August 6-12; typhoid fever August 16.

No. 19.—Diarrhea July 12-13; typhoid fever August 31.

No, 20.—Diarrhea May 30-31; diarrhea June 15-18; typhoid fever June 19,

No. 21.—Diarrhea June 8-11; typhoid fever June 24.

No. 22,—Diarrhea June 6-7: typhoid fever June 12.

No. 23.—Gastritis Angnst 19-20; typhoid fever August 23.

It is possible that in all of these cases the intestinal disorder that
preceded the typhoid fever oceurred about the time of the typhoidal
infection. We are inclined to believe that in many of those instances
the infection was a mixed one and that the effect of this mixed infec-
tion was a diarrhea.

Of the 228 eases of probable typhoid fever in the First Arkansas
Volunteer Infantry, 168 had no illness, so far as the record shows, pre-
ceding the typhoid fever; in other words, 73.68 per cent of the cases
of typhoid fever were not preceded by any recorded intestinal disorder,
while 26.32 per cent of the cases of typhoid fever were preceded by
some intestinal disorder. However, in 23 out of the 60 cases which
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were preceded by some intestinal disorder the preceding intestinal
disorder was probably due to the typhoid infection.

In the Fifty-second Iowa Volunteer Infantry there are recorded 691
cases of diarrhea, and there were in this regiment 345 cases of prob-
able typhoid fever; 99 of the cases of probable typhoid fever were
preceded by some recorded intestinal disorder. Of these the follow-
ing may be of interest:

No. i.—Diarrhea Aungust 13-18; typhoid fever August 24.

No. 2,—Diarrhea August 2-8; typhoid fever August 15.

No. 3.—Diarrhea August 14-17; typhoid fever August 15.

No. 4.—Diarrhea Augunst 26-30; typhoid fever September 7.

No. 5.—Diarrhea-Angust 2-3; typhoid fever August 11.

No. 6.—Diarrhea July 9-10; typhoid fever July 25,

No. 7.—Diarrhea July 11-13; typhoid fever uly 20.

No. §.—Diarrhea August 20-22; typhoid fever Angunst 28,

No. 9,—Diarrhea July 31 to August 4; typhoid fever Angust 19.

No. 10—Diarrhea Angust 20-26; typhoid fever August 30. :

No. 11.—Diarrhea Aungust 13-17; indigestion August 18-20; typhoid fever
August 20.

No. 12.—Diarrhea Aungust 21- 97 ; typhoid fever August 30.

No. 13.—Diarrhea August 4-5; typhoid fever August 16.

No, 1j.—Diarrhea August 19-20; typhoid fever August 21.

No. 15.—Diarrhea July 20-22; diarrhea July 24-25; typhoid fever July 29,

No. 16, —Diarrhea July 30 to Angust 18; typhoid fever Aungust 31.

No. 17.—Diarrhea August 20-22; typhoid fever August 24,

No, 18.—Diarrhea August 15-19; typhoid fever Aungust 26.

No, 1. —Diarrhea July 9-16; typhoid fever August 3.

No. 20.—Diarrhea Augnst 19-24; typhoid fever Angnst 30.

No, 21,—Diarrhea August 11-12; typhoid fever Aungust 13.

No. 22.—Diarrhea July 3-4; diarrhea July 9-16; diarrhea July 25-26; typhoid
fever August 13,

No. 23.—Diarrhea August 13-14; typhoid fever Aungunst 31.

No, 24.—Diarrhea July 5-6; typhoid fever July 15.

We believe that in these cases it is more than probable that the
preceding intestinal disorder resulted from a mixed infection, from
which typhoid fever developed later. The following summary will
show the prineipal facts eoncerning the relation between typhoid
fever and intestinal disorders in this regiment:

Number of cases of intestinal disorder_ T R S b S
Number of cases of probable typhoid fever o= e L A

Number of cases of probable typhoid fever nnt precedad by nuy rer:nrdad
inbegtida) dlsoades . . . . L e S S e 246

Percentage of cases uf pmhabla t}fphmd favar nut pr&mded b}' auy renurded

intestinal disorder L S LD
Number of cases of probable tﬂlhmﬂ f&'irer in whlch the pr&c:admg mtes

tinal disorder probably had some relation to the subsequent typhoid

71 SR SRR B o e LI T R e T

In the Second Missouri Volunteer Infantry 400 cases of intestinal
disturbance are reported, while the number of probable typhoids was
168; 47 individuals appear on both of these lists. In the following
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cases a direct relation between the preceding intestinal disorder and
the typhoid fever is regarded as probable:

No. 1.—Diarrhea July 1-10; typhoid fever July 14.

No. 2.—Diarrhea September 6-7; typhoid fever September 8,

No. 3,—Diarrhea June 7-8; diarrhea, June 17-20; typhoid fever June 28.

No. 4.—Diarrhea August 15-17; typhoid fever August 30.

No, 5.—Diarrhea September 2-5; typhoid fever September 8,

The following summary will show the prineipal facts concerning
the relation between typhoid fever and intestinal disorders in this
regiment:

Number of cases of intestinal disorder.. ... .. .. _ . .. ... .. . .... 400
Number of cases of probable typhoid fever . _.... .. .. .. ... .. ... 168
Number of cases of probable typhoid fever not preceded by any recorded
Inteetinal disordar. . ol .o oNL il R L
Percentage of cases of prnbabla l}, phmll fﬂvar not preceded 'h}' an :,r rvamrded
intestinal disorder .. . _. SRS - |

Number of cases of pmhahla t} phmd fwer in whmh tha precadmg intes-
tinal disorder probably had some relation to the subsequent typhoid fever. 5

In the Ninth New York Voelunteer Infantry the number of cases of
diarrhea was 497, while the cases of typhoid fever numbered 323; 73
individuals appear on both of these lists. In the following cases it is
probable that the preceding intestinal disorder had some relation to
the typhoid fever:

No. 1.—Intestinal colic July 30-31; typhoid fever August 21.
No, 2.—Diarrhea July 30-31; typhoid fever August 3.

No. 3.—Gastritis July 15-20; typhoid fever July 26.

No, 4.—Diarrhea July 5-6; typhoid fever July 10.

No. 5.—Diarrhea August 21-28; typhoid fever September 10.
No, 6.—Iharrhea July 2-5; typhoid fever July 9.

No. 7.—Diarrhea August 8-9; typhoid fever Augnst 19.

No, 8.-—Diarrhea Aungust 12-13; typhoid fever Aungust 30.

No. 9.—Gastritis July 530 to August 1; typhoid fever August 7.
No. 10.—Dysentery Angust 27-29; typhoid fever August 30.
No. 11.—Diarrhea June 9-12; typhoid fever June 29.

No. 12.—Diarrhea July 2-3; diarrhea July 6-8; typhoid fever July 19,
No. 13.—Intestinal colic June 1-2; typhoid fever June 10.

No. 1j.—Diarrhea July 18-29; typhoid fever July 30.

No. 15.—Gastro-duodenitis July 1-2; typhoid fever July 28.
No. 16.—Gastro-enteritis Auguast 2-58; typhoid fever August 17,
No. 17.—Diarrhea July 29-31: typhoid fever August 4,

No. 18,—Diarrhea August 28-30; typhoid fever September 5.
No. 19, —Indigestion June 3-6; typhoid fever .June 14,

No. 20.—Diarrhea Angust 18-20; typhoid fever SBeptember 1.
No. 21.—Diarrhea July 10-11; typhoid fever July 20,

No, 22,—Diarrhea June 25-26; typhoid fever July 6.

No. 23.—Diarrhea August 25-28; typhoid fever September 3.
No. 24.—Diarrhea Angust 13-16; typhoid fever August 20,
No. 25.—~Diarrhea July 16-17; typhoid fever July 18,

No. 26.—Diarrhea August 22-23; typhoid fever August 24.

No. 27.—Diarrhea July 25-27; typhoid fever July 30.

No. 28,—Intestinal colic July 12-17; typhoid fever July 18,
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The following summary will show the prineipal facts concerning the
relation between typhoid fever and intestinal disorders in this regi-
ment:

Number of cases of intestinal disorder . S N
Number of cases of probable typhoid fevarr-_._ R Ll &bttt SE AR
Number of cases of probable typhoid fever not preceded by any ramrdad
intestinal disorder. ____ _.. 250
Percentage of cases of prt:-bah‘ie lryph-::ld fﬂvar nut prmadad by any rac:m-dad
intestinal disorder. . : T e e 77.89

Number of cases of prnbahla typhmtl fevﬂr in whmh thﬁ precad:ng mtea:l::
nal disorder probably had some relation to the subsequent typhoid fever. 28

In the Sixty-ninth New York Volunteer Infantry the number of
cases of recorded diarrhea is less than the number of cases of probable
typhoid fever. This is the only regiment in which we found this to
be the case. The number of diarrheas recorded amounts to 203,
while there are 299 cases of probable typhoid fever; the number of
individuals whose names are found in both of these lists is 57. In
the following cases there is probably some relation between the pre-
ceding intestinal disorder and the typhoid fever:

No. 1,—Diarrhea June 19-20; typhoid fever July 9.

No. 2,—Gastritis October 2-12; typhoid fever October 16.

No. 3.—Dysentery September 20-27; typhoid fever October 1.
No. 4.—Dysentery September 19-30; typhoid fever October 11.
No. 5.—Diarrhea July 20-24; typhoid fever July 24.

No, 6.—Gastritis September 13-18; typhoid fever September 18,
No. 7.—Dysentery July 19-24; typhoid fever Angust 8,

No, §,—Dysentery September 26 to October 1; typhoid fever October 11.
No. 9,—Dysentery July 28-29; typhoid fever August 3.

No. 10.—Dysentery August 2-8; typhoid fever August 17.

No, 11.—Diarrhea July 17-18; typhoid fever July 20.

No. 12.—Diarrhea July 18-21: typhoid fever July 30.

No. 13.—Dysentery October 13-19; typhoid faver October 28.

The following summary will show the principal facts concerning
the relation between typhoid fever and intestinal disorders in this
regiment:

Number of cases of intestinal disorder __ e b e
Number of cases of probable typhoid faver ............................ 200

Number of cases of probable typhoid fever not preceded b}' any recorded
intestinal disorder. . . . 280

Percentage of cases of pruhahla typhoid fever not pracedad bjf any recorded
intestinal disorder. . ene DM

Number of cases of prnhabla t:,rphmd fwar in whlch t.he precadmg mtea

tinal disorder probably had some relation to the subsequent typhoid
fever

In the Eighth Massachusetts Volunteer Infantry 2,250 cases of
intestinal disorderand 272 cases of probable typhoid feverare recorded;
the names of 109 individuals are common to both of these lists. In

R
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the following cases the preceding intestinal disorder is regarded as
having some relation to the typhoid fever:

No. I.—Gastro-enteritis Angust 20-28; gastro-enteritis September 1-13; diarrhea
October 11-15; sent to Fort Thomas with typhoid fever October 24. There can be
but little donbt that this man was convalescing from typhoid fever when sent to
Fort Thomas and that the initial date of this disease should be given as August 20.

No. 2. —Gastro-enteritis Angust 30 to September 1: typhoid fever September 7.

No. #.—Diarrhea August 8-26; typhoid fever September 3.

No. j.—(Gastro-enteritis September 10-15; typhoid fever September 27.

No. 5.—QGastro-enteritis Angust 21-26; typhoid fever September 7.

No, t,—Gastro-enteritis September 10-17; typhoid fever September 23,

No. 7.—Diarrhea Aungust 15-18; typhoid fever August 23.

No. 8.—QGastro-enteritis September 9-13; gastro-enteritis September 19-22:
typhoid fever September 23.

No. 8, —Gastro-enteritis August 27 to September 1; typhoid fever September 4.

No. 10.—Diarrhea August 9-15; diarrhea August 30 to September 4; typhoid
fever September 25.

No, i11.—Diarrhea Aungust 10-16; typhoid fever Augnst 17,

No, 1Z2,—Diarrhea July 16-22; typhoid fever July 23,

No, 13.—Gastro-enteritis September 11-13; gastro-enteritis September 19-21;
gastro-enteritis September 27-30; typhoid fever October 8.

No. 1j.—Gastro-enteritis September 5-9; typhoid fever September 24.

No. 15.—Gastro-enteritis September 8-12; typhoid fever September 20,

No. 16.—Gastro-enteritis September 15-24; typhoid fever October 3.

No. 17.—Gastro-enteritis August 9-14; typhoid fever Angust 20,

No. 15, —Acute diarrhea Augnst 9-14; typhoid fever Angust 19,

No. 19, —Gastritis September 18 to October 24; gastritis October 24 to November
4; typhoid fever November 5.

No. 20,—Gastritis October 11-18; gastritis Oetober 15-20; typhoid fever Novem-
ber 2,

No. 21.—Gastritis September 5-12; typhoid fever September 29.

No, 22 —(zastritis September 19-20; typhoid fever September 28,

No, 23.—Diarrhea Angust 26-28; gastro-enteritis September 2-17; gastro-enteritis
September 19-25; typhoid fever October 8.

No, 2j.—Gastro-enteritis August 31 to September 6; gastro-cnteritis September
19-25; typhoid fever October 5.

No. 25.—QGastro-enteritis September 6-11: typhoid fever September 11.

No. 26, —Gastro-enteritis September 30 to October 2; typhoid fever October 5.

No, 27.—(Gastro-enteritis September 27-30; typhoid fever October 3.

No. 28.—Qastro-enteritis September 10-18; typhoid fever October 3.

No, 28,—Gastro-enteritis September 10-15; typhoid fever September 24,

No, 30,—Gastro-enteritis August 22-26; typhoid fever September 5.

No, 51,—Gastro-enteritis August 26 to September 1; gastro-enteritis September
9-13; gastro-enteritis September 15-30; typhoid fever October 7.

No. 32, —Diarrhea Angust 4-6; typhoid fever August 9.

No. 48.—Gastro-enteritis September 14-16; typhoid fever September 16.

No. 34 —Gastro-enteritis September 9-13; typhoid fever September 13,

No, 35,.—Diarrhea Angnst 11-12; gastro-enteritis Augunst 13 to September 6;
diarrhea September 7-8; diarrhea September 8-20; gastro-enteritis September 27
to October 5; convalescing from typhoid fever November 5.

No. 36,—Diarrhea September 7-8; typhoid fever September 14,

No. 37.—Diarrhea Angust 13-16; typhoid fever Augunst 16,

No. 38.—Diarrhea August 14-15; typhoid fever Augnst 18,
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No. 39.—Gastritis August 19-22; typhoid fever August 23,

No. j0.—Gastro-enteritis Angust 28 to September 5; gastro-enteritis September
5-14; typhoid fever September 20,

No. 41.—Gastro-enteritis Augunst 27-28; typhoid fever September 4.

No. 42.—Diarrhea August 13-14; gastro-enteritis Aungunst 20 to September 15;
typhoid fever September 20,

No. 43.—Gastro-enteritis August 27-28; typhoid fever September 1.

No. 44.—Gastro-enteritis September 6-8; typhoid fever September B,

No. 45.—Gastritis August 27 to September 2; typhoid fever September 3.

No. 46.—Gastro-ente: itis September 28 to October 7; typhoid fever October 7.

No. 47.—Gastro-enteritis August 31 to September 5; typhoid fever September 5.

No. 48.—Diarrhea Aungust 9-14; typhoid fever September 6.

No. 49.—Diarrhea Angust 9-10; diarrhea August 11-18; typhoid fever Septem-
ber 3.

No. s0.—Diarrhea Aungust 19-22; diarrhea August 27 to September 1; typhoid
fever September 4.

No. 51.—Diarrhea Augunst 27-28; typhoid fever August 29.

No. 52.—Diarrhea August 31 to September 2; typhoid fever September 2.

No. 53.—Gastro-enteritis September 4-12; typhoid fever September 12.

No. §4.—Gastro-enteritis August 22-26; gastro enteritis Angust 30 to September
2; gastro-enteritis September 4-15; typhoid fever September 15.

No. §5.—Gastro-enteritis September 1-18; typhoid fever September 19.

No. 56.—Gastro-enteritis September 16-22; gastro-enteritis September 27 to
October 7; typhoid fever October 14.

No. 57.—Q@astro-enteritis September 21-28; typhoid fever October 11.

No. 68, —Gastro-enteritis September 4-11; typhoid fever September 11.

It will be seen that in many of the above given cases the preceding
intestinal disorder could not have been other than a part of the
typhoid fever itself. The following summary will show the prineipal
facts concerning the relation between typhoid fever and intestinal
disorders in this regiment:

Number of cases of intestinal disorder . AR os WIS L e TN U1 )
Number of cases of probable typhoid fﬁ?ar R L Ly T he T Yl IR
Number of cases of probable typhoid fever n-:-t prmded 'br any recurdad
intestinal disorder . . : e 163
Percentage of cases of prﬂbahla t:n:uhmd fmrar nut pracaded 'by a.n}'
recorded intestinal disorder__ . ___ . g, s i 39.9

Number of cases of probable t:rphmd fevar in whmh thﬂ pm@eﬂmg intes-
tinal disorder pruhahl}f had some relation to the subaequant typhoid
1) R e U L B L SR I e DR e S s e TR 58

In the Second New York Volunteer Infautr}f 822 cases of intestinal
disorder and 161 cases of probable typhoid fever are recorded; the
names of 56 individuals appear upon both of these lists. In the fol-
lowing cases there is most probably some relation between the pre-
ceding intestinal disorder and the typhoid fever:

No, I.—Acute diarrhea July 12-13; typhoid fever August 4.
No. 2.—Diarrhea July 15-17; typhoid fever Angust 8.

No, 3.—Diarrhea August 3-6; typhoid fever August 12.

No. 4.—Diarrhea August 1-7; typhoid fever Aungust 20.

No. 5,—Diarrhea July 21-22; typhoid fever August 14,

No, 6,—Indigestion August 12-14: typhoid fever August 20,
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No. 7.—Diarrhea July 16-17; typhoid fever August 8,

No. 8.—Diarrhea July 9-10; diarrhea July 18-19; typhoid fever Augnst 5.
No. 9.—Indigestion Angust 22-24; typhoid fever August 20.

No, 10.—Diarrhea July 20-21; typhoid fever July 26,

No, 11.—Diarrhea July 16-17; diarrhea July 20-23; typhoid fever July 31,
No. 12,—Diarrhea July 28 to August 2; typhoid fever August 20,

No, 13.—Diarrhea July 31 to August 1; typhoid fever August 15.

No. 1j.—Diarrhea July 3-9; typhoid fever July 10.

The following summary will show the prineipal facts concerning
the relation between typhoid fever and intestinal disorders in this

regiment:

Number of cases of intestinal disorder ... .. ... . oooo.......... B22

Number of cases of probable typhoid fever ... ... ___ ST T——— L |

Number of cases of probable typhoid fever not prﬂcedad h}r tm}' recorded
intestinal disorder . .. __.._...... e 105

Percentage of cases of probable tj']]hmd. fewr not prﬂcadﬁd h:.r H.l]‘jf mmrded
intestinal disorder . ..__.. 63, 21

Number of cases of prubn'bla tj']}]'.'ll‘.)ld fmr in wh.mh the pre-cadmg mtaa—
tinal disorder probably had some relation to the subsequent typhoid fever. 14

The relation of the intestinal disorders to typhoid fever became
more prominent as the season advanced. The intestinal disorders of
May and June very infrequently show any relation to typhoid fever,
while those of July and August frequently show such a relation.
Apparently the diarrheas of May and June had no protective influence
against subsequent infection with typhoid fever, while there ean be
but little donbt that the diarrheas of July and August did show such
a protective influence. We have already suggested an explanation
for this in our diseussion of the history of the Eighth New York.
Sinee writing that part of the report, we have gone minutely into the
history of other regiments, and the opinion expressed at that place
has been confirmed by our subsequent studies.

Our eonclusions concerning the relation between intestinal disorders
and typhoid fever among the troops of the First and Third Army
Corps may be summarized as follows:

(1) A large proportion (averaging at least 75 per cent) of the cases
of typhoid fever were not preceded by any intestinal disorder.

(2) In a fair proportion of the cases of typhoid fever which were
preceded by some intestinal disorder it is more than probable that
the preceding intestinal disorder resulted from saprophytic germs
taken into the body simultaneously with typhoid germs. The effects
of the saprophytic germs were shown almost immediately and mani-
fested themselves in some intestinal disorder, while the effects of the
typhoid germs did not appear until later.

(3) We are inclined to the opinion that in these cases the difference
in time between the appearance of the intestinal disorder and the
development of the subsequent typhoid fever represents the period of
incubation of the latter disease. If this supposition be frue, the
period of incubation varies from two days to three weeks.
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(4) The intestinal disorders of May and June very infrequently had
any relation to typhoid fever.

() The intestinal disorders of July and August frequently gave
temporary immunity against typhoid fever.

(6) Typhoid fever was in a large proportion of the cases of that dis-
ease, due to a mixed infection. It is probable that in many of the
cases in which this mixed infeetion, oceurred, the diarrhea induced
by the saprophytic microorganisms so thoroughly removed the specific
germs of typhoid fever that the individual did not develop the latter
disease and did acquire, for the time being at least, a certain degree
of immunity to typhoid fever.

(7) We certainly are justified in coneluding that the intestinal dis-
orders among these troops did not predispose the individuals affected
by them to typhoid fever.

CHAPTER VII.
TYPHOID FEVER IN THE SECOND ARMY CORPS, CAMP ALGER, VA.

Sifte.—This camp, which was selected as a rendezvous for the Second
Army Corps, commanded by Maj. Gen. W. H. Graham, U. S. Volun-
teers, is located 74 miles west of Washington, D. C., and about 6}
miles south of the Potomac River.

Topography.—We have been unable to procure a detailed topo-
graphical map of the site of Camp Alger. We have been informed
by Lieut. Col. James L. Lusk, U. S. Volunteers, chief engineer, Second
Army Corps, that preparations for a map of this kind were well
advanced, but that the want of time and the press of other duties
prevented its completion.

The point oceupied as headquarters is elevated 408 feet above the
Potomae River and was the highest point in the camp site. The
average elevation of the regimental camp sites above the Potomac
River was about 300 feet.

The general surface of the camp site is decidedly nndulating, being
well provided with open spaces for regimental or brigade encampment
and interspersed with native forests.

By eonsulting the map of this camp site it will be seen that it is
traversed by a few small brooks and provided with a number of
shallow springs.

Greological formation and waler supply.—We are indebted to Lieu-
tenant-Colonel Lusk, U. 8. Volunteers, for valuable information con-
cerning this camp site, and from whose letter we quote the fellowing:

The layer of soil is quite thin and is underlaid by a stratum of very impervious

clay. * * #* This stratum of clay appears to extend well down toward the
rock. being generally separated from the latter by a layer of fine sand. generally
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called “‘quicksand ™ by the drillers. With a few exceptions this rock, of the gneiss
family, is covered by a layer of so-called *‘ rotten rock.” which grew harder
downward.

Although at first the shallow springs already referred to, and neigh-
boring farm wells were depended upon as a source of water supply, it
was soon clearly seen that other means would have to be provided to
meet the urgent demands for a better and purer supply of water. An
attempt had been made to anticipate this want on the part of a few
regiments by ordinary dug wells located in their own regimental
| eamps.

As there were no bathing faeilities, the men, in most instances, were
marched to the small branches of Aceotink Creek, several miles away,
or to the Potomae River, still more distant.

On May 235, 1888, the first troops having arrived on May 18, an arte-
sian well was completed in the neighborhood of the camp of the Sixth
Massachusetts and the Eighth Ohio regiments. This well supplying
a fair yield of soft, elear, and palatable water, the pressure for others
of the kind in different parts of the camp became very great.

A board appointed by the War Department reported, on June 2,
1393, in favor of other artesian wells for each regiment, or a series of
wells from whieh the water could be pumped to the regimental eamps.
| The first of these plans was adopted, and we are informed that about
- June 5 additional drilling machines were sent to the camp by the
' Quartermaster’s Department, and that the sinking of the wells was
ordered to be prosecuted as rapidly as possible until there should be
one for each regiment. This work was under the immediate super-
vision of the chief engineer of the Second Army Corps. By reference
to the map of this eamp site, the date on which these wells were com-
pleted, as well as their depth and height above the Potomae River,
may be ascertained.

We here again quote from Lieutenant-Colonel Lusk’s letter:

During the formative period of the camp the regiments arrived in rapid succes-
sion, before any corps headguarters had been established or corps staff organized.
Many thonsand men were thus gotten into camp grounds of insufficient area, with
no water supply except from a few ordinary dug wells, springs, and small streams.
The streams became at once polluted and unfit for use. The few wells and
springs affording an insufficient supply even for drinking and cooking, relief was
sought by digging shallow wells or sinking driven wells of small depth, using
amall pipe. both classes of wells beiny sunk in the regimental camps, or by exca-
vating holes in wet ground and forming so-called springs. The relief thus
obtained was precarions go far as concerns quantity, as the water was sure to fail
upon the advent of dry weather.

We may state that this demand for a better water supply was not
fully met, notwithstanding the most energetic action on the part of
the chief engineer officer, until about the end of June.

General location of regimental camp sifes.—These were, as a general
rule, well selected and had good natural drainage, being situated on
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knolls, mostly cleared, but sometimes on wooded hillsides. In a
number of instances, however, they were unnecessarily limited in
area.

Lieut. Col. Charles Smart, deputy surgeon-general, U. 5. Army,
having completed an inspection of Camp Alger, Va., states, under
date of July 13, 1898, at which time a number of the regiments had
already occupied their camp sites for nearly two months, as follows:

The striking characteristics of the camps of the First Division were overcrowd-
ing of tents on the camp site, overcrowding of men in the tents, dust, sun glare,
and fetid odors. The Eighth, Twelfth, and Thirteenth Pennsylvania were packed
closely together, with scarcely an interval between the regiments, the company
streets hardly wider than the intervals between adjacent companies should have

been. Tents of the same companies in contact with each other on the gides and
of adjacent companies in contact by the ends,

These regiments constituted the Third Brigade of the First Division,
and probably presented the worst overerowding to be found among
any of the brigades encamped at Camp Alger. The condition of
affairs in the First Brigade, First Division, was only slightly better,
except that the Sixty-fifth New York Infantry, belonging to this
brigade, had more space.

According to Lieutenant-Colonel Smart, the regimeéntal camps of the
Second Division were generally more expanded than those of the First
Division.

Disposition of garbage and excreta.—Garbage was deposited in open
pits near the kitehen, and sinks were placed at varying distances
beyond the garbage cesspools.

Referring to the regiments of the First Division, Lientenani-Colonel
Smart again says:

The kitchens were close up against the company tents, with nncovered cesspools
for kitchen slops and garbage. and the sinks were also so close that although some

care was given to covering the deposits with earth, the sink odor pervaded the
company streets,

We may state that during the months of June and July this condi-
tion of cesspools and sinks was common to all the organizations brought
together at this eamp site. Their contents were left much of the time
uncovered, even during the dry weather prevailing in June, and their
condition was rendered still more intolerable after the advent of wet
weather, since, owing to the high level of the ground water, the con-
tents of the sinks floated to the surface, and could not be covered
without filling in the pits.

Tentage.—At the time of our inspection of Camp Alger, Va., begin-
ning Angust 20, 1898, the several regiments constituting the First Divi-
sion of the Second Army Corps, together with the three other regiments
belonging to a separate brigade, were all supplied with all necessary
tents, but the latter were unprovided with any flooring. This condi-
tign as to suflicient tentage did not characterize the earlier days of
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Camp Alger, since, according to the best available testimony, some of
the regiments arrived with too little tentage for their full strength,
and hence the men were, for a time, too much erowded together in the
tents.

Rainfall and temperature.—Before taking nup the medical history
of individual regiments, especially the occurrence of typhoid fever in
these, we may state that very dry weather prevailed during the latter
part of May and the month of June, and that it was not until about the
20th of July that the first heavy rainfall occurred at Camp Alger.
This amounted to 1.1 inches. On the 28th day of June there was a
fall of rain amounting to 0.7 of an inch. During the latter part of
July and until the middle of August, there were repeated heavy rain-
falls; but the weather was dry during the last half of August and the
first half of the month of September, at which time the camp was
abandoned.

As regards the temperature, the weather was extremely hot, and
this condition prevailed practically during the whole encampment.
(See Meteorological Chart, Camp Alger.)

FIrsT DIVISION.

- Commands.—Sixty-fifth New York Infantry, Seventh Ohio
Infantry, First New Jersey Infantry, Sixth Iilinois Infantry,
Sixth Massachusetts Infantry, Eighth Ohio Infantry, Eighth
Pennsylvania Infantry, Twelfth Pennsylvania Infantry, Thir-
teenth Pennsylvania Infantry, Third Virginia Infantry, First
Connecticat Infantry, Troops A and C, New York Cavalry.

GENERAL DISCUSSION.

A careful examination of the regimental histories, which have been
given above at some length, serves to bring out a number of salient
features.

In the first place, it will be seen that some of the regiments in the
First Division, while yet in their State encampments, had one or more
cases of typhoid fever, and that the majority of these organizations,
upon their arrival at Camp Alger, imported at least 1 case of this dis-
ease into the Virginia camp.

We will have oceasion to point out more than once the probability,
in assembling 1,000 men in any part of the United States, that typhoid
fever will appear among them within the period of incubation after
their rendezvous.

We find that the following regiments of the First Division, Second
Army Corps, imported typhoid fever into the camp at Camp Alger:
Sixty-fifth New York, 1 case; Seventh Ohio, 1; Sixth Massachusetts, 1;
Sixth Illinois, 1; Eighth Pennsylvania, 1; Third Virginia, 2.

The following regiments imported no case: First New Jersey,
Eighth Ohio, Twelfth Pennsylvania, Thirteenth Pennsylvania, First
(Connecticut.

7273——6
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We do not think that the importance of keeping before us this fact
of the importation of typhoid fever by regimental organizations ean
be too much emphasized, sinee, in a number of cases, this early impor-
tation has been overlooked by the regimental medieal officer, and
since this may serve as a focus of infection for other cases of this dis-
ease. As regards this division of the Second Army Corps, however,
in the majority of instances, the disease having been recognized by
the regimental surgeon, the soldier was promptly transferred to the
general hospital at Fort Myer, Va., a point remote from the camp.

Another point to which we desire to, direct attention is the consid-
erable time which elapsed between the arrival of the several regiments
at Camp Alger and the oceurrence of the first case of typhoid fever in
these organizations. This is shown by the following table:

Dateof

ooCar-

o

Regiment. | Data of case of
fever at

Camp

| Alger.
i T e o e e e N e s S T | May 20 | Janels
N T L o e P e o T H.lz 21 | June 14
L B e e e e e e e e s e o._..{July 2
Bth MAasRa e UBEE S . o oo oo ie o eeom e e mme o immm e ominm mmem eeeeee] MaY 22 | June 16
BER T node-=hrdvig, campi i ik oe fod b g ek e il L i et e e e s | May 21 | June 20
&th Ohio. . e, e i PR PE L [
ith Pennsylvania. - e e e e T e e T R T
LA ST gy T P R LI S, S e e PR R e e e e o HB:f 19 | June 25§
18th Pﬂnnsylvnniu L R e b - T e
8d Virginia.. SR e B R A L S LS e e LS S T B TR
1st Connecticut . RS e e R e e e 0 O o C o il i 1T, | T

The Third Virginia Infantry and the First Connecticut Infantry
developed their first case in a shorter time than the other regiments.
This, so far as regards the last-named regiment, is readily to be referred
to the fact that this organization arrived at Camp Alger at a period
when the camp was already thoroughly infeeted with typhoid fever.

Another fact worthy of notice is the small number of cases which
are recorded for the period ending June 30, at which time nine of the
regiments belonging to this division had been in camp on an average
of forty days. (The Third Virginia and First Conneecticut, attached
to this division but not brigaded, did not arrive until June 5 and July
19, respectively.)

We find the distribution of the ecases of typhoid fever for this period
as follows: Sixty-fifth New York, 2; Seventh Ohio, 1; First New Jer-
sey, none; Sixth Massachusetts, 9; Sixth Illinois, 2; Eighth Ohio,
none; Eighth Pennsylvania, 2; Twelfth Pennsylvania, 2; Thirteenth
Pennsylvania, 1; Third Virginia, 2 (imported, 2 others).

It will thus be seen that with the exception of the Sixth Massachu-
setts no regiment had more than 2 cases during this period. The lat-
ter regiment arrived on May 22, had its first case on June 2, followed
by a second and third case on June 16 and 18. We note also that 4
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 of the 9 cases in this regiment were confined to Company H, and that

i of the companies of this regiment had no case up to the time of
their departure from Camp Alger, July 5, so that this particular regi-
ment is an exception to the rule. The explanation is not hard to find,
since this regiment was constantly on provost duty from the time of
its arrival at Camp Alger, and hence the men were subjected to addi-
tional danger of infection.

In order to show that the performanee of provost duty gives better
opportunity for typhoid fever infeetion, we may cite the course of
typhoid fever in Troops A and C of the New York Cavalry Squadron,
which occupied an exeellent camp site near corps headquarters. This
organization, numbering 6 officers and 199 enlisted men, arrived at
Camp Alger on May 23, and imported 2 ecases of typhoid fever, 1 on
May 30 and 1 on June 1, both of which cases were promptly transferred
to the general hospital at Fort Myer. This organization was prinei-
pally used for provost duty, and notwithstanding the fact that its
water supply was derived from a deep well or was imported, as Hygeia,
Apollinaris, and such waters, and that the well water was boiled, we
observe that 4 additional eases of typhoid fever appeared during the
month of June, ungquestionably due to duties which would eall them
away from camp and thus expose them to various sources of infection
in the surrounding country.

When we take into consideration the nature of the water supply at
this camp during the latter part of May and a considerable part of the
month of June and the chances for water pollution, we think it par-
tieularly surprising that so few cases of typhoid fever can be traced
among this division numbering more than 12,000 men. The same
remark will apply still more foreibly to the Second Division of the
Second Army Corps during this period. This, to our minds, points
unmistakably to the absence of sources of infection at Camp Alger
during this time, and indicates clearly that these were sporadic cases
contracted by the men during their absence from the camp, in the city
of Washington and vicinity.

Lieutenant-Colonel Smart, deputy surgeon-general, U. 8. Army,
under date of July 13, 1895, reports as follows:

These camps, notwithstanding their man y unsanitary factors, are unusnally free
from disease. Vaccinia, measles, a few venereal cases from proximity to Wash-
ington, and some diarrheas from irregularities of diet or from chill after perspi-
ration and the difficnlty of attending to persomal comfort in the crowded tents,
constitnte the sick list. In addition to these, I found that since the camp was
established in May 39 cases of typhoid fever had been reported and sent to hospital
for treatment. Four oeccurred during the month of May, 23 in June, and 12 up to
the date of my inspection, in July. Taking the month of June as the second month
of the aggregation of troops and rating the strength of Camp Alger during that
month as 20,000, the fever rate for the month would be 1.15 cases per 1,000 men,

As a matter of fact, Colonel Smart, relying npon the testimony of
the regimental medie H..I officers, reported fewer cases uf typhoid fever
up to July 13, 1898, than had actually oceurred.
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After the most careful search, we have been able to trace up to the
30th of June, a period of about forty days since the establishment of
the camp, excluding imported cases, 21 cases of this disease among
the regiments of the First Division and 11 ecases among those con-
stituting the Second Division; total, 32.

Basing the ealeulation upon the mean strength of the First Division
for the month of June, namely, 11,137, we find 1.88 cases of typhoid
fever per 1,000 men. Taking the mean strength of the Second Divi-
sion for the month of June, namely, 11,257, we find only 0.97 per 1,000
men. The ratio for both divisions for the period ending June 30 is
1.42 per 1,000 men.

If we take the period ending July 15, we find that 71 cases of
recognized typhoid fever have occurred in the First Division and 32
cases in the Second Division, or a total of 103 cases, as against 39
cases reported by Colonel Smart for the period ending July 13, or a
ratio of 4.06 per 1,000 men in a mean strength, for both divisions, of
25,341, The ratio of the First Division alone for this period, based
upon the mean strength for July, viz, 13,135, is 5.40; and that for the
Second Division alone, also based on the mean strength for July, viz,
12,206, is 2.62 per 1,000 men.

It will thus be seen that typhoid fever had made but slicht progress
in both divisions of the Second Army Corps up to the period ending
June 30, but that during the succeeding fifteen days, constituting the
first half of .July, the disease had slowly but steadily inereased to the
extent of 4.06 per 1,000 men.

Returning to the First Division which, all things taken into consid-
eration, was placed in less favorable cirenmstances than the Second
Division, we observe that contamination of the general water supply
at a period when this supply was most questionable and most subjeet
to contamination does not appear to have oceurred, since we find that
up to June 30 of the 110 company organizations, including 1 hospital
corps company, constiluting this division at that time, 92 companies
had had no case of typhoid fever, although the water supply was the
same for all companies in each regiment. In other words, only 18 com-
pany organizations in this division had experienced cases of typhoid
fever up to the 30th day of June.

We desire to call attention, however, to the fact that, notwithstand-
ing the absence of contamination of the general water supply, the oceur-
rence of 32 sporadic cases of typhoid fever among these 18 company
organizations, constituting so many foei of infection internal to this
division, was pregnant with meaning for the further spread of the
disease. It was justat this time that a better, purer, and more abun-
dant water supply had been obtained through the sinking of a bored
well for each regiment; but notwithstanding this purer water supply,
typhoid fever continued to increase. These wells were of the artesian
class and varied in depth from 47 feet to 156 feet, only 5 out of 40
wells being less than 60 feet in depth.
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In boring for water a layer of very impervious elay of varying thick-
ness was met with. Below this was found a layer of rock into which
the hole was drilled until a satisfactory yield of water was secured.
Simultaneously with the boring of the well a wrought-iron pipe was
driven downward by repeated falls of a heavy weight until, when rock
was reached, a water-tight joint was made by driving the pipe until
its entting edge praetically refused to go further.

We ean well believe the statement of Lieutenant-Colonel Lusk,
chief engineer, to whom we are indebted for the foregoing information
concerning the construction of these wells, when he states that, in his
opinion, ‘‘these artesian wells were not subject to surface contamina-
tion, owing to the method of constructing them and the charaeter of
the strata through which they passed.” He further adds:

The water supply in each case appearec to come from the extreme bottom of the
well and to have no connection with the ordinary veins found at slight depths,

We may here state that following close upon our inspection of this
division during the latter part of August, 1898, we subjected the sam-
ples of water from the wells of the Eighth, Twelfth, and Thirteenth
Pennsylvania Infantry, of the Ninth Ohio Battalion, of the well at .
corps headquarters, and of the house well near the latter, to careful
bacteriological examination, and were unable to isolate the colon
bacillus from any of these sources except in the case of the house
well, which was practically an open well, liable to contamination from
air dust. These wells were all located in the old camps of the First
Division, which were occupied until the beginning of August.

We also had careful bacteriological examinations made of the water
from all the wells in the new camp of this division and were able to
isolate a microorganism resembling the colon bacillus in two instances,
namely, from the well of the First New Jersey and First Connecticut
Infantry.

Notwithstanding the purity of the water supply, therefore, and con-
trary to the generally accepted opinion on the part of the medical
profession, we find that typhoid fever having been imported into
various, although few, company organizations of this division, now
steadily advanced; so that, as eompared with the first fifteen days of
July, when only 50 cases of typhoid fever were recorded for this divi-
sion, we find during the second half of this month not less than 131
eases of this disease have occurred, and that the number of company
organizations affected inereased from 18 to 35 out of a total of 74 com-
panies at that time constituting the First Division.

The escape from the ocenrrence of typhoid fever of more than one-
half of the companies of this division (39) still points unmistakably
to the absence of contamination of the general water supply.

The only exception to the freedom from water contamination is in
the case of Company G, Twelfth Pennsylvania Infantry. By refer-
ence to the individual history of this regiment above given, it will be
seen that there is strong evidence pointing to the infeetion of the shal
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low well constructed by the men of this company, owing to close prox-
imity to the battalion privy. It will further be observed that the large
number of cases occurring in this particular company strongly con-
trasts with the few that oceurred in the companies of other regiments
of this division.

At this period, July 31, when ecases of typhoid fever had oceurred
in 47 per cent of the company organizations of the First Division, we
find, notwithstanding ehange of camp sites made by the several regi-
ments during the last few days of July or the first week in August,
and in spite of much attention given to camp sanitation, the disease
made steady and rapid progress during August as comparea with the
month of July. Thus, we find in a mean strength of 9,464 for August,
there occurred 326 cases of recognized typhoid fever in this division,
or 34.44 cases per 1,000 of strength.

If we turn to the course of this disease in the several brigades of
this division, we find that the number of cases per 1,000 men rises in
the First Brigade, composed of the Sixty-fifth New York, Seventh
Ohio, and First New Jersey, to 48.17; in the Third Brigade, composed
of the Eighth, Twelfth, and Thirteenth Pennsylvania, to 32.63; while
in the two regiments not brigaded, consisting of the Third Virginia
and the First Connecticut, it was 17.36 per 1,000 men. It will be
recalled that from the well water of the last-mentioned regiment a
bacillus was isolated which somewhat resembled the colon bacillus.
(No ealeulation is made for the Second Brigade, as this had left for
service in Porto Rico on the 5th day of July.)

The highest rate per 1,000 men was attained in the case of the
Sixty-fifth New York Infantry, in which, in & mean strength of
1,315 men for August, there were 123 cases of recognized typhoid
fever, or 93.53 per 1,000. This regiment therefore leads all of the
regiments in the First Division as regards prevalence of the disease.

Before referring to the individual record of this regiment, it will be
seen that during the month of July there occurred 24 cases of typhoid
fever, 16 of which were confined to Company E. It will further be
seen that prior to its removal from its old camp site to a new and
higher camp on August 8 there had oceurred 26 additional cases of
typhoid fever, and that within twelve days following its change of
camp site there were 44 additional eases which could be attributed to
infection in the old camp. Even after the lapse of this period, how-
ever, the disease continued unchecked, since we find 53 cases ocenr-
ring during the last eleven days of August. There could be no doubt,
therefore, that the majority of the companies of this regiment were
pretty well infected with typhoid fever prior to the change of camp
site and that the sources of infeetion, probably individual to the com-
panies, continued in the new camp.

We may here state that at the time of our inspection of this regi-
ment, on the 23d day of August, 1898, we found 16 men on an average
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in each conical wall tent and no provision made for flooring the tents.
- In a number of tents inspected by us bedding, clothing, together
with other articles, were in contact with the ground and thoroughly
covered with dust and dirt. If tent infection, which we will discuss
in another part of this report, is concerned in the spread of typhoid
fever, then all of the necessary conditions were present in this regi-
ment for the propagation of the disease in this manner.

We here recall that at the time of our inspeetion our attention was
invited to the fact that the location of the well of the Sixty-fifth New
York in the camp occupied by it during the latter half of June, July,
and the first week of August was such as to receive the surface drain-
age from the entire First Brigade. Our own inspection verified this
undesirable loeation of the well. It does not follow, however, that
the water of this well became contaminated so as to constitute a fac-
tor in the spread of typhoid fever in this regiment, since we find that
of the 12 companies, all of which were making free use of the water,
Companies C and K had no cases of typhoid fever during July or the
first week in August, while Companies D, G, and I had during July
and the entire month of August, respectively, only 4, 7, and 4 cases.
Indeed, typhoid fever in this regiment was largely confined during
August to Companies A (12), B (11), C (16), E (9), F (25), and L (15).
We have not therefore hesitated to exelude this well as the source of
regimental infection.

The inspeetion of the eamp of the Sixty-fifth New York made by
the board was followed by a like inspeetion of the several camp sites
of the regiments constituting the division. As a result of this inspec-
tion, we were gratified to find that much eare was being given to camp
sanitation, such as the general police of the camp site and the dispo-
sition of the garbage and exereta, although the latter, in the majority
of regiments, was by no means satisfactorily carried out. In all sinks
we were able to observe fecal matter exposed to the access of large
numbers of flies. An exception to this statement was found in the
case of the Twelfth Pennsylvania Infantry, which. regiment was
located in a camp to itself near Dunn Loring Station. Here we found
that, by the direction of the colonel commanding, each privy vault
was gunarded by a regularly posted sentinel, whose duty it was to
compel each soldier to cover his stool with earth as soon as deposited.
Not only was this effectually carried out, but upon leaving the sink
the soldier was compelled to thoroughly wash his hands with soap and
water provided for that purpose.

We here note that in spite of change of camp site and the enforce-
ment of better sanitary police, typhoid fever did not markedly
decrease in this regiment until the beginning of the fourth week in
August, the eamp site having been changed on August 2.

During the last two days of August and the early part of Septem-
ber the First Division of the Second Army Corps abandoned Camp
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Alger, Va., the eight regiments constituting the division at that time
taking their departure as follows: Twelfth Pennsylvania, August
29; Eighth Pennsylvania, August 30; Thirteenth Pennsylvania,
August 31; Seventh Ohio, September 1; First New Jersey, Septem-
ber 2; Sixty-fifth New York, September 4; First Connecticut, Sep-
tember 7; Third Virginia, September 8.

All these regiments, except the Eighth, Twelfth, and Thirteenth
Pennsylvania Infantry, left for their State encampments and for
muster out of the service of the United States. The Twelfth Penn-
sylvania remained at Camp Meade, Pa., only until September 19,
when it also left for muster out of service. The Eighth and Thir-
teenth Pennsylvania Infantry remained at Camp Meade as a part of
the garrison stationed at that point, and later were transferred to
Camp Mackenzie, Augusta, Ga.

The subsequent course of typhoid fever in these several regiments
following their departure from Camp Alger has already been set forth
in the individual histories of these regiments and need not here be
further referred to, except to state that whenever the transfer of the
regiment was followed by enforeced sanitary measures typhoid fever
slowly but steadily decreased; or where the regiment already infected
with typhoid fever remained at its State encampment for a period of
ten or more days, as in the case of the First Connecticut Infantry.
the number of cases of typhoid fever rapidly increased, owing, as we
think, to new sources of infection having been established during this
time.

We have made no reference thus far to the course of typhoid fever
in the Second Brigade of the First Division, since this brigade, con-
sisting of the Sixth Massachusetts, Sixth Illinois, and Eighth Ohio
Infantry, left Camp Alger on July 5, 1898, for service in Porto Rico
and Cuba.

The Eighth Ohio Infantry arrived at Santiago, Cuba, on July 13.
By consulting the individual history of this regiment it will be seen
that one case of typhoid fever was admitted on July 12, and hence
points to infection prior to the departure from Camp Alger. Owing
to lack of data no definite knowledge ean be obtained coneerning the
further occurrence of typhoid fever in this regiment, except that
given in its history before mentioned.

In the case of the Sixth Massachusetts Infantry and the Sixth Illi-
nois Infantry we find that these regiments were guartered on the
U. 8. 8. Yale from July 8 to July 25, and that in the former regiment, it
having become infeeted with typhoid fever prior to departure from
Camp Alger owing to provost-marshal duty, not less than 49 recognized
cases of typhoid fever occurred during the month, the majority of the
cases having originated on the voyage from Charleston, S. C., to
Guanica, P. R.

The Sixth Illinois Infantry had already had 2 cases of typhoid fever
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during June at Camp Alger, but appears to have largely escaped the
disease during the voyage to the island of Porto Rico, since we have
only found 6 recognized cases of typhoid fever for the month of July.
The subsequent history of typhoid fever in this regiment is given in
its individual history.

SECOND DIVISION.

Commands,—Twenty-second Kansas Infantry, One hundred
and fifty-ninth Indiana Infantry, Third New York Infantry,
Seventh Illinois Infantry, Sixth Pennsylvania Infantry,
Fourth Missonri Infantry, Ninth Ohio Battalion, Third Mis-
souri Infantry, First Rhode Island Infantry, Second Tennessee
Infantry, Hospital Corps Company.

GENERAL DISCUTSSION.

In considering the origin and course of typhoid fever in the Second
Division we desire to call attention to the remarkable exemption from
this disease which the several regiments of this division experienced
in their State encampments. No ease of typhoid fever appears to
have actually oceurred in any of these regiments prior to their arrival
at Camp Alger, Va., and only two, namely, the Sixth Pennsylvania,
encamped at Mount Gretna, Pa., and the Second Tennessee, encamped
at Nashville, Tenn., imported each 1 ease of typhoid fever into the
Virginia camp.

In the Sixth Pennsylvania, which arrived at Camp Alger, Va., on
May 19, we find a case of typhoid fever admitted from Company K
on May 29 and transferred to the general hospital at Fort Myer, Va.,
where the diagnosis was confirmed.

In the Second Tennessee, which arrived on May 29, we find that a
case of typhoid fever was admitted from Company G on the same
date.

We deem it worth observing that 6 of the regiments of the Second
Division were assembled at or near western ecities, and that only 3
were assembled near Eastern or Southern eities.

Of the latter, typhoid fever was imported into Camp Alger by 2,
namely, the Sixth Pennsylvania and Second Tennessee Infantry.

We have already referred to the fact that the regimental camps of
this division were less ecrowded for space than those of the First Divi
sion, and that up to the period ending June 30 only 11 cases of typhoid
fever had oc¢eurred in the Second Division.

Taking the mean strength of this division for the month of June,
namely, 11,257 men, we find a rate of only 0.97 cases of typhoid per 1,000
men. This must be considered as a remarkably low rate of sickness
from typhoid fever when we remember that this regiment had already
been encamped at this station an average of thirty-four days, and
this, too, during a period when the water supply was obtained from
various sources—brooks and springs—regarded by the regimental
medieal officers as of decidedly questionable character.
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No stronger evidence could be brought against the theory of water
contamination than the faet that for the period ending June 30, of the
113 company organizations constituting the Second Division, only 10
companies had experienced 1 or more cases of typhoid fever, and these
companies were a part of 6 different regimental organizations,

By referring to the occurrence of typhoid fever in the First Division
as compared with the Second Division, it will be seen that the typhoid
rate per 1,000 men for the same period was 1.88, or nearly double
that given for the Second Division, and if we cantinue the comparison
during the period ending July 31 we find that the occurrence of
typhoid fever in the Second Division at Camp Alger, Va., still
remained less than in the First Division, namely 10.58 per 1,000 men,
as compared with 15.2 for the First Division. We observe, however,
that the comparative rate of increase is praetically the same for both
divisions.

Foei of infection having by the end of June become internal to this
division, we find, just as we did in the First Division, a slow but
steady increase in the number of cases of typhoid fever, which rises
from 11 cases during the month of June to 135 cases for July; and we
note further that all of the regiments have now become infected. In
other words, the sources of infection being both internal and external
to the eamp, the chances for infection were much multiplied: henece
we find by the 31st day of July the number of company organizations
in which typheid fever had occurred has increased from 10 to 59,
leaving still 54 company organizations, distributed among all of the
regiments of this division, which were as yet unaffected by the dis-
ease. These noninfected companies, it must not be forgotten, were
obtaining their water supply from the general regimental supply.

We have already shown that during the month of August, while the
First Division still remained at Camp Alger, although ocecupying new
camp sites, typhoid fever had continued to increase rapidly, reaching
a rate of 34.44 per 1,000 men. During the same month the regiments
of the Second Division, which had oecupied, with a single exception,
their original camp sites from May 19 to July 31, were placed under
different conditions, inasmuch as they took their departure from
Camp Alger on August 3 (Ninth Ohio excepted) and began a march
to Thoroughfare Gap, via Bull Run and Bristow Station, Va. This
march, which was begun during extremely hot weather, was termi-
nated six days later, when the regiments went into camp at Thorough-
fare Gap, where they remained for a period of about two weeks., At
the end of this time the division was transported by rail to Camp
Meade, Pa.

As this division was ordered from Camp Alger by reason of the
prevalence of typhoid fever in its several regiments, it remains to be
seen what good was attained in this respect from the march through
Virginia to the encampment at Thoroughfare Gap. The following
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table will show the number of cases which oceurred in each regiment
of this division during July and August:

Regiment. | July. Anguute Regiment. July. | August.
4 i, —
B0 EADSRS. ..o nooens e : ‘| 23 || 9th Ohio Battalion .- 2 6
3 New York . cccvee--- 2 | 105 | 4th Missouri . Pt 17 a0
159th InAIAnA - ...oc covucnnnen 16 45 | 24 Tennessee............... 13 25
Tth Nlnods . o ..o 11 80| 8d Missouri .......cc.cu... 16 45
tth Pennsylvanis. . _...... [i] 20 |
15t Rhode Island..........| 2r 5l | Tl:lt-ﬂ-l___.,...””..”.,l 131 380

e — e —_—

During the same time, in addition to the 389 cases of recognized
typhoid fever, there were 146 cases of probable typhoid fever recorded
as occurring among the regiments of thisdivision. Dedueting 6 cases
of recognized typhoid fever in the Ninth Ohio Battalion, which organi-
zation did not accompany the Second Division on its march through
Virginia, we find a balance of 333 eases of typhoid fever in a mean
strength of 12,164 men, equivalent to 31.48 cases per 1,000 men,

If we compare the number of cases of typhoid fever occurring in
the regiments of this division during the first fifteen days in August,
and which may be ceonsidered as infections prior to departure from
Camp Alger, and those recorded for the last half of Augnst, we obtain
the following results:

Regiment. Aug. 1-16]Aag. 16-31 Regiment. |Aug 1- IE'Aug 16-31
24 Eangsas _ ... ... __. i 15 || 84 Missonyl ... .. ... o 26
150th Indiana . _ ... _..___. e 21 || 1st Rhode Island .. ... ... 20 il
# New York. i 48 67 || 2d TenDesses.......cocc..- 13 12
Gth Pﬂunﬂylvnnln . 9 11 :
Tth Mlinois. SRR 15 b 1 ey p A R 185 27
4th Missouri . et 8 20

Sinece the cases, 217 in number, occurring during the latter half of
August may be considered as infections acquired en route to Camp
Meade, Pa., it will be plainly seen that this division not only failed
to shake off typhoid fever, but even experienced an inerease of this
diseaze. We can now readily see that this was due to the fact that
the division, after marching for six days, went into a more or less per-
menent camp at Thoroughfare Gap, Va., and as each regiment was
already badly infeeted, there was no reason why the disease should
not continue to be propagated in increased numbers. Indeed, the
very object for which this march was begun was effectually defeated
by the stay of the division at Thoroughfare Gap for a period of from
ten to fourteen days. We do not doubt that if, instead of camping
at this place, it had been possible to continue the march until the
middle of August, typhoid fever would have been, to a large extent,
eradicated from the several regiments. From a sanitary point of
view, the transference of this division by rail from Thoroughfare Gap,
Va., to Camp Meade, Pa., was a mistake, since each of the regiments
carried their infection with them, and hence we are not surprised to
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find that many cases of typhoid fever still continued to oecur afier
arrival at the latter camp.

The subsequent history of the course of typhoid fever in this divi-
sion will be found in the individual histories of these regiments, as
well as under the head of typhoid fever at Camp Meade, Pa.

It remains to diseuss briefly the occurrence of typhoid fever among
the men of the Hospital Corps companies at Camp Alger, Va., since
the members of this corps ecame info more intimate contact with the
subjects of typhoid fever than the men of the regimental organizations.

We have already seen that during the month of June there were
only 1.42 cases of typhoid fever per 1,000 men in both divisions of the
Second Corps. During the same period no case of typhoid fever
was recorded among the men of the Hospital Corps. We begin to
appreciate during July, however, the danger involved in the personal
handling and nursing of typhoid fever cases, especially by nurses
who were ignorant of the danger of infection, for while the ratio of
cases per 1,000 men for the two divisions reaches only 4.06, there were
15.3 cases per 1,000 men among the members of the Hospital Corps.
These ratios rise to 25.6 per 1,000 men for August, 60.54 for Septem-
ber, 53.84 for October, and even during November, when but few cases
of typhoid fever were occurring in the Second Army Corps, not less
than 7 per 1,000 of the men of the Hospital Corps were still sick with
typhoid fever. During this period there were 89 cases of recognized
typhoid fever and 15 probable cases in a mean strength of 575 men.
We have been able to record 5 deaths among the recognized cases, a
mortality of 8.88 per cent.

Sinee the hospital corps was divided into three companies of about
200 men each and placed under the best sanitary surroundings noth-
ing could point more strongly to the danger of personal contact with
those sick with typhoid fever than the foregoing ratios of mor-
bidity. Failure to carry out eareful disinfeetion of exereta and
negleet of hand disinfection after contaect with cases of the disease
were unquestionably the important factors in the propagation of the
infeetion.

In striking contrast to the high percentage of cases of typhoid fever
in the hospital corps may be mentioned the course of the disease
amongst the 200 men constituting the signal corps company, with a
record of only 6 cases of typhoid fever for the period May 30 to
December 31, 1808,

SEPARATE BRIGADE, THIRD DIVISION.

Commands.—Ninth Massachusetts Infantry, Thirty-third
Michigan Infantry, Thirty-fonrth Michigan Infantry.

GENERAL DISCTUSSION.

It will be seen that only one of the three regiments constituting
this brigade, namely, the Thirty-fourth Michigan Infantry, imported
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a case of typhoid fever into the Virginia camp. No case of this dis-
ease had occurred at the State encampment. As the regiments con-
stituting this brigade left Camp Alger, Va., on June 23 and 24,
sufficient time had not elapsed between their arrival and departure to
allow the development of typhoid fever in their camps.

It has been impossible to obtain any data of value coneerning the
origin and course of typhoid fever amongst these regiments after their
arrival in the island of Cuba.

A certain number of reeruits for each of these regiments arrived at
Camp Alger after their departure for Cuba. Typhoid fever appears
to have developed amongst the recruits left behind from each regi-
ment. As with the regiments of the First and Second Divisions, the
disease began amongst these recruits during the latter part of July and
decidedly inereased during August while accompanying the Second
Division on its march through Virginia.

Table showing for the regiments of the Second Army Corps assembled at Camp
Yg\sr Va., the mortality and morbidity from typhoid fever.

Cmﬁrﬂf typhoid Il

ever. Deaths
Deaths

Moean from
Regiments. | strength. Certain | typhoid | [romall
Lk Certain. and BYer. diseases.

probable,
FIRST DIVISION.

BEh Hew York oo oo eninai i ains 1,221 4 219 14 18
R I Bl e e e e o 1, 168 15 135 4 i
lat Noaw JATBEY ccceevcrmmmermnmcmmnnns 1,275 5 ) 58 B 10
Bth Pennsylvanis. - ..o ccucee vmemnmen- 1,044 b | 101 A a

12th Pennaylvanis. ... ..ccc.coccamanas a7 107 123 20 24

15th PannavIvanin. ... ....coocceeeicncen- i | 87 1105 15 i
o e a0 T e e S L E S T 1.141 43 70 13 14
Ixt Commectonb-. - oo iinaa it 1, (&5 155 142 19 20

Pofl ... .. i BNy = H. Hiki bt ] 943 14 118
: SECOND DIVISION " Ay

o T PR A P RS R e i 1,106 B2 B3 11 15

158th Indiana ... L e AT 1,190 B0 O ] 11
B e ok L a e 1,211 155 185 &1 a5
Tth [llinois. . e 1,219 e 114 2 2
fith Pennsylvania £8 A 22 1, 3 ] a4 [} o
4th Misson : e 1, 1945 127 156 18 b |
fth Ohio Battnliun : T L AR a9 54 & i)
PR oo (R ¢ oir 240 10 1
lat Rhode B e ;

Bl TOOnesses ... .ococccmeeesesasemnans 1,202 LI} 192 8 15

RS et ek s ot il AL 64 1,253 108 140
Total Second Army Co 19,807 1,807 2,22 212 250

ﬁthIIlinn-Isl.__._.______!:. 1'1-"# e R e o | e e Th B 12
BEh s eh e bR Y - o i e e [ e e i | i i mm 19 18 12
fBth Ohin? __. R e ] [T e = L] (i1}

New York Cmrn.lr:r..&nnﬁ G' il R METERAT) (RO £ AT 12 1 ]

AT T e R T | b 10 H Eh
B ARG RTL Y - i o o e i o i | e 76 i 41 14 ]
B B R T Y o et e | e 44 26 48

R e e s e S i e s | e e 2,755 bl 1]

i Eernt. to Cuba and Porto Hico after a short atay at Camp Alger.
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Table showing for the regiments of the Second dmoid assembled at Camp

Alger, Va., the mortality and morbidily from ever—Continued.
Morhidity of
Deaths from ty-
fhiold fever in | contuge | 3P17) acar | Deaths
casos of —  |gf ﬂm strength. from
g tfrgmld }thuﬁig
Regimen Fpha | fever
Certain [todeaths| For |Eor cer | Fisiop
oid.| prol 5 | cagog
T I;mhl-e. eases. | typhoid. t::-um of
FIRET DIVIBION.

B T YT e e e i e e e e 5. 60 6,30 . 173. 62 179, 35 11.45
D b T RS SR e e A S S e SR 3.2 8. 20 B, () 105. 21 106, 55 3.42
1ef Wew Jersay - . - . . ... 22,85 13. 78 B, [ 2. 45. 49 B.27
8th Pennaylvanin ... .. ._......... 8.79 v.ne ES.BH B7.16 95, 74 7.88
12th Peonsylvania .. .. .. ccoceone-. 2149 18. b8 9.8 | 11581 | M85 BT 4T
18th Penoeylvania . ... ... ... 15. 4 14.28 T8. 4 117.53 127. 42 15.20

I e R T e 3. 23 18, 57 02, 85 37. 68 6134 11.39

1st ‘Conmectiont. ..o 14. 07 1338 0500 | 12441 | 130087 17.51

MOEAL e e e e 12.33 11.02 Br.30, B8, 06 109,70 | 12.08
BECOND DIVISION. |

S Hanane -t i S e b 21. 15 18.25 73.58 43. 37 5,22 | 2.17

b A T el e 10, () B.08 T 1 672 7478 | 6. 72
BA Wew ok - e S R 20, () 16. 75 B8, 57 127. 90 152,76 | .50
TEhEinole oo s s e T 2. 1.68 KD, () 50, 06 7. 62 1.66
6th Pennaylvania . .oeeeceoeaacaacan. 17. 14 16. 6 6, 68 28.31 = 12 4. 53

M 1 o) e R R T 14,17 11.53 75.00 106, 18 130, 43 15.065
8th Ohio Battalion. ... ...ccocemeeoanas 12,82 8.2 BRI 100, 56 140, 62 13.02
BdeaMimgemel L2t E e e T .27 0, 0 B9, 23 B3, 26 B5.53 | .=
16t BhodaIslend ..o . oo iiioo i .. = 480 .71 0. 91 170, 48 2240 5.57
20 TonneRRRD. . . ioasnncanane s caaian 8. 88 4. 16 53.58 T4 58S 150,65 | B.65

A e L R 11. 20 B 41 .14 B5. 08 114. 44 1 a.63
Total Second Army Corps. ... 11.78 9.52 | 8L87| 9L | 112.38 | 10.70

MALARIAL DISEASES IN THE SECOND ARMY CORFS, CAMP
ALGER, VA.

A comparison of the individual histories of the several regiments
constituting the Second Army Corps will show that in the large major-
ity of these regiments the diagnosis of malarial disease, either as
intermittent, remittent, or simply as malaria, has been given to most
of the cases of fever admitted to sick report. Indeed, next to intes-
tinal disorders, malarial eases have contributed the largest number
to the sick list, the relative figures being 243.5 cases per 1,000 for
intestinal disorders and 185.6 cases per 1,000 for malarial diseases.

As the region round about Camp Alger, Va., including the eity of
Washington and the distriet of country lyving along the Potomae
River, has been during certain years well known for the prevalence
of malarial diseases, especially during the months of July, Aungust,
and September, it becomes necessary to look closely into the matter
of the oceurrence of malarial affections amongst the troops encamped
at Camp Alger, Va., during the summer of 1808,

If the monthly regimental reports are examined attentively and the
duration of the supposed malarial diseases accurately determined, it
will be found that many of these supposed malarial affections lasted

il
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less than twenty-four hours and that not less than 33 per cent were
returned to duty at the expiration of two days.

Another important fact bearing upon the nature of these cases is
that in June, when the occurrence of malarial diseases is extremely
rare in the vieinity of Washington, this disease had already made
considerable progress in the majority of regiments stationed at Camp
Alger, Va., if the diagnosis of the regimental medical officers is to be
accepted as correct.

Since, however, blood examinations were not made in order to sub-
stantiate the diagnosis of malarial diseases, we do not hesitate to state
that, in our opinion, these mild fevers were not, as a rule, of malarial
character. We believe that many of them, perhaps the majority,
were due to intestinal disturbances brought on through indiscretion
in diet and by the new conditions to which the young soldier was
subjected.

Concerning the cases of supposed malarial diseases of longer dura-
tion we have already repeatedly pointed out, in the histories of indi-
vidual regiments, the large number of cases which, upon transfer to
division or general hospitals, have been changed in diagnosis to typhoid
fever, and we have indicated our belief that many cases which did not
last more than ten days, or which were furloughed prior to the time
when a diagnosis could be made, were probable cases of that disease.

We will have oceasion to point out hereafter that the men who were
subject to these malarial attacks had acquired a considerable immu-
nity to subsequent attacks of typhoid fever as compared with those
men who did not experiencoe such supposed malarial attacks.

Forthe purpose of more definitely clearing up the character of these
cases this board requested of the Surgeon-General that a competent
observer should be sent to Camp Alger, Va., for the purpose of mak-
ing blood examinations of cases of fever at that encampment. In
response to this request Aecting Asst. Surg. James Carroll, U. 5. Army,
visited Camp Alger, Va., on August 24, 26, and 29. The subjoined
table gives the results of the microscopic examination of the blood,
together with the application of Widal's test:

To determine the general types of fever at Camp Alger, Va.
| [Eta e Sae WO i |

Observation. | Command. ' History. S:ﬂ.ﬁ:l Widal.
| | parasites. |

e e e —

1. Wm. A. G.. | Co. E, 12th Penn Chilly _sensations followed by | Negative.| Positive.
| sylvanin. | faver. Believed to be convales- |
cing from mild attack of malarinl
fever, Admitted to sick report
day after blood examination.
| A numberof frank chills, followed .....do.... Do,
I by fever and sweating. .
lievad to be convalescing [from
mild attack of malarial fever.
Admitted to gick report day af-
ter blood examination. {
3 HW.8......]..... do........ ...| Chilly sensations, followed by |..... do .| Negative.
| slight malalse. Not on sick re- J
| port.

—
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To determine the general types of fever at Camp Alger, Va, -Continued.

Examins-
Observation: Command. History. Honfor |~ wiasL
parasites.

[ [ - [t e Co. E, 18t New | rmnmtlm laat night Neogative | Negative,

Jersey., i similar sensation 'r@sltllo aﬁ
BVETY nfghl: for 5 t]n,ﬂl, w
alwnys bg e?e:r 15 taking qui-
nine, ij. 4 honrs. oEis:
Malarial fever.

Fon [ e - TSR Co. B, Tth Ohio__.| Bick about 1 week. No distinet |..... do....| Partial re-
ehilis, but ¢old and warm uama- action.
tions. Cold in t.ha morning
warm durin t-]]ﬂda
atnight. Ta iu qujninﬂ.
noaiz: Malarial fever.

LB P Co. E. 3d Mis- Eiakidn‘_m in hospital. Hﬂn]u.ﬂ wen a0 ....] Positive.

sonri. inrrhea continuonsly. Tem-
ggg“mre rem:ttent for the last 2

now dropped to

ormal. No grﬂﬂouarmrd

of temperature. Takingguinine
Diugnosis: Malarial fever.

T Wm.D ...... Co. C,13th Penn- | Soveral evenings frank ehille, fol- |..... do....| Partial re-

sylvania. lowed by fever and wmﬂng action.
Temperatura normal thisa. m.;
isnow (1la. m.) 118, Diagnosis:

Malarial fever.

e e Hospital corps...| Is semidelirions, with subsultus, |- ..........| Positive.
etc.  Roseola. Diagnosis: Ty-
phoiﬁ faver.

1 R e e Co. I, 3d New | In third week. Roseola. Diagno- [...___...... Do

York, sia; Typhoid fever.

e R e e e R aE S e | Da.
sylvania.
1B e P © s Co. B, 1lst New | Early stage. In hospital 3 days. |. ... ... Do
Jersay. Hoaaula- Diagnosis: Typhoid fa-
3 | lbs o R Co. G, 84 Vir- G‘-gnmlmnt- Diagnosis: Typhoid |..cooooaeae ‘Do.
ginia. aver
18 J-F. Q... C{‘::L B, 65th New |..... e e e bl S e e s Mg Do,
L W.C.W._.... o, E. 8d Vir- | Convalescent. Fourth week. Di- |...ooonne e Do.
ginia. agnosis: I]i)oiﬂ. fever. -
15 F. H. 8. .....| Co. B, TthOhio .. Seirare case. Disgnosis: Typhoid (..o oo Do.
aver.

18 W Wi i N L ey [ R e Ren e A St e T T Do,
17, W, W...-.. Band, Bith New B-at-waeu third and fourth weeks. |...........! Do,
York. Temperature has reached nor-

mal. Diagnosis: Typhoid lever.
18 W. LR ... Hospital corps...| This man has been nursing cases | Negative | Negativa.
of typhoid fever. He just
taken sick. Temperature, lﬂL
Has coated tongue, wi right
rad tip and margin.
19, ILE..........] Co. A, 1st MNew | Bick § days. had repeated |.....do....| Positive.
Jersay., chilly sensations and fever. Tem-
rature, #9.2 this morning and
rizingnow. Dingnosis: Remit-
tent faver.
2 CE.........| Co.C,18th Ponn- | Chilly sensations and faver, with |..... do.... Do,
sylvania. sweating, about 2 weeks ago.
Has also suffered from insommnis
and restlessness. Onsick report
1 weak. Regarded as a doubt-
ful case. as typical typhoid
tnngua One rose spot on abdo-
e, Dlﬂfrﬂﬂﬂm ou admission:
Ephemeral fi
el BB H o Co. A,7th Ohio __| Cold sensations, followed by fever |.... do.._.. D
| and sweating: chills repeated |
| several times a day for several |
| days. Has been sick 10 days. |
| Has alittle temperature now— |
| was 101.2 this morning. Diag- |
.| _nosis: Malaria.
2 LEB.o.........| Uo.@,Tth Ohio.. | Has been sick 2 weeks. AN |.....dp.... Do,
with faver. Never had & chill
His tongue is coated and the
ud esare bright red. Diagnosis:
arial intarmith:mt
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' To determine the general types of fever at Camp Alger, Va.—Continued.

¥

—— s

Euxan:}iun-
on for ;
Observation. Command. History. S Widal
" parasites,
B M McD ..... Gn I, 1st New | Sick abont 1 week. Temperature | Negative.| Motility im-
: Jersey. normal; is convalescent. Ding- pairad,
nosis: Hemittent fever. and there
is a slight
ageloting-
tion. Con-
: trol nsed.
B OB Co. A, Tth Ohio. .. Says ha had n t.Epmnl a.ha'l:a idu.]rs venandoo...| Negative.
ago, followed by fever and sweat- .
ing. Hada Ilg t chill nn the fol-
lowing evening, but none since.
Has been sick in all about 8 days,
and is convalescing. Does not
look badly, but says he feels
i very weak. Dr, Palmer reporta
that he foand crescentsan ring
forms in this man's blood 2 days

ago. |
I

-

- The result of the blood examination in the foregoing cases, selected
at random, points plainly to the typhoid character of the majority of
ose cases considered to be of malarial origin. 4

We have also traced the cases of supposed remittent and intermit-
tent fever which were transferred from the division hospitals at Camp
Alger, Va., to the general hospital at Fort Myer, Va. Through the
eourtesy of Aecting Asst. Surg. J. J. Curry, pathologist of the latter
hospital, to whom this board is much indebted for valuable assistance,
we have been able to follow 92 cases of supposed remittent fever
admitted from 20 regimental organizations of the Second Army Corps.

In 31 eases the disease was found to be of an entirely different
nature, the diagnosis being changed to rhenmatism, febricula, debility,
heat prostration, pleurisy, pnenmonia, acute bronchitis, acute diar-
rhea and acute conjunctivitis.

Of the remaining 61 cases of supposed remittent fever, the diagno-
sis was changed in one case to tertian intermittent fever and in 60, or
98.3 per cent, to typhoid fever.

We are further informed by Dr. Curry that during his service , H,t
the general hospital at Fort Myer, Va., where he was daily eonduet-
ing blood examinations from June until September, he did not find
the malarial parasite in any other case of supposed malarial disease
| transferred from Camp Alger.

If further testimony were needed to show that malarial LIIHE‘HEEH

- were extremely rare among the troops of the Second Army Corps

stationed at Camp Alger, Va., we would point to the First Conneeti-

cut Infantry, which left that eamp on September 7, 1898, and shortly

| thereafter transferred to hospitals at Hartford and New Britain,

Conn., 101 eases of fever. Of these, we have been informed by the
7273——T
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medical superintendents of the hospitals in the above-mentioned
cities, that 95 received the diagnosis of typhoid fever and only three
the diagnosis of malaria. We have been further informed that in the
latter cases the diagnosis of malaria was based solely on the tempera-

ture curve, and not upon blood examinations. |

As this regiment left Camp Alger, Va., at a time when malarial
diseases should have been particularly rife, and as its regimental camp
site and the conditions under which its men were placed were not EF
exceptional, the irrefutable evidence above given as to the character
of its fevers will show that notwithstanding the opinions of the regi-
mental medical officers, malarial fever did not exist, save to an unim- 1
portant extent, at Camp Alger, Va. ;

We have already expressed our belief that many of these short
fevers were due to errors in diet and to the changed conditions sur-
rounding the young soldier, We have also entertained the opinion
that some of these fevers of shorter duration might be due to infee-
tion with the typhoid baecillus, and hence were to be considered as
cases of mild or abortive typhoid fever. ..

The coincident rise and fall of these fevers with that of the occur-
rence of recognized typhoid fever in certain companies and regiments
has led us to look more carefully into this subject. For this purpose
we have with much labor followed all cases of fever, of whatever
character, occurring in 19 regiments between June 1 and December
31, 1898, in order to ascertain how many of these men afterwards con-
tracted typhoid fever.

We have also carefully followed for the same period all soldiers in |
these regiments who did not have these supposed malarial attacks,
with the object of finding out whether these men were more or less
susceptible to attacks of typhoid fever. i

In conducting this investigation we have followed by name, com- |
pany, and regiment every soldier in these 19 regiments of the Second |
Army Corps who was admitted to sick report with any form of febrile
disturbance, no matter what diagnosis was given to the latter, and
have only excluded those in which the febrile eondition was after-
wards plainly shown to be a part of the typhoid attack. All other
cases have been reckoned under the head of ** Preceding malarial dis-
eases,” since this was the diagnosis largely given to these cases. We
have inclnded, of course, supposed malarial attacks occurring during !
the month of June, when typhoid fever did not prevail. Had we |
excluded these cases, which we might have properly done, and only |
included those shorter fevers which prevailed during the epidemic of |
typhoid fever, namely, during July, August, and September, the per- |
centage of these cases which were afterwards followed by typhoid |
fover would have been still less,
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The results obtained from this investigation are embodied in the
following table:

Cases of typhoid fever among men with or without preceding malarial disease,

Typhoid fever | | Typhoid fever |

with preced. | without preced-
| ing malaria. | Men not| ingm i ] Total
Rasbenti. Moan |Casasof ———— | having |——— . “ﬁ“
e strength. (malaria. o0 | 100 had ma- | o I 100 §n-| 9 B
ber of mr"lﬁ?'" | larin. | jar of ﬂrﬂzﬂ‘* Bver.

CASES. | oone | CASCE. | o laria, |
8d Missonuri....ccocaa.... 1, 168 211 T 3.8 957 a1 8.5 o
4th Missonr] ....cceeeaee- 9 1,182 i 3 1.2 i 118 12.4 12
ci T [T S 1,272 210 1 " 1, D62 {11} 4.4 101
Tth Illinofs ... - e eeae 1,208 | 174 1 M| 1,020 ol 4.8 il
lst Connecticut........-. 1,508 140 12 &0 1,154 127 11.0 150
20 Ennsas ..oocvcencneees 1,215 | 00 1 ] 915 al i i
lat New Jersey ... ...._.. 1,343 | 1 || b COERRR =) [l I 1,387 a5 2.8 5
gth Pennsylvania....-... 1,234 | ] 1 L.T| 1,178 3 | 2.8 | 5]
16th Indiane. ... ____.__. 1,154 e 1 3 &1 B0 89 1
gth Pennsylvania . ....... 1,049 | S0l 2 N B48 B | 10.4 | §1
12th Pennsylvania ........ 823 164 3 1.8 50 104 6.7 107
e A 11 N 7 N sy 1,014 39 | 5.8 | a0
24 Tennesses. . ._....... 1, (e | 175 1.7 21 85 0.2 BE
15th Pennavlvania ... ... 795 1! e s S 616 o7 | 15.7 i
I1st Rhode Island. ... 1,085 | b 10 1.8 MY =11 38,5 21
85th New York. ... -..... 1,218 | 158 5 3.2 1,065 157 | 14.7 8 3
dgeh Mlinods ... cooeaaaas 1,213 | 280 b 1.7 34 T2 ! 7.7 T
dth Massachusetta....... 1,200 | pielT T I 2.8 By 163 | 21.2 200
dd New York...-ccoca--- 1,261 | bl 1 | " 1, (K25 154 15.0 155
i1 [ | RO S 21, 688 4, (55 63 i 1.5 17,006 | 1,888 10, 5 1,851

I

An examination of this table will show that in a mean strength of
21,958 men there were 4,083 who experienced attacks of fever, which
was generally designated as some form of malarial disease, most fre-
quently as remittent malarial fever. Of this number only 63, or 1.5
per cent, suffered from subsequent attacks of typhoid fever. On the
other hand, of 17,905 men who did not experience any attack of sup-
posed malarial fever, 1,388, or 10.5 per cent, contracted typhoid fever.
In other words, those soldiers who had fevers of short duration and
which were generally designated as malarial fever were seven times
less liable to subsequent attacks of typhoid fever than those who had
not suffered with these milder fevers.

To put the subject in another way, of 1,951 men who had recognized
typhoid fever, 63, or 3.2 per cent, had preceding attacks of supposed
malarial fever, while 1,888, or 96.7 per eent, had no such preceding
attacks.

We thus see that these fevers of milder form, oceurring during the
time when typhoid fever was epidemic in the regiments at Camp
Alger, Va., conferred a remarkable immunity against subsequent
attacks of typhoid fever. This was not found to be the case in only
a few selected regiments, but in all regiments studied in the Second
Army Corps. Similar results, even more striking, have been obtained
from a eareful study of the regiments of other army corps.

Bearing upon this point, we submit herewith a diagram showing
the curve of recognized cases of typhoid fever in these 19 regiments
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Seventh Corps, for the period May 30 to November 30, 18858, together
with a curve for supposed malarial diseases during the same period.

It will be gseen that there is a remarkable similarity between the rise
and fall of these two diseases, and what is particularly striking is the
marked fall in supposed malarial diseases during the month of Sep.
tember, whichis eontrary to what would have oceurred in the vieinity
of Washington during the latter month. Observations extending over
twenty-six years, made by one of the members of this board, have
demonstrated that the month of September gives the highest rate for
malarial fevers in and near the eity of Washington, D. C.

Typhoid and malarial fever at Camp Alger, Va., and Jacksonville, Fla.

EIGHTEEN ALGER REGIMENTE.

' Typhoid fevers. | Malarial fevers.
Mean | ]

Monthe. | Noum- | In L0 | Num- | In 1,000

strength.| ber of |of mean | ber of | of mean

L e T 16, (1 T ik, 43 117 | .18

O S e e e S e i e R s 19, i a1 1. 6l 415 oL.42

F B 1 B i e o T S S o e B L 324 15. 17 540 25.70
August ... L e T 1 I B4 40, B4 1,147 a3.681
Saplembar == R 210, T8 s 2. 53 Biio 41.61

L i U e S L LR PR S B S e ey e 1 202 13. 16 e 15. 15

Mo em e = S e e T e T 15, 550 55 3.58 145 945

SEVEN JACESONVILLE REGIMENTS.

e e A e e o 2 e a 135
LY I S g s LA S e R e 3,874 17 4. 37 El /3w

T I e Jneh pan D e e g s e e g ey LA T 40 5.81 244 25 45

T e e g T B o e T 8,505 188 22 10 480 5643

September 2 A e | H3EA3 8,175 51 70. 59 731 89 41

B S A e R e e e S e e e W, T30 365 | 47.18 4wk 60,23

Norembers e o i mn s s B fi, B35 70 | 108 =0 8.2

It was later a matter of considerable regret to this board that the

opportunity had not been utilized to submit samples of blood from

these so-called malarial fevers to the Widal test. Frankly speaking,
this was not done at the time of our inspection of Camp Alger, Va.,

because we were not prepared to regard these shorter fevers as mild

infeetions due to the typhoid bacillus. This opinion was only arrived
at after the opportunity for making use of this material had passed.

Fortunately, one of the members of this board was ordered to Cuba
for the purpose of studying an outbreak of typhoid fever in the camp
of the Eighth U. S. Cavalry, near the city of Puerto Principe. At
this camp, in addition to well-marked cases of typhoid fever of
average severity, there were seen in the department hospital cases of
much milder type and which for this reason were designated by the
surgeon in attendance as remittent malarial fever.

With the object of ascertaining the character of these milder fevers,
samples of blood were taken from all fever eases in the wards of the
department hospital and afterwards subjected to the Widal test.

|

of the Second Army Corps and in 7 regiments of the Third Division, i

1
1




DIAGRAM SHOWING, FOR CAMP ALGER AND JACKSONVILLE,
THE PROPORTION OF CASES OF TYPHOID AND MALARIAL FEVERS
IN 1000 OF MEAN STRENGTH
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?.l‘h.lr‘l:aen of these cases were diagnosed as typhoid fever and 16 as
-;mala.na.l fever remittent. The result of the test was as follows:
~ Of the cases diagnosed as typhoid fever, a positive reaction was
btained in 10, an incomplete reaction in 2, and a negative reaction
n 1 case. Of the cases diagnosed as malarial fever remittent, a posi-
tive reaction was obtained in 12 and a negative reaction in 4 cases.
Through the kindness of Major Armstrong, brigade surgeon, 17,
Army, chief surgeon of the department, we are able to present here-
with a few charts of these supposed malarial fevers of short duration
in which the Widal reaction was positive.
- Sinee typhoid fever is frequently manifested by symptoms of intes-
tinal disturbance as well as fever, and since these two symptoms
may be relatively more or less prominent in different cases, we have
- thought that perhaps many cases of this disease in more resistant
~individuals would oeceur as simple diarrheas without attracting par-
tieular attention.
. We have therefore made a like effort to aseertain what percentage
of those soldiers having intestinal disturbances subsequently con-
- tracted typhoid fever as compared with those who had not suffered
from intestinal disturbances. IHere, too, we have excluded those
intestinal attacks which were a part of the typhoid attack. The
- subjoined table will indicate the results obtained.

}' Cases of typhoid fever among men with or without preceding diarrheal atiacks,

v : Typhoid fever Typhoid fmmr
4 mi‘ EE diar- Ft-h praced- without pra-
g = SEa88. | ing diarrhea. Hnn uu:ling diarrhea. | Patal
; -] Tt i —— ot T e T e
i cases
i Regiments E | In 100 i |having In 100 in- of ty-
1 & Num- | Inin- | Nom- | divid- [haddi-| Num- | divid- phoid
; = ber of | divid- | ber of uals |arrhea. ber of | uals | fever.
2 cases. | uals. | cases. | with di- cases. | without |
i = arrhea. L dinrrhen.
P bl ————
1
! 8d Missouri..........| 1,168 B4 16 4.8 BT a2 9.7 L]
§  4th Missouri. . -7 | 1,182 185 176 2 | 1.1] 1,008 120 11.8 122
whoho ... . .. ....] 1212 10X} 4 4.1 L178 L 8.2 101
¥ TthIllinods ........... 1,58 250 T 11 4.4 050 40 4.1 Al
& 1st Connectlcut ______ 1, B (F] 468 32 (T B35 107 12.8 139
. 24 Kansas . sses| 1,216 24T 228 3 1.3 887 49 4.0 b2
. 1st New Jersey ...... 1,343 164 151 3 19| 1,182 |- & 2.8 85
" 6th Pennsylvania_____ 1,254 ] R [ 1,185 | 5 a0 a5
® 158th Indisns ...........| 1,104 180 170 8 4.7 L2 e 1.1 | El
§ Sth Pennsylvania . 1, 144 o7 P e e | e e e B2 1 8.1 ] Bl
! 12th Pﬂ]lnkj'l?ﬂl.'lil L B3 a2 4l 1 2.4 TEZ 106 13.5 107
! 3d Virginia .. wees| 1,128 21 108 b 2.5 295 3 8.8 2
. 20 Tennessee........ 1, (0 i w 4 6.7 1,088 & 8.1 83
i lﬂ-’th Pennsylvanin .... o5 | 281 2] 20 9.0 574 o 18.4 o7
Ist Rhode Island..... 1,085 | 1408 | 187 T 6.1 48 214 2 E g1
#6th New York........| 1,218 7 | L i 421 113 158 4.0 162
ath Jlinois ........... | 1,213 120 108 1 A2 1,108 i . 8 i
6th Massachnasetts....| 1,201 [ 1,748 112 H 5 4.5 424 165 38.4 200
3d New York........ { 1,561 317 260 18 6.9 | 1,00 137 13.6 1565
o | SR | 21,988 | 5,854 | 3,804 174 ' 4.4 | 18,004 | 1,7 | 9.8 | 1,051
| | L

5 s

This table will show that of 3,894 individuals who suffered with

some form of diarrheal disturbance only 174, or 4.4 per cent, subse-

~ gquently contracted typhoid fever; whereas of 18,094 men who had no

intestinal disorder not less than 1,777, or 1.8 per cent, fell vietims to
typhoid fever.

In other words, those soldiers who were free from attacks of diar-



102

rhea were more than twice as liable to contract typhoid fever. Indeed,
if we deduet those cases of typhoid fever in which the attack of diar-
rhea occurred during the month of June, at a time when typhoid had
searcely begun, and which diarrheas could not, therefore, have been
protective, we find that the percentage of those subsequently eontraect-
ing typhoid fever falls still lower. In order to determine this point
we herewith submit a table relating to four regiments of the Second
Army Corps, taken at random, in which cases of typhoid fever pre-
ceded by diarrheas occurring during the month of June have been
excluded:

Clases of typhoid fever among the men of four regiments of the Second Army Corps,

taken at random, with or without preceding diarrheal attacks, June diarrheas
exceluded,

. . hoid fever | Typhoid fever
= m%m with preced. { m%hon:pre—
En | ing dirrrhes. | Men |ceding diarrhea.| Toeql
g = ——o/ not |[——r ' cases
Regiments. el In 100 in- hnvinf In 100 in-| of tv-
% | Num-| Inin- | Num- | divid- (haddi Num- divid- |phoid
] ber of | divid- | ber of uals |arrhea.| ber of | nals TEr.
£ | cases. | uals. |cases. | with di- | cases. | without
| arrhea. | iarrhea.
3d Missomri.. .. ...... 1, 168 B4 3451 2 0.3 BT B2 L B4
Tth Minods. .. ... 1, 303 25l i 2 ‘e o6 40 41 42
13th Penmneylvania._ . __ 705 251 221 fi 2.7 57l 7 | 13.4 ¥
3d New York......... 1,51 317 2060 4 La | 1,001 137 15.6 141
1177 R S 4,437 | 1,251 | 1,060 14 1.3 a.zﬁi 3| 99 [ 50

An examination of the foregoing table will show that the men who
suffered from diarrheal attacks during those months when typhoid
fever was prevailing at Camp Alger, Va., were seven times less liable
to contract typhoid fever than those who had no diarrhea.

Taking the total number of recognized cases of typhoid fever in these
nineteen regiments, viz, 1,951, we find that 174, or 8.9 per cent, were
preceded by diarrhea, while 1,777, or 91.9 per cent, had no previous
diarrheal disturbance.

We therefore conclude that many of these supposed diarrheas were
really manifestations of infection by the typhoid bacillus, since we
can not otherwise account for the protective influence here so strik-
ingly manifested.

We believe that the facts which we have here gathered point irre-
sistibly to the conclusion that at Camp Alger, Va., in addition to the
oceurrence of a large number of recognized cases of typhoid fever of
average duration and severity, there were a still larger number of
milder infections appearing as simple diarrheas or as fevers of short
duration. We shall have ocecasion to draw the same conclusion from
our study of typhoid fever in the other army corps.

ORIGIN AND SPREAD OF TYPHOID FEVER AT CAMP ALGER, VA.

There was nothing in the general topography of Camp Alger, Va.,
that should have made it an unhealthy camp site. Its general eleva-
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tion above the Potomac River was about 300 feet, while the surface
was rolling and well drained.

The lack of a good natural water supply should have prevented the
rapid eoncentration of a large number of regiments at this point. We
have already seen that one source of discomfort in the early history
of the ecamp was the lack of sufficient water, and that to this was
added, in the case of some of the regiments, overcrowding of the eamp
site. Notwithstanding this, typhoid fever furnished only 1.42 cases
per 1,000 men during the first forty days of the encampment.

We have already pointed out that typhoid fever was imported into
this camp by a number of the regimental organizations, and that
sources for additional individual infections could be found in the city
of Washington and surrounding country. The origin of the disease is
therefore plain.

As to the matter of the further propagation of this disease, until it
had assumed epidemic form there did not appear to be any doubt on
the part of the various medieal officers on duty at Camp Alger at the
time of our inspection but that the water supply was at fault. The
condemnation of the latter and of the shacks at whieh food and
drinks of different kinds were sold was unanimous.

Although no positive evidence showing undoubted water contami-
nation was presented, we were, nevertheless, impressed with the pos-
sibility of this pollution of the supply, and hence in our letter of
recommendation addressed to the adjutant-general of the First Divi-
sion on August 24, 1898, we emphasized the necessity for the detail of
two men in each company who should look after the sterilization of
the water by boiling, and its careful storage in barrels.

Our subsequent careful study of the oceurrence of typhoid fever by
company organizations has convineced us that the spread of the disease
by contamination of the water supply can not be sustained, except in
the case of Company G, Twelfth Pennsylvania Infantry. This loeal
company epidemic has been carefully commented on in the history of
the Twelfth Pennsylvania Infantry.

We must look, therefore, to other modes of propagation than that
of the water supply.

Upon the completion of our inspection at this camp we were
impressed with the possibility of the spread of typhoid fever by tent
infection, although at the time we had not obtained any positive data
bearing on this particular mode of propagation of the disease. It was
because of this belief that we made the following recommendation:

We earnestly hope that the flooring of the tents, which has already been ordered,
will be speedily put in position. It is certainly unwise to allow soldiers to sleep
in the dirt and dust of their tents (as they are doing now, for instance, in the
Sixty-fifth New York Infantry). Filth, possibly rome of it infected with specific
germs, may be and nndoubtedly is brought from the most diverse sonrces into
these tents on the feet of the men. tramped in the dust in which they sleep, and

particles of it taken into their naso-pharynx. The board thinks it possible that the
epidemic in Company E, sixty-fifth New York Infantry, was spread in that way,
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Sinee the above recommendation was made we have, in the course
of our invast.igﬂ.tion% obtained much valuable evidence bearing on this
mode of infection. This will be presented under the study of typhoid
fever at Camp Meade, Pa. We would therefore include tent infec-
tion as one of the agencies concerned in the spread of typhoid fever
at Camp Alger, Va.

We especially recommended the most careful supervision of the
company sinks, and that each soldier be required to cover his excre-
ment with dry earth as soon as deposited. This was intended to
avoid, as far as possible, the contamination of food and drink by
means of flies, and also for the purpose of minimizing the possibility
of contamination of the soldier’s person at the company sinks. We
are of the opinion that typhoid fever was spread in this camp in both
of these ways.

We would also include as a factor in the spread of this disease the
undoubted pollution of the soil with the urine of those suffering with
typhoid fever. Cases of this disease under the diagnosis of malarial
fever of one kind or another were repeatedly treated by the regi-
mental surgeon throughout the entire sickness. Patients still con-
valeseing were also returned to their respective companies.

Since the investigations of Richardson, Horton Smith, and others
have shown that the urine of the sick and convalescents from this
disease frequently (20 to 25 per cent) eontains typhoid baeilli in large
numbers, there must have been abundant opportunity for the con-
tamination of the soil with the speecific germ.

Finally, we do not doubt that the disease was conveved from the sick
to the well in the division hospitals, and that the utterly inadequate
methods of disinfection of stools, of the surface of the patient’s body,
and of the infected bedding and clothing, contributed to this mode of
propagation.

CHAPTER VIII.

TYPHOID FEVER IN THE SECOND ARMY CORPS, CAMP MEADE, PA.

Commands.—First Maryvland Infantry, Thirty-fifth Michi-
gan Infantry, Tenth Ohio Infantry, Third Connecticut Infan-
try, Twohundred and second New York Infantry, Fifteenth
Minnesota Infantry, Second Pennsyivania Infantry. Fourth
New York Infantry, Two hundred and third New York Infan-
try, Second West Virginia Infantry, Fifth Massachusetts
Infantry, T'wo hundred and first New York Infantry, First
Delaware Infantry, Seventh Ohio Infantry. Eighth Penn-
sylvania Infantry, Twelfth Pennsylvania Infantry, Thir-
teenth Pennsyivania Infantry, First Rhode Island Infantry,
Second Tennessee Infantry.

(reneral remarks.—This camp site was chosen as favorable gronnd
for a second encampment of the regiments of the Second Army Corps,
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which had already suffered to such an extent from typhoid fever at
Camp Alger, Va. It is situated a few miles west of Middletown, Pa.,
and on the north bank of the Susquehanna River,

Topography.—A detailed topographieal map of the camp site could
not be obtained. The general elevation of the regimental camp sites
above the river was about 50 to 80 feet. This site was well suited for
the encampment of troops, being elevated, rolling, and exeeptionally
well drained. At the time of our inspection only one battalion of the
Thirty-fifth Michigan Infantry was found to occupy a camp site
which was rather low and not well drained. Upon the recommen-
dation of the board this battalion was moved to higher ground. The
space allotted for regiments was ample.

Water supply.—Prior to the arrival of the troops at this camp
several deep wells had been bored, from which an abundance of good
water was obtained. This was pumped into tanks of sufficient capac-
ity and from these distributed through iron pipes, under constant
pressure, to the various regimental camps. During the first weeks of
the encampment, prior to the laying of water mains, water was hauled
to the regiments by water wagons and stored in barrels, but this crude
method of water distribution was soon replaced by the means above
deseribed. These deep wells were so situated, as regards regimental
encampments, as to be entirely free from any danger of contamina-
tion from surface drainage. The supply of water, therefore, in this
encampment was abundant and of good quality.

Disposition of garbage and exerela.—Garbage was deposited in open
pits and frequently covered with earth, or in a few instances, such as
in the Second Tennessee and Two hundred and second New York
Infantry, erematories were erected for the destruetion of solid gar-
bage. Execreta were deposited also in open pits. By order of the
corps commander these pits for garbage and excreta were placed
on the opposite side of the regimental camps from that chosen for
the location of kitchens and mess tents, and in every instance the
former were removed to a considerable distance from the company
tents.

With regard to the sanitary condition of kitchen and company sinks,
the following is extracted from the letter of the board addressed to
the adjutant-general of the Second Army Corps October 8, 1898, upon
the completion of our inspection of Camp Meade:

The stringent orders of the commanding general concerning the care of sinks,
as toindividoal and immediate covering of excreta, under the conatant supervision
of sentimels, has led tc the very good sanitary condition of the sinks of the com-
mand; exceptionally was any fecal matter found uncovered. In no command
inspected by the board during the past six weeks has an equally good sanitary con-
dition of the sinks been found.

The general police of the regimental eamps was excellent.
Tentage.—This was ample and, in addition, all tents were floored,
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CONSIDERATION BY THE BOARD OF TYPHOID FEVER IN THE FIFTEENTH
MINNEBOTA INFANTRY.

Brief outline of the medical history.—Responding to the second call
for volunteers, the Fifteenth Minnesota Infantry assembled at Camp
Ramsey, the State eamp, in the fair grounds near St. Paul, Minn., the
first companies arriving there on the 5th of July, 1898, The regiment
went into camp to the east of the race track (see I, general sketch
map of Camp Ramsey), on ground which had been previously oceupied
by the Twelfth Minnesota, a first-call regiment, which had assembled
here the latter part of April and departed for the national camp at
Chickamauga about the 16th of May. The Fifteenth Minnesota
remained on this camp site until the 15th of August, when, in conse-
quence of a sharp ountbreak of typhuid fever among four companies,
the eight apparently unaffected companies were removed to much
higher ground (see No. III on the above-mentioned map), while the
four affected companies were shifted to new ground (see No. IT on map)
very near the first site. The respective companies remained thus
encamped upon their new sites until the 23d of August, when, because
of the development of the epidemic among the eight companies orig-
inally unaffected, encamped at site No. IIT on the map, and of the con-
tinued spread of the disease among the four first affected companies
on site No. IT on the map, the regiment marched about 6 miles to the
Government reservation at Fort Snelling and went into camp there.

Here, also, as a precaution, the four first affected companies were
at first kept widely apart from the other companies, but it was soon
found that these other companies were now suffering quite as much,
if not indeed more, than the first four, and at the end of a week after
moving to Fort Snelling the latter joined the camp of the eight compa-
nies. Attention should be called to the fact that when the regiment
moved to Fort Snelling, Company G, at that time the only company
apparently unaffected, was left behind at Camp Ramsey for a day in
order to police the abandoned eampsites. The regiment now remained
encamped without further ehange at Fort Snelling until the 15th of
September, when it departed by rail for the national camp in Penn-
sylvania. After having been already quite extensively ravaged by
an epidemic of typhoid fever which had developed in its State camp,
the Fifteenth Minnesota arrived at Camp Meade, the National eamp
in Pennsylvania, on the 18th of September, was assigned to the Third
Brigade, First Division, of the Second Army Corps, and went into
camp on high, rolling, well-drained ground. The other regiments of
this brigade were the Eighth, Twelfth, and Thirteenth Pennsylvania,
all from Camp Alger, Va., the Twelfth being temporarily attached
under orders to be mustered out. (See histories of these regiments
under Camp Alger.) The Fifteenth Minnesota remained in Camp
Meade without ehange until the 16th of November, when it took train
for Camp Mackenzie, near Angusta, Ga., arriving at the latter camp
on the 18th. The regiment was still in this eamp on December 31,
1898, and it was there when mustered ont of serviee of the United
States on March 27, 1899,
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The medieal history, as prepared by the board, covers a period of
5 months and 26 days. Of this time, 49 days were spent in Camp
‘Ramsey, the State camp, near Sf. Paul, Minn., 41 of these upon the
first camp site and 8 upon the second site; 23 days encamped upon
‘the Government reservation at Fort Snelling, Minn.; 59 days at Camp
Meade, the national eamp in Pennsylvania; 335 days in Camp Macken-
zie, the national eamp near Augusta, Ga.

This regiment furnishes a most striking example of rapid prostra-
tion by the ravages of typhoid fever before arrival in the national
camp of rendezvous. Nearly the whole of its exceedingly extensive
infection occurred before its arrival at Camp Meade, Pa. Indeed,
there was scarcely any new typhoid-fever infeection after arrival
there, for nearly all the comparatively few cases developed in Camp
Meade were undoubtedly infected before arrival there. This great
epidemic was, therefore, practically extinguished before the depar-
ture of the regiment from the national camp in Pennsylvania for
the national camp in the South.

With respect to the origin of this extraordinary epidemie, besides
what has already been advanced in the foregoing communications, it
may be well to know something of the early history of the Twelfth
and Fourteenth Minnesota regiments of the first eall, which preceded
the Fifteenth at Camp Ramsey, the T'welfth, as already stated, having
previously oceupied the same camp site. Although the respective
surgeons of these two regiments do not admit the existence of typhoid
fever while at Camp Ramsey, the details of the medical histories of
these two regiments, as obtained by the board, indicate that both the
Twelfth and Fourteenth Minnesota regiments arrived at the national
camps in Chickamauga Park already infected with typhoid fever.
(See their histories under Chickamauga Park.)

Development of typhoid fever and related sickness.—The following
is a statement, arranged in tabular form for easier and more rapid
examination and elassification, of fevers (including typhoid) and
intestinal disorders which have been regarded by the board as essen-
tially involved in a just estimation of the prevalence of typhoid fever.
In all cases the dates given of the beginning of attacks were recorded
as closely as they could be ascertained.

[Mean strength, 1,280.]
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A rectification of the total number of so-called long malarias, as
given in the above summary table, should be made by reducing the
total of 14 to 12, thus requiring a corresponding reduction of the
number of probable typhoid-fever attacks from 477 to 475.

The above tabulated deaths from disease, by months, were distrib-
uted among the companies as follows: Typhoid, Company E, 2; Com-
pany F, 1; Company G, 6; Company H, 3; Company I, 1; Company
K, 1; Company L, 1; Company M, 3; total, 18. Other diseases, none.

The following is a series of three tables, showing by companies,
respectively, the attacks of typhoid fever, of so-called malaria, ete.,
and of intestinal disorders in individuals (a) who have no other
recorded attacks (of the categories we have been considering), and
(b) who have had such other attacks:

Intestinal disorders.
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Combinations of typhoid fever.
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The records of sickness in this regiment were found to be more or
less incomplete and to some extent conflicting,. By way of illustra-
tion: There are 14 names of soldiers in this regiment in the hospital
records which were not found in the regimental sick report; and vice
versa, there are 7 names of soldiers entered upon the regimental
records as having been sent to the division hospital which have not
been discovered in the reports of the latter. Furthermore, there are
9 eases of so-called short malaria of which there are no final disposi-
tions recorded. How many of these were really typhoid fever and
should have been added to the total number of probable typhoid fever
attacks given in the above summary table we could not determine.
That there were some we think can not be reasonably guestioned.
Moreover, we have encountered 2 fatal cases of typhoid fever of
which the only record of sickness found was the death return to the
Adjutant-General's Office. The foregoing tabular statement of sick-
ness should be regarded as a conservative estimate of the prevalence
of typhoid fever in this regiment.

The salient points of the medical history (ineluding morbidity and
mortality) of the Fifteenth Minnesota Infantry as a member of the
Third Brigade and First Division of the Second Army Corps, as at
Camp Meade, Pa., may be recapitulated in the following condensed
form:

(@) The regiment was in its State camp, in the fair grounds near
St. Paul, Minn., from July 5 to August 23, having changed camp site
August 15; it was on the United States Government reservation at
Fort Snelling from August 23 to September 15; it was in Camp Meade,
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the national eamp in Pennsylvania, from September 15 to November
16; it was in the national eamp near Augusta, Ga., from the 18th of
November until the 31st of December, 1808, and it was mustered out
at the latter place March 27, 1899. The initial date of the first prob-
able attack of typhoid fever was July 30; of the first certain attack
of typhoid fever was August 3. A quite sudden ontbreak of typhoid
fever, at first limited to certain companies, oceurred at the State
camp. This cansed first a change of camp site and soon after the
removal of the regiment from the State fair grounds near St. Paul to
Fort Snelling, but the epidemic assumed still larger proportions for
a while. Although by the date of the departure of the regiment for
the national eamp in Pennsylvania this epidemic had already begun
to rapidly decline, it carried with it the infeetion very widely diffused
among the companies. The medical history as given by the board
covers a period of five months and twenty-six days (from July 5 to
the 31st of December, 1898), and it is epitomized in the succeeding
numerical data.

(b) Attacks of mtastmal disorder, 394; of so-called malaise, short
malaria, ete., 146; of so-called malaise, long malaria, ete., 12; of
probable typhoid fever, 48; and of certain typhoid fever, 415. Total
attacks of probable typhoid fever (long malaria, ete., included), 475.

(¢) Total deaths from typhoid fever, 18; total deaths from all
diseases, 18; mortality per cent of total probable typhoid fever
attacks, 3.78; of total eertain typhoid fever attacks, 4.33; per cent
of total typhoid deaths to total deaths from all diseases, 100.

() The mean strength was 1,280. The per cent of typhoid morbidity
to mean strengh as to total probable typhoid fever attacks was 37.10,
while the average for the division was 22.57; as to total certain
typhoid fever attacks was 32.42, while the average for the division
was 15.42. The number of typhoid deaths per 1,000 of mean strength
was 14.06; the average for the division was 12.55.

We have endeavored to ascertain the average age (in years) of sick
soldiers, grouped by the diseases we have been studying, as well as
of soldiers who have died of typhoid fever, and we have obtained the
following figures as to the Fifteenth Minnesota Infantry:

{a) Of short intestinal disorders in 201 individuals, average age. . ____. _____.
Of long intestinal disorders in 22 individuals, averageage .. _._____.___..
Of prolonged intestinal disorders in 9 individuals, average age_.__ ______
Of the total intestinal disorders in 232 individuals, averageage ____. ___.
(b) Of short malaria, etc., in 60 individuals, average age . ... ........ ..
{c¢) Of long malaria, ete., in 14 individuals, averageage . ... ... ........... 2
Of probable and certain typhoid attacks in 44 individuals, average age.
Of total probable and certain 13*1:11::-“1 and long malaria in 458 indiv 1-J'-uala.
average age . . o e e
() Of grand total a.ll ubum clusﬂas in 7 nﬂ individuals, averageage . ______.
(e) Of 11 soldiers who died from typhoid fever, the averageage ... .......
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For comparison of these average age figures with similar data rela-
tive to other regiments in the division, we refer to the general tables
treating of this subject at the end of the Second Army Corps at Camp
Meade, Pa. (See, also, similar tables relating to the regiments of the
Second Division of the Seventh Army Corps at Jacksonville, Fla.)

Peculiar but general characteristics of company epidemics as exhib-
ited in the graphic chart.—(a) It is only when we study the course of
sickness in the regimental organizations from the standpoint of indi-
vidual companies that we can adequately appreciate the fact that the
course of disease in the regiment is characterized by a series of com-
pany epidemics, each one having more or less perfeetly its own indi-
vidual eharacteristies. It is especially true when we regard the com-
mencement, the exacerbations during the course, and the time of the
termination of the company epidemies that they are rarely seen to be
_synchronous. Not only are there variations in these ecompany epi-
demics considered as integral parts of the regimental organization,
but there is, as a rule, no striking similarity in the course of the epi-
demiecs even in the companies grouped together in battalion organiza-
tions. The history of typhoid fever among the companies of this
organization furnishes more examples of the exeeptions to the general
rules just enunciated than perhaps does any other regiment in the
whole volunteer army which has been studied by the board from the
standpoint above mentioned. This is due, no doubt, to the fact, as
shown by the foregoing history of disease in this regiment, that at
least four of the companies, H, M, K, and F, inangurated the experi-
ence of the regiment with typhoid fever by sudden and nearly simul-
taneous epidemic outbreaks of the disease. Reference to the accom-
panying diagram maps of the camps of this regiment shows that these
companies, however, were in separate battalions, only two of them
being adjoining companies in the middle battalion; and even in these
four companies which had a synchronous beginning the subsequent
course of the disease was dissimilar. While with the four companies
mentioned we may assume that there was a common origin of the
epidemies, we can not infer the existence of a common, simultaneous,
and more or less continuously acting agency as the chief means of
propagation even in these epidemies. And as tothe other companies
of this regiment, the dissimilarities in the time of beginning and the
course of the company epidemies, as well as their ending, would
appear to be incompatible with the assumption of a common, simul-
taneons, and more or less continuously acting agency as the chief
means of origin and propagation of typhoid fever. Reference to the
graphic chart gives ample evidence of these truths, and it is not
necessary to illustrate further by entering into details.

(b) The company epidemies have frequent greater or less exacer-
bations in their course, and the intervals between these exacerbations
are as a rule closely coincident with the average period of incubation
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of typhoid fever. A close examination from this standpoint of the
foregoing tabular statement and of the graphic ehart will more or less
definitely substantiate this statement. The truth of it becomes espe-
cially evident if, instead of recording the course of typhoid fever by
Arabic numerals in the foregoing tabular form, we indicate each indi-
vidual attack by a dot eorresponding to the proper date.

Special characteristics of company epidemics from the standpoint of
local or peculiar influences.—(a) Reference to our first diagram map
representing the first camp of the Fifteenth Minnesota Infantry at
Camp Ramsey, in the fair grounds near St. Paul, Minn., in which we
have indicated the order and relation of the different companies of
this camp, as well as the number of attacks of typhoid fever in the
various tents, will show that the four companies, H, K, M, and F,
which experienced almost simultaneously the first sudden outbreak of
typhoid fever, were distributed among the three battalions, only two
of them, K and M, adjoining each other in the center battalion, while
Company F was on the extreme eastern flank of the regiment and
Company H was the company next to the extreme western flank.
With reference to the location of the regimental latrine it isseen that
there is a great diversity in the location of these four first-affected
companies. Since there was only one large regimental latrine for the
use of all companies in this camp, mere reference to the relative loea-
tion of these companies in the regimental camp and the loecation of
the latrine some distance from the extreme western flank of the camp
would appear to be sufficient to east in doubt any common agency of
wind or flies playing a chief role in the origin or dissemination of the
infection of typhoid fever throughout these companies, sinee neigh-
boring or intervening companies of the battalions did not participate
in a common experience.

(b) Attention is called to the fact that when the regiment departed
from Camp Ramsey in the fair grounds on August 23 Company G
was left behind for one day to police the abandoned camps. this
eompany up to that time having been entirely free from serious dis-
ease. The first outbreak in this company was a severe one, occurring
on August 25, followed by a continuance of the severe epidemiec for
three weeks or more. It may be remarked here that this company
was not mustered in until July 16.

(¢) It may also be remarked that when on August 15, owing to the
serious spread of typhoid fever, the first camp of the regiment was
abandoned, the four severely affected eompanies, K, M, F, and H,
were moved to new and higher ground near the first eamp: the other
companies, at this time little affeeted, were moved to a new site at a
considerable distance on new and high ground, still within the fair
grounds near St. Paul. When on August 23 the regiment was moved
from Camp Ramsey to Fort Snelling, Minn., the badly affected com-
panies, K, M, I, and H, were placed in an isolated camp some 2
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miles from the general camp at Fort Snelling for about six days, after
which time they joined the eamp of the regiment, because of the fact
that the infection had by that time become very generally dissemi-
nated among the other companies.

Special characteristics of certain company epidemics as exhibited by
general limitation of sickness to cerlain squads of men as they were
grouped in tents, viewed from the standpoint of a possible tent, squad,
or comrade infection.—(a) We have endeavored to ascertain the names
of soldiers as they were grouped in their tents during the periods of
encampment of this regiment at the State fair grounds near St. Paul,
and at Fort Snelling, Minn., as well as at Camp Meade, Pa., in order
to examine into this important question. To this end we have
requested such data from two different sources, namely, from the
regimental surgeon and from the commanding officers of the compa-
nies. The regimental surgeon in response to this request furnished a
diagram map of the camps of the Fifteenth Minnesota, in which the
number of attacks of typhoid fever in individual tents of companies
was indicated. He also furnished a list of names of the men of
each company as they were grouped together in their tents. With
the data thus obtained we have construeted two diagram maps, show-
ing the order and relationship of the companies in their camps and
the number of cases of typhoid fever which developed during four
different periods. In the first map the attacks of typhoid fever
up to August 15, when the regiment first changed its camp, are
indicated by one sign; those occurring from August 16 to 23, on
which latter date the regiment moved from the State fair grounds to
Fort Snelling, by another sign. In the second map the attacks of
typhoid fever in two periods are represented, one sign representing
the period during which the regiment was encamped at Fort Snelling,
and the other sign representing the last period, beginning when the
regiment reached the national camp, Camp Meade, Pa., September 185.
Reference to these maps shows the manner in which the attacks of
typhoid fever were grouped with regard to certain tents. The squad
aroups of the sick as plotted in their tents would seem to be incom-
patible with the assumption that the chief factor in the propagation
of typhoid fever throughout the companies of this regiment may have
been some agency whose influence was common and pretty constantly
acting upon the whole command ; on the contrary, they would appear
to suggest a mode of disseminating infection which more effectively
reached and acted upon certain limited groups of men, while it passed
by others, which would be entirely compatible with the assumption of
a dominating tent, squad, or comrade infection. Whatever the ori-
gin of the epidemic might be, whether a water infeetion, for example,
which acted upon four companies simultaneously and not upon other
companies of the regiment, in the course of the subsequent epidemic
some other mode of infection became dominant sooner or later and

V27 3——5
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gave rise to dissimilarities even in those companies where the original
infection may have been simultaneous.

(b)) A further indication of the existence and active influence of a
tent, squad, or comrade infection throughout this command is the
following result of a careful analysis we have made of the records of
sickness in this regiment in connection with the grouping of infected
men in their tents and the average time elapsing between successive
or ‘‘connectable” attacks in the same tent and in adjoining tents.
As dedueed from the surgeon’s tent lists, we find that among 436 cases
of typhoid fever platted in their respective tents 317, or 72.70 per cent,
were separated or ‘‘connectable” by periods which could fairly be
regarded as measuring the average period of incubation of typhoid
fever.

Kstimalion of the average length of the period of incubation of
typhoid fever.—We have endeavored to caleulate the average period
of incubation of this disease from data obtained from two different
sourees, and we have found a striking coincidence in the average of
the figures thus obtained:

() Period of incubation as deduced from the length of intervals
between “‘ connectable” attacks of typhoid fever oceurring in the same
or in adjoining tents. As deduced fromn the surgeon’s tent lists among
436 attacks of typhoid fever as plotted in their respective tents, there
were 214 intervals between attacks which could fairly be regarded as
measuring the length of an average period of incubation. The aver-
age lengths of these 214 intervals was 10.2 days.

(b) Period of incubation as deduced from the length of intervals
hetween attacks of diarrhea preceding typhoid fever and the develop-
ment of the typhoid fever attacks. The Fifteenth Minnesota furnished
26 examples of attacks of diarrhea preceding typhoid fever by periods
which could fairly be regarded as measuring a period of incubation.
The length of the intervals in these cases averaged 11.7 days.

N. B.—For similar data concerning other regiments of this corps
and of the regiments of the Second Division, Seventh Army Corps,
see tables relating to this subject under the respective corps.

Average length of disability from typhoid fever.—The fullness and
completeness of the records concerning typhoid fever in the Fifteenth
Minnesota Infantry furnished an opportunity for an endeavor to aseer-
tain the average length of disability from typhoid fever in a military
command in active serviee in the field. An analysis of 326 cases, of
which the records were complete—that is, the lapse of time between
the recorded beginning of the attack and the date of return to duty—
shows the average to be 66 days. These 326 cases were distributed
as follows: First class comprised 179 attacks occurring anterior to
the 25th of August (ten days after the removal of the regiment from
its first camp site). The average disability in this class was 70 days.
Second class, attacks oceurring between August 26 and September 3
(ten days, respectively, after the commencement and end of the sec-
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ond eamp at Camp Ramsey). Seventy-seven attacks oceurred during
this period which averaged G4 days of disability. Third eclass, Sep-
tember 4 to September 29 (ten days, respectively, after the commence-
ment and end of the regiment’s encampment at Fort Snelling). This
period embraced 66 attacks of typhoid fever whose average disability
was 67 days each. Fourth class, after September 29 (ten days after
the arrival of the regiment at the national camp at Camp Meade).
This period embraced 4 cases, whose disability averaged each 42 days.
1t is thus seen that the length of average disability was much shorter
in those cases infected in the national camp than in the cases infected
in earlier camps. (See also general table relating to this matter
under the Second Army Corps at Camp Meade.)

In this regiment (the Fifteenth Minnesota) the average length of
disability caused by typhoid fever attacks was ascertained in 326
cases. These cases are considered under four groups or classes, viz:

1. Attacks which occurred before August 25. .. ... .. . ... . .. _.._. 179
2. Attacks which occnrred from August 26 to September 3. _ .. S ST 7
3. Attacks which occurred from September 4 to29_____ . ____ ... __.__. 0GB
4, Attacks which occurred after September 29_ ... S S T 4

SRR g S e S B O ek JE e S e e 326
Average days of disabilityingroop 1 . __._ ... ____ . . ... ._..._.-. T0
Average days of disability in group 2 _______ Cednund e e R el o H
Average days of disabilityingrouap 8. __. .. _ . . . ... B7
Average days of disability ingroap 4. . . e itiicecieieiaaas 42
Average days of disability inall fourgroups ... ... ... .. ..... G8

The instances in which 3 or more typhoid attacks occurred in the
same tent were 51, distributed in the four groups as follows:

1. Attacks which occurred before August 25. ... ... ... .. ociiiii.a... .. 42
2. Attacks which occurred from August 26 to September 3 _ ... _____..____ 22
3. Atttack which occurred from September 4t029 . .. ... ... 15
4. Attacks which occurred after September 28, . .. .o ciiiaaaa.. B

T I il s L s 4 0 I R R b e T e Sl ol & by D]
Average of days of disability In groop 1... . . oo e ccvammumamanan TO
Average of days of disability ingroup 8. oL 0T
Average of days of disability In gronp 8. . .. (i)
Average of days of disability in group 4. .. .. . iiiimaen caaie. ... 1B
Average of days of disability inall foargroups _.._.____.._____________._____ 68

CONSIDERATION BY THE BOARD OF TYPHOID FEVER IN THE FOURTH
NEW JERSEY INFANTREY.

Brief outline of the medical history.—This is a second-call regiment
which assembled and was mustered at the State eamp by the shore of
the sea at Seagirt, N. J., on the 19th of July, 1898, and remained
encamped there until the 8thof October, on which latter date it started
by rail for the national eamp near Middletown, Pa. The next day the
command reached Camp Meade, Pa., was assigned to the First Brigade,
Second Division of the Second Army Corps, asat Camp Meade, and went
into eamp with the Two hundred and third New York and Second West
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Virginia, the two other members of this brigade which came direct to
Camp Meade from their respective State camps. It should be remarked
that the Two hundred and third New York had already been removed
to an isolation camp 8 miles away before the arrival of the Fourth
New Jersey. (See history of the Two hundred and third New York.)
The One hundred and fifty-ninth Indiana, Twenty-second Kansas,
Third New York, and Eighteenth Pennsylvania were for a time
attached to the same brigade, under orders to be mustered out. (See
histories of these regiments under Camp Alger.) The Fourth New
Jersey remained at Camp Meade, Pa., until the 12th of November,
when it left by rail for Camp Wetherill, near Greenville, S. C., where
it arrived on the 14th. It was still at Camp Wetherill on the 31st of
December, 1898, and was mustered out of the service of the United
States on the 6th of April, 1899, at Greenville, 5. C.

The medical history of this regiment as prepared by the board cov-
ers a period of five months and twelve days. Of thistime eighty-one
days were spent in the State camp at Seagirt, N. J., thirty-four days
at the national eamp, near Middletown, Pa., and forty-seven days in
Camp Wetherill, near Greenville, 5. C.

In his testimony before the board the surgeon in charge of the regi-
ment admits the development of a case of typhoid fever two days
after the arrival of the regiment at Camp Meade, the first case of the
disease recognized as such by him. This case was of course infected
some days before the arrival of the command at the national eamp in
Pennsylvania. Moreover, an examination of the following details of
sickness in this regiment abstracted from the available records shows
that there were 4 attacks regarded by the board as probably typhoid,
which developed respectively on the 2d, 7th, 24th, and 28th of Sep-
tember. In connection with these 4 September attacks it should be
remembered that about the last of August the First New Jersey
returned to its State camp at Seagirt from Camp Alger, Va., with 20
soldiers suffering from typhoid fever, and that about the 25th of Sep-
tember the Second New Jersey returned to the same State camp from
the national camp at Jacksonville, Fla., suffering greatly from typhoid
fever and carrying with it, aceording to the surgeon of the Fourth
New Jersey, 60 cases of typhoid fever and leaving behind in Florida
as many more sick in hospital. The Second New Jersey adjoined the
Fourth New Jersey in the State camp and the men of all three regi-
ments freely intermingled. Prior to the return of the First New Jer-
sey and Second New Jersey from the respective national camps where
they had become infected with typhoid fever it is probable that there
was no such infection in the State camp at Seagirt, unless indeed we
may suspect that a case of continued fever developing on the 2d of
August in the Fourth New Jersey was really a typhoid attack rather
than of malarial character, as diagnosed by the surgeon. Whether
the typhoidal infection certainly existing in the Fourth New Jersey
anterior to its arrival at Camp Meade was indirectly chargeable to
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camps Alger and Cuba Libre, or developed independent of that exist-

~ ent source of infection, this regiment must, in view of the foregoing,

be classed with those which have brought from their State eamps the
infection of typhoid fever. Carrying with it into the national camp
the infection of typhoid fever, the Fourth New Jersey presents one of
the very few examples in this whole campaign of a regiment having

- started with the infection yet escaping the subsequent development

of an epidemie of typhoid fever.

Development of typhoid fever and related sickness.—The following
is a statement arranged in tabular form for the easier and more
rapid examination and eclassification of fevers, ineluding typhoid,
and intestinal disorders which have been regarded by the board as
essentially involved in a just estimation of the prevalence of typhoid
fever. In all cases the dates of the beginning of attacks were recorded
as closely as they could be ascertained:

[Mean Ett‘ﬂng‘th. 1,225.]

¥ i - F‘ehrii.e;lt-. : p Deaths
Intestinal disorders. !mcku (malaria,| T¥PBOdat- | moeg) | “rrom
| ete). ' prob- | disease
_|._ B L = a‘,“hlg e L S
| ¥- M E:
Pro- [ | phoid ﬁ
| 8hort, | Long, longed, 'I“ut_u.l Short, | Long, | p. 4. | cor linelnd:! & 2
| 14 58 M4 | Bt 1-8 | W04+ | Gnle | tain, [ipgmad] € | B
days. | days. days. tacks. | days. | days iz =] a
' =
July...coaeea-. 29 ) S 30 | e e s e e e e | ot
August . ...... b 5] " | e a8 | 13 1 S T paes e
September.__. 45 il PR 5l | ] IR 2 2 e -
Oetober. ... ] B 2 48 | g 1 1 2 e o
November ... & 1 1 (] ] e 2 21 1 S R
Deécamber ... i B R e 1 o] e stisE RN P ) s (e e
Total ... 172 17 4 3 1653 i 20 2 7] ﬁil 13 1. 2

Two * other deaths ** in.PaEJZﬁnr:r. IH{HI N;-typTuid:lcubhs.
MALARIAL DISEASES AT CAMP MEADE, PA.

With regard to the prevalence of malarial fevers at this camp,
we may state that having followed with much eare the cases of mala-
rial faever reported by the medical officers of the thirteen regiments
whose histories are here given, we have found the diagnosis in a large
majority of cases admitted to division hospitals afterwards changed
to that of typhoid fever. This would appear to indicate that malarial
fevers were not prevalent at Camp Meade. Coneerning this matter
Acting Asst. Surg. George Dock, who visited this camp during the
third week in September for the purpose of making blood examina-
tions, says:

When I arrived at Camp Meade [ found comparatively few cases with the diag-
nosis of malaria in the Second Division hospital. Most of the surgeons claimed
that malarial disease was very rare there. I found two wards, the so-called mala-
rial wards (3 and 4), in which a great many cases had the diagnosis of malaria.
I examined the blood of many of these, also of many recently admitted men and
some suspicions cases in other wards, to the number of 20, but without find-

ing any parasites. As the bacteriological outfit was incomplete, Widal tests
conld not be made, but out of the so-called malarial cuses at least two-thirds were
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evidently typhoid in the middle stage, some not yet definitely recognizable, and
some convalescent.

In the first division hospital I was told there were a great many cases of malaria
and typho-malarial fever. Several so-called typical cases of the laiter had no
parasites, and were evidently uncomplicated cases of typhoid fever. Ome case
proved to be malaria, and is quite as instructive as the positive case found at
Chickamauga. Private B, Company F, Fifteenth Pennsylvania Infantry, came
two weeks before examination from Sheridan Point on the Potomac River. Four
days later he began to have chills, and had, so far as he knows, three chille. He
felt quite well the free days. The temperature had not been taken often encugh
to give the tvpe. There had been a chill the day before examination, and the
patient had taken 24 grains of guinine in two days. Scon aiter beginning the
examination I found an organism almost filling a red blood corpusecle,

Like the case previously described.at Chickamauga. he came to camp already
infected. To summarize: 1 found remarkably little evidence that malaria was
prevalent in Camp Meade, the only case found being imported.

The evidence of so competent an observer, based on blood examina-
tions made at Camp Meade, is of great importance in determining the
slight part which malaria played as a factor in the fevers at this eamp.
We have been ineclined to look upon many of these short (less than
ten days) fevers, of supposed malarial character, as really cases of
mild infeetion with the typhoid bacillus.

We have already given the result of our investigations bearing on
this point in nineteen regiments of the Second Army Corps, at Camp
Alger, Ya. We have repeated the same patient investigation of the
subsequent history of all of these supposed malarial fevers in thirteen
regiments of this corps at Camp Meade, Pa., in order to aseertain
whether these men possessed a relative immunity to typhoid fever as
compared with those men who did not experience these milder fevers.
The results are given in the following table:

Cases of typhoid fever among men with and withoul preceding malarial discases

in thirteen regiments Second Army Corps, at Camp Meade, Pa.
7 Cases of malaria | hﬂ‘lﬂ n::uea
‘g followed by | u:-

ke typhoid fever. H'nmbe | ing ana. Total
Cpses — = CABEDS
Regiment. g of ma- wﬁ:a:‘:i | Inl0 |of ty-
o laria. | Num- | Inl00 | £ 0 | Num- imen who/phoid
§ i ber of malarial lEria_ ber of .]ia‘:-lu not/fever.

cASes. | cases. | casea, ma-

= . ! laria.
3d. Conneetiout. .. ..o._.....| 1,214 oot e R 1,155 | 152 12.8 1=
lat Delaware .. ...ccoceeeas, 2 (1l 2 2.0 £56 | 4 a.0 5
Ist Maryland .._.............] 1,251 [ i [ (S |0 el 1,210 | 85 7.0 85
sth Massachusetts........... 1,275 (o ERRRR EREE 1,167 | 53 4.5 53
Anth: Michigan .. .cccuaeeeaceod] 1,150 171 1] 3.5 e 313 31.9 2Lt
15th Minnesota . | 1,280 a1 5l el T [ L S5 1.168 ] 20,6 463
ith New Jera-E}..........“L_ 1,55 o Eies s 1, 202 11 a 11
st New York - cveeecceneen..| LOTH 196 13 6.7 =) LE 18.2 173
Md MWew ¥ork ... _._.......] L1%5 et 10 4.5 LT 140 | 15.5 150
20ad New?ork,....._...__..-. 1,047 153 25 17.0 £04 4 bl 8 450
10th Ohdo. ... .cooaie e 1,288 167 8 h.1 1, 131 3R 2ed 241
2d PBI]]IH%}'IV“I'I:“ =] 1,070 7 (e R | e 1,016 A T 5
2d West Virginis ... ... .. 1,164 B4 T 8.8 1,081 17| 180 180
1y v - RS Ot B 1o 1 [ - .1 15,662 | 2,306 1.9 2877

That is: Uf 1450 imliv'iﬂimln wlm wore treated for mn}ariu.

had b}']?h(iiﬂ faver.

OF 15002 men who wore not t.mml;ml for malaria 2,505, or 18.9

Or:

%, or & pear cent, subsequently

per cent, had typhoid fever.
Of 2,877 casea of typhoid fever 2. or 3 per cent, had previously been treated for malaria.

Of 2,377 cases of typhoid fever 2,305, or §7 per cont, had no preceding maluris.

o e

i bt il i i



119

We therefore conelude that malarial diseases were rare at Camp
Meade, and that a majority of the milder fevers, so designated, were
- really manifestations of infection with typhoid bacillus.

THE RELATION OF INTESTINAL DISORDERS T TYPHOID FEVER.

We have given, under the Second Army Corps, at Camp Alger, Va.,
the result of our investigations with regard to the predisposition to
typhoid fever which intestinal disorders are supposed to favor. We
have there drawn the conclusion that, contrary to the generally
accepted opinion, these intestinal disorders not only do not favor the
development of typhoid fever in the affected individuals, but that
they bring about a relative immunity to typhoid attacks. The fol-
lowing table will show that the same conelusion ecan be drawn from
our investigations at Camp Meade:

s of typhoid fever among men with and without preceding diarrheal diseases
t‘u the thirteen regiments of the Second Army Corps, at Camp Meade, Pa.

| Typhoid fever
. | Gasesof dinr- Jr*h?gg“;:}ﬁfw‘:‘ﬂ“ﬁr hli‘ﬁlgf | cases without
= " FL L] N ] RO
™ 588" typhold fever. | men | P “Thes | [Total
Regi ; ﬂ e [ P wu% & _ | eases
RV 2 Num- In 100 | 9O%_ | In 100 9L
] Num- | ber of | Num- | men pl?;“ﬂ'- Nnm- | men not }’h 1
2 |berof| indi- | ber of withpre-| S8 | her of | having "°V°T
g cases. | vidu- | cases. | ceding | .. | cases. |had diar
- i als diurrhen aft| rhea,
ad Cﬂnnmtil:!ut ........ 1,214 15 | &5 O 14. 4 1,178 ! 47 1.5 13
1st Dalaware .......... e 4@ | o SRR T HiB in 5.1 45
1st Maryland ....... 1,251 2 2 1 4.2 1,887 84 0.8 ]
ith Massachusetts. ... 1,875 15 160y 4 21 1, (5 40 4.5 ]
#th Michigan caeeaal L1800 185 178 15 H.4 H Fftd A 8l.8 319
Iith Minnesota . ........| 1,280 B 201 oy 124 a0 287 4.2 R i
4thHﬁﬂ'JHT&H!"-_-._. | 1,25 168 152 1] B 1,078 U1} 20 11
20st New York ... ... LING 108 188 ] | 11.2 H38 158 1.1 | 173
Ned New York ......--. 1,135 LK (L0 i Nl 1, k5 14 14. 0 150
23d New York .........] L1M7 182 | ; 151 47 dal.1 B 3 18.8 | 480
IhOhio. .. ccaeecieneas| 1.258 318 ) 42 14.7 1, e 219 21.85 | 241
M Peuns 'Iwmln, ..... L, U70 ] 207 1| D R i i b
; irginia 1, 165 7 (| S| MR A 1,158 180 1556 | 180
Total. .. .o.... .o f 150021 2045 | 1,857 179 01 13,285 | 2,198 | 16.8: | 2.8717
i P

That is: Of 1 Hﬁ-'? lnﬂlﬂﬁnﬂ.la whu were trlz-a.tml for mtﬁuhnnl cumpllmtiu‘na 170, or .1 per cent,
mm nently had t¥ Ehuiﬂ faver,

: hll ﬁ men who had not been treated for intestinal complications, 2,195, or 16.6 per cent, had
yphoid faver, 3
Br: Of 2377 eases of typhoid fever, 179, or 7.5 per cent, had previously been treated for diar-

rhea.
Of 2,377 eases of typhold fever, 2,108, or 2.0 per cent, had no previous intestinal complications.

ORIGIN AND SPREAD OF TYPHOID FEVER IN THE SECOND ARMY
CORPS AT CAMP MEADE, PA.

Every regiment that arrived at this national eamp, whether coming
from another general encampment, such as Camp Alger, Va., or direet
from State eamps, imported typhoid fever. There was no exception
to this general statement. Of 25 regiments that reached this camp
during the latter half of Angust and the first half of September, 18
were thoroughly infected with typhoid fever and 7 had already had
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from 2 to 8 cases of this disease. The origin of typhoid fever at Camp
Meade is therefore clear.

FFor the course of the disease in the several organizations during
the period August 15 to November 15, 1893, the period of occupancy
of Camp Meade, the regimental history and the graphic charts should
be consulted. From a study of these it will be seen, as we have
already repeatedly had occasion to remark in our summary of regi-
mental histories, that typhoid fever at Camp Meade, as elsewhere,
consisted essentially of a series of company epidemics, each one
having more or less perfectly its own individual characteristics. The
dissimilarities in the time of beginning and the course of the company
epidemics, as well as their ending, would appear to be incompatible
with the assumption of a common, simultaneous, and more or less
continually acting agency as the chief means of origin and propaga-
tion of typhoid fever. Reference to the graphic charts gives ample
evidenece of these truths, and it is not necessary to illustrate further
by entering into details. The course of typhoid fever in the varions
companies forming the regiments of the First and Second Divigions of
the Second Army Corps at Camp Meade, Pa., was such as to conelu-
sively eliminate any contamination of the general or company water
supply.

We have already shown in the ecase of the Thirty-fifth Michigzan,
Fifteenth Minnesota, and Two hundred and third New York Infantry
the result of our endeavors to ascertain the names of soldiers devel-
oping typhoid fever as they were grouped in their tentsin the several
camps. (For details see histories of these regiments.) Reference to
the diagrams accompanying these regiments will show the manner in
which the attacks of typhoid fever were grouped with regard to cer-
tain tents. These squad groups of the sick, as plotted in their tents,
would appear to suggest a mode of disseminating infection which
effectively reached and acted upon certain limited groups of men
while it passed by others. This would be, we think, entirely com-
patible with the assumption of a dominating tent, squad, or comrade
infection. This would seem to hold true of any company epidemic
which persists for any considerable time, whatever may have been
the mode of the original infection. We have already stated under
the head of general remarks that the general police of the regimental
camp sites was excellent, and that the care of the company sinks, as
regards the immediate covering of all excreta, was very satisfactory.
We do not doubt that, notwithstanding these sanitary precautions,
there were individual instances of what we have designated as sink
infection, or that food was oceasionally infected by flies. We believe,
however, that squad or comrade infeetion was probably the most
important factor concerned in the spread of typhoidfever at Camp
Meade, Pa.
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General table showing number and per cent of connectable typhoid attacks in tents
as deduced from surgeons’ lists) in three regiments of the Second Army

at Camp Meade, Pa.
Grand total.
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General table showing average interval between eonnectable typhoid fever attacks in
tents (as deduced from surgeons’ tent lists) in three regiments of the Second
Army Corps at Camp Meade, Pa.
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;yphm‘d aftacks in tents (as deduced gg

in certain companies of two regiments of the Second Army
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CHAPTER IX.
TYPHOID FEVER IN THE FOURTH ARMY CORPS.

C'ommands.—First Ohio, Third Pennsylvania, One hundred
and fifty-seventh Indiana, Thirty-second Michigan, Second
Georgia, Fifth Ohio, Fifth United States Cavalry.

It is impossible to follow, in the study of typhoid fever in this
corps, the same methods adopted in our studies of the First and
Third Army Corps. In the first place, the regiments of the Fourth
Army Corps were frequently changed, some going to other organiza-
tions and others coming from other organizations. The Fourth Army
Corps assembled near Mobile, Ala., at the place which we have desig-
nated as Camp Coppinger. While at this place six regiments (the
First and Second Alabama, the First and Second Louisiana, and the
First and Second Texas) were detached from this corps and sent to
Miami, Fla., where these regiments constituted the First Division of
the Seventh Army Corps. A study of the medical history of these
regiments will be found in the history of the Seventh Corps. The
regiments left at Mobile after the detachment of the six regiments
mentioned above subsequently were moved to Tampa, Fla., and its
vicinity. Here the Fourth Corps was recruited by regiments sent
from Chickamauga and others sent from State encampments. The
regiments sent from Chickamanga to the Fourth Army Corps at
Tampa were the Second New York Volunteer Infantry, the Sixty-
ninth New York Volunteer Infantry, the Fifth Marvland Volunteer
Infantry, and the First Ohio Volunteer Cavalry. The history of
typhoid fever in these regiments has already been discussed in con-
nection with the First and Third Army Corps. Other regiments—the
Third Pennsylvania Volunteer Infantry, the One hundred and fifty-
seventh Indiana Volunteer Infantry, and the First Ohio Volunteer
Infantry—stopped for a few days at Chickamauga Park on their way
from State encampments to Tampa. Other regiments, such as the
Fifth Ohio Volunteer Infantry, the Third Pennsylvania Volunteer
Infantry, the Second Georgia Volunteer Infantry, the First Florida
Volunteer Infantry, and the Thirty-second Michigan Volunteer In-
fantry, went directly from their State encampments to join the Fourth
Army Corps at Tampa. It will be seen from the above that the his-
tories of ten regiments (First and Second Alabama, First and Second
Louisiana, First and Second Texas, Fifth Maryland Volunteer Infan-
try, Second New York Volunteer Infantry, Sixty-ninth New York
Volunteer Infantry, and the First Ohio Volunteer Cavalry), at one
time attached to the Fourth Army Corps, have already been given in
connection with other organizations.

In the second place, the brigades of the Fourth Army Corps at
Tampa were quite widely separated, and the eonditions of the various
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camps differed somewhat. One brigade (at that time the Third Bri-
- gade of the Second Division of the Fourth Army Corps), consisting of

the First Ohio Volunteer Infantry, the One hundred and fifty-seventh
Indiana Volunteer Infantry, and the Third Pennsylvania Volunteer

- Infantry, was encamped near Port Tampa City. The Second Brigade
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of the Second Division (consisting early in June, 1898, of the First
Distriet of Columbia Volunteer Infantry, Second New York Volunteer
Infantry, and Fifth Maryland Volunteer Infantry) was encamped for

a while in the vieinity of old Fort Brooke. Later in June the First

Distriet of Columbia Volunteer Infantry went to Caba and hecame at-
tached to the Fifth Army Corps. The Fifth Ohio Volunteer Infantry,
the Third Ohio Volunteer Infantry, the Thirty-second Michigan Vol-
unteer Infantry, the First Florida Volunteer Infantry, and the Second
Georgia Volunteer Infantry were encamped in De Soto Park and
along Palmetto Beach, immediately southeast of Tampa. The Fifth
U. 8. Cavalry, the Second U. 5. Cavalry, and the First /. 8. Volunteer
Cavalry (until its departure for Cuba) were located immediately to
the west of Tampa Bay Hotel. The Eleventh U. 5. Infantry and
the Nineteenth U. S. Infantry were located to the north of the eity.
There was also one brigade at Lakeland, Fla., some 30 miles distant
from Tampa. InJulythe Nineteenth U. 5. Infantry and the Eleventh
U. 8. Infantry were sent to Porto Rico.

During the latter part of July a part of the Fourth Army Corps was
moved to Fernandina, Fla., and later (during the latter part of
August) the whole of this corps was transferred to Huntsville, Ala.

*® L L3 * S # Wk

We will attempt to give the histories of only a few of the regiments
of this corps. These will be sufficient to make us acquainted with the
sanitary conditions of the camps occupied by this command. While
we do not think that we have overestimated the number of cases of
typhoid fever in these regiments, we desire to state that we can not
be so positive on this point as we were concerning the regiments at
Chickamauga, because, for the reasons to be stated later, we are con-
vinced that malaria was much more prevalent among troops encamped
about Tampa than it was in the First and Third Army Corps.

3 #* # * % * #*

The conditions of the varions eamps oceupied by this corps have
been given in connection with the different regiments. It will be seen
that while water eontamination ean not be excluded in the camps
about Tampa, typhoid fever must have been disseminated by other
agencies in the encampments at Fernandina and Huntsville. Typhoid
infection appeared among the regular troops at Tampa before any
of the volunteer regiments reached that place. The Second and
Thirteenth U. 8. Infantry furnished recognized cases of typhoid
fever soon after reaching Tampa in May. The last-mentioned organi-
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zation was stationed at Fort Niagara and Fort Porter, N, Y., when
war was proelaimed, and it reached Tampa with one man sick with
typhoid fever. o far as we have been able to ascertain this was the
first case of this disease among the troops assembled at Tampa and in
its vieinity in 1898. On June 7, 1898, the Fourth Corps reserve hos-
pital was opened, and on this date it received 9 cases of recognized
typhoid fever. Three of these were from the Thirteenth Infantry and
one each from the Second, Fourth, Sixth, Sixteenth, Twenty-second,
and T'wenty-fourth Infantry, and before the last of June the follow-
ing additional regular regiments sent cases of recognized typhoid fever
to this hospital: Second and Fifth Cavalry and Third and Eleventh
Infantry. It will thus be seen that many of the regular regiments
enfered upon the campaign already infected with typhoid fever.
There is, therefore, no diffienlty in accounting for the introduection of
typhoid fever into the camps about Tampa, since many of both regu-
lar and volunteer regiments reached that place bringing with them
the infection.

The following table shows at least approximate facts concerning
typhoid fever in the regiments the histories of which we have just
given:
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Percentage of probable cases of typhoid fever in these regiments_ . . ______ 19.95
Number of recognized cases of typhoid fever in these regiments . ___ ______ 440
Number of deaths due to typhoid fever in these regiments. ... . _____ .. _.. a9

Percentage of deaths among probable cases of typhoid fever ... __.________. 6. 60
Percentage of deaths among recognized cases of typhoid fever ... ... .. 22,50

It will be seen from these figures that the percentage of deaths
among probable cases of typhoid fever in these regiments is slightly
lower than it was among the troops at Chickamauga, while the per-
centage of deaths among recognized cases is considerably higher.

We are quite eonfident that the number of eases of probable typhoid
fever in the Third Pennsylvania Volunteer Infantry as given in the
above table is much too low, On the other hand, it is possible that
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we have overestimated the number of probable cases of typhoid fever
in the First Ohio Volunteer Infantry.

We have elsewhere stated that we have reason for believing that
malaria was more frequent among troops stationed at Tampa than it
was among those encamped at Chickamauga. The board did not have
opportunity to have blood examinations made among the troops of the
Fourth Army Corps, and our reason for believing that malaria was
more prevalent among those troops is founded upon information fur-
nished us by Dr. G. W. Moorehouse, resident physician of the Lake-
side Hospital, at Cleveland, Ohio. The Fifth Ohio Volunteer Infantry
was from Cleveland, and when disbanded its sick were sent in part
to this hospital. Here blood examinations were made by Dr. E. P.
Carter. The malarial organism was found in 23 individuals from
this regiment. In 5 of these cases malaria and typhoid fever were
coinecident.

We append a table showing for the regiments of the Fourth Army
Corps the mortality and morbidity from typhoid fever,

Table showing for the regiments of the Fourth Army Corps (assembled at Mobile,
Chickamanga, and Tampa) the mortality and morbidity from typhoid fever.
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CHAPTER X.
TYPHOID FEVER IN OTHER ORGANIZATIONS AT CHICKEAMAUGA.

Organizalions.—Third U. S. Volunteer Cavalry, Cavalry Brigade,
First Corps; First Illinois Volunteer Cavalry; First Ohio Volunteer
Cavalry; Light Artillery Brigade, First Corps; Sixth U. 8. Volunteer
Infantry; Eighth U. 5. Volunteer Infantry; hospital corps men,
First and Third Army Corps; female nurses at Chickamauga.

TYPHOID FEVER AMONG HOSFITAL CORPS MEN IN THE FIRST AND
THIRD AERMY CORPS.

We have been unable to obtain a statement of the strength of the
hospital corps connected with the First and Third Army Corps. We
find in the records of the various hospitals connected with the First
and Third Army Corps 209 cases of recognized typhoid fever among
the hospital corps men. At the time that we inspected the troops ai
Chickamauga Capt. . B. Stotter was in eommand of the hospital
corps. He stated that he had under his charge 110 men all told.
The duties of these men consisted in acting as orderlies at Sternberg
hospital and in policing the grounds. Captain Stotter had at that
time been at Chickamauga for five weeks, but had had charge of the
hospital corps for only three weeks. In fact, he was placed in charge
a short time after the opening of Sternberg hospital. At the time of
his taking charge of this corps all the men in it were on duty. At
the time when he gave his testimony to us 36 were on the sick report:
16 of these were in the hospital. The prevailing diseases among the
20 in quarters were diarrhea and gastritis. Captain Stotter attributed
the gastritis to the fact that these men drank too freely of infected
milk. When we visited Sternberg hospital we found the hospital
corps men drinking Chickamauga Creek water from the hydrants,
although this water had been condemned. Captain Stotter attributed
the diarrhea among his men to the use of this water. He reported
that his men were fairly intelligent, amenable to diseipline, and but
little given to intoxication.

# #* # * * * *

It would be interesting if we could ascertain the total number of
cases of typhoid fever among the hospital corps men, on account
of the close contact these men had with typhoid patients. It was
customary during a part of the time at Chickamauga, as it was at
other national eneampments, to detail men from the line to serve as
orderlies in the hospitals. In some places these details were made
daily; in others a detail was made for a week. At the expiration of
the time for which the detail was made the men were returned to
their respective regiments and other men for like purposes detailed at
the hospital. This method of securing orderlies to care for patients
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with typhoid fever or other infectious disease is to be condemmned
most emphatically. Undoubtedly this was one of the means by which
typhoid fever was spread through the different organizations. Men
wholly ignorant of methods of disinfection were assigned to the task
of caring for patients and disinfecting stools. Many of these men
undoubtedly infected themselves and went back to their regiments
without even disinfecting their hands. At one hospital we found
that the orderlies went to their respective messes in the different
regiments without washing their hands.

CHAPTER XI.

TYPHOID FEVER IN THE FIRST AND SECOND DIVISIONS,
SEVENTH ARMY CORPS.

GENERAL REMAREKS ON THE FIRST DIVISION CAMP AT MIAMI, FLA.

The selection of Miami as a ecamp for troops gave oceasion for much
eriticism, and it was the general belief of the medical officers of the
Seventh Corps that the water supplied the troops at this place was
contaminated and was the cause of the large amount of sickness in the
division encamped there.

July 13 Lieutenant-Colonel Maus, chief medical officer of the Sev-
enth Corps, went to Miami for the purpose of inspecting the camp.
On his return to corps headquarters at Jacksonville he made a report
to the Surgeon-General, from which the following quotations are
taken: -

The division at Miami consists of six regiments—First and Second Alabama,
First and Second Texas, and First and Second Lounisiana—and containa about
7,500 men. Iwas very much surprised to find such an nnusually large percentage
of sickness in this command. On the day of my arrival over 600 were on the sick
report, besides almost that number suffering from various complaints but not on
- gick report. Many of this supplementary list were having dysentery and diar-
rhea, with from six to ten evacuations daily. The principal troubles consist of
diarrhea and dysentery and malarial fevers, and there appears to be a universal
opinion among officers and men that these diseases are due to the water supply.
I made a careful inspection of the camp and found it otherwise in good sanitary
condition. The regiments are located in piney groves adjacent to the city and
on a coraline formation. The ground is not pleasant for camping purposes, because
it i8 almost impossible to properly pitch the tents, and is very disagreeable for
walking on, a8 it cuts the shoes and is disagreeable for the feet when they are
bare. The night soil is disposed of by being deposited in tronghs partly filled
with water, These troughs are connected with the sewers and are emptied and
flnshed freguently, but in some regiments the night soil iz deposited in tubs,
which are carted away and emptied into the sea. Pitsare used at some regimental
headguarters. The contents of these are covered from day to day.

The water supply is from two sources. The city of Miami is supplied with
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water talken from an open lake in the Everglades. about 4 miles distant. The
water is piped to the city and distributed through the camp at convenient places.
The other source is from driven wells which penetrate the coraline formation for
a distance of from 18 to 21 feet. The water comes from the wells turbid and con-
tains a large amount of suspended matter which deposits quickly on standing. It
has a disagreeable taste and odor. I regard this water as unfit for use and believe
it to be surface drainage. Many of the regimenta! officers have become so
thoroughly convinced that this water is the chief cauvse of the prevailing illness
that they have forbidden its use and have cansed the handles to be removed from
the pumps. The water from the Everglades is also turbid. It has a marshy taste
and a decided odor. In my opinion, this water is probably productive of the
malarial troubles, Thus, the soldier stands, as it were, between two dangers—
the well water probebly infected with typhoid, and the Everglade water, probably
infected with the malarial poison. The Everglade water is much warmer, and
consequently the soldier prefers that from the wells. The lake in the Everglades
collects the drainage of an extended territory covered with tropical vegetation
and is filled with tall grass.

The division hospital is located on a vacant lot in the center of the town. The
tents are crowded. The ground is low and covered with bruosh and other
vegetation. The lot has been partially cleared and some of the holes in it have
been filled. One of these holes is about 30 feet in diameter and 6 feet deep. [t
seems to have been used as a deposit for rubbish. I expressed disapproval of this
site, and had a board appointed to select a suitable one outside of the city.

On the day of my arrival the hospital contained 269 cases, many of which were
mumps, measles, intestinal troubles, and continued fevers. Only 8 of these con-
tinued fevers were diagnosticated as typhoid. thongh they were continned and
presented many of the symptoms of that disease, such as hebetude, iliac tender-
ness, gurgling, and, in somne instances, rose-colored spots. These are nnquestion-
ably mild cases of typhoid fever. I believe that the Widal test should be made
in all doubtful cases, and for this purpose I suggest that the hospital be supplied
with pure cultures of the typhoid bacillus,

In a letter to the Adjutant-General, Colonel Maus makes the fol-
lowing additional statement concerning the water:

Major Archinard, who has taken an active interest in this matter, had forwarded
before my arrival samples of water for analysis to Tulane University. The fol-
lowing telegram has been received from him:

“The chemist, Dr. Metz, says well water is contaminated with sewage. It
contains large amounts of free and albuminoid ammonia, nitrates, and nitrites.
Everglade water contains much vegetable matter. The bacteriologist, Dr. P. E.
Archinard, states that a cursory examination shows both waters unfit for drinking
purposes,”

Colonel Wood, chief commissary of the Seventh Corps, under date
of July 21, wrote concerning the water as follows:

To say nothing of the extremely high temperature of this water (the Ever-
glade), owing to the direct action of the sun on the pipes, the water is about the
color of that of the Missouri River and has a taste of vegetable matter that ren-
ders it unpleasant. To offset this, the troops have driven wells close to the com-
pany kitchens, and this water, while cooler, is daily contaminated by the slop and
dishwater thrown on the ground to be pumped up again. To use either water
seems to be the choice of two evila—malaria or typhoid fever—and I wonld ear-
nestly recommend that the troops of the First Division be moved away from
Miami, where the sick list is already amazingly large and daily increasing.
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Colonel Guild, inspector-general of the Seventh Corps, writes of
this water as follows, under date of July 19:

The main water supply comes from the swamp known as the Everglades, Sam-
ples tried by me had an offensive odor. The men universally believe it to be
infected. This water is distributed through pipes lying on the surface of the
ground, and consequently it is hot and unpalatable. Thus the men are encounr-
aged to drink the cooler but infected water of the driven wells.

A medieal board was eonvened by Colonel Maus for the purpose of
ascertaining the cause of the great sickness in this division. This
board consisted of Major Peoples, of the Second Texas; Major Pugh,
of the Second Alabama, and Captain Blanehard, of the First Louisiana.
These gentlemen agreed that the water was infected. A second board,
consisting of Major Archinard, of the Second Louisiana; Major Vilas,
of the First Texas, and Lieutenant Jackson, of the First Alabama,
was requested to determine the nature of the continued fevers preva-
lent in this camp. After making one post-mortem examination and
having a large number of samples of blood submitted to the Widal
test, they concluded, July 20, that there were 50 instead of ounly 8
cases of typhoid fever in the division hospital.

It seems to have been unguestionably demonstrated that the water
first supplied through the pipes as Everglade water was in reality
pumped from a large shallow well, the situation of which rendered its
contents quite as likely to be infected as was the water from the regi-
mental wells. After the discovery of this deceit the Everglade water
was furnished.

THE FIRST DIVISION CAMP AT JACKSONVILLE.

This eamp site, which was oceupied on August 5, was located on
ground bordering on the west bank of the St. Johns River, near the
suburb of Fairfield. The general elevation of the site was about 15
feet above the river and admitted of fair, natural drainage, the ground
sloping slightly from the river toward the shell roads. The so0il con-
sisted of sand which rapidly absorbed the rainfall, Shade trees were
plentifully interspersed throughout the camp.

The water supply of this division was piped to the company streets
from the deep artesian well of the Country Club at Fairfield.

For about two weeks after the arrival of the division from Miami,
Fla., pits were dug along the shell road in rear of the regimental
camp sites for the reception of exereta and garbage. At the date of
our inspection, August 28, 1898, a system of water earriage for excreta
had been already instituted for the regiments of this division. Boxes
lined with zine, having a capacity of 20 feet by 18 by 20 inches were
provided. These were supplied with a constant stream of water, and
at intervals of about one hour were emptied into the sewer and thor-
oughly flushed out. The sewer pipes discharged into the St. Johns
River. Provision was made against overflow of these troughs.
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At the time of our inspection, therefore, there was nothing objec-
tionable, either in the matter of the water supply or in the disposal of
the excreta of these regiments,

FIRST DIVISION OF THE SEVENTH AEMY CORFPS.

At the time of our inspeetion, August 28 to September 5, 1898, this
division consisted of the following regiments: First Alabama Infantry,
Second Alabama Infantry, First Louisiana Infantry, Second Louisiana
Infantry, First Texas Infantry, Second Texas Infantry, Fourth U. 8. .
Volunteer Infantry, and First Ohio Infantry.

The two last-mentioned regiments, however, had been with this
division only a few days, and it will be more satisfactory to consider
the division as consisting of only six regiments, two from Alabama,
two from Louisiana, and two from Texas.

Table showing, for the regiments of the First Divizion of the Seventh Army Corps
assembled at Jacksonville, Fla., the mortality and morbidity from typhoid
Jever.
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THE SECOND DIVISION CAMF AT JACKSONVILLE.

Commands.—Second New Jersey Infantry, Second Illinois In-
fantry, First North Carolina Infantry, Fiftieth Towa Infantry,
First Wisconsin Infantry, Second Virginia Infantry, Fourth
Virginia Infantry, Forty-ninth Iowa Infantry, Ninth Illinois
Infantry.

This site was within the city limits, being placed on a rather level
strip of land situated between the extension of Main street and the
Jacksonville and Fernandina Railroad. The sketeh map which fol-
lows will show the loeation of the several regiments in their first en-
campment at Camp Cuba Libre. Later, when typhoid fever became
quite prevalent in certain regiments, the Ninth Illinois, Fiftieth Iowa,
and IFirst Wisconsin were moved to a somewhat more elevated site
about 1 mile west of this camp, but still within the ecity limits, while
the Forty-ninth Iowa and the Second and Fourth Virginia were
removed to a site near Long Branch, some 3 miles distant. The first
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camp site of this division was not objectionable in dry weather, but
when the rains began the loeation of the Forty-ninth and Fiftieth
Towa, Fourth Virginia and First Wisconsin became undesirable,
owing to the lack of natural drainage and their proximity to the
swampy ground. (See sketech map.)

The water supply was piped from the e¢ity supply to each company
street, and was of excellent quality and very abundant.

Pits were dug for the reception of kitchen slops, but as the eamp
was within the city limits, pits for excreta were forbidden. For the
disposal of excreta, therefore, half tubs were provided, which when
partially filled were hauled away on wagons by the city anthorities
to a dumping ground, the tubs washed out by hose and returned for
further use. As earth was not permitted to be used in these tubs,
their condition was extremely filthy, the contents being ynprotected
from flies and frequently spilled out while being hauled away to the
dumping ground. The location of the half tubs was in many instaneces
in close proximity to the mess tents. (See regimental histories, See-
ond Division.)

The amount of tentage was not sufficient for this division, the ¢om-
plaint having been repeatedly made to us that, in many regiments,
eight men were sleeping in an A wall tent 9 by 0 feef. The division
commander testified to the insufficieney of tentage.

In considering the development of typhoid fever in this division,
then, we may say that four of the regiments imported the disease into
the camp at Mobile, Ala., and that all of them acquired cases, few in
number, at this camp; in just what way, it has been impossible for
us to determine. We can state, however, that there does not appear
to have been any contamination of the water supply. Transferred to
Miami, Fla., during the third week in .June, and placed in a camp
which by unanimous testimony was undesirable, both as to the general
character of the camp site and the water supply, typhoid fever,
although oceurring in inereased numbers, did not reach that propor-
tion of eases or that equal distribution in the command that should
have resulted had the water supply been contaminated. To this we
have repeatedly ecalled attention in the histories of the several
regiments.

It is important to observe that water carriage for the disposal of
excreta was introduced into the eamp at Miami, shortly after the
arrival at that point, for the use of four of the six regiments, and that
upon the transfer of the division to the camp at Jacksonville, Fla.,
the same method for the disposal of exereta was again made use of
for all of these regiments. In this regard this division oceupied an
exceptional position at Jacksonville, and we shall later see that typhoid
fever was far less prevalent in this division than in the Second and
Third divisions of the Seventh Army Corps.
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GENERAL DISCUSSION OF TYPHOID FEVER IN THE SECOND DIVISION,
SEVENTH ARMY CORPS.

In briefly diseussing the course of typhoid fever in the Second Divi-
sion it is important to bear in mind that of the nine regiments origi-
nally constituting this division, four imported typhoid fever into this
camp, viz: Second Illinois Infantry, First Wisconsin Infantry, Second
Virginia Infantry, and Fourth Virginia Infantry. It is probable that
the First North Carolina Infantry also imported the disease.

During the period from May 23, 1898, when these regiments began
to arrive, until June 30, we observe that 77 cases of typhoid fever have
occurred in this division in a strength of 10,759 men, or at the rate of
7.15 eases per 1,000 of mean strength. We further note that 55 of
these cases occurred in regiments that imported the disease, and 13
additional tases in the First North Carolina Infantry, which we have
reason to believe also imported typhoid fever. On the other hand,
only six cases had occurred in the three regiments that did not import
typhoid fever.

By reference to the graphie charts for this division, however, it will
be plainly seen that while all regiments had cases of typhoid fever by
June 30, the disease affected only certain companies in different regi-
ments. Thus, in the Second Illinois seven companies had no cases of
typhoid fever, in the Fiftieth Iowa nine companies had no cases, in
the First North Carolina three companies had none, in the Second
Virginia three companies had none. As all the companies of the sey-
eral regiments had the same water supply, it is impossible to look toa
contamination of the water as the source of infeetion.

The infection having been established in all regiments by June 30,
we find that during the next fifteen days the cases have risen to 110,
or at the rate of 10.2 cases per 1,000 of mean strength. This rate
steadily rises for the period July 16 to 31, there having oceurred 197
cases, or at the rate of 18.3 per 1,000 men, thus giving for the month
of July 28.53 cases per 1,000 men, as against a rate of 7.24 for June.

The worst infected regiment in this division during July was the
First Wisconsin Infantry, which had 59 cases; the least infected regi-
ment, with 11 cases, was the Forty-ninth Iowa. Regiments whose
camp sites and general surroundings appeared to be the same, except
that the dust from the shell road, along which the secavenger wagons
passed, was supposed to have been concerned in spreading infection
among the men of the former regiments.

We have already, in a ecareful examination of this question (see
history of the First Wisconsin), shown that however natural and
plausible this theory of dust infeetion may have appeared, the facts
do not substantiate it. While it is possible that isolated cases were
due to this mode of infection, it can not be assigned as the chief
cause,

During the month of August we find a steady inerease in the num-
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ber of cases of typhoid fever, all regiments except the First North
Carolina showing an increase of cases, although unequal, so that for
this month 858 cases arve recorded. The rate per 1,000 men has, there-
fore, risen from 28.53 for July to 79.74 for August. We again call
attention to the graphic charts which show that the disease was man-
ifested by a series of company epidemies which varied much in their
time of commencement, their course, and time of ending.

On August 1 two regiments, viz, the First Wiseconsin and Fiftieth
TIowa, were removed from their infected camp sites and placed upon
higher ground about 1 mile west of their former eamp. On Aungust
14 the Second and Fourth Virginia and the Forty-ninth lowa were
also moved to a camp near the St. Johns River, about 3 miles north-
east from the first site. We have been unable to observe that any
reduction of eases of fever resulted from this move. On the con-
trary, we find a marked increase of cases in the First Wisconsin,
Fiftieth and Forty-ninth Towa, and no reduetion in cases in the two
Virginia regiments. Since each of these earried along with them
many men already infected, together with infected clothing and bed-
ding, the result is just what we should have been led to expeet.

On August 8 the Ninth Illinois Infantry arrived from its State camp
at Springfield, Ill., and was placed near the Fiftieth lowa, 1 mile west
of the old eamp. This regiment imported typhoid fever, and had
prior to the end of August 22 cases of this disease in its Florida camp.
Like the other regiments of this division, it was provided with half
tubs for the disposal of exereta.

The beginning of September (the fourih month of the Jacksonville
encampment) found the regiments of the Second Division occupying
three distinet camps, as follows: The original camp site by the Second
Ilinois, First North Carolina, and the Second New Jersey, forming
the First Brigade; the Second Brigade, consisting of the First Wis-
consin, Fiftieth Towa, and Ninth Illinois, located 1 mile west of the
old camp; and the Third Brigade, consisting of the Second and Fourth
Virginia and Forty-ninth Iowa, oceupying a new site 3 miles north-
east of the old camp. Of the regiments which continued to oceupy
these camp sites during September, typhoid fever increased steadily in
all. Three regiments were moved during the month, viz: Second New
Jersey to Pablo Beach on September 2; First Wisconsin to its State
encampment on September 7; and the Fiftieth Towa also to its State
encampment on September 17. In all of these regiments there is an
apparent great reduetion in ecases of typhoid fever following their
respective moves; but this is due in the cases of the First Wisconsin
and Fiftieth Towa to absenee of any records after the date of their
departure. In the case of the Second New Jersey there was a redue-
tion in cases from 156 for August to 106 for September, and this redue-
tion may be real, as the regiment was occupying a salubrious site on
the beach at Pablo, Fla., during the entire month of September. Tc
the defectiveness of the records from the Pablo Beach Hospital was
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probably partly due this decrease in cases of typhoid fever. In eal-
culating the progressof typhoid fever for the month of September we
therefore only include those regiments which were not subjected to
any movement during the month. We thus find in a mean strength
of 7,222 men 733 cases of typhoid fever, or a rate of 100,15 cases per
1,000 of strength, as compared with 79.74 per 1,000 for August. Look-
ing at the charts of the individual regiments, we find that all show a
marked increase of cases, except the Seeond Virginia, in which there
are recorded the same number of eases for September as for August,
but there are no records of this regiment for the last days of Septem-
‘ber. The largest increase oceurred in the Forty-ninth Towa—29035
cases as against 117 for Augunst. When we recall that this regiment
had been given a new camp site on August 14, and that its method of
disposal of excreta had been changed from the very objectionable and
much criticised ““tub system™ to that of dug pits, and that each
soldier was required to cover his stool immediately, under the eve of
a sentinel, we are inclined to admit that there must be other means
concerned in the propagation of typhoid fever in military eamps than
the transference of the specific bacillus by flies. The infection which
had taken such a hold on this regiment was still manifested by the
oceurrence of 133 cases during October, the first 25 days of which
were spent in the same camp. By reference to the graphie chart it
will be seen that the course of the disease was characterized by com-
pany epidemics, and that while Companies E, K, and I. had but 1, 3,
and 5 cases, respectively, other companies were mueh afflieted. In
the Ninth Illinois Infantry, typhoid fever continued to prevail during
October, there being recorded 82 cases against 101 for September.
The same remark may be applied to the Second Illinois, the First
North Carolina, and the Fourth Virginia, the only remaining regi-
ments of the Second Division at Camp Cuba Libre, although there
was a marked reduetion in the number of cases.

During the last week in October, 1898, the Second Division was
transferred to Savannah, Ga. (For details of the later oceurrence of
typhoid fever, see regimental histories. )

Table showing for the regiments of the Second Division of the Seventh Army Corps,
assembled at Jacksonwmlle, Fia., the mortality and morbidity from typhoid fever.
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Table showing for the regiments of the Second Division of the Seventh Army Corps,
efe., the mortality and morbidity from typhoid fever—Continued.
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CHAPTER XII.

TYPHOID FEVER IN THE THIRD DIVISION, SEVENTH ARMY
CORFS.

Commands.—BSecond Mississippi Infantry, Fourth Illinois
Infantry, First South Carolina Infantry, Second U. 5. Volun-
teer Cavalry, Third Nebraska Infantry, One hundred and
gixty-first Indiana Infantry, Sixth Missouri Infantry, Second
South Carolina Infantry.

THE THIRD DIVISION CAMP AT JACKSONVILLE, FLA.

L]

This division was encamped at Panama Park, about 4 miles north-
east of Jacksonville. The ground selected for the camp was elevated
and rolling, thus admitting of good natural drainage.

The water supply was obtained from a deep artesian well (300 feet)
at Panama Park, and was piped under constant pressure to every
company street. Its quality was therefore unexceptionable.

For the disposal of garbage and exereta pits were dug in the sandy
soil to a depth of about 6 feet. The contents were covered with earth
and lime about three times daily. During the latter part of the
encampment each soldier was required to cover his stool imme-
diately with dry earth, under the supervision of a sentinel stationed
at the sink.

The regimental histories which follow must be consulted for the
loeation of sinks, which differed much in distanece from the mess tents
in different regiments. In the ease of the Second Mississippi, Third
Nebraska, and One hundred and sixty-first Indiana these pits were
dangerously close to the kitechens and mess tents,

As regards general location this eamp was preferable to that oceu-
pied by the Second Division.
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GENERAL PROGRESS OF TYPHOID FEVER IN THE THIRD DIVISION.

We have so fully reviewed, in connection with each regiment’s his-

tory, the course of typhoid fever that little remains to be said eon-
cerning the progress of the disease. We observe in this division that
seven of the eight regiments imported cases of typhoid fever into their
camp at Panama Park., The first regiment to arrive at this camp was
the Second Mississippi Infantry (June 21), which imported 9 cases
from its camp at Jackson, Miss. TheSecond U. S. Volunteer Cavalry,
arriving June 28, did not import typhoid fever. With this execep-
tion, however, the remaining regiments, which came in July, August,
and September, all brought eases of the disease. It is not necessary,
therefore, to look to other sources for the origin of typhoid fever in
this division. Indeed, the opportunity for infection outside of the
camp was very slight. Once imported, the course of the disease in
the individual regiments did not differ from its progress in other
divisions of this corps, or in the First, Second, Third, or Fourth Corps,
heretofore treated of. With few cases during the first month after
its introduction, its progress was, as a rule, steady during the second
and third months, being marked by company epidemics of greater or
less severity. We note that in the case of the First South Carolina
Infantry, which joined this division on July 30, 1898, typhoid fever
made but slight progress, although the conditions for the propagation
of the disease appeared not to differ from those by which all other
regiments of this division were surrounded. We have been unable
to offer any explanation for this partial freedom from typhoid fever
in this regiment.

There was nothing in the course of the disease in any of the regi-
ments that indicated any contamination of the regimental or company
water supply.

Table showing for the regiments of the Third Division ﬂéﬁhe Seventh Army Corps,
assembled at Jacksonville, Fla., the mortalify and morbidity from typhoid fever.
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MALARIAL DISEASES IN THE SEVENTH ARMY CORPS,

At the request of this board Dr. James Carroll, acting assistant
surgeon, U. 8. Army, was sent to Camp Cuba Libre for the purpose
of determining, by blood examinations, whether malarial diseases were
as prevalent as the diagnosis of regimental and division hospital
medical officers would indicate. The following report is submitted
entire:

WasmiNgTox, D, C., September 19, 1595,

Sir: I have the honor to submit the following report of work done at Camp
Cuba Libre, Jacksonville, Fla., under paragraph 32, Special Orders, No, 206, Adju-
tant-General's Office, September 4, 1388, and instroctions received personally
from you.

I reported at the Second Division hospital on the afternoon of September 5, and
on the next morning drew blood from 16 patients for the purpose of applying the
Widal test as the first step in determining the natuore of the fevers prevailing
there. Brief notes were taken of the dates of admission, history, and prominent
features in each case. Of the 16 specimens taken, 14 gave a positive reaction next
day: | was negative, but suspicions, from the fact that motility wasimpaired and
a small number of the bacilli showed a tendency to agglutinate; and 1 was entirely
negative. The case from which the latter was taken had only been admitted to
the hospital on the preceding day, with an evening temperature of 104° and a
previous history of epistaxis.

September 8 I drew blood from 45 patients in another ward, making no selec-
tions and taking them in regular order. Three of these were thought by the
physician in charge of them to be probable cases of malarial fever, One was
supposed to have had a frank chill, with a regular ague shake every other day
since his admission, September 1. He had been sick in quarters seven days pre-
viously, and his tongue presented the appearance of that of a typhoid-fever patient.
Another, admitted to hospital Aaguost 17, had been sick in quarters two weeks,
The third had been sick nearly two months, three weeks of that time in quarters,
doing light duty. He was taken sick on the second or third day after he arrived
in camp, with malaise and fever, with sweating, but had nmever had a chill.
Examinations of the fresh blood for malarial parasites in these cases were nega-
tive, but all 3 reacted positively to the Widal test. Of the 45 samples of blood
taken, 39 gave a positive reaction, 8 gave a reaction that was incomplete, and
3 negative. Those noted at the time as incomplete gave what appeared to be a
positive reaction next morning. Of the 3 negative specimens, 1 showed a positive
reaction, with distinet clumping, next morning; the other 2 remained unchanged.
One of these negative cases gave a positive reaction with a second specimen
drawn September 16, the other still remaining negative, so that out of 45 con-
secutive cases only 1 remained absolutely negative.

My attention was next directed to the receiving ward of this hospital, from
whence the patients were distributed, in the hope of securing malarial cases
immediately npon admission, but only a few promising ones counld be found, One
man of the reserve ambulance company was doing duty with an evening tempera-
tare of 103° and morning temperature of 100°, He had a large, pale, furred
tongue, and gave a history of malaise for about two weeks, Examinations for
malarial parasites, negative: widal test, negative, Another case, examined
September 12, was admitted to hospital September 11 with an evening tempera-
ture of 104° and morning temperature of 102°, Quinine had been withheld and
an examination was requested for malarial infection. History: Sick in quarters
six days; feeling badly nine days before going on sick report. His tongue is
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slightly coated and quite red at the tip and edges. Examination for malaria, '5
negative; widal test, negative. Still another, a lientenant, who continued to
perform his duties, complains of headache and soreness of the bowels for several
days, with anorexia. He had no chill; his tongue is moist and furred, edges
slightly reddened. Quinine had been withheld and an examination of his blood
for malarial parasites requested. Result, negative; Widal test, negative. When
I left the camp, four days later, I was told that his condition was about the same,
and appendicitis was suspected. I believe he was in the prodromal stage of
typhoid fever,

I was next called to a supposed case of tertian intermittent fever from which
quinine was said to have been witliheld. He gave a history of having been sick
ten days or two weeks before his admission to sick report two days ago. He had
had chilly sensations, followed by fever and sweating. at irregular intervals,
Took quinine when he was first feeling badly. and is now taking gr. v every 4
hours. Examinations for malaria, negative; Widal test, positive.

I was shown a case of considerable interest on September 11. Private A. G.,
Company K, Forty-ninth Iowa Infantry, admitted to hospital September 7, had
been sick in gquarters one week. History of headache, pains in the back. and epis-
taxis occurring several times. Pulse very slow, abount 50 to 60. There iz much
depression, a slight mental hebetude, and he has vomited blood several times.
There are no signs of jaundice. Examinations of fresh blood for malarial para-
sites, negative. Widal test gives prompt arrest of motility and slight agglutina-
tion at the end of un hour. I ought to have stated that his temperature was sub-
normal and there was a constant hiccough. Patient died at 9 a. m. September 13,
and at the autopsy, which I witnessed, there were found thickened, injected. and
ulcerated Peyer’s patches in the ilenm and appendix; swollen glands in the mes-
entery and meso-appendix; moderate splenic tumor; liver but little changed from
normal. The mucous membrane of the stomach was intensely injected. and the
organ contained a thin, dark, bloody fluid: the intestine also contained a tarry
material, Very marked changes were apparentin the kidneys, which appeared to
be the seat of an acute parenchymatouns nephritis. Eoth were enormously swollen,
soft, and their surfaces were dotted with enlarged stellate veins. The cortex of
each was very much increased in thickness, grayish. clondy, and marked with
dark-red pin-head spots (Malphigian bodieg) over the cut surface. The pyramids
were darkly congested, His urine was said to have shown about one-third of its
volume of albunmen.

The receiving ward proving very unfruitful in producing cases of malaria, I
deemed it best to apply the Widal test in conjunction with an examination of the
fresh blood for malarial parasites, where there seemed to be the slightest indica-
tion for it, to a series of cases in any one of the general wards. all of which were
practically filled with patients suffering from fever of a remittent or continued
type. At the same time I made it known that I was ready and anxious to exam-
ine the blood of any patient known or suspected to be suffering from malarial
infection. These examinations, with the results, are shown in tabulated form in
Appendix A.

On September 12 I visited the hospital of the Third Division. Seventh Army
Corps.

The first ward stundied was under the charge of a contract surgeon from Indiana,
who had been so much impressed by the assertions of the local physicians as to the
prevalence of malarial disease that he regarded all of his cases as malarial and
treated them without diserimination as such. No temperature charts or records
of the histories of the cases were kept by him. and he had no data to offer beyvond
the date of admission to hospital. Upon eliciting histories from the patients in his
presence, and pointing out the rose spots and other diagnostic signs of typhoid
fever, he admitted that some of the cases ‘“*might be typhoid fever, but was con-
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fident there was a strong malarial element in all of them.” To eliminate this he
was administering to all classes of patients, both mild and severe, dr, iv of War-
burg's tineture every 4 hours.

The cases in this ward were so clearly typhoid fever, and not malarial, that fresh
blood examinations were not made, and drops were taken for the Widal test only
from 7 of the least typical ones. For the results, see cases 1-7, Appendix B.

The next ward visited was under the charge of a volunteer medical officer. He
was in doubt about the diagnosis of many of his patients, but was confident many
of them were malarial, He was preparing carefully written histories and tem-
perature charts of all his cases. He volunteered the statement, however, that
nearly every one of his fever patients had been bitten by some unknown insect,
but the bites, he said, were not at all like the rose spots of typhoid fever. He
could not name or describe the insect, nor could he explain why the so-called
“bites " appeared only npon the trunk, and seldom or never upon the extremities.
Examination disclosed the characteristic roseola, and the histories and symptoms
of the patients all pointed to typhoid fever, in mild as well as severe forms. Exuwm-
ination of blood in nearly all of these cases was clearly not called for, so plainly
were the diagnoses established by the clinical examination. Drops of blood were
taken from a few (6) of the least typical cases at the surgeon’s request. Three of
them were doubtful cases, and the others were supposed to be cases of malarial
tever, 1 drew blood from only 13 patients at this division hospital, applying the
Widal test to all of them, and in 2 instances the fresh blood was examined for
malarial parasites with negative result. Of the 18 tests for the typhoid reaction,
12 proved positive and only 1 negative, and the patient from whom the negative
specimen was procured showed the nnmistakable roseola.

The third ward visited was in charge of a contract surgeon with a foreign
accent, but who had received his medical education in the United States. I asked
him if his ward contained any cases of malarial fever, to which question he replied
very promptly and with emphasis, ** Not one.” Upon further interrogation he
stated that of the 50 patients nunder his control 46 were typhoid fever and 4, as yet,
undetermined. His cases differed not at all from those in the adjoining wards,
and it was truly refreshing to meet such a man whose confidence showed that he
spoke from firm conviction,

On September 13 I visited the Third Division hospital, Surgeon Munday tempo-
rarily in charge. 1 inguired for any cases of malarial fever, but none could be
found, though I heard the diagnosis, ‘‘ Malarial remittent fever, mild form,”
called several times in the office by men who appeared to be comparing monthly
reports of sick and wounded. I was told that the cases were chiefly typhoid
fever, dysentery, and diarrhea. I was taken to 1 patient whose diagnosis was
regarded as doubtful, probably a case of malarial fever:

F. 0., Company A, First Alabama, admitted to hospital September 7, sick for
about eight days previously. There were several small rose spots, disappearing
on light pressure, over the chest and abdomen. It was supposed that a segment-
ing malarial parasite (vacuolated leucoecyte?) had been seen in the patient’s blood
that morning. I did not think it necessary to examine the fresh blood for mala-
rial parasites but obtained a drop or two for the Widal reaction. Tested next
morning it gave a positive reaction. This was the only case of continued or
remittent fever, so far as [ conld learn, that was not recognized as typhoid fever,

Three cases of supposed malarial fever were brought into the hospital from one
of the regiments during my visit. They were cases recently admitted to sick
report and had not as yet been treated in bed.

1. C.D., Company F, First Texas. Has been ailing for about a month. He had
diarrhea for some time, He had a chill yesterday and had taken no quinine gince
the chill. Examination for malarial parasite, negative; Widal test, negative.

2. &. R., Company D, First Texas. Sick about two and one-half days. Has
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had mno chill, but has felt badly for two days before going on sick report. Took
guinine gr. vi to-day at 1 p. m. Examination for malarial parasite, negative:
Widal test, negative.

3. R. W, Company F, First Texas. Has been sick a day and a half. Has had
only fever; no chill and no sweating., Has not taken any quinine. Examination
for malarial parasite, negative; Widal test, positive.

It is remarkable that 1 case in 3 gave a positive reaction so early in the disease,
and it recalls 3 similar supposed cases of malaria which were all the cases of fever
I could find at the camp of the Twelfth Pennsylvania Infantry at Camp Alger.
They were all sick in quarters only, and were believed to be convalescent from
mild attacks of malarial fevers. I transcribe verbatim from my notes made at
the time.

CaMP ALGER, August 24, 1565,

1. W. A, G., Company E, Twelfth Pennsylvania. Chilly sensations followed
by fever is the only history. Examination for malarial parasites, made at once,
negative. Augnst 25, 1808, Widal test, positive: good reaction.

“#2 H.C.R., Company E, Twelfth Pennsylvania. Has had a number of frank
chills, followed by fever and sweating. This was the history given by the man
himself, who said he had had regular ague shakes. Examination for malarial
parasites, made at once, negative. August 25, 1808, Widal test, positive reaction,
typical.

*“3. H. W. 5., Company E, Twelfth Pennsylvania. Gives a history of chilly
sensations followed by malaise and a mild fever. Examination for malarial para-
sites, made at once, negative. August 25, 1508, Widal test, negative.”

It is worthy of note that in a camp of a whole regiment the 3 cases came from
the same company.

To return to ecamp Cuba Libre. Having been told by the chief surgeon of the
Third Division hospital that a considerable number of cases of malarial fever had
been reported by the medical officers of the Second U. 8. Volunteer Cavalry, I made
a special trip to the camp of that regiment, September 14, for the purpose of examin-
ing any cases of malaria that could be found. [ saw the junior medical officer,
who stated that he had sent a patient to hospital an hour previously who, he was
certain, was a case of malarial fever, and to whom quinine had not been adminis-
tered. DBesides this patient the captain (medical officer) showed me another
patient diagnosed malarial fever, and these were all that he had of that class of
cAases,

1. E.J., Troop H, Second Volunteer Cavalry, just admitted to hospital. Has
been feeling badly for two weeks. (Gives a history of pains in back and limbs,
diarrhea, soreness of bowels. His tongue is coated, and the edges are bright red.
Roseola is present. Widal test, negative.

2, N.E.D., Troop L, Second Volunteer Cavalry, admitted to hospital Septem-
ber 13; to quarters September 10. History of headache, insomnia. Tongue coated
and with bright-red edges. Examination for malarial parasites, negative; Widal
test, negative,.

Failure to obtain a positive reaction with the typhoid bacillus early in the dis-
ease is no evidence that the patient is not suffering from typhoid fever. On the
other hand, a failure to find any of the parasites of malaria, with the absence of
pigmented leucocytes, is positive evidence that the patient is not suffering from
malarial infection at the time the examination is made. The uniformity of the
results obtained in this work has been a revelation tome, and I am more than ever
impressed with the great value of the Widal test in clearing up the diagnosis in
doubtful and especially in atypical cases of typhoid fever, provided, of course, the
test be not applied too early in the course of the disease. I have been impressed
also by the fact that cases, apparently those of malarial fever, and in which I
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expected to find the parasites, were absolutely negative in that regard, and gave
a positive reaction for typhoid fever. Iregard the fact as conclusively proven, by
the reports hereto appended, that the fever prevailing among the troops at Camp
Cuba Libre was typhoid fever, pure and simple. Many of the cases were ambula-
tory ones, in others the fever was of an ephemeral type. I do not make the state-
ment that isolated cases of malaria did not exist at the time of my visit, but | am
positive in the assertion that no single case of continned or remittent fever that
came under my observation was due to malarial infection, for with the means at
hand of making an absolutely certain diagnosis, by examination of the fresh blood,
I failed to discover a single parasite.

I invited Capt. George P. Peed, assistant surgeon, Fourth Virginia Infantry,
who is a graduate of the University of Virginia and a post-graduate student of
the medical department of the Johns Hopkins University, to accompany me in my
visits to the First and Third Division hospitals, and he can bear me ount in any of
the general or specific statements made herein. As he was made familiar with
the practical application of the Widal test, and observed a number of my prepa-
rations under the microscope, he can also testify in a general way to the con-
stancy with which a positive result was obtained.

I was accorded every facility for the prosecution of my work by the surgeon in
charge of the Second Division hospital. who placed a hospital tent with tables and
other conveniences at my disposal.

Very respectfully, your obedient servant,
JAMES CARROLL,

Acting Assistant Su n, U. 8. Army.
Maj. WaLTER REED, i

Surgeon, U, 5. Army.

In this eonnection we have endeavored to trace the protective influ-
ence which such supposed malarial fevers would confer upon the
enlisted men of the Second and Third divisions of this corps. The
following tables will give the result of our investigations:

Cases of iyfhmd fever among men with and without preceding malarial diseases
he Second Division, Seventh Army Corps, at Jacksonville, Fla.

(Cases of malaria)

phoid cases
followed by ty-
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1st North Carolina .......... 1. 164 | 120 il 4.2 1,044 1) 18,20
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That is. of 1,670 individuals who have been treated for malarial fever 81, or 4.8 per cent, sub-
uﬁnﬂ had tl)-phm faver.
; h 1Iﬂ : individuals who had not bean treated for malarial fever 2,044, o 225 per cent, had
yphoid fover,
: 3 of 2,135 cases of typhoid fever 81, or 8.3 per cant, had previonsly been treated for malarial
ever.

Of 2,135 cases of typhoid fever 2,044, or 8.7 per cent, bad not been treated forr malarial fever.
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('ases hoid fever among men with or without preceding malarial diseases for
m%rrg?mmtirf the Third Division, Seventh Ariny Gm;:? at Jacksomuville, Fﬁr{
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That is, of 2,866 individuals who had been treated for malarial fever 46, or 1.9 per cent. subse-
qu&ntlélt-md dtiy hold fever.
0%5.1:1 . in Auals who had not been trented for malarial fever 1,245, or 221 per cent, had
(4] BYer.

Jaf 1,202 cases of typhold fever 46,0r 3.5 cent, had previonsly been treated for malarial fever.
Of 1,202 cases of trplg}nid fover 1.246, or 8.5 per cent, had not bean treated for malarial fever.

Combining the above tables for the Second and Third divisions, we
see that of 4,042 individuals who had been treated for these supposed
malarial fevers, only 127, or 3.1 per cent, subsequently had typhoid
fever; whereas of 14,687 soldiers who had not experienced these milder
fevers not less than 3,290, or 22.4 per cent, afterwards contracted
typhoid fever.

These tables, taken in connection with Dr. Carroll’s careful obser-
vations, serve to indicate the slight part played by malaria in the
causation of fevers at Camp Cuba Libre.

RELATION OF INTESTINAL DISORDERS TO TYPHOID FEVER.

Our investigations on this point agree with the results obtained in
our study of the regiments of the Second Army Corps, as shown in the
following tables:

Clases of ty)phm'd Sfever among men with and without preceding diarrheal diseasesin
the Second Division, Seventh Army Corps, at Jacksonville, Fia.

] Case Casesof diarrhea) Wam- hoid fever
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Total.....coecaea.a| 10,780 | 2,050 | 1,653 14 8.8 8,908 | 1.961 22 215

That is, of 1,85 individuals who wera treated for intestinal disorders 164, or 8.8 per cont, subso-
qll.l!nﬂ!j' had typhoid fever.
; OF 8! li!l; individuals who Lad not been treated for intestinal disorders 1,961, or 22.2 per cent, had
yphoid feveor.
di&-' ?[' 2,125 cnses of typhoid fever 104, or 7.7 per cent, had previously been treated for intestinal
gorders,
d'm a’m coazes of typhoid fever 1,001, or 923 per cent, had not been treated for intestinal
isorders.
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Cases of typhoid fever among men with or without preceding diarrheal diseases for
seven regiments of the Third Division, Seventh Army Corps, Jacksonville, Fla.

Cases of diar- | hoid faver
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Total...o.o...... T.mllrr 2970 1,87 | 181 | 69| 8,18 1.1: 80| 1,0
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An examination of these tables shows that those men who had
experienced previous diarrheal attacks were much less liable to sub-
sequent attacks of typhoid fever than those who had not had such
intestinal attacks.

ORIGIN AND SPREAD OF TYPHOID FEVER IN THE SETVTENTH
ARMY CORPS.

This did not differ from the origin and propagation of typhoid fever
in the other army corps of which we have already treated, and hence
we shall only devote a few words to this subject. In referring to the
progress of typhoid fever in the Second Division, which was the first
to assemble at Jacksonville, we have shown that the disease was
imported by five regiments of the nine originally constituting this
division; and, further, that it was just in these regiments that typhoid
fever most rapidly developed during June. As the men of those regi-
ments not importing typhoid fever and in which so few ecases devel-
oped in June had the same opportunity for infeetion from shallow
wells within the vieinity of the eamp, we must conclude that the
importation of cases of typhoid fever was the most important factor
in the origin of this disease in the Second Division. We have also
seen that all of the regiments of the First Division arriving from
Miami, Fla., imported the disease and that only one of the eight regi-
ments of the Third Division failed to import cages of typhoid fever.
The gourees of infection were, therefore, plainly internal to the several
camps, whatever chances for ountside infection there may have been.

With regard to the latier, we call attention to the absence of typhoid
fever in Jacksonville during the year 1808, and we give herewith a
table showing the slight prevalence of typhoid fever and other fevers
in that eity for the years 1895-1898, inclusive; so that we must eon-
clude that although there may have been individual cases of infeetion
outside of the camp, the chief source of the disease was to be found

7273——10
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within the ecamp. As regards the propagation of the disease in the
several organizations, the regimental histories and graphic charts
should be consulted. A careful examination of these will show that
typhoid fever, as it appeared in the various regiments of the Seventh
Army Corps, consisted essentially of a series of company epidemies,
whose discrepancies, both in the time of beginning as well as in their
course and ending, were such as to preclude the assumption of a com-
mon, simultaneous, and more or less continuously acting agency as the
chief means in the spread of the disease. Propagation of the disease
through contamination of the general water supply ean be safely
excluded.

Mortality table of Jacksonville, Fla., relative {o ty fever and other fevers
which may be mistaken f-::-r it, frmni&‘ﬂﬁ (1] 1333 inclusive.

[Deduced from statistics by health office of that city. ]

AvTe -
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Total probable typhoid . 57 2 L T T e 30,000
Probable typhoid per 1,000 . | Le0| o0.08| 0.66 | 0.71 | 1.05 | 30,000
B 22000 O S AP TS PP B 213 I

N.B ,-Dnrmq the four years 2 deaths from brain fever, 1 death from gustric fever, and 1
death from saptic fever were also recorded.

We have already shown that the method in use for the disposal of
excreta differed in the three divisions of this corps, the First Division
being provided with flushing troughs, the Second Division with half
tubs, and the Third Division with open pits dug in the sandysoil. As
these divisions were otherwise placed under similar conditions as to
camp sites, water supply, ete., it is interesting to observe that while
the morbidity from typhoid fever in the First Division was 150.32 per
1,000 of mean strength, this reached 161.70 per 1,000 for the Third Divi-
sion and the high figure of 250.30 per 1,000 for the Second Division.
It should also be noted that the figures given for the Third Division
only embrace cases of recognized typhoid fever and do not include
probable cases, such as prolonged malarias, incorrectly so diagnosed.
Had the latter been included, the morbidity per 1,000 would have
approximated that given for the Second Division. Ience we see that
with water carriage for its fecal matter, typhoid fever never reached
as high a proportion in the First Division, although all of its six regi-
ments arrived in Jacksonville in August, 1803, thoroughly infected
with this disease, the result of a previous epidemiec at Miami, Fla.
With conditions ripe for its propagation, the epidemic only assumed
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moderate proportions in the First Division as compared with its course
in the Second and Third divisions. This we believe was largely due
to the prompt removal of exereta and to the lessened chance for fly
infection of food and sink infection of the person of the soldier,
especially his elothing and shoes.

Relative to the spread of the disease from personal contact in
erowded tents, which we have discussed in connection with certain
regiments of the Second Corps at Camp Meade, Pa., we have only
been able to obtain information on this point in ten eompanies of five
different regiments in the Second Division, Seventh Corps. (For
details see histories of these regiments.) These squad groups of the
sick, as plotted in their tents, would appear to suggest a mode of
disseminating infection which more effectively reached and acted
upon certain limited groups of men while it passed by others. We
believe that this would be entirely compatible with the assumption
of a dominating tent, squad, or comrade infection. These observa-
tions, taken in connection with our studies of certain regiments in
the Second Corps, have led us to the opinion that squad or comrade
infection was a very important factor coneerned in the propagation
of typhoid fever in the Seventh Army Corps.

CHAPTER XIII.
COINCIDENT MALARIA AND TYFPHOID FEVER.

Early in the war of the rebellion army medical officers reported the
prevalence of a form of fever among the soldiers which differed in some
respects from typhoid fever as observed in the Northern States. In
December, 1861, a board of medical officers, consisting of Surg. A. N.
McLaren, Brigade Surg. G. H. Lyman, and Asst. Surg. M. J. Asch,
was appointed to determine *“ whether it (this fever) should be con-
sidered an intermittent or bilious-remittent fever in its inception,
assuming in its course a typhoidal type or a typhoid fever primarily.”
The members of this board visited and inspected certain camps and
hospitals and obtained information concerning others by correspond-
ence with medical officers. They came to the conclusion that the
large majority of the febrile cases then oceurring among the troops
were “f bilious-remittent fevers, which, not having been controlled in
their primary stage, have assumed that adynamiec type which is pres-
ent in enterie fever.”

In 1862 a board of medieal officers was eonvened for the purpose of
revising the form of sick report then in use in the Army. One mem-
ber of this board was Surg. J. J. Woodward. Major Woodward had
spent the greater part of the preceding year with the Ariny of the
Potomace and was familiar with the form of fever upon which the
previously appointed board had reported. However, his opinion of
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the nature of this fever was never in accord with the report made by
the board of inspection. As has already been stated, this board came
to the conclusion that the fever about which so much had been said
was a bilious-remittent fever which had assumed that adynamie type
present in enteric fever; in other words, this board defined the fever
as a malarial fever with typhoid symptoms. On the other hand Major
Woodward believed that ““the prevailing fevers of the Army of the
Potomac were hybrid forms, resulting from the combined influence of
malarial poisoning and of the causes of typhoid fever.” In accord-
ance with the opinion of Surgeon Woodward, the board appointed to
revise the form of sick report then in use in the Army suggested to
the Surgeon-General that this fever be known as typho-malarial fever.

It should be clearly seen that there were among the medical officers
during the war of the rebellion two very distinet ideas coneerning the
nature of the disease which they reported nunder the name of typho-
malarial fever. The idea expressed by the board of investigation,
that this was a severe form of malarial fever, was the most widely
accepted, and, while the name proposed by Major Woodward was
adopted, the opinion of the first board concerning the nature of the
disease was the one generally accepted. Thus it happened that the dis-
ease was designated as proposed by Woodward, but was defined
according to the opinion of the board of inspection. Ever since the
first use of the name typho-malarial fever, the majority of physicians
in the United States using this name would have defined it as a severe
form of malarial fever. However, this was never the opinion of
Major Woodward.

In a scholarly paper, read before the International Medical Con-
gress held at Philadelphia in 1876, Major Woodward discussed what
we would now call mixed malarial infections. He endeavored to show
that malarial infection might modify both typhus and typhoid fevers.
It must be admitted that in this paper he brought forward some very
interesting and convineing historical evidence of the prevalence of
such mixed infection in armies. He states:

Is it wonderful, then, that hybrid forms of disease, exhibiting the ordinary
symptoms of malarial and of typhoid fever, varionsly combined, shonld long have
been observed in thiscountry? Infact,such hybrid forms havelong been observed
in Europe also. In the first volume of his Institutes, published in 1781, Burserius
recognized them as a group, *‘the Porportionata,” which he defines as the com-
pound species composzed of the synochus (an old name for typhoid fever) and inter-
mittent fever. This union, he says, oceurs especially ** when intermittent fevers
prevail epidemically, or at least constitute the prevailing and stationary disease;
for then almost all diseases bearing some resemblance to intermittents, or sporadic
orintercurrentfevers, of whatever other kind, are combined with the intermitting
fevers.,” Herman Schmidt, in his account of the so-called summer fever, which
was epidemie thronghout Europe during the year 1827, has still more elaborately
described as the form of fever then most generally prevailing a combination of
intermittent fever with the endemic typhus of Europe (our typhoid fever). He
had subdivided the resulting hybrid formsinto two chief classes: (1) Typhus infei-
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mittens subintrans, which he defines as a combination of typhus (our typhoid) and
intermittent fever, with a preponderance of the typhuselement. (2) Febris inter-
mittens fyphosa, which he defined as a similar combination, with a preponderance
of intermittent fever. I would refer you to his elaborate treatise for many sugges-
tive details. Naumann has quoted, with approval, the views of Burserius and
Schmidt, and mentions corroborative observations by several other writers, to
which I might add many more did the scope of this discourse permit,

Woodward also refers to the studies of the Walcheren fever that
prevailed among the English army invading Holland in 1809, as

reported by Dawson and Davis.
In the paper referred to Woodward states:

I never meant this term (typho-malaria) to represent a specific type of fever,
but intended it to designate all the many-faced brood of hybrid forms resnlting
from the combined influence of the caunses of malarial fever and of enteric fever.

In another place he states:

And this brings me, at length, to answer the gqunestion, Is typho-malarial fever
a special type of fever? and I reply unhesitatingly that it is not. I, at least, am
free from the blame of that error, if anyone has fallen into it. In my first pub-
lished account of typho-malarial fever I expressly denied that it could be regarded
as a new diseage. * Much rather,” I said, **should it be considered simply as a
new hybrid of old and well-known pathological conditions, in which the exact
train of symptoms is as variable as the degree of preponderance attained by each
of the several comcurring elements.” And this is the view which I advocate
to-day. The essential point which I desire most to impress upon you is the recog-
nition of the group of hybrids between typhoid fever and malarial fevers.

Furthermore, Woodward advocated the idea that typho-malarial
fever was modified in individuals suffering under the scorbutie taint.

He says:

Now, when either of the forms of typho-malarial fever which I have described
occurred in individuals suffering under the scorbutic taint the symptoms were
modified to a degree corresponding to the intensity of the scorbutic condition.
The effect of the complication was to increase the tendency to mental and bodily
prostration during the disease, to tardy convalescence subsequently, and to
increase the frequency of petechial and purpuric eraptions and of hemorrhages
from the nose and bowels. Sometimes the characteristic scorbutic condition of
the month was developed doring the progress of the fever when it had not pre-
viously made its appearance. When the characteristic typhoid process was devel-
oped in individuals laboring under a marked scorbutic taint, the symptoms closely
resembled those of spotted typhus. Fatal hemorrhages from the bowels were
common in such cases, and on dissection the lower patches of Peyer were found
converted into dark red or black pultaceous slonghs of considerable size and thick-
ness. I sappose the scorbutic condition to have modified the typhoid ulceration
in such cases just as we often see it modify the condition of superficial ulcerations
or of gunshot wounnds,

Major Woodward ecloses the paper above referred to with the fol-
lowing statement:

If I have rightly presented the subject, a just appreciation of the hybrid forms
which I have urged on your attention to-day is a matter of grave practical impor-
tance, not merely as a question of military medicine, though most important in
that connection, for I take it that whenever again hereafter an army, recruited in
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a comparatively nonmalarial region,shall campaign on malarial goil, these hybrid
forms will appear once more in epidemic proportions; but meanwhile, I suppose,
in sporadic or endemic wise, we shall continue to have these cases to deal with in
civil practice in all the miasmatic regions of our Middle and Sonthern States, and
their ready comprehension is therefore a question of gerions moment to every
American physician engaged in practice in such localities.

Adopting the nomenclature suggested by Woodward, there were
reported to the Surgeon-General’s Office, beginning with July 1, 1862,
and ending June 30, 1866, 57,400 cases of typho-malarial fever, with
5,360 deaths.

Sinece the war of the rebellion the physicians of this country have
been divided in their opinions concerning the so-called typho-mala-
rial fever. A considerable number of those praecticing in the South-
ern States have continued to use this term, but the majority of these
have used this designation to represent what they believe to be a
severe form of malarial fever, and have never placed Woodward’s
interpretation upon the nature of the disease. On the other hand, a
large proportion of the physicians practicing in the Northern States
have denied the existence of this hybrid infection. It is quite evident
that the ultimate solution of this problem had to wait upon the dis-
covery of the plasmodium of malarial fever by Laveran and of the
bacillus of typhoid fever by Eberth.

Laveran' appears to have been the first to record cases of so-called
mixed malarial and typhoid infection. In 1854 he reported a case of
intermittent fever oceurring during convaleseence from typhoid fever,
and a second case in which the malarial attack immediately preceded
and closely followed the attack of typhoid fever. These cases are as
follows:

Case 1.—Soldier; age 22; admitted to military hospital at Constantine, Algeria,
August 2, 1882, In March, 1881, he was said to have had a fever which lasted
three days, with herpes labialis. He recovered without quinine.

July 31,—The first svinptoms of his disease were malaise, headache, thirst, high
fever without chill, and general weakness; fever continned withont marked
remission until entrance to hospital; temperature, 40.8° a.m., 40" p. m. Typhoid
condition well marked, slight diarrhea, pain upon pressure in the right iliac
fossa. Althongh the diagnosis of typhoid fever appeared probable, quinine was
prescribed for a few days.

The diagnosis of typhoid fever was later fully confirmed, although rose spots
were not present.

August 11.—Defervescence beginning.

Z0fh.—Temperature normal; the chart is typical of typhoid fever.

29th.—The patient reported that he had a chill for several days at about 7 p. m.;
temperature 30.5° p. m.

30th.—Temperature 37.2° a.m., 38.5° p. m. Examination of the blood made at
8 a.m.shows a large number of pigmented malarial parasites, both free and intra-
corpuscular; quinine was given.

dI1st.—Apyrexia; paragites in the blood reduced in numbers; guinine continued.

September 3.—No parasites found. Recovery followed.

——— e

! Laveran: Traité des Fiévres Palustres, Paris, 1884,
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Case 2.—Soldier: age, 28; admitted to hospital Janunary 25, 1883. Previons
history of intermittent fever in August, 1882, Present sickness beginning on
January 20; characterized by daily chills at 2 a. m.

January 24.—Temperature 40.2° a. m., 38.9° p. m. Anwemia well marked;
mucous membranes pale; general emaciation and weakness; anorexia. Examina-
tion of the blood at 2.80 p. m. shows pigmented malarial parasites, free and within
the blood corpuscles; also pigmented leucocytes: quinine given,

25th.—Temperature :8.2" a. m., 38.4° p.m.; quinine.

Under this treatment the parasites disappeared. temperature retnrned to nor-
mal, and appetite increased.

February 8. —Patient complains of inability to sleep: headache, and general
malaise for two or three days. There has been no chill, Temperature 39.5° a. m.,
40.6° p. m. Examination of the blood failed to show malarial parasites. Quinine
given.

9th.—Fever continues. Temperature, 39.7° a. m., 39.9° p. m.: prostration well
marked; general malaise, headache, insomnia, slight diarrhea, and some pain on
pressure in the right iliac fossa; quinine continued.

11th.—Temperature 39.3° a. m,, 40,3 p. m,: rose spote appeared on the abdeomen;
guinine discontinued.

15th.—Defervescence beginning,

20th., —Temperature normal on the seventeenth day of the disease.

25th,—Patient angemic and weak, Examination of the blood shows no malarial
parasites. Condition continued to improve until March 8, when a chill occurred
at midday followed by fever; temperature rising to 40.3°. Examination of the
blood showed malarial parasites of the tertian variety; gquinine given. From this
time under the use of quinine convalescence was rapid.

In this country, Kinyoun,'in a study of malarial and typhoid fevers
in the United States Marine Hospital, New York, recorded under the
title of ‘‘entero-malarial fever” cases showing ‘‘a combination of
malarial and enteric fevers, which clinieally presented some devia-
tions from the general course of either disease.”

He divided his eases into two groups:

I. Cases in which the symptoms of malarial fever predominate,
masking the enteric lesion; 2 cases.

II. Cases in which the symptoms of enteric fever are most promi-
nent; J cases.

The following is the history of the eases belonging to the first group:

CasEe 1.—Patient taken sick two days before admission, the attack commencing
with a chill followed by fever, marked by a remission. A microscopical examina-
tion of the blood was made and **a large number of the plasmodia malarie was
found free both in the serum and within the blood corpuscles. This established
the diagnosis of malarial fever of the remittent type.” On the fifth day after
admisgion there appeared on his abdomen several suspicious-looking spots sung-
gestive of enteric complications. On the day following he had slight epistaxis, a
tendency to diarrhea and tenderness in the right iliac fossa. The case afterwards
ran the typical course of typhoid fever. Patient recovered,

Casg 2,—The symptoms were less prononnced than in the first case. *‘The
plasmodium malarice was found in the blood in abundance, and later the typhoid
bacillus was isolated from the stools.”

'Weekly Abstract of Sanitary Reports, Vol. V, 1880,
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Concerning the 3 cases of Group II, the author says: **The enterie
symptoms were well marked, giving a clear history of the digease.”
There were lassitude, ete., ‘““followed by diarrhea, epistaxis, and
tympanites, and in one case slight hemorrhage.” In these cases the
parasite was found ‘‘ confined to the eorpusele, not free in the blood.”

In one of these cases, during the third week when convalescence
appeared to have been established and temperature was normal, he
had a sudden access of fever two days in sueeession. Examination
showed the plasmodium malarice. Patient recovered.

The other eases of this group died, 1 from peritonitis and 1 from
pneamonia.

Kinyoun does not record the variety of the parasite found in his
cases.

In 1894, W. Gilman Thompson, in a paper before the Association
of American Physicians, reported 3 cases of mixed malarial and
typhoid infection. The following is taken from Thompson’s history
of one of his cases:

On his admission his appearance suggested typhoid fever. and he was treated
accordingly by the Brand method of cold tub-bathing, There wag slight enlarge-
ment of the splenic area of dullness, great prostration, diarrhea. and a typical
typhoid tongue, dry, coated on the dorsum, with thin red margins and swollen
papillze. There was continned fever, which lasted for seven weeks, and during
this period the patient developed the following symptoms: A genuine typhoid
eruption, there being some forty distinct rose spots on the abdomen and chest,
which appeared in successive groups; hemorrhages from the bowels, of which
there were four or five of considerable amount; tympanites, bronchial catarrh,
slight albnminuria with granunlar casts, semistupor and delirinm, subsultns. great
prostration and emaciation, and the facies of the typhoid condition.

On the thirteenth day of the illness there was a severe chill, lasting about three-
quarters of an hour, and 8o violent that the patient shook the bed. It was accom-
panied by a rise of temperature to 106,6° F., but there was no sweating. During
the third week two other chills occurred of equal violence. As the first took
place before the hemorrhage. and also before the eruption became decisive, and
as there was nowhere evidence of suppuration, it appeared possible that there
might beerror in the diagnosis, and the blood was carefully examined for the mala-
rial plasmodinm. [t was found in exceptionally large numbers in the red cor-
puscles and also independent of them. When the next chill and exacerbation of
temperature ocenrred quinine was given hypodermically. with the effect of redue-
ing the temperature 4,5° (105.5 to 101" F.). This treatment was several times
repeated, and on one occasion at the end of the third week the temperature was
temporarily reduced from 106.4° to 99° F. No more chills occurred after the
beginning of the fourth week, but the nse of quinine was continued by the mouth,
and the bathing. previously interrupted by the hemorrhages, resumed. The
patient made a good recovery, and after fifty-five days in the hospital was dis-
charged, enred,

With reference to these cases Thompson says:

In the first case reported the plasmodinm became active during the height of the
typhoid disease, In the second and third cases the malarial symptoms remained
latent (although the plasmodinm must have been already present) until the force
of the enterie infection had been completely expended, when they assailed a body
weakened by a fever of considerable duration.
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Thompson believes that while it is unwise to accept the term typho-

~ malarial fever as indieating a third form of disease, it can not be denied

that the two diseases may coexist.
Osler' reports 3 cases in which ‘“‘there was a definite history of

- malaria within a few months of the onset of the typhoid fever,” and

1 ease in which a patient having malaria subsequently developed
typhoid fever. The history of the latter case is as follows:

The patient, a man aged 20, had, during sixteen days prior to admission, head-
ache and congh, oceasional nose-bleeding, and three chills. On admission. October
16, the temperature was 1007, but fell in the early morning of the 17th to 96°.
The malarial parasites were found to be present in the blood. He was ordered
quinine, 4 grains, three times a day. On the 17th the temperature began to
rise a little after 12 a. m., and at 8.30 p. m. he had a chill, after which the tem-
perature rose to nearly 105, then fell throughout the next might and was normal

‘at 8 0. m. The case was one of ordinary tertian intermittent, and the quinine was

continued. On the 15th, 19th, 20th, 21st, and 22d the temperature was normal or
snbnormal. A two-hourly temperature had been taken. Up to 8 a. m. of the 22d
he had taken S0 grains of quinine. He had no more fever, and the malarial para-
gites had disappeared from the blood. At 8 a. m. on the 22d the temperature was
97.5°. At 4 p. m. it was 98", It gradually rose throungh the evening, and at 12
midnight it was 102.5 . The next morning it was 102.2", roze throughout the day,
and from 4 to 8 p. m. was at 105", so that within the twenty-four hours from 4
p. m. on the 22d to 4 p. m. on the 23d the temperature had risen 7°. Naturally
we thought this was a recurrence of malaria, in spite of the administration of
quinine, of which he had had 9 grains up to 10 a. m. on the 23d. From 8 p. m.
on the 23d thronghont the 24th and 25th, the temperature remained practically
between 103" and 105°, aninfluenced by the quinine (which was continued) and
only influenced slightly by sponging. The quinine was continned until noon
on the 26th. The whole appearance of the man was snggestive of typhoid fever,
and subszequently spots appeared, the spleen enlarged, and the disease ran a per-
fectly normal course, typical, but of great severity, the tampm'a-ture not falling to
normal nntil between the fifth and sixth weeks.

Osler further says:

There was no case with the character of the two diseases so blended tnat it
seemed a compound or hybrid malady, nor was there an instance in which the
manifestations of the two diseases were concurrent.

The same anthor? records a case of continued malarial fever, last-
ing from September 28 to October 7, 1894, in whose blood the mstivo-
antumnal parasite was found during the attack, and which was fol-
lowed by a severe typhoid fever beginning on November 6, or thirty
days later. The ease ended in recovery,

Vincent,® a French army surgeon, on duty at the bacteriological
laboratory of the Hospital du Dey in Algeria, records 17 cases of mixed
malarial and typhoid infection, which he designates as * fievre typho-
palustre.”

These cases were observed among soldiers who had HEFUFﬂ in Mada-

'Jﬂhns Hopkins Hospital Reports, Vol. I'U' 1895.
* Johns Hopkins Hospital Reports, Vol. V, 1895,
" Mercredi Medical, Paris, 1883, pp. 572-579.
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gascar and Algeria. Although the elinieal picture was a variable one,
sometimes partaking of that of malaria and sometimes of that of
typhoid fever, as a rule the typhoid symptoms were dominant. The
earliest symptoms were manifested by a rise of temperature, with or
without ¢hill, severe headache, sometimes epistaxis, and general body
pains. Once established, the fever continued, often irregular in its
course, or higher in the morning than in the evening. In 2 cases the
initial fever was of short duration and was followed by an almost
normal temperature, the latter interrupted by an oceasional rise. The
pulse followed the oscillations of temperature, remaining in the mean-
while frequent. It often varied from 130 to 150 or more to the minute.
It was dicrotic, compressible, sometimes threadlike, and was accom-
panied by cardiac distress and irregularity.

Profound stupor, delirium, great excitement alternating with eol-
lapse, earthy hue of countenance, dusky, dry lips and tongue, and
marked albuminuria, symptoms which indicated the severity of the
infection, were to be seen in all of these cases. Sometimes the disease
was ushered in by coma like that of pernicions malaria, death oecur-
ring during the first week. Thoracie complieations (bronchitis and
pneumonia) were almost constant. Rose spots were present in 12
cases. [Iliac tenderness was present; in some cases constipation.
Diarrhea, slight or profuse, was the rule. One patient died with chol-
eriform symptoms. Two cardinal symptoms were never lacking—the
earthy color of the face and the marked enlargement of the spleen.
There were also enlargement and tenderness of the liver.

While death might be caused by the intensity of the infection, it
was often in consequence of complieations such as myocarditis, paren-
chymatous nephritis, gangrene of the lung, lobular pneumonia, abseess
of the kidney and spleen, peritonitis, ete.

Convalescence was slow and was sometimes marked by isolated
PArOXYSImS,

In all of these patients mierosecopic examination of the blood made
during life and at the beginning of the disease showed, in variable
numbers, the malarial parasite (amoebic, segmenting forms, and cres-
cents) except in 1 case, in which large doses of quinine had been
taken. In this case large numbers of the parasite were found in the
tissues of the spleen after death.

Death occurred in 8 of these eases. Swelling or uleerations of Peyer’s
patches were found in all in varying degree. These changes were often
slight. Onece or twice they were reduced to a simple psorentery (sim-
ple psorenterie). The mesenterie glands were enlarged. The spleen
constantly inereased in size, weighing in one case 700 grams and in
another 900 grams, and its surface was of adark color. The liver was
enlarged, of a brown color and soft eonsistency. The kidneys showed
the lesions of parenchymatous nephritis. Seections of the liver showed
marked pigmented infiltrations of the capillaries. The same pigmen-
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tation, yellow or black, was found in the spleen. Sections of the
spleen showed sometimes a large number of malarial parasites and
erescents.

In all of the fatal cases eultures from the spleen gave a motile
baeillus, which did not liguefy gelatine, and which grew upon potato
as a moist, colorless layer. This bacillus grew well in bouillon to
which earbolie acid had been added, and did not ferment lactose.
It showed all of the characteristies of the baeillus of Eberth.

As the result of the miecroscopic study of the blood, and of the
pathological and baeteriological findings at the autopsy, Vincent con-
c¢ludes that the disease under consideration is “* none other than a
mixed infeetion due to the association of the typhoid baecillus and the
malarial parasite. Whether the typhoid germ developed secondarily
upon a soil already invaded by the malarial poison (which appears to
be most frequently the case), or whether the two infections are coin-
cident, they produce by their conjunction a remarkable disease, of
hybrid character, sometimes partaking of the nature of remittent
malarial fever and sometimes of that of typhoid fever.”

In 1897 Da Costa'® reported 1 case:

Male; age, 25 years; admitted to hospital November 9. Began more than three
weeks ago to have chills every second day, followed by high fever and sweating.
Has had some diarrhea for two weeks. Upon admission he had continued fever
and exhibited features of typhoid fever. Temperaturerose to102.4" in the evening.

10th.—Temperatare, a. 1., 100°; p, m.,103.8". Thereafter the fever followed the
course of typhoid. There were rose spots and pea-soup evacuations,

Examination of the blood (date not stated) ** showed various forms of malarial
organisms, though not the crescentic forms.”

Lyon® reported the following observation:

Casg.—Male; age, 48; admitted to Johns Hopkins Hospital January 5, 1898,
Well-established history of previous malarial attacks during June, Augunst, and
October, 1807. Present illness dates from Decemnber 18. Between this and Janno-
ary 5, 1898, he had daily chills, slight, and confined to his back. No sweats, cough,
or epistaxis. On admission, temperature, respiration, and pulse normal; tongue
dry and coated; abdomen full and rather tense, but not tender; no gurgling in
iliac fossm: a few rose spots on abdomen; bowels constipated; Ehrlich’s diazo-
reaction in the urine; no malarial organisms in the blood; Widal's reaction absent.
During the forty-eight hours following admission two suspiciouns febrile paroxysms
occurred, without chills or sweating. Repeated examinations of the blood for
malarial parasites were negative. The case pursued the characteristic course of
typhoid fever, and was of average severity. Widal positive. Temperature reached
normal on the thirty-first day. Nine days later there was a febrile paroxysm, with-
out chill or sweating. This was followed by a similar paroxysm two days later,
and a third paroxysm two days after this. Examination of the blood during the
third paroxysm showed numerous full-grown pigmented tertian malarial organ-
isms and a few young hyaline forms in the red-blood corpuscles. Quinine was
given in full doses, and no further evidence of malarial fever was seen. The case
ended in recovery,

—_—— e -

! International Clinies. Vol. II. Seventh Series, July, 1807.
*American Jonrnal of the Medical Seciences, January, 1899,
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It will now he interesting to inquire whether or not the conditions
prevalent among our troops during the late war with Spain have
thrown any light upon the so-called typhomalarial fever as defined
by Woodward. Let us repeat that Woodward believed that this dis-
ease was due to the coexistence of the malarial and typhoid poisons
in an individual. He never taught that typhomalarial fever was only
a severe form of malarial infection.

We will first record the results obtained by those medical officers
who were assigned to general hospitals or to military camps for the
purpose of making expert blood examinations.

Acting Asst. Surg. J. J. Curry, U. 5. Army, on duty at the general
hospital, Fort Myer, Va., to which hospital many cases were sent
from Camp Alger, Va.; Jacksonville, Fla.; and Montauk Point, N. Y.,
reports as follows:

‘We have met in our investigation 12 cases in which both the malarial parasites
were found in the blood, and at the same time the Widal reaction was obtained.
In but 1 of these cases was the malarial parasite found in the conrse of the fever
of typhoid. This case is of unusnal interest, and I will refer to it later. In 8 of
the cases the malarial parasite appeared, with accompanying symptoms, during
the convalescence. In the remaining 8 cases the soldiers had had typhoid fever
from two to six months previously to tha malarial attack. At the time the blood
of these cases showed the malarial parasite it also gave the Widal. These cases,
of course, do not come under the head of mixed infections, but their mention
serves to illustrate a possible source of error in cases reported as mixed infections,
simply becaunse the Widal was obtained at the same time that the malarial para-
gite was found in the blood. In 8 of these cases of mixed infection the mala-
rial parasites occurred during convalescence only. In the other case the parasite
was found both in the first week of the disease and on the eightesnth day of nor-
mal temperature during convalescence. All of these men came from Cuba and
had had malaria there, The earliest period at which the malarial attack occurred
during convalescence was on the fourteenth day of normal temperature; 1 case
on the seventeenth, 1 on the eighteenth day, 1 on the twenty-second day, and the
others at varying intervals from one to two months after the temperature had
reached normal,

The case in which the parasite oceurred during the acunte stage of his typhoid
deserves special mention. This soldier, a man about 27 years of age, native of
Massachusetts, a first-class private, Signal Corps, U. S. Army. was in Cuba with
the Fifth Corps during the Santiago campaign.

History.—He had chills and fever at Santiago July and August, 1898; came to
Montauk Point, and then to the command at Fort Myer about November 1. On
November 17 he had a chill and sharp rise of temperature; blood examination
showed double tertian (2 crops of tertian malarial parasites, 1 matare, 1 half
grown); his temperature reached normal on the 18th, but on the 20th the temper-
ature was 100°; the temperature rose to 1038° on the 22d; blood examination showed
the westivo-autumnal parasite on this day; no tertian parasites: Widal. negative.
Blood was examined daily; the mestivo-antnmnal parasites (ovoids, crescents. and
round bodies) were found in gradnally lessening numbers until the 27th day of
November, i. e., up to the Sth day of continnous fever, then they disappeared; the
temperature came down to normal after nineteen days of fever; the highest point
recorded on the temperature chart was 104" on November 27, After repeated
examinations for Widal, a positive reaction was obtained on the 25th day of the
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disease (after the temperature had been normal nearly a week). The man’s tem-
perature remained normal until December 26, when he had a sharp chill, the tem-
perature rising to 106°; the temperature fell to normal, but was followed by
another chill and rise to 103.4" on the next day. Examination of blood showed
double tertian (two cropsof the malarial parasite). The first chill occurred after
eighteen days of normal temperature,

In these 0 cases the malarial infection was in 5 single tertian, in 2 double tertian,
and in 2 double tertian and wstivo-antumnal.

‘We have found malaria complicating, or rather recurring, during the convales-
cence from other diseases, and even in surgical cases, There appears to be no
connection between typhoid and malaria other than that an attack of typhoid
fever, by lowering the individual's resisting powers, gives favorable soil for a
recurrence of his malaria, or affords a suitable condition for a fresh invasion hy
the malarial parasite.

Probably careful investigation would reveal the fact that convalescents from
diseases other than typhoid show quite as large a percentage complicated by
malaria.

Acting Asst. Surg. James Carroll, U. 8. Army, who made blood
examinations at both Camp Alger, Va., and Jacksonville, Fla., failed
to find the malarial parasite in the cases of fever examined by him.

Dock, of Ann Arbor, who was assigned to duty at Chickamauga
during the early part of September, 1898, and afterwards visited the
camps at Knoxville, Tenn., and Middletown, Pa., sums up the result
of his painstaking labors as follows:

I found no evidence of combined typhoid and malarial infection. Among so
large a number of cases of typhoid fever in men from all parts of the conntry
some cases of that kind must have occurred.

Dr. James Ewing, who was detailed by Surgeon-General Sternberg
to duty at Montauk Point, N. Y., to render what assistance blood
examinations might give in the diagnosis of fevers among troops
arriving from Cuba, makes the following valuable observations:

In 69 cases giving a distinet history of recent malarial fever and exhibiting
similar evidence in the blood in the form of severe anmmia, pigmented lencocytes,
often atypical pigmented intracellular bodies, and in some cases a few plasmodia,
the guestion of a double infection with typhoid fever and malaria had to be
considered.

Of these, 40 were reported as cases of typhoid fever in ansmic and malarious
subjects. In some of these cases the dizease began with one or more short rigors
repeated on successive days, after which the disease progressed with the usual
symptoms of typhoid fever. In one such instance (791) tertian parasites were
found during the first few days and before typhoid fever was suspected, but they
disappeared rapidly under quinine and were not again seen. The patient died
from peritonitis in the fonrth weelk.

In another case (514) the nsnal history of Cuban malaria was interrupted by
the development of typhoid fever with all essential symptoms; plasmodia could
not be found in the blood, but in the second week of convalescence tertian chills
and fever developed and tertian parasites were found in the blood.

In a third case (683) the history indicated the slow onset of typhoid fever in
Cuba, which was safely withstood without quinine, but in the second week of
convalescence, tertian chills and fever supervened and tertian parasites were
found in the blood.
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There were other cases (1,3,51,115, ete.) illustrating the same behavior of the
malarial infection during the conrse of typhoid fever.

Further evidence of the usual incompatibility of malarial Bnd typhoid fevers
were furnished by the 2 fatal cases of typhoid fever in malarious subjects that
came to autopsy (523,683). There no parasites conld be found in the blood dur-
ing life, but in smears from the spleen and marrow diligent search revealed the
presence of a very few rings and crescents, with much old malarial pigment.

The reason why the blood was examined in 159 cases of typhoid fever, was the
intermittent character of the fever, which was exhibited in patients both with
and without malarial antecedents. In no case of undoubted and estahlished
typhoid fever were malarial parasites found in the blood in connection with any
of these sudden rises of temperature, but only at the onset of the disease or dur-
ing convalescence.

On the other hand, many patients whose blood contained numerons parasites
were seen in the typhoid state, but there was always some essential symptoms
lacking to confirm the diagnosis of typhoid fever, while the subsequent course of
the disease, where observed, demonstrated the purely malarial character of the
fever.

The patients might suffer from epistaxis, hematemesis, bloody stools, tympa-
nites, a few rose spots, thongh oftener herpes, diarrhea, and delirinm, and in
gome a partial Widal's reaction was obtained. But the intestinal symptoms were
inconstant or referable to dysentery or simple diarrhea. from which many of the
malarial cases suffered, and these patients never showed subsultus, or cracked
tongues, and they did not die, or if they did dysentery and malaria were demon-
strated at or before the antopsy.

In another group of 20 cases the absence of any large number of parasites and
presence of typhoidal symptoms left a reasonable doubt regarding the diagnosis.

These cases seemed almost certainly malarial on account of the previous history,
the facies, the ansmia, and nsually the sndden recovery at the turn of the disease,
while in 7 of them a few parasites were found in the blood.

On the other hand. the suspicion of typhoid fever was raised by the continued
fever, abdominal symptoms, and general typhoidal state, although symptoms of
typhoid fever were not present in distinet and convincing form. A moderate
reaction with Widal's test was sometimes obtained in these cases, but this evidence
failed to be convincing after sharp reaction had occurred in a case of dysentery
(260) and in a cinchonized case of pernicious malaria (328).

It is possible that some of these patients suffered from both active malaria and
typhoid fever, but there was no positive indication that the latter infection was
present. In the cases that came to avtopsy there was never any dounbt of the
nature of the disease, It was either typhoid fever or malaria, but never both,
althoungh microscopical evidence of dormant malarial infection was found in at
least 2 cases of typhoid fever.

In short, in spite of every painstaking effort the attempt to find a case of typhoid
fever and active malaria progressing simultaneously was ansuccessful.

From the study of this group of cases it is concluded:

(1) That typhoid fever is to a large extent incompatible with active maiarial
fever, and that during the course of the former the latter infection is usually
suppressed.

{2) That the presence of old malarial infection may alter the conrse of typhoid
fever through the anwemia, but that active sporunlation of the malarial parasites
very rarely occurs during the course of established typhoid fever.

(3) On the other hand. since malarial paroxysms often reappear during con-
valescence, a scanty growth of the parasite must often persist during the course
of typhoid fever, and it is possible that some of the irregularities of temperature
observed in these cases are referable to this partly suppressed growth.
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{4} That the anatomical evidence of a post-mortem examination is much needed
to demonstrate the existence of typhoid fever in cases showing active malarial
paroxysms,

Acting Asst. Surg. Charles Craig,' U. 5. Army, who spent several
months at the Sternberg Hospital, Chickamauga Park, Ga., reports
a ease of combined typhoid and gquartan malarial fever, the first case
to be placed on record in which the quartan parasite has been found.

History.—Male; malaise, constipation, and headache, with evening temperature
of from 101° F. to 102" F. from September 20 to October 5, on which date he
was admitted to hospital. The previous evening he had a slight chill. On
admission the symptoms were gurgling and tenderness in right iliac fossa; drv,
hot skin and typhoid tongue. Later there was tympanites. epistaxis, and rose
spots.

Oetober 12, or about the twelfth day of disease, Widal reaction pronounced.

1ith,—Temperature a. m., 100° F., when he had a slight chill with rise of tem-
perature to 103.4° F. Evening temperature 101" F., and for the succeeding two
days it ranged from 101° F. and 102" F.

18th.—Seventy-two honrsafter the first chill a second and severer chill oceurred.
Examination of the blood showed the guartan parasite in abundance. The
patient’s general condition was markedly worse,

21st,—A third paroxysm, the temperature rising from 99.2° F. to 104.6° F, This
was followed by a fourth and fifth paroxysm on October 25 and 28. Large doses
of quinine prevented their return. The case terminated fatally.

Craig’s description of the parasite and the chart accompanying the
description prove that the organism was of the gquartan variety.

Da Costa ? reports 10 cases of typhoid fever among soldiers under
treatment at the Pennsylvania Hospital, proved to be such by elinieal
symptoms, and in nearly every instance by the Widal test, in which
also the malarial parasite, generally of the tertian variety or of the
astivo-antumnal type, was present.

The soldiers ecame from Camp Meade, Pa., except one, who had been
in Porto Rico.

Da Costa says that attention is nearly always ealled to the malarial
complication by the occurrence of a chill. These ¢hills came on late,
and sometimes not until a relapse. In only one instance of the 10 did
the chill happen in the early part of the typhoid fever. In 1 case the
chill occurred on the twenty-sixth and twenty-eighth days of the
disease, and the tertian parasite was found on the latter date. In a
second case, *f late in the disease, rises of temperature oceurred from
normal to 100,8°, without chills; the malarial organisms of tertian
type were found during these fever rises.” In a third, the chill
oceurred on the fifth day after admission, followed by a temperature
of 106°. Tertian parasites in unusual number were found. In a
fourth ease the chills occurred on the forty-seventh day of the disease;
the type of the plasmodium was not well defined.

Da Costa gives, as a striking illustration of late appearance, a case

"I'he Philadelphin Medical Journal, June 17, 1899,
**+ Malaria with typhoid fever.” The Philadelphia Medical Journal, May 6, 1809,
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in which it was only during the third relapse and on the eighty-eighth
day of the disease after a hard chill that malarial organisms were
found. The aunthor’s experience teaches him that cases of mixed
malarial and typhoid infection are distinguished by chills and by the
long duration of the fever.

Muehleck,! as the result of the eareful study of the blood of 90 sol-
diers admitted to St. Agnes Hospital, Philadelphia, reports the pres-
ence of the malarial parasite in 7 instances. Dr. Muehleck has kindly
informed us that in all the eases in which the parasite was found the
soldiers had come from Porto Rico or Cuba. The period of the dis-
ease at which the parasite was found was as follows: During the
second week, 1; third week, 1; fourth week, 3; undetermined, 2.

The varieties of the parasite are not stated. They are deseribed as
‘*extracorpuscular or intracorpuscular bodies, which in some instances
contained pigment. These bodies were spherical, irregular in outline,
and, as first stated, sometimes contained pigment which, at least in
the intracellular variety, was usually gathered in or near the center of
the body. In iwo instances sluggish, ameboid motion was observed,
while in the rest the bodies were gquite motionless. * * * Evidences
of rosette formation or of sporulation were never observed, nor did
we ever succeed in finding rings, erescents, or ovoid bodies belonging
to the mstivo-autumnal variety.”

‘Withington * reports 3 cases of typhoid fever coincident with mala-
rial infection and 4 cases of typhoid in which the parasite was found
during convalescence. Withington’s cases oceurred among soldiers
who had returned from Cuba; the variety of the parasite was mstivo-
autumnal in 6 cases; in 1 the variety is not stated.

The history of one of the coincident infeetions with malaria and
typhoid is as follows:

J. A. F.,aged 18, of the Second Massachusetts Volunteers, was sick and in the
hospital in Cuba about July 18 with chills and fever. At that time some vomiting
and diarrhea, with bloody stools. Came to Montauk Point and thence went to
his home in Orange, Mass,, but did not feel well at either place. About Septem-
ber 10 had chills and fever for five days.

Entered the hospital September 24, at which time he had had no chill for eight
days. BSome diarrhea, but lately constipation. The enlarged spleen could be felt,
and there was alimited number of rose spots. The plasmodia malaris were found.
The Widal test was negative on September 30. On the night of October 4 he was
seized, while in the act of defecation, with some pain in the abdomen, and the tem-
perature dropped 2°. The next morning the abdomen was found moderately dis-
tended, muscles rigid, tympany general except in left flank, where there was dall-
ness. He failed during the day and died at 10,45 p. m. October 5.

The antopsy showed a marked malarial spleen, much enlarged (weight 430
grams), symmetrical, of dark, slate color. The follicles could not be made out;

1 Results of the examination of the blood of 90 soldiers ill with typhoid at the
St. Agnes Hospital.,” The Philadelphia Medical Journal, May 20, 1309,

“¢t Coincident malaria and typhoid infections as seen among our returned sol-
diers.” Report of the Boston City Hospital, 1899,
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spleen fairly firm, little pulp on scraping; microscopically, much black pigment in
the cells. There were also numerous typhoid ulcers, one of which, at a point 55
em. above the ileocesecal valve, had perforated the Lowel, cansing general fatal
peritonitis,

The author also records 4 cases in which, as he states, the probabil-
ity seems very strong of a typhoid supervening upon a malaria,

We quote the history of one of these cases.

J. W., aged 25, Seventh U. 8. Infantry. Two weeks before leaving Cuba had
chills and fever for six days. Recovered. Again chills and fever on transport
from Cuba. Felt well while at Montaunk nntil September 5. Then malaise, head-
ache, and diarrhea. Entered hospital September 13. Rose spots; Widal reaction
positive; no plasinodia, His temperature ran a fairly characteristic typhoid
eourse, becoming normal on October 12. On the 18th a chill while in bath, Tem-
perature rose 3° and returned to mormal. No search for plasmodia appears to
have been made on this day. For thefollowing week there was some fever, which
was supposed to be a recrundescence of the typhoid. A slow recovery with great
prostration. The record shows no plasmodia at any time.

Concerning these cases, Withington says:

The evidence of primary malarial infection while in Cuba is as strong 4s it can
be without microscopic demonstration, but the malaria was generally in abeyance
during the progressof the typhoid, the latter disease running its course in some
cases typically, in others more or less atypically.

The author also records 3 cases in which the sequence was (1)
malaria, (2) typhoid, (3) malaria, and remarks that *‘each of these
seemed to hold the field alone for the time being, the original malaria
becoming dormant while the typhoid was in progress, so that the
latter disease was in all respects unmodified, and then with recovery
of the typhoid the malaria reasserted itself as before.”

The following ecase is given in illustration:

J. C. G., aged 28, Fourth U, S, Infantry. Had a sudden onset of fever August
25. There were chills, fever, and sweating of daily occurrence. Says he was
cured of this at Montauk. Entered hospital September 6. Diarrhea; five or six
dejections daily; green to dark; slimy; twice bloody. Pain and tenderness about
umbilicus, No plasmodia found. The fever reached normal for cne day, Septem-
ber 13; for the next ten days ran about 100°, and on September 22 the Widal test
was positive, From September 28 the fever was higher (102°), but had gone
by October 6, and the patient was convalescent. October 20 plasmodia were
present, the patient having on that day a chill which shook the bed, with tem-
perature nearly to 105°. There was no further manifestation of the disease
after this,

From the Massachusetts General Hospital, through the kindness of
Dr. Vickey, we are able to report the following cases:

Case I.—Soldier; age, 28; regular; Cuban service. Admitted Angnst 23, 1808,
Widal positive; crescents in blood; afebrile after first day. Diagnosis: Malarial
remittent-typhoid convalescent. Transferred to another hospital. Had another
relapse, but whether typhoid or malaria is unknown. Termination unknown.

Case II.—S8oldier; age, 24; regular; Cuban service. Admitted September 6.
Widal positive and ovoids on September 10. Diagnosis; Typhoid fever-malarial

7273—11
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remittent. Temperature very irregular; remained subnormal after three days;
quinine administered. Recovery.

Casg 1IT.—Soldier; age, 26: Volunteer; Cuban service. Admitted September 6.
Widal positive; chill on day of entrance with a temperature of 105.5. Double
tertian parasites. Quinine administered with no further rise of temperature.
Recovery.

CasE 1V.—Soldier; age, 22; Regnlar; Cuban service. Admitted September 13,
Widal positive. Symptoms quite typical of typhoid. Tertian (¥) parasites; no
marked irregularity of temperature due to malaria. Dr. Shattuck thinks the
malarial complication probably remittent. HRecovery.

CasE V.—Soldier; age, 23; Regular; Cuban service. Admitted October 15.
Widal positive; tertian parasites in blood: afebrile after first day. Recovery.

Through the kindness of the medical superintendent of the Lakeside
Hospital, at Cleveland, Ohio, we are able to report the following cases
in which the blood examination was made by Dr. E. P. Carter:

Case I.—B. P., Company F, Fifth Ohio Volunteers. Blood examination showed
both the Widal reaction and the sestivo-antumnal parasite. Death resulted.

Case Il.—J. R., Company A, Fifth Ohio. Blood examination showed both the
Widal reaction and the malarial parasite. The form of the latter is not stated.
Patient recovered.

Cask IIL.—G. R., Company C, Fifth Ohio. Blood examination showed both the
Widal reaction and the plasmodinm malarisze. The variety of the latter is not
stated. Patient 1ecovered.

CasE IV.—C. G., Company B, Fifth Ohio. Blood examination showed the plas-
modinm and gave Widal reaction. Variety of parasites not stated. Recovery.

Case V.—A. H., Company L, Fifth Ohio. Blood examination showed the plas-
modium and gave Widal reaction. Type of parasite is not stated. Termination
not given.

Casg V1.—J. J. F., Battery A. Blood examination showed both the Widal
reaction and the mstivo-autumnal parasite. This man developed amoebic dysen-
tery and died.

C. R. Grandy® (typho-malarial fever) reports two cases:

CasE [,—Had a chill in Santiago; was quite ill; but recovered sufficiently to
come to this country; went to Camp Wickoff, Montauk Point, L. I.

August 27.—Had a chill, with temperature 105°.

28th.—Blood contained pigmented tertian parasites, Attack responded to qui-
nine.

September 17.—Patient had chill,

18th.—Two sets of tertian parasites.

19th,—~Widal positive. The fever then ran the course of typical typhoid fever.

October 19.—Fever disappeared.

23d.— Chill, followed by fever and sweat. Malarial organisms were again found
in the blood. Malarial parasites preceded the fever, present at beginning. dor-
mant during height, and then returned.

Cask II.—Four days before the patient, a healthy young man, had had a slight
chill followed by fever; the next day there was a remission, but not a complete
intermission. The fever then became very irregular, but did not rise above 103" F,
Upon examination there was headache, constipation, enlargement of the spleen,
temperature of 108° F. Blood examination showea pigmented tertian parasites
within the red cells; Widal reaction absent. Quinine was given, and the fever
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dropped to not quite normal; afterwardsitrosegradually and the patient developed
a case of typhoid fever, from which he recovered without a return of the malarial

symptoms.

In addition to the foregoing cases which we have quoted at some
length, we have obtained data coneerning 6 other cases of so-called
mixed malarial and typhoid infection, as given in a discussion before
the College of Physicians of Philadelphia February 1, 1899, eon-
cerning the experiences in the hospitals of Philadelphia with typhoid
fever originating among the soldiers in the late war.

Dr. Arthur C. Meigs reported 2 cases of typhoid fever under treat-
ment at the Pennsylvania Hospital, in which there was a return of fever
after convalescence seemed to have been fully established. Exami-
nation of the blood showed the presence of the plasmodium malarise;
the variety was not stated. Recovery followed under quinine.

Dr. Alfred Stengel at the same meeting stated that he had observed
2 cases of typhoid fever in which the malarial parasite had been found
during convalescence; the variety was tertian. Recovery followed.

Finally, W. H. Thompson ' reports 2 cases of typhoid fever in which
attacks of chills and fever occurred during convalescence, and in
which mieroscopie examination of the blood showed the plasmodium
malarise; variety not stated. Patient recovered.

In the following table we have endeavored to arrange, as far as pos-
sible, all of the cases cited by us:

Mixed malarial and typhoid infection.

te, nthor. r of ariety of parasite. ermination,
Da Auth o t! Time of malarial | yyrigty of ite Terminati
CUSEE. i
1884 | Laveran . .c.... 1| Duringconvales- | Tertian _____._.......| Recovery.
| eence from typhoid,
..... dui 1| Proceding the by | . @0 ... oo eesiaae Do,
phoid and during
convalescence,
1800 | Kinyoun....... 1| At mmmﬁunﬂment Not stated. - .oeee - Do,
of the typhoid :
i I PO ee s 2 Goinr'ideut with the |._... do__..............| Death (peritonitis,
1 | . typhoid. phenmonia).
i | —— 1| Doring  convales |..... e e Rocovery.
|  cence.
T b ERE e 1 | BPoabtfol coeeaereuiilznns e s e D,
1504 "I;%uén}pa on 1| Coincident._ .. _.._.| ... A0 e Do,
A e 1 Duﬁng convales |._._. [ o s oL i Do,
1805 | Osler........... 1 Pracadinz the ty- | Tertlan ... ..o....... Do,
phoid 6 days.
..... (i T 1 Freuﬂﬂinﬁ the ty-| Fstivo-autnmnal ... Do,
phoid 30 days.
Viocent......A 2 | At commencement..| Described asameebic Do.
and segmenting
forms and cres-
cents,
Death (myocarditis,
nephritis, ghn-
do - Ao do grene of jthﬁ lunE
S e P S b i b e R e s e e R MR TR E L e
_____ ' [ . 1 PBIH;;WH Tomnids abile oo enn s o ok scess of the kidne
LU - and spleen, peri-
! tonitis, ete.)
1887 | Da Costa. ...... 1| Notatated...........| Notstated........... Recovery.

i Acnto malarial fover,” New York Medical Record, Decembaer 10, 1808,
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Mized malarial and typhoid infection—Continned.
UM Time of malarial |
Date. Author, ber of e "t“muﬁ Variety of parasite. | Termination.
CASEE. Bt i
; d
1800 | Lyon.....ec..-. 1| During econvales- | Tertian .............. Recovery.
CEnCe,
Gninulﬂﬁnt first | Aestivo-autumnal.
[ ol o | S 1 Drn thn aighteenth | Double tertian ...... Do
day of convales- |
CEnee |
_____ [ [y e 1 6 | Doring  convales- | Bingle tertian ....... Do,
CEnCh. .
..... dois s 1 ccceB0 . ceccaccaacic.| Donble tertian - ... Do.
..... ] O, e ] e e (] tertian; Do.
vo-automnal.
..... e S i .P.-trn it mﬂtl:l:glhﬂs after | Not stated...........| Da.
P 1
1898 | BEwing ......_.. 1 Iml:n n'ha.]jr Marblan s, ak Death, fourth
{peritonitis).
..... Aoisseerizn 2 Durlng convales |.....do____..____. ... | Recovery.
CROCe.
_____ [ | gk i s [ TR i e S ) 0 vy I S g Do,
18 | Cralg _......... 1 ﬂoinc:&n:j:lt. eight- | Quartan .______.___._ Death. ¢
¥
Da Costa....... 1 E—oinc.idant..ﬂfthday Tertian . oo iceoe Recovery. 5
UL Lo e S 1| During convales- |..... S SR AR Da.
mnm twauty tl
..... [ e e s e 1 Dui:ﬂng thlrd T e [ s [ S Do,
t-i:l -latil'.c'l:ﬂ:-:.r
_____ (i s s e 1 ng.' :mnvnl-es Wot atated____._._... Do,
cence, forty-sev- i
enth day. :
..... (i [T L ATRRN & | During  convales- | Tartian or FEstivo- Do, :
cencea, autnmnal; gener-
ally the former.
Var not deter- i
min Extracor-
puscular or intra-
Muehleck .. .... 1 | Coincident, second corpuscular bod- | Do.
week, ies in some im-|
..... i £ P o 1| Coincident, third st-ﬂ.nuaamntmning Do,
week. ) imﬁnt— bodies ||
..... [ o P 8 | During convales- erical, irregn- | Dao.
CEncE, fourth lnr in outline, and |
weel. in the intracellu-
il s e 2 | Undetermined. ... lar ‘II'II"I.E‘I‘.;‘ piti- Do.
mentusually gath-
ered in or near the
centor. ]
Withington___ 1 | Colneddent. ... _..... Not stated...________| Death, twelfth day
{:mrfamﬁun}
N ] Y g . i A0 caeeae ceaaeaa.| Hstivo-antumnal ... Recovery.
..... din 2R = 7| During convales- | ___do-__..._.___..._.| Da. 1
CRTCH. |
1808 | Massachusetts 1| Colncident. ........_.| Doabtfal - .......... | Do,
general hos- |
l}itﬂ]. |
S n [ St 1 | During convales- | Tertian .. ____..__ Da.
CETCe,
..... (b ol 1 R it s, ST xEstlvu-nut-umnnl Do,
I |/ P b fE A [ [ e R ) [ S e b - -1
..... [ Lo SRR 1 (o} R o e e Iluuhle-t&rﬂan -w---. | ROCOVETT.
g | Cleveland [ R P e e T o Aativo-antumnal ... Death jcanse not
Lakoside stated).
Hospital.
..... (nfri A 1 oeeaalOcaias i cniecca@0a s an e e Delth (amtmbic dys-
entery).
..... [ | 4. .do.anan....| Not gtated...........| Bpcovery.
Grandy ... _. 1 Immedinteljl'_ipreced Pertia i e (5 Do,
and during con-
valescence,
..... [i o DA N 1| At commencement. .| .cec0 o cmreecrcncnnea- Da.
Meoigs -.... 2 | During  convales- | Not stated. <mmneenes Do,
CEnCE
Stengel ........ - A [ B v Tortlan ciceeooeaene:| Do
Tzlwpm son i [RE 1 | PRI R RRET h  1 ] atnted...,..,....i Do,
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From this table we are able to make the following distribution of
cases according to the time when the malarial parasite was observed
in the blood; also the number of deaths:

Distribution of cases according to the time when the malarial parasite was
observed in the blood; also number of deaths,

_:Nu mber Number
of

Distribution. of
cages, | deaths.

e —— -

Precading the typhaid and aiso ﬂuﬂng ‘the convAlescones . ... ... . ooom oo
At the commencement of the typhold - oo v ccai s e e maae cas
Colncident with the t;rph:ﬁd f it e W R S et N e S W Sl
During convalescencea
Two tosix mant.ha aftor t-}"p-hﬂiﬁ e T R e e o

armi.tm-d e T T e e e e, g
At antopsy ..

AL e AL e eemd 0L sl SRR Siea o 1o SN Al

e — o P

Mortality rate, 15.7 par cent,

H_l—-i—l
= e G R B 06 B S

| Bl moopeas-~
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It is a matter of considerable regret that many of the cases here
given are not accompanied by anything like a complete clinical his-
tory or by detailed deseription of the parasite. In a majority of the
cases there is a mere outline of the history. Henece, any attempt at
a thorough analysis of these cases is difficult and the result perhaps
misleading. We will nevertheless attempt to do so, as far as the
material at our disposal will permit.

First. As to the variety of the parasite. In 51 cases this is not
stated, nor does the accompanying deseription enable the type to be
defined. Of the remaining 44 cases the variety is recorded as ter-
tian, 22; @estivo-autumnal, 12; quartan, 1; tertian and @stivo-
autumnal, 3; tertian and mstivo-antnmnal, “‘generally the former,” 6.

Second. As to time of occurrence, there are 5 cases (5.2 per cent)
reported as preceding the attack of typhoid fever: Laveran, 1; Osler,
2; Ewing, 1; Grandy, 1

In two of these cases the parasite was also found during convales-
cence: Laveran, 1; Grandy, 1.

The interval which preceded the observation of the malarial para-
site and the onset of typhoid fever was as follows: Laveran’s case,
15 days; Osler’s cases, 6 and 30 days, respectively; Ewing’s case,
interval stated as ““ a few days;” Grandy’s case, 15 days.

Of the 18 cases (18.9 per cent) in which the parasite is recorded as
being present at the commencement of the typhoid fever, 1 case is
reported by Kinyoun, 16 by Vinecent, and 1 by Grandy.

In Kinyoun’s case it is stated that the patient was taken sick two
days before admission, the attack commencing with a chill followed
by fever, and that the parasites were at this time in the blood in large
numbers; six days later rose spots were seen, followed by epistaxis, ete.

In Vincent's cases nothing further is stated than that the miero-
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scopic examination of the blood was made during life and at the onset
of the disease ( ‘* pendant la vie et au début de 'affection ).

In Grandy’s case a slight chill followed by fever had oecurred on
the fourth day preceding the examination of the blood, an irregular
fever occupying the intervening days. Upon the administration of
quinine the temperature dropped, but not quite to normal.

It is worthy of observation that of the 23 cases (24.2 per cent) in
which the parasite was observed within a few days preceding the
attack, or at the commencement of the typhoid fever, in none of these
was ifs presence recorded during the acute stage of the fever, and in
only 2 cases during convalescence. The disappearance of the para-
site was probably due in part to the administration of quinine.

In 54 cases (56.8 per cent) the presence of the parasite is recorded
as oceurring during convalescence from the typhoid fever; and in 2 of
these cases it was also seen during the period preceding the attack.

The period during convalescence at which the parasite was found
was as follows: First week, 3 cases; second week, 5; third week, 4;
fourth week, 2; sixth to twelfth week, 7; undetermined, 33.

In 4 cases (4.2 per cent): Kinyoun, 1; Da Costa, 1; Muehleck, 2. The
time of the observation of the presence of the parasite in the blood
can not be determined.

In 1 ease (1.05 per cent) reported by Vincent the parasites were
found at the autopsy. _

In 3 cases (3.1 per cent) reported by Curry chronic forms of the
mstivo-autumnal parasite were found two to six months after the
attack of typhoid fever.

In 12 cases (12.6 per cent) the parasite was fmlnd in the blood dur-
ing the active stage of typhoid fever, and hence these are the only
cases that properly belong under the head of coincident malarial and
typhoid infection. As regards the previous history of malaria in these
concurrent infections, this was positive in 1 case, negative in 3 cases,
while 8 patients had been residing in malarial climates at some fime
shortly preceding the onset of typhoid fever (Cuba, 6; tidewater
region Virginia, 2). The variety of the parasite found in these 12
cases was: Tertian, 1; guartan, 1; smstivo-autumnal, 3; undeter-
mined, 7,

The mortality in these coincident infections was 33% per cent, or
more than double that of the mortality given for all the cases recorded
in our table, viz, 15.7 per cent. Execluding the 12 coincident infee-
tions, the remaining 83 cases give a mortality of 135.2 per cent.

‘We think it probable that when a larger number of cases have been
reported the mortality rate will be less than here recorded. That it
should exceed the average mortality of typhoid fever would not be
surprising, since an individual the subject of malarial disease, even
if not rendered thereby more susceptible to typhoid infeetion (of
which there is no evidence), would probably be less able to resist the
latter when once established.
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When it is remembered that these 12 cases of coincident infeetion
are all that we have been able to collect after patient search, and that
a stricter eriticism of each individual ecase would have, perhaps,
reduced even this number, it will be seen that these concurrent infee-
tions are very rare and bear an extremely small proportion to the total
number of typhoid cases that have been subjected to microscopie
examination of the blood during the past fifteen years.

Therefore, having already conclusively shown in other parts of this
report that the fever so prevalent in our military camps during the
late Spanish war, and which was diagnosed by the majority of medical
officers as malarial remittent or typhomalarial fever, was none other
than typhoid fever, it would not be profitable to here further discuss
the nature of typhomalarial fever, especially in view of the results
obtained by a careful study of all the cases of so-called mixed malarial
and typhoid infection recorded in the literature.

It will suffice to state that while the opinion expressed by Wood-
ward, namely, that the poison of malaria and of typhoid fever could
be present in the body at the same time, is shown to be well founded,
his contention that the two poisons eould give rise to a *“ hybrid form
of disease, exhibiting the ordinary symptoms of malarial and typhoid
fever variously combined,” is not borne out by observation.

Further, that Woodward’s opinion concerning the frequency of the
association of the two poisons so that ‘‘there was danger that this
hybrid form would appear in epidemic proportions whenever an army
recruited in a nonmalarial region should campaign on malarial soil”
is proven to be absolutely without foundation.

Rather do the observations which we have brought together appear
to indicate that when an individual the subject of malaria is subse-
quently infected by the typhoid baecillus, the manifestations of the
malarial parasite remain, as a rule, in abeyance during the active
stage of the typhoid infeetion, to reappear in a certain proportion of
cases during the stage of debility attendant upon eonvalescence.

It follows that the term * typhomalarial™ as applied to a partieular
type of fever, whether used in the sense understood by Woodward or
as indieating a severe type of malarial disease, is equally misleading
and should be dropped from the nomenclature.

CUHAPTER XIV.

GENERAL STATEMENTS AND CONCLUSIONS.

(1) During the Spanish war of 1898 every regiment constituting
the Kirst, Second, T hird, Fourth, Fifth, and Seventh Army Corps
developed typhoid fever,

This is true of both the volunteer and the regular commands. We
are aware of the fact that several regiments have claimed freedom
from typhoid fever, and it is true that the sick records of more than
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one command failed to show any evidence of this disease; but by
carefully tracing the sick to hospitals we have been able to find one
or more cases of typhoid fever in every regiment,

(2) More than 90 per cent of the volunleer regiments developed
typhoid fever within eight weeks after going info camp.

The following table gives for 106 regiments, in which these data
were ascertained, the time of assembly at the State encampment, the
date of muster into the United States service, the date of arrival at
national encampments, and the date of appearanee of the first case of
“probable™ and of *‘recognized” typhoid fever.

Mus- | | Date of
Arrived | Date of
; Agsembled at tfhr:hﬂ at na- first ﬂmﬁ[
Regiments. State encamp-| ypii.q | tional | case of e
ment. Sfates  encAmp- probable m
ment. |typhoid S
service, typhoid.
FIRST ARMY CORES.
FIRST DIVISION.
1st ‘Eentuﬂ_ ______________________________ Last May ....| June 5 | Junell | June 19 | Jone 28
ad Wi e R e B Lmtgﬂprﬂ .| May 8| May 15 | May 24 | May
S noIs el e B e e e e Apr. 2. ......| May 7| May 17 | May 16 | May 18
e e InApril..._.. May 9 May 16 H:II 13 Jnly 16
B TIU G = 0ot g e s S e D e 100 May 7| May 17 |..._do___| Jupe 25
4th Peonaylvenin. .. oo ool gt b R May 10 | May 16 | June 1  Jone 1
18th PenneyIvaiiass Jiitl ot al il o cemcalioio oo | May 11 17 | May 8 = |
L LA LT T R S L e s e Apri Moo ay 12 . __do___| May 11 | June 15
Al Eenbimeky i it e i oMay....... June 2 | Jone & | June 21
SECOND DIVISTON.
#lat Michigan Jupe 1| June -1
160th Indiana. .. July 4 | July T
lat Eaurgin Juoge 6 | June &
158th Indiana Ma ee-do. .| Junn2¢
e e et By e e e £ May 18 | May 15
Tet: West Virginin st sl s Seaia a thi In April_..._. ay 10 | May 20 | June 6 | Jonels
15t Ponnsylvanin. ... oo oiaotaaoc oLl AprreRe L May 11 Ha{iv 18 | May 12 | May 12
R N R e L e e In.a. (o I ERE L TEE Ma&' 10 j..-.do...| May 27 | June 3
e ] i g e ido. ~do...] May 20 | Jone2*
THIRD DIVISION.
btk Penmaylvande oo oor oo Tl i oy AproBas ol May 11 | May 20 | May 19 | May 19
Ttk MAnTAmoe. = s R e e e S e Balgr,ﬂﬂ_ ...... May - = ch_ .| May 20 | June 2l
8th Massachusetts ... . ... Kﬁ" emae--| May ---do...| May 28 | July 2§
e T e e e S In %nl ...... Mn&' 1{.'I wadoats Zl | May 21
'I‘Eth I*Tew'.‘:'ur.'lt.... it B e S A T R i i T o...f-——do___|Juns 6 | July 3
ods Minsoneli o oo et s s SR e May 26 Ay
1st New Hampshire . .....ccceeemecenme vnes Im April...... May 12 | May 2 | May 2{ | .June 4
Sth Pennaylvanta: sl n e itar it i o S ay 10 | May 20 | May 81 | Junels
THIRD ARMY CORPS.
FIRST DIVISION.
Lt e ORI L e In April...... Hn&' 13| May 30 | May 23 | Jone 12
ST BT | T o R R et = (e et SO o | Ly [ e B | g Haﬁ: 21 | May 31 | June2§
Eth Maryland . e e R R e e e e Hn&' 10 }....do...| June 25 | June 25
NEHFABIR - .- o oo S g e Apr. 27 o i) ..do...| May 2 | May 26 | Juna 3
.Jd {47 [ | Nt e e e B Ty o ) e May 8| May 2 une 1 | Junell
B iy T =T S R e SO e s SR [ PR |17, Lo Ma; 24 | JTune 9 | June 26
Tat N ermonb ios s s T e Gt e e e e May 16 |....do...| May 28 | Do,
Sth New NoER Ee s o i s e P Al T ot May 21 | May 25 | June4 | June
1
BECOND DIVIRION, 1
ad - Eentnoloy . gt ssiii s e saenees AT s s May 2 Hn‘; | June2d | June 28
) Ty oy o] R e g T b R S 7D evomee| May 10 |....do...| Junel0 | Juneld
TR T PR e R S S i (1 ipri] .----| May 19 Mn&ﬂ? June 2| June 3
ith M{E-Eﬂ'ﬂrl............-.. e SR ST | TR May 18 |....do...| June & | July 2
ATKADBRAS .. cecencninnnmnsnssnnscsscncena] 10 MaY.......| May 27 | May 30| June 4 | Junels
B0th Mew York cvcccven v ciernnccinconansse| J0ADFil......| May 6| May 27 | June 12 | June 23
LAt R R Tie. £o o st s e s e R B R S A [ SO May 13 | May 30 | June 25 | June 37
% e £ R e AR R e e BT R L S ) M&g 3l | June 8 | June 8§
1st Mississippi ....... bRk o e of InMAY. ... May 26 |... do...! June 1| June 1
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Regiments,

L&mmblaﬂ at
tate encamp-
ment.

Mus-
tored
into

Btates
RETVice,

Arrived
at na-
tiomal

BnCAmp-

ment.

Date of
first
case of

n
* |ty phoid.

SECOND ARMY CORPS

FIRST DIVISION,

(Camp Alger, Va. )
07 T R ) L SR e
ith Ohi

AT T e e s e
th Pennaylvania - ... .coccmccncmncccemamnss
e Pennayivande - i sl liiid

13th Pennsvlvania - ....cccceecnccnncamnnnna. SEiy
#ith llinois
8th Massachusetts . ..cccceieemeeeee e aaes

B T LA b T el LA e S B

B Wmpieds o e e e R

..... do

1st Connecticnt . ...
Aand G, New York Cavalry ...coeceee. ..

BECOND DIVISION, !

(Camp Alger, Va.)

T TR e e
T e o
7RSS S e e
Bth Pennaglvanln. c.ore e e e ceememnan e s

4th Misspuri........cceu.
%h OhioBattalion _~.. - 71 ______ 'l

------

End |
My

L T T T T T T L

1880MTL :
1at Rhode Island ....cceeee ceecemnncancne.
IR (TR T e R e e e o o

FIRST DIVIBLON.
(Camp Meade, Pa.)

Int Maryland. .....co.ocicecnncsmn e s
IR N i e ]
L T e e i e e

8d Connecticut .. ................_..._..._4iuuu%.......

BEA NaW YOrK oo oo oo ceemmnns
IREN MR, - i

SECOND DIVISION,
(Camp Meads, Pa.)

dth HOW JOTBOF - neeeevmnnmemccmeann maens |
P AR Ol - e ]

20 WeabVivginds .. .. .ol T

fth Massaohnsetts . ... .o

V0 T e o oA A SR i SR SRS (L |

ARG RN e i
B Pepmpplyanis.. - .. o oo oaiiiaa

FOURTH ARMY CORPS.

1710 o S L o R, __________.__I
IETER TR o e - vt s s d mm e e

o B8 R S o RS
24

Georgia
L e e ot T e
FIRET DIVISION.

D N e
e R T iy o S e R
IBE LOGIBIRNR - e isisesss e

T R e s s e

e e e e e e

Int Booth Carolloak . o aaiaees
BECOND DIVISION.

Int - North Caroling. o ooaicis i smansaiss

Apr. 35
July 10
July &§.

uly 20

July b....

July 19

July 10
unI;

May ...

1.
i

oy By [ o S R e B SR S
st Wisconsin

..............................

Apr. 8
I Abont.

mrEmmm

]E‘{:E .E.;rrit,. i

"
P -
- -
- -

rrrrrr

amaa

.......
ER LT

;;;;;;;

.......

_______

_______
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Bl i

| May 1
| Mavy 14

May 17
May 11
May &
May 11

| May 17

Hn}r'-.'ﬂl'

May 11
May 12
May 17
May 18
May 10

May 16
May 13 |

Ma
May 14 |

May 2t
=

May 18

May 10

[

May 22
May 10
Juna 5
July 18
May 23

Sept. 10
Sept. 14
Hept. 18

Oct. §
Sapt. 12
Aug. J0
Sept. 12
Bapt. b
Ang. 20
May 19

May 16
May 17
Moy 22

; Mn.&r |
0 _

June 21
June
June X5
June H

S e
June s |.

Juna 7

May 23
PR r | ¢ PSR
June 3
May 24

May 25

. Jane G

| June 29
| June 71

May 28
June 27
July 3
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Mus- | 4iveq | Dateor |Dateot
' Assembledat| Y84 |“gppa | “ape | MArst
Regiments, State encamp| yrpiteq | tonal | case of :
ment. Btates |COCAMD- babl | m
gervice, | 0L typhoid. typhoid.
FOURTH ARMY CORPS—Continued.
BECOND DIVISION—continued.

T oy RS e s DR e B Apr.2d ... May 17 | May % | June 20 June 16
A T T S s et o i Ay el June 2l ceeien July 4| Aug. 8 | July 21 | July &
L B e i May10....... May 11 | June 8 | June 2 | June B

E L W b e B R § P [y T A T May 9| June 7| Junell
LT Bty o e e e S s e B Epr. BB June 2 | Junel4 | Jone 14 | July 22

THIRD DIVISION, | |

450 Mgt E S5 Gake ) 0 ok o o LT A May 19 | May 20 | July 11 | July 11
TE 3 Ve LT e e, o R NS T June.______.. July 11 | Aug 14 | July 16 | July 18
od Hiasiaairfpl .............................. May....oc....| May 20 | June2] | June B | Juna 8
(1050 L EF T 1 R P e e S S B 1111 [y e i July 30 | Aug. 15 | Aug. 1| Aug. 1
i B S0V TT ] e TR e S AR S (= do........|July 1|J 22 | July 26 | July 206
2d South Carolina......._.. A Lyt I, 1L s May 14 | Sept.16 | June 2 | Juned)
2d 1. 5. Volunteer Cavalry. ... ..........| April.........| May | | June28 | July 30 | July 30

The foregoing table may be briefly summarized as follows:

f;;‘}ﬂ::’.,g‘;’ Number of ts which devel-
which u{mﬂ typhold fever after arrival
came to at nationsal encampments in—
national
encamp- - — —
ments |
t Wilfé]id 2 weeks. 3 weeks. | 4 weeks. ,E;:i;
E)ver, ;
Number of regiments with recognized cases ?
obErphald fewar Seoasdsm o ol e a5 18 13 B | =
Number of regiments with *recognized and i
probable " cases of typhoid fever ............ 41 a0 15 5 l 15

It will be seen that we have obtained the initial dates of the first
cases of ““ probable” and of *‘ recognized” typhoid fever in 106 regi-
ments, If we suppose that the cases of recognized typhoid fever
were actually the first cases of the disease, then the following state-
ments are correct:

(a) Thirty-five regiments, or 33.01 per cent, reached the national
encampments with developed cases of recognized typhoid fever.

(b) Eighteen regiments developed recognized typhoid fever within
14 days after arriving at national encampments, thus making 53 regi-
ments, or 50 per cent, with recognized typhoid fever within 14 days
after reaching national encampments.

(¢) Thirteen additional regiments developed recognized typhoid
fever within 21 days after reaching national encampments. Thus, 3
weeks after arriving at the national encampments 66, or 62.26 per
cent, out of the 106 regiments had cases of recognized typhoid fever.

() Eight additional regiments developed recognized typhoid fever
within 28 days after reaching national encampments, thus making
the total number of regiments with recognized typhoid fever 28 days
after arrival 74, or 69.81 per cent.
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If our claim be accepted that the cases designated as probable
typhoid fever were really due to this disease, the following coneclu-
sions may be drawn:

(a) Forty-one, or 38.67 per cent, reached the national encampments
with cases of typhoid fever already developed:

First Army Corps, Chickamauga Park,

fth Illinois. |  1st Pemnayvlvania.

3d Illinois, 5th Pennsylvania.
16th Pennsylvania. 12th Minnesota.

2d Wisconsin, 1st Georgia.

6ith Ohio.

Second Army Corps, Camp Alger, Va.

65th New York. | 2d Tennessee.
7th Ohio. | 8th Pennsylvania.
6th Illinois.

Second Army Corps, Camp Meade, Pu,

35th Michigan. 2d West Virginia.
10th Ohio. Sth Massachusetts.

3d Connecticut. 201st New York.
202d New York. 1t Delaware.
15th Minnesota. 4th New Jersey.
203d New York.

Fourth Army Corps, Mobile, Ala., ele,
2d Georgia. | &th Ohio.

Seventh Army Corps, Jacksonville, Fla.

Oth Illinois, 1st Texas.
2d Virginia. 2d Texas.
49th Iowa. 1st South Carclina.
1st Alabama, 161st Indiana.
2d Alabama, 2d Mississippi.
1st Loouisiana. tth Missouri.
2d Lomisiana, 2d South Carolina.

(b) Thirty additional regiments developed typhoid fever within 14
days after reaching the national encampments. In other words, 71,
or 66.98 per cent, of the 106 regiments had developed typhoid fever
within 14 days after reaching the national encampments.

(¢) Eighty-six, or 82.26 per cent, of the 106 regiments had devel-
oped typhoid fever within 3 weeks after arriving at the national
encampments.

(d) Five additional regiments developed typhoid fever within 28
days after reaching national encampments, thus making the total
number of regiments with typhoid fever 28 days after arrival 91, or
85.84 per cent.
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(¢) Thirteen additional regiments developed typhoid fever within
8 weeks (viz, 5 in 5 weeks, 3 in 6 weeks, 4 in 7 weeks, and 1 in &
weeks) after reaching the national encampments, thus making the
total number of regiments with typhoid 5 weeks after arrival 104, or
98.11 per cent.

Of the remaining 2 regiments, 1, the Ninth Ohio Battalion, devel-
oped typhoid fever in 9 weeks, and 1, the First Maryland, in 10 weeks
after arrival at national encampments.

We have been compelled to satisfy ourselves wu}h a general state-
ment that many of the regiments assembled at State encampments in
April. In faet, this general statement must suffice, because no one
day can be given as the day of assembly. Some companies reached
the State encampment a few days earlier or later than others. How-
ever, as the first call for troops was issued April 20, 1898, it must fol-
low that all regiments which assembled at State encampments in the
month of April did so during the last week of that month. Bearing
this in mind, and aceepting our cases of probable typhoid as the first
cases of this disease, it will be seen by an inspection of the table given
that of the 106 regiments for which we have the data bearing upon
this subject 97, or 91.52 per cent, developed typhoid fever within 8
weeks after assembling at the State encampment.

(8) Typhoid fever developed also in certain of the regular regiments
within three (3) to five (5) weeks after going into camp.

When war with Spain was proclaimed the total strength of the
standing Army of the United States numbered 27,000 officers and
men. They were scattered at about 100 military garrisons. All of
these soldiers were well housed and their quarters were, from a sani-
tary standpoint, in good condition. At most of the garrisons, at
least the water supply was above suspicion, and the disposal of waste
was such as not to endanger health or the life of the soldier. There
was no epidemie at any post, and the army was reasonably free from
infections disease, except those of venereal origin. The number of
cases of typhoid fever among the 27,000 officers and men during the
first four months of 1898 was distributed as follows: In Janunary, 9
cases, with 1 death; in February, 3 cases, with 1 death; in March,
4 cases, with no deaths; in April, 6 cases, with 1 death. During
the last week in April and the first week of May, 1595, the regular
regiments were assembled at national encampments and placed under
canvas. These regiments were receiving reeruits in eonsiderable
numbers from the larger centers of population.

The following table shows the dates of going into encampment and
the appearance of first cases of recognized typhoid feverin those regu-
lar regiments for which we have been able to obtain desired data.

e e e e i
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Date of firat
Date of goin
Command, mmanciglpg migg;f“:
ment. o ¥
phoid fevar.
B B INERDATY - - ccnnmassns mnsnss smgan s hmmmsh mmm . me = e s ees | S B, 1006 | Muy 28, 1508
TR BT S e S L B S e e e e e e, W] [ o ST, May 18, 1848
R T e e e £ e i SR SRR R YR T T
Th . B IDEAn LY - oo ccsnmssannsnasns mmnnan mmmmmmnms ne nmner smeeanns| SVPF: S, 18068 | May 26,1508
1Bt . Y il csmmriesissidaamammem mmmmanamanana—aaac | AAPE 28,1008 | May B 18508
I T B O B N - - e o e e mnss s as mensas s saar s s iss seassa| SAPT. o0, 1508 | Moy 20 1508
R - B T S R e e S [ May 29, 1808
24th U. 8. Infantry (Colored) . .. cueeieccmmee cmnsenmcsess conesannmnan snsses| SAPT. 20, 1808 | May 28, 1588
eh B Inan iy (eolored ) o L e e s s PR | R (BT L

(4) Typhoid fever became epidemic both in the small encampments of
not more than one regiment and in the larger ones consisting of one or
more corps.

The statement has been made that the epidemies of typhoid fever
in our national encampments in 1898 were due to crowding together
large numbers of men. We have seen that the Third North Carolina,
at its isolated post at Fort Macon, N. C., developed typhoid fever
before it was sent to Knoxville, where it became a part of the Second
Division of the First Army Corps.

When we reached Knoxville, Tenn., in our round of inspecting the
troops, we were informed that the Fourth Tennessee was encamped
near Knoxville, where it had been since mobilization, and that it was
wholly free from typhoid fever. A personal investigation showed the
following facts: This regiment assembled at the camp near Knoxville,
Tenn., June 28, 1808, although it was not mustered into the United
States service until about the middle of July. On August 12 Ernest
Martin, who had not been well for a week preceding this time, was
admitted to the regimental hospital. On Aungust 15 he was furloughed
home, and on September 11 he died at his home in Nashville, Tenn.,
of typhoid fever. From the date of this first case up to the time of
our inspection (September 14, 1898) there had been in this regiment
not less than 11 well-marked cases of typhoid fever, although none
had been so diagnosed by the regimental surgeon.

The Fifteenth Minnesota, at its regimental encampment on the fair
grounds at St. Paul, Minn., and the Thirty-fifth Michigan, at Island
Lake, Michigan, developed epidemics of typhoid fever. Other
instanees might be cited, but these suffice to show the truth of the
statement that the disease became epidemic in small as well as in
large encampments,

(5) Typhoid fever became epidemic in camps located in the Northern
as well as in those located in the Southern States.

Some Army medical officers have placed stress upon the fact that
Northern men were transferred to Southern States, and have attrib-
uted considerable importance to the influence of nonacclimatization
in the production of the epidemies of typhoid fever. In answer to
this we need only call attention to the fact that the Fifteenth Min-
nesota, Thirty-fifth Michigan, and the Two hundred and third New
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York surpassed any other three regiments in the number of cases of
typhoid fever before they crossed the Mason and Dixon line. There
is nothing more certain than that the prevalence of typhoid fever
among the troops in 1898 was not due to geographieal location.

(6) Typhoid fever is so widely distributed in this country that one
or more cases are likely to appear in any regiment within eight weeks
after assembly.

We have no reliable data coneerning the extent to which typhoid
fever prevails in this country, but from the number of deaths from
this disease we can fairly estimate the number of cases. The follow-
ing figures may give us some idea as to the chances of infected men
being found in each volunteer regiment. In making this caleunlation
we will figure on the number of cases of typhoid fever in New York
City. This place is selected because it is not subjeect to epidemies of
typhoid fever and, in faet, is believed to be unusually free from that
disease. In 1897 there were 299 deaths from typhoid fever reported
in New York City. Supposing that typhoid fever is no more deadly
in New York City than it is in Hamburg—and there is no reason for
believing that it is—then 299 (the number of deaths from typhoid
fever) is about 7.5 per cent of the total number of cases of typhoid
fever that occurred in New York City in the year given. On making
this computation we find that there were in New York City in 1897,
3,853 cases of typhoid fever. It is safe to say that at least four-fifths
of the cases of typhoid fever oceur in individuals of the military age
(between 18 and 45 years). This means thatin 1897 there were in New
York City 3,082 cases of typhoid fever among those inhabitants who
were from 18 to 45 yearsof age. The Government census for 1890 places
the population of New York City at that time at 1,515,301. A police
census, made in April, 1895, indicated a population of 1,849,866, We
will be liberal in our ealeulations and suppose that the population of
New York City in 1897 was 2,000,000. In round numbers the number
of people between 18 and 45 years of age is one-half the total popula-
tion. On this basis the number of people of military age in New York
City in 1897 may be placed at 1,000,000. (This of course includes
both males and females.) HHad this 1,000,000 of people of military age
been divided into regiments of 1,300 each they would have furnished
769 commands. We have seen that the number of cases of typhoid
feverin New York City in 1897 among people of military age was 3,082,
and if these had been evenly divided among the regiments of 1,300,
each command would have contained at least 4 persons who would
develop typhoid fever during the yvear. We make no elaim that the
above given figures are accurate. We have presented them simply
for the purpose of showing the chances of there being men infeeted
with typhoid fever in every regiment of volunteers. We think that
it must be admitted that there is not much difficulty in acconnting for
the origin of typhoid fever in our national encampments. With this
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disease as prevalent as it is throughout the country, it is more than
probable that in any organization of 1,300 men of military age taken
from private life and held together for two months one or more cases
will develop.

(7) Typhoid fever usually appears in military expeditions within
etght weeks after assembly.

The following quotations taken from a paper on *‘ Enteric fever in
campaigns,” by Surgeon-Captain Davies, assistant professor of hygiene
at the English Army Medical Sehool, illustrate the above statement:

In the Galeaka-Gaika war in South Africa the troops crossed the river Keiin
December, 1877, in the hot and dry season. Diarrhea and simple continued fever
soon became prevalent, but the general health was good. In the middle of Jan-
uary, 1878, heavy rainscameon, In February, sickness increased, consisting prin-
cipally of diarrhea,dysentery, and ** common continned fever.” Bowel complaints
toward the end of March, but as the cold season came on, enteric fever, at first
mild and insidiouns, occurred throughout the country, and in May it is reported
that no place was free from it.

In the Zulu war, which commenced at the end of December, 1878, fever appeared
at the headuartersof Helpmakaar, and at Rorkes Drift in the middle of February,
accompanied by diarrhea and dysentery; the fever was thought to be ** bilicus
remittent,” ‘* enterie,” or a mixture of both, Helpmakaar became so unhealthy
that the troops had to be moved to Utrecht and Dundee. Epidemics of enteric
fever immediately broke out at both of these places.

In the Afghan campaign of 1878-1880 it is noted that cases occurred at almost
all the stations occupied by European troops, stretching from the Indian frontier
to Kabul and Kandahar. Some of these posts had probably never been occupied
before, and many of these cases were quite isolated.

In the Egyptiap expedition of 1832 there was great prevalence of bowel com-
plaints from the first landing of the troops in the latter part of July—diarrhea,
dysentery, and fever. Enteric fever occurred very soon, both at Alexandria and
at Ismailia. When the troops arrived at Cairo the disease increased gradually,
but did not reach any great prevalence until October and November. During
October, November, and December, ont of a total of 319 deaths, no less than 223
were due to enteric fever,

In the Nile campaign, in 1884-85, a great number of isolated posts were occupied,
extending over a large tract of country. Enteric fever occurred at all or nearly
all of these posts, inost severely at Assnan and Wady Halfa.

During the French operations in Tunis in 1851 the disease was extremely preva-
lent, abont one-fifth of the whole force being attacked. It has been stated that all
the columns on the march and nearly every occupied post were attacked more or
less. In some instances bodies of troops suffered from the disease who had not
been in contact with other (infected) troops, and who had not occupied any old
{infected) encampments.

We have brought in these quotations in order to show that typhoid
fever generally, most probably universally, appears in military expe-
ditions. Similar experiences are recorded in the histories of mining
camps.

(8) The miasmatic theory of the origin of typhoid fever is not sup-
ported by our investigations.

There are still a few who believe that typhoid fever is due to a poison
or miasm given off from the earth in gaseous form. We would not
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mention this obsolete theory were it not for the faet that while in-
specting the camps we found intelligent medical officers who believed
that some intangible local condition inherent in the place was an
important factor in the produetion of the epidemie. There is apparent
in man a tendency to believe in the evil genius of locality. He is
prone to attribute many of his misfortunes to indefinable conditions
surrounding the place in which he has suffered. As we have stated,
no fact in our investigations has been brought out more prominently
than the demonstration that loeality was not responsible for the epi-
demie. The Fifteenth Minnesota first developed typhoid fever at the
fair grounds at St. Paul. There is certainly no evidence that there is
any evil elimatic influence connected with this place. It carried the
epidemic with it to Fort Snelling, which has long had the reputation
of being one of the most healthful army posts in the United States.
From Fort Snelling the Fifteenth Minnesota was transferred to the
open fields of Camp Meade, where generations of Pennsylvania farm-
ers have passed the average number of yvears allotted to man without
suspecting that their country was an unhealthy one. However, typhoid
fever continued with the command from Minnesota because the men
carried the germs of the disease in their bodies, clothing, bedding,
and tentage. Certainly, any rational being would prefer any of the
above-mentioned localities to Port Tampa as a place of summer resi-
dence, and yet there was not a regiment in the Fourth Army Corps,
encamped for so long a time in Florida, that had as many ecases of
typhoid fever as did the Fifteenth Minnesota.

(9) The pythogenic theory of the origin of typhoid fever is not sup-
ported by our investigations.

Murechison proposed this theory of the origin of typhoid fever. This
author states the theory in the following words:

Typhoid fever may be generated independently of a previous case by fermenta-
tion of fecal, and perhaps other forms of organic matter.

Translated into the terms of modern medicine, this theory is founded
upon the belief that the colon germ may undergo a ripening process
by means of which its virulence is so increased and altered that it may
be converted into the typhoid bacillus, or at least may become the active
agent in the causation of typhoid fever. Many French, English and
American army medical officers believe that typhoid fever may origi-
nate in this way. Rodet and Roux, of the French army, have stated
their belief that outside of the body the colon bacillus acquires ** typho-
genie” properties. Surgeon-Captain Davies, assistant professor of
hygiene in the English Army Medical School, has expressed his belief
in this theory, Some of the medieal officers in the American Army
have also given it their adherence. Surgeon Davies givesthe following
statement of the reasons for his belief in this theory:

It is well known that ‘‘camp diarrhea " is of the commonest occurrence among
troopa shortly after taking the field in a tropical or sub-tropical climate. Change
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of habits, change of food, improper or unsnitable food, bad water, heat, and expo-
sure to sun and chill—these are all obvious factors in its causation; there iz noth-
ing in any way specific. Let us consider the sequel as regards the individnal and
as regards his surroundings. The individual may in some cases remain in fairly
good health and vigor, in spite of a continnance of the bowel tronble ; other indi-
viduals may suffer more from the exposure, fatigne, and weakening effects of the
continued flux. The surroundings may possibly e and remain sanitary, the camp
clean, the water pure; but in all probability the reverse will be the case—at any rate,
in gome instances—the water bad, the soil fouled, very hkely overcrowding of the
camp, with consequent difficulty, if not impossibility, of proper removal or disposal
of fecal matters. Under certain conditions of heat and moisture favorable to the
development and multiplication of low forms of vegetable and animal life which
is the more likely or reasonable to expect, that diarrhea in weakly and exhausted
individuals should remain diarrhea and nothing more, or that with an increase
of filth and decomposition, pollnting soil, air, and water, a development of filth-
generated, pythogenic poison shounld take place, capable of cansing in such weakly
persons a fever, with diarrhea, a poisoning of the organism, producing pyrexia
and inflammation of certain glandsin the alimentary tract—in fact, a specific fever?
Is this sapposition of the evolution, gradual or rapid according to circumstances,
of a disease poison dependent on increasing conditions of pollution of soil, air, or
water, either separately or all three together, unreasonable or illogical? Would it
not, on the contrary, be more unreasonable to suppose that, under such conditions,
there shonld be no evolution at all? These conditions of camp pollution undoubt-
edly exist and tend to increase in many instances. Are they to have noeffect? Is
diarrhea to continue as simple diarrhea, or is evolution to come into action and
produce a new disease? New, indeed, only because the canses necessary for its pro-
duction are just now brought into action—spontaneously only in the sense that
water i8 of spontaneous origin, when from hydrogen and oxvgen the electric
spark has produced water where no water was before.”

We believe that the results of our investigations controvert this
theory conclusively. In the first place, we have been able to show
that the specific poison of typhoid fever was introdneed into every
one of our national eneampments, and with the disease as wide-
spread as it is in thig country, we believe that we have good reasons
for the c¢laim that one or more men already specifically infeeted with
typhoid fever enlisted in nearly every command. There is, therefore,
no necessity of resorting to the theory that the colon baeillus may be
converted into the typhoid baeillus. Moreover, all the known facts
of experimental bacteriology are at variance with this theory. The
supposition that simple diarrheas may develop into typhoid fever
will be again referred to.

(10) Owr investigations confirm the doctrine of the specific origin of
typhoid fever,

As has already been stated, we have been able to trace the intro-
duetion of typhoid fever into every one of our national encampments
and into the majority of the regiments. In case of the few commands
about which there is some uncertainty as to the men bringing the
typhoid infection from their homes, we may state that in all of these
there was ample opportunity for the introduection of the specific
poison from other commands.

7273——12
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(11) With typhoid fever as widely disseminaled as it is in this coun-
try the chances are that if a regiment of 1,300 men showld be assembled
in any section and kept in a camp, the sanitary conditions of which
were perfect, 1 or more cases of typhotd fever would develop.

We have already stated our reasons for our belief in the above-
given proposition. In such a camp, however, the disease would not
become epidemic and nltimately it should disappear altogether,

(12) Typhoid fever is disseminated by the transference of the excre-
tions of an infected individual to the alimentary canals of others.

It is more than probable that many individuals may for a while
carry and eliminate the specific bacillus of typhoid fever without
developing the disease themselves. Later we will make statements
concerning the probable proportion of men who are immune to this
disease. In discussing the etiology of typhoid fever we have seen that
persons who have recovered from this disease may for a long time
continue to carry and exerete the specifie poison. We have also shown
that the longevity of the Eberth bacillus outside of the body under
certain conditions is much greater than is generally supposed. The
agents by which the specific germ of typhoid fever may be dissemi-
nated have been enumerated and quite fully disecussed in the chapter
on etiology.

(13) Typhoid fever is more likely to become epidemic in camps than
in civil life because of the greater difficulty of disposing of the exere-
tions from the huwman body.

This proposition is so self-evident that it needs no lengthy argument
to support it. The influence of the introduetion of sewers into cities
in decreasing sickness from this disease is well known to every stu-
dent of sanitary seience. Moreover, since the disease is disseminated
by the transference of the excretions of an infeeted individual to the
alimentary canal of others, it must follow thatgthe more thoroughly
and completely the exeretions are removed from the vieinity of habi-
tations the less will be the danger of infecting the inhabitants. In
fact, the whole question of the prevention of typhoid fever in armies
is largely one of the disposition of the excretions. Later we will give
ficnres to show that the prevalence of typhoid fever in certain camps
was in an inverse direct proportion to the thoroughness with which the
excretions were removed from the vieinity of the eamps.

(1f) A man infected with typhoid fever may scatter the infection in
every lafrine in a regiment before the disease is recognized in himself.

The elimination of typhoid baeilli from the bowels probably begins
soon after infection. If this be true, during the entire period of ineu-
bation an individual may be a source of danger to others. Moreover,
in most instances of typhoid fever the disease is not recognized during
the prodromal stage, and during this time the exeretions may be laden
with typhoid baeilli. It must be evident from this that the only way
in which typhoid epidemies ean be with certainty prevented in armies
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is by the complete disinfeetion of the stools of all, both the sick and
the well.

(15) Camp pollution was the greatest sin committed by the troops in
1898,

In our histories of the different regiments we have had too frequent
opportunity to call attention to the fearful pollution that existed in
many camps. As we have already stated, fecal matter was deposited
on the surface about the camps at Chickamauga. Much of this filth
must have been specifically infected with typhoid fever, Sinks were
frequently overflowed by heavy rains, and their contents were distrib-
uted on the adjoining surface. It is needless to dwell upon this point
and we may refer those who desire particulars to the regimental his-
tories that have already been given.

(16) Some commands were wnwisely localed.

While there is no evidence that any of the places selected for
national eneampments were called unhealthful, it is true that some
of them were not snited for camp sites. It is quite impossible to
keep eamps in a sanitary condition at a loeation such as that for
a while oceupied by one brigade of the Fourth Army Corps near Port
Tampa, Fla. On account of the nature of the ground and the sur-
roundings, Palmetto Beach was certainly a very unsuitable location
for a permanent camp. Every medical officer in the First Division
of the Seventh Army Corps condemned Miami, and this condemnation
was approved by officers both of the stafl and of the line who visited
this encampment. The men could not be made comfortable at this
place. Notwithstanding these facts there were regiments at Chicka-
mauga that had more cases of typhoid fever than did any of them in
the division at Miami, but this is no reason why the troops at the
latter place should have been so uneomfortably situated. Some com-
mands were unwisely located for the simple reason that the soldiers
could not be comfortably accommodated at the places named. There
was, however, a much more serious defeet in the loeation of certain
commands. Some regiments at Chickamauga, as we have shown,
were so loeated that they received the drainage of other regimental
camps. There was eertainly no sufficient excuse for this.

(17) In some instances the space allotled the regiments was inade-
queate,

This was true of more than one command at Chickamaunga. For
instance, the One hundred and fifty-eighth Indiana was forced to
contract its lines to half the regulation distance, and then it was only
30 feet distant from the Sixth Ohio. The sinks of the last-mentioned
regiment and the kitehens of the First West Virginia were only 12 or
15 feet apart. At Camp Alger the Eighth, Twelfth, and Thirteenth
Pennsylvania were packed closely together, with scarcely an interval
between the regiments; tents of the same companies in contact with
each other on the sides, and of adjacent companies in contact by the
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ends. We are forced to conelude from this and numerous other sim-
ilar examples that there were line officers whose efficiency might have
been enhanced by some knowledge of camp hygiene.

(18) Many commands were allmved to remain on one site too long.

There were regiments at Chickamauga that did not move a tent
from the time of arrival in May to that of departure late in August.

(19) Requests for change in location made by medical officers were
not always granted.

As an illustration under this head we may eall attention to the
official records of the Fifth Pennsylvania. This ecommand reached
Chickamauga Park May 20, and it was unfortunately located on low
ground. Requests for a change in location were repeatedly sent in
during June and July. The soil became muddy, the camp received
the washings from other camps above, the sinks rapidly filled with
water and overflowed, and still requests for change in loecation
were unheeded until Aungust 12, when the regiment was allowed to
oceupy a new camp two miles to the west and on a higher piece of
ground.

(20) Superior line officers can not be held altogether blameless for the
unsanitary condition of the eamps.

As we have already seen, some of the regiments were improperly
loeated from a sanitary standpoint. This was done by superior line
officers, and sometimes in the face of protests from the medical offi-
cers. We have also seen that requests for change in loeation were
disregarded, and regiments were allowed to occupy one site for too
long a time. In general, the camps became very filthy. It must
therefore be admitted, it appears to us, that line officers were to some
extent responsible for the condition of the eamps under their com-
mand. The medical officer can only recommend; the line officer ean
command. We think it unfortunate that hygiene is not taught in
our national military school. It does seem that line officers should
be able to recognize the importance of reasonable requests and recom-
mendations made by the medieal officers.

(21) Greater authority should be given medical officers in questions
relating to the hygiene of camps.

In our opinion it is of the greatest importance that more authority
be granted medical officers in all matters pertaining to the hygiene of
cATPS.

(22) It may be stated in a general way that the number of cases of
typhoid fever in the different camps varted with the methods of dispos-
ing of the excretions.

This is well illustrated by the methods of disposing of fecal matter
and the number of eases of typhoid fever in the three divisions of the
Seventh Army Corps. The First Division was most uncomfortably
loeated at Miami, Fla., from the last week in June until the second week
in August. On the last-mentioned date it was removed to Jackson-
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ville, where it joined the other divisions. During a part of its stay
at Miami, and during the entire period of its encampment at Jack-
sonville, water carriage was employed for the disposition of fecal
matter. The number of cases of probable typhoid fever that devel-
oped in the six regiments of this division was 1,030. In the Second
Division the tub system of disposing of fecal matter was employed.
By this method iufected feeal matter was seattered all through the
camp. The number of cases of probable typhoid fever that devel-
oped in nine regiments of this division was 2,603. In the Third
Division regulation pits were used for the disposal of fecal matter.
The number of eases of probable typhoid fever that developed in
seven regiments of this division was 1,202,

(23) The tub system of disposal of fecal matter as practiced in the
Second Division of the Seventh Army Corps is to be condemmned.

Of all the methods used for the disposal of fecal matter practiced
in the national encampments in 1898, this we regard as the most
unsatisfactory. The reason for our condemnation of this system has
already been given.

(24) The regulation pit system is not a satisfactory method of dis-
posing of fecal matter in permanent camps.

Especially is this true in tropical countries, and in femperate
c¢limates during the summer time. It is a very diffieult thing to have
the soldiers appreciate the necessity of keeping fecal matter covered.
As we have elsewhere stated, in many camps orders were issued
requiring each man to cover his feces as soon as deposited; buf, we did
not inspect the pits of a regiment in which we did not find exposed
fecal matter. Moreover, in our camps in 1398 flies swarmed so numer-
ously that the first droppings of feeal matter were often covered with
them before the act of defecation was completed. The pit system may
be employed when armies are on the march and stopping at one place
for a few days at most, but even then they are sources of danger, and
we believe that it is quite impossible to wholly prevent the spread of
typhoid fever in camps in which this method of disposing of fecal
matter is employed. We have seen how diflicult it was to prepare
sinks of proper dimensions at Chickamauga, and, furthermore, that
it was quite impossible to keep the contents of these sinks properly
covered. The elay thrown out in digging the pits hardened in the
sun and when thrown back into the pit on the feeal matter had but
little absorptive power, and the result was that fecal matter was con-
stantly exposed. We have also seen that in some of the camps about
Tampa it was impossible to dig sinks on account of the height of the
cround water. For these reasons we are thoroughly convineed that if
epidemics of typhoid fever are to be prevented some other method of
disposing of fecal matter in camps oceupied for a week or longer must
be resorted to.

(25) In permanent camps where water carriage can not be secured
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all fecal matter should be disinfected and then carted away from the
eamp.

For this purpose we have made a special recommendation that
galvanized-iron troughs containing milk of lime be used for the
reception of all fecal matter and urine, and that the contents of these

troughs be removed daily by means of the portable odorless excavator.

We are aware of the fact that this method of disposing of fecal matier
will be attended by inereased cost, but we are confident that it will
lessen greatly the number of cases of typhoid fever. We believe that
there is no question pertaining to army hygiene of more importance
than that relating to the method of disposing of feeal matter and
urine. The way in which this is done will largely determine the
number of cases of typhoid fever that will develop in any eommand.
We feel, therefore, that we ecan not be too urgent in our recommenda-
tion of the abolition of former methods of disposing of fecal matter
and the adoption of some other system of disinfecting all excreta.
This system has been adopted by the War Department, and a full
description published in General Orders, No. 170, Adjutani-General’s
Office, Washington, September 26, 1399,

(26) Infected waler was not an important facltor in the spread of
typhoid fever in the national encampments in 1898.

There were probably local water supplies that became specifically
infected with the typhoid fever bacillus, but infected water was not
the great factor in the causation of this disease. It is possible that
the piped water at Chickamauga became specifically contaminated.
Certainly, the location of the intake pipe in Chickamauga Creek so
near the junetion of that stream with the Cave Spring Branch which
drained many of the camps was not justifiable, and it hardly seems
possible that the piped water wholly escaped confamination. How-
ever, that even at Chickamauga infected water was not the chief
factor in the spread of typhoid fever is shown by the fact that regi-
ments which did not drink piped water also became widely infected
with the disease, and it is furthermore demonstrated by the faet that
the spread of typhoid fever continued after the regiments had been
moved to Knoxville, Tenn., and Lexington, Ky., at both of which
places the water supply was above suspicion. It is also probable that
some of the local water supplies at Chickamauga became specifically
contaminated. This might have been true of the wells from which
the regiments of the Second Division of the First Army Corps for
a while drew their water supply. The loeation of Jay’s Mill well, for
instance, was such as to receive the drainage from typhoid fever
infeeted eamps near it, and it is not likely that this water escaped
specific contamination. We are also inclined to attribute the greater
prevalence of typhoid fever in the Third Army Corps to the faet that
the sites covered by the regiments of this corps furnished many wet-
weather springs, which in all probability were contaminated. That
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the water was not infeeted at Jacksonville seems to be beyond ques-
tion. This supply came from artesian wells more than 1,000 feet
deep, and was distributed through the camps by means of pipes. In
August and September of 1398 there were in round numbers at Jack-
sonville 30,000 eivilians or inhabitants of the city and the same num-
ber of soldiers encamped near by. Both civilians and soldiers drank
water from the same source. There were only a few sporadie cases
of typhoid fever in the city at a time when each of the three division
hospitals was receiving a score or more of patients with this disease
each day. The same condition existed at Knoxville. Here the sol-
diers obtained their water supply from the pipes that furnished West
Knoxville. We satisfied ourselves from an inspection of the health
officer’'s books that there were no cases of typhoid fever among the
citizens at that time, and still there were hundreds of cases among
the soldiers.

At Camp Alger certain local water supplies probably became con-
taminated, but there is no evidence that this was generally true.
Each regiment obtained its supply from a bored well, and while there
was some question about the wisdom of the location of a few of these,
the majority were so situated and so constructed that infection seemed
well-nigh impossible. The same is true of the water supply at Camp
Meade.

(27) To guard against the contamination of the waler supply, troops
in the field should be provided with means for the sterilization of waler.

Our investigations of the methods of sterilization and cooling water
have been given elsewhere. (See Report of the Surgeon-General of the
Army, 1899, pp. 2156-225.)

(28) Flies undoubtedly served as carriers of the infection.

Flies swarmed over infected fecal matier in the pits and then visited
and fed upon the food prepared for the soldiers at the mess tents. In
some instances where lime had recently been sprinkled over the con-
tents of the pits, flies with their feet whitened with lime were seen
walking over the food.

It is possible for the fly to earry the typhoid bacillus in two ways.
In the first place, fecal matter containing the typhoid germ may
adhere to the fly and be mechanically transported. In the second
place, it is possible that the typhoid baecillus may be earried in the
digestive organs of the fly and be deposited with its exerement.

(29) It is more than likely that men transported infected material on
their persons or in their clothing and thus disseminated the disease.

We have condemned the method which was followed in many of
the eamps of detailing men from the ranks to act as orderlies at the
hospitals. In some of the commands it was customary to detail 100
or more men from the line every morning. These men went fo the
hospitals, handled bed pans used by persons sick with typhoeid fever,
and at night returned to their comrades. The most of these men were
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wholly ignorant of the nature of infeetion and the methods of disin-
fection. In fact, at one of the division hospitals we saw orderlies of
this kind go from the hospital and partake of their midday meal with-
out even washing their hands. These men handled not only the food
which they ate, but passed articles to their neighbors. It seems to us
that a more certain method for the dissemination of an infectious
disease could hardly have been invented.

We have stated that in some of the ecamps the surface, especially
where there were strips of wood, was frequently dotted with feeal
deposits. At the time of our inspection of the Third U. 8. Volunteer
Cavalry at Chickamanga it was quite impossible to walk through the
woods near the camp without soiling one’s feet with fecal matter.
Much of this was probably specifically infected, and it is by no means
improbable that the infection was carried by the men into their tents,
where blankets and tentage became infected.

(80) Typhoid fever, as it developed in the regimental organizations,
was characterized by a series of company epidemics, each one having
more or less perfectly its own individual characteristics.

The truth of this statement will be evident after the inspection of
the charts showing the distribution of typhoid fever among the com-
panies of the different regiments. On making such an inspeection,
one must be impressed with the fact so plainly evident there that men
who are closely associated develop typhoid fever simultaneously. Men
in the same company came down with the disease on the same day.
This is still more marked when we study the cases with reference to
the tents occupied by the men. Of 1,608 cases of typhoid fever which
we have been able to aceurately loeate in the particular tents in which
they oceurred, together with the date of commencement of the attack,
the results may be summarized as follows:

Directly connectable attacks, 563, or 35.01 per cent.

Indirectly connectable attacks, 447, or 27.79 per cent.

Total eonnectable attacks, 1,010, or 62.80 per cent.

Certain tents were badly infected and the majority of all their
inmates developed the disease, while other tents wholly escaped.
Blankets and tentage became soiled with typhoid discharges and in
this way the disease was propagated and earried by the eompany
wherever it went. We believe, therefore, that personal contact was
a very important factor in the spread of the disease.

(31) It is probable that the infection was dissenunated to some extent
through the air in the form of dusl.

The shell roads through the encampment at Jacksonville were
ground into the finest dust by the heavy army wagons. The seaven-
ger carts carrying the tubs filled with fecal matter passed along these
roads and their course could often be traced by bits of feces falling
from the tubs., Other vehieles ground up the fecal matter and dust
together and the winds disseminated these particles here and there.
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Men inhaled this dust. It was deposited on food in the mess tents
by the roadside, and men ate the dust. Pollution of the soil with the
urine of those suffering with typhoid fever was of frequent oceur-
rence. Cases of this disease under the diagnosis of malarial fever
were repeatedly treated by the regimental surgeon throughout the
entire sickness., Patients still convalescing were also returned to
their respective companies. Under these conditions there must have
been abundant opportunity for econtamination of the camp site with
the specific germ. We are therefore inclined to the opinion that
infected dust was one of the factors in the dissemination of typhoid
fever.

(82) A command badly infected with typhoid fever does not lose the
infection by simply changing location.

We do not mean to say that it is not advantageous for a regiment
badly infeeted with typhoid fever to change its location. On the
other hand, in our history of the Second Division of the First Army
Corps we have shown that such change is of advantage and may be
followed by a reduetion in the number of eases; but mere change in
location is not sufficient to stamp out the disease in a command after it
has become widely disseminated. The histories of many regiments
show this to be true. The Second Division of the First Army Corps
became badly infected with typhoid fever at Chickamauga; later it
moved to Knoxville, Tenn. At the latter place the location was an
ideal one. The water supply was above suspicion; the surface gently
rolling and the natural drainage good. The soil was deep, and pits of
proper depths were easily construeted. Soil thrown out in digging the
pits dried in the sun and became highly absorptive, so that when thrown
back upon the feeal matter it took up the moisture readily. Notwith-
standing all these favorable conditions typhoid fever continued, and
instead of showing the slightest abatement inereased in prevalence.
The regiments that went from Chickamauga to Lexington, Ky., had
a similar experience, although it is not so marked in these, because
they had been more severely affected at Chickamauga, and a larger
proportion of the susceptible material had been used up. The regi-
ments of the FFirst Division of the First Army Corps that went to
Porto Rico earried the infection along with them but with little if
any abatement. Numerous other illustrations equally striking might
be given.

(23) When a command badly infected with typhoid fever changes
its location it carries the specific agents of the disease in the bodies of
the men, in their clothing, bedding, and lentage.

This is shown by the faet that when commands changed location,
leaving behind them all their gick, and when they went to places free
from the infection the disease continued with them.

(34) Even an ocean voyage does not relieve an infected command of
its infection.
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This is shown to be the case in the study of the various commands
that went to Cuba and Porto Rico. The regiments constituting the
Fifth Army Corps, that went from Tampa to Santiago in June, were
not widely infected before embarkation, and some of them were on
hoard ship for sixteen days and yet all developed one or more cases
either on the way or soon after reaching Cuba. The regiments that
went from Chickamauga were widely infected before leaving this
country, and the disease continued after their landing with but little
if any abatement.

(35) After a command becomes badly infected with typhoid fever
changes of location, together with thorough disinfection of all clothing,
bedding, and tenlage is necessary.

Even when disinfeetion is carried out, as here suggested, the com-
mand will not altogether lose its typhoid infection, because some of
the men will carry the germs of the disease in their bodies. Change
of location removes the command from the infeeted locality: disin-
fection of elothing, bedding, and tentage destrovs the infeeted mate-
rial deposited upon these articles, but the germs that have already
been introduced into the bodies of men are not so easily reached.
The utility of disinfection of elothing, bedding, and tentage was
demonstrated by Colonel Girard, who carried out this procedure in
some of the most seriously infected regiments at Camp Meade with
very gratifying results.

(86) Hrcept in case of the most wrgent military necessily one com-
mand should not be located wpon the site recently vacated by another.

This principle holds good even when the vacating regiment is not
known to have suffered from any infectious disease. This axiom in
military hygiene was frequently violated during the summer of 18495,
In many of the State encampments the regiments that responded to
the second call were located on sites recently vacated by commands
that had proceeded to the national encampments. This was true of
the Fifteenth Minnesota, the Thirty-fifth Michigan, and the Two hun-
dred and third New York, each of which had as many cases of typhoid
fever as any one of the regiments in the great national encampments.
The Third Illincis at Chickamauga was located upon ground which
had recently been vacated by the Sixteenth U. S. Infantry. The reg-
ular regiment had oceupied this site only eight days, and during this
time had reported no sickness, but soon after it reached Tampa it
developed 13 cases of acute intestinal catarrh, 3 eases of diarrhea, and
3 cases of typhoid fever. When the Second Brigade of the First Divi-
sion of the First Army Corps reached Chickamauga Park, the site
selected for the regimental eamp of the Third Illinois oceupied a part
of that recently vacated by the Sixteenth U. 8. Infantry, while the
other regiments of this brigade were placed some distance away. This
brigade remained at Chickamauga until July 22, during which time
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the Third Illinois developed 60 cases of typhoid, the Fourth Pennsyl-
vania 26 cases, and the Fourth Ohio 19 cases. Additional instances
of this kind have been given in the body of our report.

(37) The fael that a command expects to change its location does not
tustify neglect of proper policing of the ground occupied.

The filthy condition of many of the regimental eamps at Chicka-
mauga was explained on the ground that each regiment expected to
be called to the front in a few days and therefore neglected camp
sanitation. It is needless for us to say that the explanation does not
Jjustify the neglect. A ecamp site should be thoroughly peliced up to
the moment of vacating it. This should be insisted upon as a matter
of military diseipline, and camp commanders should regard proper
attention to the sanitation of the site oecupied by their troops as one
of their highest duties and the negleet as a erime.

(38) 1t is desirable that the soldier’s bed showld be raised from the
ground.

In some of the regiments at Camp Alger the tents were never floored.
On inspecting these commands in August we found dust several inches
deep in the tents. During the daytime, in fair weather, the blankets
were taken out, and men, possibly with their feet soiled with infected
material, walked around in the dust and at night threw the blankets
down on it and there slept. At other encampments flooring was pur-
chased with regimental funds. We admired the enterprise of the men
in some regiments who built in their tents a scaffold of poles, covered
this with straw, and made their beds on this. We ean not but think
that sleeping in a dust pile, which was possibly infected with typhoid
stools, was not wise.

(39) In some of the encampments the tents were too much crowded.

This was true both of the space allowed for the tents and of the
number of men occupying each tent. In some instances the tents of
the same company were so close together as to leave no space between
them, and those of two adjacent companies were crowded together
back to back. Inasmuch as none of these commands were in the
vicinity of any hostile eamp, this overcrowding seems to have heen
wholly unnecessary. Medical officers should vigorously remonstrate
against arrangements of this kind. In some of the commands at
Chickamauga the tents were not shifted, but stood continuously on
the one spot where they were pitched in May until the command left
late in August.

(40) Medical officers should insist that soldiers remove their outer
elothing at night when the exigencies of the sttuation permit.

With from 12 to 16 men in a tent, all sleeping in their clothes worn
during the day, and possibly with some of them soiled with infected
fecal material, the effect upon the general health certainly eould not
be beneficial, and the possibility of the dissemination of infeetion
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must be admitted. If privates in the ranks would give more atten-
tion to personal cleanliness, and if they were furnished with quarters
in which they could keep themselves clean, typhoid fever and other
infectious diseases among troops in the field would be greatly
decreased. Our investigations show that fent infeection must have
been an important faetor in the distribution of typhoid fever.

(42) Malaria was not a prevalent disease among the troops that
remained in the United States.

‘We have shown in the body of this report that blood examinations
for the plasmodium of malaria made by competent men at Camp
Alger, Chickamauga, Knoxville, Camp Meade, and Jacksonville show
that malaria was a very rare disease among the troops that remained
in the United States. This disease was undoubtedly more common
in some of the camps than the blood examinations would indicate,
because these were made for the most part on hospital patients and
not upon those who merely reported to the regimental surgeon, were
given quinine, and returned to duty in a day or two. The malaria
that did exist in the national encampments in this country yielded
readily to quinine, and the cases that did not yield to this treatment
were not malarial. It is unfortunate for scientific medicine that a
competent man, properly equipped for making blood examinations,
was not stationed at each division hospital at the time of its organiza-
tion. Certainly we have a right to expect that the Government will
use the best and the most seientific methods in its Army medical
service. Had this been done secientific medicine would have been
enriched by econtributions of the greatest value. Is it too much to
ask that a division hospital be furnished with facilities for scientifie
diagnosis equivalent to those possessed by all first-class hospitals?

(42) The continued fever thal prevailed among the soldiers in this
country in 1898 was typhoid fever.

There is no evidence that any other continued fever was found
among the troops that remained in the United States. We have men-
tioned the elaim of one surgeon that dengue prevailed in his regiment
at Chickamauga. We think it quite impossible for dengue to have
prevailed in one regiment while all other troops of two army corps
encamped at the same place escaped this disease. It was claimed by
some that the continued fever prevalent at Chickamauga differed
from typhoid fever, and that it was a disease peculiar to the place, and
it was designated as ** Chickamauga fever.” That the continued fever
prevalent in our camps in 1898 was typhoid fever is demonstrated by
the following facts:

(a¢) When the temperaiure curve was not vifiated by the use of
antipyreties it was that of typieal typhoid fever.

(&) The fever was not broken or arrested by the administration of
quinine.
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(e) The death rate was that of typhoid fever.

(d) Whenever a post-mortem examination was made, and the total
of these examinations was considerable, the characteristic lesions of
typhoid fever were found.

(43) In addition to the recognized cases of typhoid fever, there were
many short or abortive attacks of this disease which were generally
diagnosed as some form of malarial fever,

While entertaining the opinion that many of the short febrile attacks
were due to errors in diet, as our own investigations proceeded we
strongly inelined to the belief that a eonsiderable proportion of these
fevers of short duration were due to infeetion with the typhoid baeil-
lus, and hence were to be considered as cases of mild or abortive
typhoid fever. In other parts of this report we have called attention
to the coincident rise and fall of these supposed malarial fevers with
the oeeurrence of recognized typhoid fever in certain companies and
regiments. Our studies have shown that those soldiers who had
recovered from these supposed malarial fevers of short duration
afterwards possessed a relatively marked immunity against typhoid
fever, as compared with those who had not suffered with these milder
fevers. The following table will give the result of our investigation
bearing on this point in forty-eight regiments of the Second and Sev-
enth Army Corps.

Table showing, for forty-eight regiments of the Second and Seventh Army Corps,
the cases ﬂ}lgyphmd fever among men with orwithout preceding melarial dgtmses

Iﬂ r 3 -
m i avﬂrlmgn ki Typhoid fever

| pre-c:iudiug i without re-!c.'ed-
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Camp. regi- |strength.| mala- | o | In 100 having | oo I::'if‘?{]di_“' ':"Emt o
ments. rin. |ber of ”i"_ﬂ']"’" 1:1]:]?» ber of “ﬂi"a"hﬂ aver.

L ] CRSESE, Al o

| ca=es, | rin Tl

| Per cr, Fer cent,

i | 21,088 4,083 83| 1.517,005 | 1,88 10.5 | 1,851
Jacksonville ......_... | T T, 00 | 2, 50 | 46 1.9 | 5,624 [ 1,246 b | 1,282
3L S S | 13| 15002 1,430 T2 5.0 | 18,682 | 2 D05 18.9 | 287
Jacksonville ..... | ] 10,768 | 1,670 . §1 4.8 9,063 | 2044 2.0 2,125

Total. ... | 48| o580 9,55 ! Eﬂﬂl 2.7 | 46,273 | 7,488 18.1| 7,745
| 1 ; |

Thus, in a mean strength of 55,829 men, there were 9,555 who had
experienced attacks of fever, which was generally designated as some
form of malarial disease, most frequently as malarial remittent fever
Of this number only 262, or 2.7 per cent, suffered from subsequent
attacks of typhoid fever. On the other hand, of 46,274 men who
did not experience any attack of supposed malarial fever, 7,483, or
16.1 per cent, contracted typhoid fever.

(44) While our examinalions show that coineident infection with
malaria and typhoid fever may occur, the resulting complex of symp-



190

toms are not sufficiently well defined and uniform to be recognized as a
separate disease.

We have in the body of this report devoted a special chapter to this
subject, to which those desiring detailed information are referred.

(45) Aboul one-fifth of the soldiers in the nalional eneampinents in
the United States in 1898 developed typhoid fever.

Among 107,973 officers and men in 92 regiments, the records of which
we have carefully studied, the number of cases of typhoid fever,
according to our estimate, was 20,738, This is equivalent to 19.26
per cent.

(46) Army surgeons correctly diagnosed about half the cases of
typhoid fever.

The total number of probable cases of typhoid fever among the 92
regiments studied was 20,733. Of these 10,428, or 50.27 per cent,
were diagnosed as typhoid fever either by regimental or hospital sur-
geons. Most of the cases improperly diagnosed were sent to general
military hospitals or to civil hospitals with the diagnosis of malaria.
In 80 out of 85 eases sent from the Fifth Maryland to eivil hospitals
in Baltimore, the diagnosis was changed from malaria to typhoid
fever. Onut of 98 cases sent from the Eighth New York to hospitals
in New York City on September 9, all were recognized as typhoid
fever by the physicians in charge of the hospital, while the majority
of these cases had been entered on the sick reports under other diag-
noses, Of 101 cases of fever transferred to the hospitals at Hartford
and New Britain, Conn., by the First Conneeticut Infantry, on its
departure from Camp Alger, Va.) September 7, 1898, 93 received the
diagnosis of typhoid fever, and only 3 the diagnosis of malaria. The
failure of the regimental surgeon to properly diagnose many cases of
typhoid fever is easily explained. Orders required, very properly,
that every man sick for forty-eight hours should be sent to the divi-
sion hospital. It will be seen from this that the cases were not under
the observation of the regimental surgeon for a sufficient time for him
to make a diagnosis. There is also some excuse for the failure of the
surgeons at the division hospitals to recognize all cases of typhoid
fever. Many of the less severe of these cases remained in hospital
for a short time and were furloughed home or forwarded to some gen-
eral hospital. Moreover, we have shown in the body of our report
that in recognizing neariy half the cases of typhoid fever the army
surgeon probably did better than the average physician throughout
the coumtry does in his private practice.

(47) The percentage of death among cases of typhoid fever was 7.61,

Of the 20,738 cases already mentioned as occurring in 92 regiments,
1,580 died. This gives a death rate of 7.61 per cent. This corie-
sponds closely with the death rate for typhoid fever in those places in
which most accurate records have been kept. In the city of Hamburg
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during the years 1886 and 1887 there were 10,823 cases, with a death
rate of 8.5 per cent. In 1897 there were 1,885 cases at Maidstone,
England, with a death rate of 7.5, Brandt has collected 19,017 cases
treated by cold baths, with'a mortality of 7.6 per cent. Of 2,203 eases
treated in some of the larger hospitals in this country in 1897, 9.24
per cent died.

(48) When a command is thoroughly saturated with typhoid fever i
is probable that one-fourth to one-third of the men will be found suscep-
tible to this disease.

We are inclined to the opinion, but desire to state it only as an
opinion, that typhoid fever disappeared in some of the regiments only
after all the susceptible material had been exhausted. This was
probably true in all regiments which had 400 or more cases.

(49) In military practice typhoid fever is often apparently an inter-
mitlent disease.

We have stated that typhoid fever is often apparently an intermit-
tent disease. We do not mean that the apparent intermissions are
afebrile; we only mean that the men sick with this disease had periods
of improvement, and these were so marked that regimental surgeons
sometimes returned to duty, probably at the request of the men, those
who were sick with typhoid fever.

(80) The belief that errors in diet with consequent gastric and intes-
tinal catarrh induce typhoid fever is not supported by owr investigations.

This belief, which was formerly held by many, is founded upon false
conclusions arising from erroneous eonceptions of the etiology of the
disease. Moreover, the early symptoms of typhoid fever are often
confounded with those of simple gastro-intestinal catarrh.

(51) The belief that simple gastro-intestinal disturbances predispose
to typhoid fever is not supported by our investigations.

As has been elsewhere stated, the members of this board began their
investigations with the belief, which seems to be quite generally held,
that acute diseases of the gastro-intestinal tract render the individual
more susceptible to subsequent infeetion with typhoid fever. IHow-
ever, our studies have forced us to come to the following conclusions
concerning the relations between typhoid fever and preceding tem-
porary disorders, including those diagnosed as diarrhea, enteritis,
gastro-enteritis, gastro-duodenitis, intestinal eatarrh, gastro-intestinal
catarrh, gastrie fever, and simple indigestion:

(@) The temporary gastro-intestinal disturbances of May and June
had little if any effect upon subsequent infeetion with typhoid fever.

(0) The temporary gastro-intestinal disturbaneces of July and August,
instead of predisposing to typhoid fever, gave a certain degree of
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immunity against subsequent infeetion with this disease. Our inves-
tigations may be summarized as follows:

Table Shm;jct!a or forty-eight regiments of the Second and Seventh Corps cases of

typhoid fever among men with or without preceding diarrheal diseases,
| I P Cases of diar- Typhoid fever
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Meade....... 13 ) 15,088 | 2,048 | 1,857 174 B.1)18255 | 2,198 8.6 23T
Jacksonville 81 1750 2,066 | 1,853 164 B.8 | B,90G| 1,061 2221 21%
Total ... 44 | 5, 530 ! 11,828 | D48 HE 6.8 l 46,38 | 7,007 15.3 r T, 145

It will be seen that of 9,481 men who had previous diarrheal attacks,
(148, or 6.8 per cent, contracted typhoid fever; whereas of 46,348 sol-
diers who had no preceding diarrhea, 7,097, or 15.3 per cent, developed
typhoid fever.

(52) In a considerable per cent (a little more than one-third) of the
cases of typhoid fever which are recorded as having been preceded by
some intestinal disturbance, the preceding illness was so elosely jol-
lowed by typhoid fever that we must regard the former as having
occurred within the period of tneubation of the latter.

For particulars on this point see the chapter on etiology.

(63) More than 90 per cent of the men who developed typhoid fever
had no preceding intestinal disorder.

In 7,745 cases in which this point was especially investigated 7,097
(91.63 per cent) were not preceded by any intestinal disorder.

(54) The deaths from typhoid fever were 86.24 per cent of the total
deaths.

(58) The morbidity from typhoid fever per 1,000 of mean strength
was a little less than one-fifth (192.65).

The highest morbidity was in the case of the Forty-ninth Iowa
Infantry, and the lowest in the Second Pennsylvania Infantry, a regi-
ment which never reached a national encampment.

(56) The mortality from iyphoid fever per 1,000 of mean strength
was 1L.65.
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The following table eontains data illustrating these points:

T i
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(57) The average period of incubation in typhoid fever is probably
about ten and a half days.

Our data are not sufficient to enable us to make any positive dedue-
tion on this point, but from a ecareful study of 780 cases of typhoid
fever in which the period of incubation was based upon the average
interval between connectable typhoid attacks in tents or between
diarrheal and typhoidal attacks in the same individual this was
found to be 10.4 days. The shortest period of incubation wounld
appear to be slightly less than 8 days.
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CHAPTER XYV.

THE ETIOLOGY OF TYFHOID FEVER.
THE BACILLUS.

Typhoid fever is caused by a specific micro-organism, generally
known, from its discoverer, as the Eberth bacillus. This bacterium
finds its way with food and drink through the mouth and stomach into
the small intestines, where it develops, produces specifie lesions, and
elaborates chemical poisons which induee the characteristie symptoms
of the disease. In addition to its location in the walls of the intes-
tines, this germ is usually found after death from this disease in the
megsenteric glands and in the spleen. If proper bacteriological exam-
ination be made directly after death, the bacillus is usnally found in
pure culture in these organs. For this reason the spleen is generally
selected for bacteriological study and for the preparation of cultures
after death from typhoid fever. However, it seems to be possible for
this bacillus to reach any part of the body and to find lodgment in
various tissues, having been found in the lungs, liver, kidneys, bones,
muscles, and brain. Its lodgment in diverse parts of the body and
its long-continued existence in these loealities are accountable for
many of the varied sequela® to typhoid fever.

Typhoid fever may run its course and terminate fatally without
causing the intestinal uleeration, generally regarded as the speeific
lesion of this disease. More than 20 cases of death from this disease
in which post-mortem examination has failed to show intestinal nleer-
ation have already been recorded, and it is probable that this number
will be increased by future observations. It must be evident from
the existence of these cases that the baecillus may penetrate the intes-
tinal wall without leaving a marked lesion and that the elaboration
of its chemical poisons is not confined to the intestinal traet. It
remains for future investigations to determine whether, ordinarily,
"in this disease the intestinal lesion precedes or follows the infection
of the spleen and mesenterie glands, The existence of typhoid fever
without intestinal uleeration emphasizes the desirability of a classifi-
cation of diseases based upon etiology rather than upon pathology.

The evidence that the Eberth bacillus is the cause of typhoid fever
consists of the following demonstrated facts:

(1) This bacterium is found in the spleen of every person dying of
typhoid fever when a proper baeteriological examination of this organ
is made.

(2) This bacillus elaborates poisonous substances in artificial cul-
ture media.

(3) The blood serum of individuals sick with typhoid fever has a
specific agglutinative action on this bacterium.

The fact that none of the lower animals, so far as we know, ever
develop typhoid fever, or are susceptible to this disease, as it mani-
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fests itself in man, makes it impossible to obtain the experimentally
conclusive evidence of the causal relationship of this germ to this
disease that has been obtained in the study of the micro-organisms of
certain other affections, such as anthrax, tetanus, tuberculosis,
glanders, diphtheria, and some other maladies. All the animals ordi-
narily submitted to experimentation of this kind have been inoeulated
with this bacillus by diverse methods, but the results obtained have
been inconstant in appearance and varied in character. Upon many
animals the Eberth bacillus is without effect. In some the blood has a
markedly destructive action upon this germ. In others, intoxication,
which may result in death if the quantity employed be sufficient, but
without the characteristics of true infection, follows. Very rarely
the effect more nearly resembles an infection; but in none of the
lower animals has there been induced by inoculation with this baeillus
up to the present time a disease identieal, either clinically or patho-
logiecally, with typhoid fever, as observed in man. It is true that in
some of the lower animals after death resulting from intravenous
inoculation with the Eberth bacillus, there may be found swelling,
and, in isolated places, sloughing of the follicles of the small and
large intestines, marked enlargement of the spleen, cloudy swelling
of the kidneys, necrosis in the liver, and infiltration of the mesenteric
glands. While these lesions resemble those of typhoid fever, they
are by no means identical with those found in man after death from
this disease, nor can it be said that the lesions just mentioned as
oceasionally observed in the lower animals are characteristic of the
action of this germ, since other micro-organisms induce similar
changes when introdueed into these animals. Some observers have
emphasized the fact that there is a tendency on the part of this
bacillus to aeccumulate in the spleen of animals inoculated intraven-
ously or intraperitoneally, and have seen in this phenomenon an evi-
dence of the causal relationship of the Eberth baecillus to typhoid
fever; but it is likewise a faet that a similar tendency to collect in
the spleen is observable in inoculation experiments with many other
bacilli.

Notwithstanding the great amount of experimental evidence col-
lected concerning the effects of this germ upon the lower animals, we
are still in doubt as to the extent to which it multiplies in the body
after inoeulation. However, we can state that in most of the lower
animals the Eberth bacillus does not multiply after its introduction
by inoculation, or does so to a very limited extent and for a very short
time. It has been quite universally observed in experiments upon
different species that if the animal does not succumb within two or
three days at most, its recovery from the effects of the inoculation is
certain. This indicates, as has been stated above, that death in the
lower animals following inoculations with the Eberth bacillus is due
to the chemieal poisons contained in the culture, and can not be con-
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sidered as the result of a true infection. It should be nnderstood that
these statements are founded upon experiments made up to the pres-
ent time, and that they are not intended as prophecies. We know

H‘ that the Eberth bacillus varies quite widely in virulence, and that its
' action can be greatly intensified by repeated passages through the

' bodies of the lower animals, and it may be found in the future that
its infective power can under certain conditions be increased to such
an extent that it may affect the lower animals similarly to man.
Moreover, it must be recognized that experimental inoculation prae- =
ticed on the lower animals is by no means identical with infection, as
it ordinarily oceurs in man. Animal experimentation has been of the
greatest service in the study of the etiology of this and other diseases,
but that the eonditions attending these experiments are not identical
with those acecompanying natural infection is evident to all. Experi-
ments upon the lower animals with the Eberth bacillus have been
made with pure cultures, a condition which never prevailsin the intes-
tines of the man who develops typhoid fever. The man who drinks
water infected with typhoid bacilli takes into his alimentary canal at
the same time other micro-organisms. DMoreover, the newly intro-
duced baeilli find in the intestines more or less abundant growths of
other micro-organisms which vary within certain limits from time to
time. In view of the few facts that we know concerning the influence
of one bacterium upon the virulence of another, we are hardly justified
in assuming that -a pure culture of the Eberth bacillus will induce,
either in man or in the lower animals, the same effects as those that
follow infection in the presence of other miero-organisms.

Notwithstanding the fact that wehave been unable to induce typhoid
fever in the lower animals by inoculation with the Eberth baeillus,
we have still good reasons for adhering to the opinion that this miero-
organism is the specific canse of this disease. Numerous competent
observers have made frequent bacteriological examinations of the
spleens of those dead from typhoid fever, and in all cases the Eberth
bacillus has been detected, generally in pure culture in this organ.
It is true that this bacillus does not always show exactly the same
tinetorial and cultural characteristies, and that it is modified to some
extent by the soil upon which it grows and the conditions under which
it develops.

Furthermore, it may be said that every one of the so-called erucial
tests that have been proposed for its positive identification has been
found to be fallible. Nevertheless, from a large number of eompara-
tive studies of the bacilli obtained from the spleen after death from
typhoid fever, in epidemics widely separated geographically, we must
conclude that the germ invariably found in this organ is one and the
same, in spite of certain minor differences. While the constant
appearance of this bacillus in the bodies of those dead from typhoid
fever by no means proves the organism to be the cause of the disease,
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it forms the first link in the chain of evidence necessary to the dem-
onstration of this relationship. Certainly if the bacillus were not
present in all cases it could not be the cause of the disease, and from
what we know of other infectious maladies, the constant presence of
this germ in typhoid fever is strong presumptive, but not conelusive,
evidence that it is the cause of the disease.

The fact that the Eberth bacillus is toxicogenie is corroborative
evidence of its causal relationship fo typhoid fever. If the germ were
not poisonouns it could not cause the disease. Putting together the
facts, (1) the germ is found in the body in all cases of typhoid fever,
(2) it is mot found in the body except in typhoid fever, (3) it produces
poisons, the evidence that the Eberth baeillus is the cause of typhoid
fever falls but little short of being conclusive. However, it must be
admitted that there still remains some ground for argument. For
instance, it might be said that the elaboration of chemical poisons
by a given micro-organism in artificial eulture media is no proof that
the same substances are produced when the miero-organism multiplies
in the human body. On this point, also, experimental evidence seems
to be incapable of bringing us to an unguestionable conclusion,
Granting that the Eberth bacillus forms the same poison or poisons
in the animal body that it does in artificial culture media, it remains
a diffienlt task to demonstrate that the produets of its growth are the
specific poisons of typhoid fever. In the first place, it can hardly be
expected that the symptoms resulting from the relatively slow but
long-continued elaboration of a poison within the body can be identi-
cal with those following the sudden introduction of a relatively large
amount of the same poison into a healthy animal. In the second
place, it is a well-known fact that many poisons vary quite markedly
in their effects upon different species of animals. For these reasons
it would not be a matter of surprise if we possessed beyond question
the specific poison or poisons of typhoid fever to find that these
would fail to induce in the lower animals a eclinical piceture of the
symptoms of typhoid fever as it is seen in man. Therefore, it follows
that, although neither the bacillus nor its chemieal produets produce
in the lower animals the symptoms characteristic of typhoid fever in
man, this miero-organism may still be the specific germ and its prod-
uets the specific poisons of typhoid fever.

It may be of interest to make a brief statement concerning our
present knowledge of the poisonous produets of the Eberth bacillus.
In 18585 Brieger obtained from pure cultures of this germ a poisonous
base which induces in guinea pigs an increased flow of saliva, fre-
quency of respiration, dilatation of the pupils, profuse diarrhea, mus-
cular paralysis, and death within from twenty-four to forty-eight
hours. Post-mortem examination of these animals shows the heart to
be in systole, the lungs hypersemic, and the intestines contracted and
pale. This basic substance was at first believed to be the speecific
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poison of typhoid fever, and with this idea Brieger christened it typho-
toxin; but more recent and more elaborate investigation has shown
that the poisonous products of the Eberth bacillus are more complicated
than is indicated by the discovery of this comparatively simple chem-
ical substance. The existence of a poisonous proteid within the cells
of this germ has been demonstrated by a number of independent inves-
tigators. A noteworthy faet in this connection is the discovery that
by means of repeated relatively small injections of this proteid body
animals can be rendered immune to virulent cultures of the bacillus.
This indicates that the complex proteid contained within the cell of
the germ constitutes the specific poison of the disease. The deter-
mination of the chemical constitution of this body awaits further
research. It is within the range of possibility that the chemical poison
to which the complex of symptoms characteristic of tyvphoid fever is
due may result, in part, at least, from mixed cultures present in the
intestines of the individual suffering from this disease. From typhoid
stools there has been obtained a poisonous substance which, when
injected hypodermiecally in dogs or administered by the month, causes
an elevation of temperature accompasnied by vomiting and purging.
At present our knowledge concerning the chemistry of the etiology of
typhoid fever is general and vague, and additional research is neces-
sary before satisfactory statements concerning it ean be made.
Additional evidence that the Eberth bacillus is the specific bacte-
rinm of typhoid fever is furnished by observing the effect of blood
serum from an individual sick with this disease, or recently recovered
from the same, upon the germ. A few vears ago Pfeiffer discovered
that the blood serum of an animal which had been rendered immune
to a given germ manifests a specific and characteristic action upon
this germ when both are introduced into the body of a healthy animal.
The details of the experiments may be carried out as follows:
Render a guinea pig or other animal immune to the typhoid or
other bacillus by repeated inoculations with small quantities of the
bacillus. Take a fraction of a drop of the serum obtained from the
blood of the animal thus rendered immune to the given germ, add a
loop of the culture of this germ to the sernm, and inject the mixture
into the abdominal cavity of a healthy guinea pig. After a short
time open the abdominal eavity of this animal and make a micro-
scopical study of the organism which has been introduced as above
deseribed. Instead of opening the abdominal eavity some of the peri-
toneal exudate may be removed from time to time by means of a
sterilized capillary pipette. It will be found that the baecterial cells
are undergoing a characteristic degeneration. Almost immediately
after the injection of the germ and serum the former becomes non-
motile and later is converted into a granular body, which apparently
(lissolves in the surrounding fluid. This phenomenon, which is gen-
erally designated as Pfeiffer's reaction, is believed to be in the high-
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est degree specifie.  Blood serum from an animal rendered immune
to the cholera vibrio will have the above-deseribed effeet upon the
cholera baecillus and upon no other micro-organism. Likewise, the
blood serum of an animal immune to typhoid fever is necessary in
order to induce these changes in the Eberth bacillus. Tt is generally
believed by bacteriologists that this reaction is so certainly specifie
that it can be relied upon in distinguishing one germ from another
after all attempts to do so by other means have failed.

Later, Gruber and Durham discovered that a specific action of the
blood serum of an animal suffering from a given infections disease or
recently recovering from the same upon the germ of this disease may
be observed outside the body. If a few drops of blood serum from an
animal which has been rendered immune to a given germ be mixed
with a loop of a growing culture of this organism and the mixture be
examined under a microscope, it will soon be seen that the baeterial
cells are quite markedly affected by the fluid in which they find them-
selves. The baeilli lose motility and colleet in elumps or agglutinate.
The very dilute blood serum from an immune animal manifests this
specific action upon the germ against which the immunity has been
secured, but not upon any other miero-organism. It is troe that the
blood serum from healthy animals has more or less agglutinative
action, but the phenomenon takes place in high dilutions of blood
serum only when the latter has been obtained from an animal ren-
dered immune to the specific germ under examination, Blood serum
from an animal rendered immune to the cholera baeillus agglutinates
this germ, but is without effeet upon the typhoid baecillus; while, on
the other hand, the blood serum from an animal rendered immune to
the Eberth bacillus agglutinates this organism and is without effect
upon the cholera vibrio or any other micro-organism. It will be seen
from these statements that the phenomenon of agglutination is
believed to be in the highest degree specific. Therefore, when Widal
discovered that blood serum obtained from a man suffering with or
recently recovered from typhoid fever has an agglutinative action
upon the Eberth baeillus similar to that observed in the blood serum
of animals rendered immune to this germ, the evidence of the cansal
relationship of this miero-organism to typhoid fever was greatly
strengthened. As is well known, the Widal test has been exten-
sively used in all parts of the civilized world as a means for the
recognition of typhoid fever, and its value has been quite positively
established. Tt should be stated in this conneection that the aggluti-
nation reaction is, in man, at least, a phenomenon of infeetion rather
than one of immunity.

With the above-mentioned evidences before us, it must be admitted
that there is but little room left to doubt that the Eberth bacillus is
the specific miero-organism of typhoid fever. However, it must not
be inferred that the bacteriology of typhoid fever needs no further



200

investigation. There are many problems yet to be solved. We will
~ refer to only a few of these at this time. The distinetion between the
~ typhoid bacillus and the colon bacterium is not well defined. It is
. easy enough to distinguish between a fypical colon bacillus and a
. typical typhoid baeillus. The former coagulates milk, ferments glu-
. cose or lactose, and produces indol by its growth in ordinary nutrient
media. The typical typhoid bacillus does none of the above-men-
tioned things, but there are germs which ferment glucose and lactose
more or less energetically, but do not eoagulate milk or produce indol.
There are others which show traces of indol in their culture growths,
but do not eoagulate milk or ferment glucose. In other words, there
are miero-organisms which at present we can not place in either the
c¢olon or the typhoid group, and the relation of these to typhoid fever
has not as yet been determined. We are in the habit of designating
these bacteria as typhoid-like bacilli. They have been found in
water supposed to be the cause of epidemics of typhoid fever. In a
few instances they have been obtained from the blood during life and
the spleen after death in cases which clinically could not be distin-
euished from typhoid fever. Some of them agglutinate more or less
imarkedly in blood serum obtained from individuals suffering from
typhoid fever. Many additional observations must be made before
we can determine with certainty the proper classification of these
organisms. In this connection we may state that in our investigation
of typhoid fever in the national encampments of 1895 we found no
reason for supposing that the colon bacillus is ever transformed into
the typhoid bacillus. This subject will receive additional attention
later.

The natural distribution of the typhoid bacillus is another subjeet
needing careful investigation. Apparently trustworthy bacteriolo-
gists have reported the finding of this micro-organism in the most
nnexpected places. It has been detected in the soil of localities far
removed from the habitations of man and has been isolated from
drinking water supposed to be free from contamination. Further-
more, its presence has been reported in the stools of healthy persons
as well as in those suffering from dysentery and simple diarrhea. It
must remain for future studies to decide upon the reliability of these
reported findings and to attach to them their proper significance
should they be found to be true.

THE ELIMINATION OF THE BACILLUS FROM THE BODY.

It is important in a study of the etiology of typhoid fever to ascer-
tain by what avenues the specific miero-organism leaves the body of
the infected individual. The exhaled air from the lungs of the
typhoid-fever subject is germ free, as it probably is in all infectious
diseases. There is therefore no possibility of this disease being
spread by means of the air-exhaled from the lungs. This statement
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is true only when the exhaled air is free from sputum. In the pneu-
monias that complicate typhoid fever the Eberth baeillus is found in
the diseased lungs and may be eliminated in the matter coughed up
and disseminated through the air in the fine spray that accompanies
severe fits of coughing. Ilowever, the spread of typhoid fever in this
manner must be regarded as a bare possibility.

There is no positive evidence that the perspiration from one sick
with typhoid fever contains the specific baecillus of this disease. Itis
true that this bacterium may be found on the surface of individuoals
sick with this disease, but in such cases the germ owes its presence in
this loeality to contamination of the skin with the stools or with the
urine. Ifis possible that under exceptional circumstances this bacillus
may find its way to the surface from the blood, as it oecurs in the
eruptive spots of typhoid fever,

The urine of one sick with typhoid fever may or may not contain
the Eberth bacillus. Several observers have found the living virulent
bacterium in the urine, especially when this secretion contains albumin.
In some of these cases it is more than probable that the germ has
found lodgment in the kidney and has produced more or less exten-
sive struetural changes in that organ. However, the bacillus may be
abundant in the urine when this secretion contains no albumin and
when there is no other evidence of structural disease of the kidney.
Persons recovering from typhoid fever may continue for weeks to
eliminate in the urine millions of the Eberth baeillus. It sometimes
happens that a eystitis ocecurs as a sequel to typhoid fever. In at
least some of these eases the inflammation of the bladder is due to
infection with the typhoid bacillus, and this germ in a virulent form
may after a long time remain in the bladder and render the urine a
possible source of the spread of typhoid fever. Houston ! has reported
a case of eystitis of three years’ standing due to the infeetion of the
bladder with the baeillus of Eberth. An interesting point in connec-
tion with the report of this case is that the patient never had typhoid
fever, but had nursed cases of this disease. Further evidence will be
needed before we can accept the possibility of an infeetion of this
kind. However this may be, the occurrence of the specific miero-
organism in the urine in cases of typhoid fever is of sufficient fre-
quency to demand that this secretion be disinfected in every case of
this disease. Post-typhoidal abscesses may form in various parts of
the body and may discharge the Eberth bacillus in virulent form for
months and even years. It is unnecessary to add that infected mate-
rial of this kind should be burned or otherwise disinfected. The
necessity for this is evident whether the abscesses be due to the
typhoid baeillus or to other bacteria.

The most important avenue for the elimination of the typhoid
bacillus from the body is through the bowel. Long before the dis-

' Honston, British Medical Journal, 18989, vol. 1, p. 78.
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covery of the specific micro-organism of this disease man had learned
that the stools of typhoid patients contained the infective agent of the
disease. It had been frequently observed that epidemics of typhoid
fever resulted from the drinking of water contaminated with the
stools of those suffering from this disease. The more intelligent
members of the medical profession recommended thorough disinfec-
tion of the feces long before the bacillus had been discovered. The
elimination of the typhoid bacillus in the stools probably begins soon
after its introduetion through the mouth. Indeed, it is quite certain
that an individual may become the bearer and distributer of the
infecting agent of typhoid fever without developing the disease him-
self. The specific bacterium finds its way into the small intestines,
in the contents of which it multiplies rapidly, and this intestinal cul-
ture may be wholly discharged from the bowels without inducing any
local lesions. Furthermore, as we have already seen, typieal typhoid
fever may develop and death result without intestinal uleeration.

We desire to emphasize the fact that the typhoid baeillus may grow
in the intestines of an individual and pass from the same without
causing typhoid fever. This is most likely to oceur when many irri-
tative saprophytic germs are taken into the alimentary canal along
with a few typhoid baecilli. A few hours after infection with such a
mixed culture the saprophytic germs may cause a profuse diarrhea,
which sweeps from the intestines the typhoid baeilli. This is proba-
bly the true explanation of the unquestionable protective effect of
diarrheas in certain epidemies of typhoid fever. We shall have
oceasion to refer to this later. Moreover, it is probable that a con-
siderable proportion of adult individuals are to some extent, at least,
immune to typhoid fever. The specific germ of this disease may be
transported from one plaece to another in the intestines of an immune
man, and when cast out in the stools may become a source of danger
to others., It is probably in some such way as this that epidemies of
typhoid fever sometimes appear to originate de novo.

The stools of individunals sick with typhoid fever constitute the
most important source for the spread of this disease, and it may be
stated in o general way that typhoid fever is due to the transference
of some part of the feces of an infeeted individual to the alimentary
canal of one susceptible to this infeetion. This transference in
exceptional cases may be quite direet, as when a careless nurse soils
her hands with the dejections from her typhoid-fever patient and eats
her food without disinfeeting her soiled fingers. Generally, however,
the transference is more indirect and the germs in the infected stools
may multiply through many generations and be transported by water
or otherwise through considerable distances. Moreover, as has been
indicated already, the baeilli may pass throngh an intermediate host,
which may be man or one of the lower animals. An immune indi-
vidual may visit a distant eity, the water supply of which is infected
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with the typhoid bacillus, and he may carry this infection to his vil-
lage home, where it may be deposited in his normal stool, may find
its way info the local water supply, and cause an epidemic of the
disease.

Typhoid bacilli are most abundant in the stools of patients suffer-
ing from this disease when there is sloughing of the intestinal ulcera-
tions. However, it should be borne in mind that typhoid stools are
infectious often before the individual shows any evidence of the
disease. In other words, the stool of 4 man in the incubation period
of typhoid fever may be laden with the baeilli of this disease. In
this way every latrine in an encampment may be infected with the
specific micro-organism of typhoid fever before the disease has devel-
oped sufliciently in the individual to be recognized clinically. On the
other hand, the stools may continue to be infectious long after con-
valeseence has set in.  So greatl is the danger of the spread of this
disease from infected stools that in all cases where fecal matter can
not be removed by water carriage, or otherwise, from immediate prox-
imity with human habitation, all stools, those of both sick and well,
should be thoroughly disinfected.

Notwithstanding the faet that the typheid bacillus is abundant in
the stools of individuals suffering from this disease, its isolation
and identification in the feces is one of the most difficult tasks under-
taken by the baeteriologist. This difficulty lies in the separation of
the typhoid bacillus from other baeilli, which it resembles in some
respects and which are present in the stools in mueh larger numbers.
The colon baeillus, always present both in normal and typhoid stools,
grows so abundantly and may resemble the typhoid bacillus so closely
that the separation of the two is difficult and often impracticable. It
is unfortunate that we have no reliable method of detecting the
typhoid bacillus in mixed cultures of this germ and the bacterium
coli. Such a method would supply us with a more ready and sure
means for the early recognition of typhoid fever than we now possess,
and it is to be hoped that future investigations will furnish a practi-
¢al solution of this question. Many devices dependent upon supposed
cultnral peculiarities have been proposed and success has been prom-
ised many times, but up to the present no reliable, easily applicable
method for the detection of the typhoid bacillus in stools has been
discovered.

LONGEVITY OF THE TYPHOID BACILLUS.

It must be evident that in studying the problem of the spread of
typhoid fever if is of the greatest importance that we should know how
long the speeific baeillus of this disease will eontinue to live and be
possessed of its specific properties. It is equally evident that when
seeking for an answer to this question we must know something of
the conditions nunder which the life of the organism is to be perpet-
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uated. We have already seen that in the human body the Eberth
bacillus may continue to grow and reproduce its kind quite indefi-
nitely. This is shown fo be the case in instances of post-typhoidal
cystitis and abscess. We would not have it understood that we sup-
pose cases of typhoid fever to be frequently due to infection from these
sources, and we have mentioned these facts simply for the purpose of
showing how long an individual may retain the Eberth bacillus in
some part of his body Certainly there is a possibility of infection
spreading to others from the germ found in these post-typhoidal con-
ditions, but such eases must be rare, exeept when the urine i infected.
Probably the greatest source of danger in these conditions is to be
found in the faet that the urine and the stools of individuals who have
recovered from typhoid fever may continue to furnish the infective
agent for a long time.

The living germ has been found in the bodies of men dead from
typhoid fever after three months. However, the longevity of this
baeillus in the dead body must be very variable and dependent upon
a number of conditions which are not likely to be exaetly the same in
any two cases.

So far as the spread of typhoid fever is concerned, the longevity of
its bacillus after it leaves the body of the infected man is of greater
importance than its possible longevity in the body. When material
containing this germ is spread out in a thin layer and exposed to the
direct action of the sunlight, the baecilli are soon destroyed. A cloth
moistened with a culture of the Eberth bacillus and exposed to the
direct sunlight soon fails to yield a growth when a bit of it is placed
in a suitable eulture medinm. However, we must not get too much
comfort out of the fact that the typhoid baeillus is killed by an expos-
ure of a few hours to the light of the sun. Practically typhoid stools
are not spread out in thin layers or otherwise placed in a condition
necessary for the light to have a markedly germicidal action. In the
interior of a mass of fecal matter the germ may retain its vitality for
a long time. It is true that the bacilli, when a small quantity of
typhoid stool is smeared on a sheet, may be destroyed by a few hours’
exposure to direct light, but the same material rolled in heavy blankets
may retain its virulence for many weeks. Complete desiceation soon
destroys the Eberth bacillus, but it may retain its vitality in relatively
dry material for along period. Bits of agar or gelatine cultures placed
upon cloth, leather, wood, or metal retain the living bacillus for many
months, and clothing and bedding soiled with typhoid stools may be
the means of spreading this disease. The experiments of Uffelmann
show that the bacillus may retain its vitality in layers 4 mm. thick on
wood for thirty-two days, on linen for sixty days, and on woolen eloth
for eighty days.

The experiments that have been made in order to determine the

1 Uffelmann, Centralblatt fiir Bakteriologie und Parasetenkunde, 1894,
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longevity of this baecillus in the soil have yielded widely different
results. This is explained by the fact that no two investigators have
experimented under exactly the same conditions. When cultures of
the Eberth baecillus are mixed with dust or pulverized earth of any
kind and completely desiceated the germs speedily die, but when the
desiceation is not complete the bacilli may retain their vitality for
weeks and months. Because desiceation soon destroys the germ of
typhoid fever, it has been inferred that this disease can not be spread
by means of particles of dust earried through the air. 'We will return
later to a discussion of this point, but it may be stated here that
particles of dust carried through the air are by no means always com-
pletely desiccated. Currents of air may and do earry through great
distanees considerable particles of moist dust. Considerable interest
is attached to the question of the vitality of this organism in the soil
about sinks and privies containing typhoid stools. After the Franco-
German war it was found that typhoid fever continued to prevail for
some years in German garrisons in whieh German soldiers or French
prisoners sick with typhoid fever had lived. One interesting case of
this kind may be referred to. In thisinstance an epidemie of typhoid
fever began among German soldiers located in a certain garrison on
April 4, 1872. During the war these barracks had been occupied by
French prisoners among whom typhoid fever had prevailed. Large
sinks had been filled with the undisinfected stools of the prisoners,
and when full these pits, which were located just outside the bar-
racks, were covered in with thin layers of earth. The water of a well
near by had probably become infected from these sinks and caunsed
the epidemie in the garrison in 1872. These old sinks were cleaned
out and the well closed. Four days later the last case of typhoid
fever oceurred in this garrison.

Recently interesting experiments have been made in England for
the purpose of determining the longevity of the typhoid bacillus in
soil. Martin took specimens of dirt from various sources. Some of
these samples were obtained from localities where it was known that
the soil was largely contaminated with organie matter and where
typhoid fever had been endemic; others were obtained from places
which had not been contaminated by sewage or in any other way.
These samples of soil were pulverized, placed in Erlenmeyer flasks
and sterilized, after which they were inoculated with cultures of the
typhoid baecillus. It was found that the Eberth bacillus grew luxuri-
antly in the polluted earth, and that flasks containing this soil showed
active growths of this microorganism after the lapse of 105 days.
The results obtained with the unpolluted earth were quite different.
In these soils the germ not only failed to multiply, but after a short
time it died out.

Investigations by Klein indicate that the process of nitrification as
it goes on in soil, favors the growth and development of the typhoid
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bacillus. Klein had ascertained, as others before him had done, that
sewage is not a suitable medium for the growth of this baecillus, but
subsequently he found that by the addition of nitrates to erude sew-
age the latter is converted into a more snitable medinm for the growth
of this organism. In faet, in this modified sewage the typhoid bacillus
grows abundantly.

Robertson selected a grass-covered field for his investigations.
Patches of turf were cut and removed from the subjacent soil. Atone
place the ground immediately below the turf was watered with the
bacillus, after which the turf was replaced. In another loecality 9
inches of the earth beneath the turf was removed and the Eberth
bacillus sown at this depth; while in a third experiment the germ
was placed at a depth of 18 inches, the soil, which had been removed,
being carefully replaced after depositing the germ. One hundred
and thirty days affer this had been done the soil under the turf of the
infected localities was removed and examined. Robertson found
that in all cases the bacilli had not only retained their vitality, but
had multiplied. In the locality where the germ had been placed 18
inches heneath the surface it had grown through the earth above it,
where it was found widely and abundantly distributed. Some of
these plantings were made in July, 1895. During the cold months of
the following winter no typhoid baeilli could be obtained from the
s0il in which they had been deposited. During the following spring
these spots were treated with dilute sterile broth in order to furnish
material for the growth of the germ and, furthermore, for the purpose
of rendering the conditions similar to those existing in cases of polln-
tion with sewage. It was found in the following June, nearly a year
from the time of the planting of the germ, that those localities which
had been properly fertilized with the beef broth furnished an abun-
dant crop of the germ, while areas which had not been so fertilized
failed to show any growth.

These experiments indicate that a polluted soil when onee infected
with the typhoid baecillus may retain the infection for a long time,
and they are quite in accord with military experience, inasmuch as
it has frequently been found that a healthy regiment may speedily
develop this disease after occupying a site vacated by an infected
command. The history of typhoid fever among the troops during
the war of the rebellion furnishes instances of this kind, one or two
of which may be mentioned.

The Twenty-third Massachusetts, numbering 900 men, left Massa-
chusetts in November, 15861, and were encamped at Annapolis, Md.,
until January 8, 1862, the record of health being good during this
time. The regiment arrived at Roanoke Island February 7, 1862,
from whence it embarked to Newbern, N. C., arriving at this place
March 14, 1862, Aeccording to the report of the regimental surgeon,
George Derby, the health of the regiment, in spite of exposure to many
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hardships, had been good. Arriving at Newberne the regiment
oceupied an encampment, including tents, abandoned by a Confederate
regiment that had suffered severely from typhoid fever. The disease
soon appeared among the men of the Massachusetts regiment (the
number of days before the appearance of the first case is not stated),
and during the month of April, 1862, 300 cases developed and 22
deaths oceurred.

On March 7, 1862, the Tenth New York Cavalry moved into barracks
at Perryville, Md., which had recently been vacated by the Fourteenth
U. 8. Infantry. The latter regiment had suffered largely from typhoid
fever during the month of February, 1862. The barracks were thor-
oughly cleaned, drains opened and improved, and an excellent spring,
which was exempt from any source of pellution, was found. The
Fourteenth Infantry had used water from a well only 6 feet deep and
this had been supposed to be the source of the typhoid fever. Notwith-
standing the precautions taken by the New York regiment, diarrhea
and so-called malarial fever soon appeared. On March 26, 1862, the
New York regiment was moved across the bay to Havre de Grace, and
the following morning numerous cases of so-called remittent fever
reported at sick eall and soon diarrhea became epidemie in the com-
mand. The monthly report of sick and wounded for April shows 28
cases of remittent fever and 2 eases of typhoid fever. It can hardly
be doubted that all these cases of fever were in reality typhoid, and
that they were contracted through the occupancy of an already infected
locality.

The following illustrates British experience in India bearing on this
point: In January, 1890, a battalion of a South Wales regiment occu-
pied a certain site at Bareilly, and while there suffered severely with
typhoid fever. Onaccount of this outbreak this battalion was moved
to another location. In the following November a battalion of the
Royal Munster Fusiliers came to Bareilly and was located on the spot
occupied by the South Wales regiment nine months before. Within
three weeks after oceupation of this loecality by the Fusiliers cases of
typhoid fever began to develop. After consultation it was decided to
move the ecamp 1} miles farther west; when this was done the epidemic
abated.

That the floors, furniture, and bedding of barracks may become
infected with typhoid fever and may continue to endanger the life and
health of its ocenpants for a long time is abundantly shown in the
records of military surgeons. The following report by Chour, a Rus-
sian medical officer, is an instance: A typhoid epidemic appeared
in two infantry regiments garrisoned at Jitomir. All the soldiers of
these two regiments obtained their drinking water from the same
gsource. One regiment had in 1885, 9.6, and in 1886, 3.2 per mille cases
of typhoid fever. The second regiment had during the same time a
similar proportion of cases, but in one company of the second regiment
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14 out of 90 men were stricken with typhoid fever. The extraor-
dinary number of ecases of this disease in this company led to the
supposition that the part of the garrison oceupied by these men was
specifically infected. In December, 1886, the room occupied by this
company was vacated and subjected to thorough disinfeetion. The
walls, the floor, and the furniture of the room, also the clothing of the
soldiers, were disinfected. After this had been done this company
was allowed to return to its own quarters. In 1887 the number of
cases of typhoid fever in this company was reduced to 1.7 per mille,
and in 1836 there was not a ease. However, during the ‘same time,
typhoid fever inereased among the soldiers oceupying parts of the gar-
rison which had not been disinfected. The-disappearance of the dis-
ease among the soldiers that occupied the disinfeeted quarters and its
persistence and increase among the soldiers in the undisinfected guar-
ters led Chour to conclude that the typhoid bacillus was disseminated
through the dust in the rooms. If may be that the bedding and eloth-
ing of the soldiers were soiled with typhoid stools, and the baeilli may
have been transferred from these soiled articles to the alimentary
canal by means of the fingers, or it is possible that the dust from the
infected clothing carried the specific baecillus through the air whieh
was inhaled by the occupants of the room. This and other equally
striking instances of garrison infeetion show the necessity of thorough
disinfection of quarters infected with typhoid fever.

It will be seen from the above that both experimental evidence
obtained with pure eultures of the baecillus and epidemiological observa-
fion in the study of typhoid fever show that infected things and places
may remain sources of danger for weeks and months. These facts

have not been sufficiently impressed npon the medical profession, and -

the necessity of thorough disinfection of soiled clothing and bedding,
ete., has not been appreciated. The history of outbreaks of typhoid
fever among our soldiers, as detailed in this report, will emphasize
the necesgity of giving more attention to disinfection after typhoid
fever.

Since epidemics of typhoid fever are frequently spread by means of
drinking water, the longevity of the bacillus in this medium is of con-
siderable importance. Many experiments have been made for the
purpose of obtaining information on this subject. Evidently the con-
ditions influencing the life of the bacillus are not likely to be identical
in any two sources of water supply. In distilled water and sterilized
drinking water obtained from springs, wells, rivers, and lakes, and
kept at ordinary room temperature without exposure to direct sun-
light, the typhoid bacillus may rapidly multiply and may retain its
vitality for three or four months. KExposure of infected water in
shallow vessels to direct sunlight, hastens the destruction of the bacilli.
A like effect is produced when the water is frequently and violently
agitated. In ordinary unsterilized water the conditions that influence

.
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the life of the typhoid baecillus are many and varied. In the first
place, the chemical eomposition of the water is not without effect
upon the longevity of the typhoid baecillus. As has already been
stated, sewage ordinarily does not form a good medium for the growth
of this germ, but, as Klein has shown, the addition of nitrates renders
the growth abundant, and that processes of nitrification are constantly
going on in polluted water is shown by the presence of nitrites and
nitrates. Evidently the kind and number of other germs present in

a foul water have much to do in determining the longevity of the _

typhoid baecillus in such mixed cultures. Some of the ordinary water
bacteria undoubtedly hasten the death of the bacillus, owing to the
fact that the conditions of growth are more favorable to the former
than to the latter. However, experimental evidence on this point is
not always conclusive, because the water bacteria are present in rela-
tively muech greater numbers than the typhoid bacillus, and failure to
detect and isolate the latter is mot always convineing proof of its
absence. In fact, the detection of the typhoid bacillus when added
in small amount to a large volume of water containing numerons
germs of different species is by no means an easy task, and so far as
the detection of this organism in natural waters suspected of having
caused typhoid fever is concerned, it is doubtful whether anyone up
to the present time has succeeded in isolating from such water a typ-
ical Eberth bacillus. It is not to be inferred from this that the typhoid
organism is not present in such waters, but the difficulty lies in its
separation and specific identification. Moreover, it is altogether
probable, indeed we may say quite certain, that after the Eberth baeil-
lus has grown for several generations in water it shows eultural varia-
tions from the typical bacillus obtained from the spleens of persons
dead from typhoid fever,

Westcott! reports a case of apparently great longevity of the typhoid
bacillus in water. IHe states that he was able to trace 19 cases of
typhoid fever to a well drawing its supply from a sewage-contaminated
area. On closing the well the epidemie ceased, but on reopening it
for the purpose of obtaining water for laundry purposes another case
oceurred. The well had been closed twenty months, and during this
time the conditions were such that the introduction of further con-
tamination was improbable.

The belief that commercial table waters are always safe is by no
means justified. Many of these are ordinary waters taken from
diverse sources and charged with earbonie-acid gas. In such a water
the typhoid bacillus may retain its vitality for a long time. It must
be evident that the purity of a commercial table water depends upon
its source and the care and skill exercised in handling it. It may be
remarked here, parenthetically, that some of the commercial waters

! Westeott, Jonrnal of State Medicine, vol. 7, p. 104,
T275——14
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sent to Sternberg Hospital, at Chickamanga, in 18958, contained a suf-
ficiently large number of germs to condemn their use. In faet, they
contained more germs per cubic centimeteér than the waters obtained

from springs and wells in and about the park. We do not mean to .

say that the typhoid baeillus was found in any of these commercial
waters, but we do mean to say that they were too filthy to be used as
, drinking water. :
In certain liquid foods, sueh as milk, bouillon, and broth, the
 typhoid bacillus may retain its vitality for months. This is true
- whether the food be sterilized or unsterilized at the time of the intro-
duction of this organism. When deposited on solid food, such as
potatoes, bread, and meat, the typhoid bacillus may retain its vitality
as long as such foods are likely to remain palatable. In other words,
this bacterium, when deposited on such foods, may retain its virulence
until putrefactive changes become markedly advanced. We will
return later to a disenssion of the spread of typhoid fever through
infected articles of food.

Since the Eberth bacillus forms no spores, it is easily destroyved by
a sufficiently high temperature. In boiling water it is instantly
killed, and a like result is obtained by a ten minutes’ exposure to a
temperature of 60° C. Low temperatures prevent multiplication, but
do not destroy the bacilli. They may remain frozen in ice for months
without appreciable loss in vitality or virulence. Furthermore, alter-
nately freezing and thawing of eultures of this bacillus repeated indefi-
nitely are apparently without effect. The evidence that eertain small
epidemics of typhoid fever have been due to infected ice is quite
positive.

Ifrom the preceding statements it must be evident that the typhoid
bacillus is eapable of retaining both vitality and virnlence for months
after it has been discharged from the body. Not only is this true, but
it may multiply both in the soil and in water.

THE DISSEMINATION OF TYFPHOID.

(a) Transported by man.

Man himself is the most active agent in the dissemination of this
disease. He may carry the specific virus in his alimentary canal, on
his person, or in his clothing. In this way the germs of the disease
may be carried hundreds and thousands of miles and may be widely
distributed. An infected recruit may plant the specific bacillus of
this disease in every latrine in his regiment before he is suspected of
having the disease himself. So widespread is typhoid fever that in
assembling a regiment of volunteers it may be assumed that among
these men there are one or more infected with this disease. Practieally,
typhoid fever is always imported into military camps, and having been
thus introduced it too frequently finds conditions favorable for its
spread.

o oo i




211

In the history of the war of the rebellion there is but little informa-
tion coneerning the importation of typhoid fever, more attention being
given to general reports concerning hard service, inclemency of the
weather, and insanitary conditions in camp as connected with the
prevalence of this disease. More importance is attached to exposures,
hardships, the unaceustomed mode of life of the young soldiers, over-
erowding and bad ventilation, than to importation of the disease from
the localities where the men were recruited, although this is oceca-
sionally suggested. The absence of special reports on the causation
of typhoid fever in the camps was attributed to the difficulties attend-
ing an investigation into the origin and transmission of this dizease,
owing to the existence of unknown and unsuspected factors.

When the Franco-German war began every corps of the German
army was infected with typhoid fever, and the second divigion of the
Eleventh Corps was having at that time a marked epidemiec of this
disease. The following figures show the number of cases of typhoid
fever in each corps of the Prussian army on June 15, 1870:

Num- [Rate per| Num- [REate per

bor of | thoun- | ber of | thon-

cases, | sand. | cases. | sand.
General Corps. .- ssemeame-s 2 1.8° || Bt Corpd . ... fcceencmmmcmnns] 2 Bl
Firat Corpa ......ccceee e 18 1.8 (I Beventh Corps ............... 7 1.2
Becond Corps.. oo aees 7 .6l E;lghth i e e e 16 ]
Thivd Corpe: o= = o 10 BE (| MIEth Corpe «.evems coms semnns] 10 T
FourithCorps.. ... cenea. f AR N Tenth Corp - v eeemosemmnmsl b 1.6
Fifth Corps........ Ex @ .88 | Eleventh Corps _.............. il 3.0

The infection was not confined to the Prussians, but extended to
every contingent of the German army. The seeds of the disease car-
ried with them rapidly bore fruit, especially among the troops besieg-
ing Metz and later among those besieging Paris. Within less than
two months after war was proelaimed, typhoid fever had extended so
widely among certain divisions of the German troops, notably in the
Eleventh Corps of the Prussian army and in the Wurtemburg division,
that more than 15 per cent of the men of these commands were sick
with this disease. The total number of cases among the nunder officers
and men in the German army during the Franco-German war amounted
to 73,396, which is equivalent to 9.31 per cent of the average strength :.
of thearmy. Itwill be remembered that the invasion of France began
about the middle of July, 1870. During the second half of this month
the total number of e¢ases in the German army was 345, less than the
average for preceding vears of peace. In August the number percep-
tibly inereased, amounting to 2.6 per thousand, but this was not suffi-
eient to eause any alarm, and up to the beginning of September it
conld not be said that there was an unusual prevalence of this disease.
However, early in this month there was an explosive outbreak and the
eases ran up to 12,463, which was equivalent to 15.3 per thousand.
October showed 17,253 new cases.  In this month the epidemic reached
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its elimax, fell slowly until January, 1871, and more rapidly to June,
but at the last-mentioned date it had not reached the peace level.
During the fall of 1870 there was not a regiment in the German army
free from typhoid fever. In addition to the importation of typhoid
fever, the Germans invaded a country in which this disease was then
and is at all times practically endemic. However, the point which we
wish to emphasize here is that the invading army transported typhoid
fever with it, and that from seeds thus carried the disease spread until
no regiment remained free from it.

Typhoid fever may be transported along with an army into regions
where man has never previously been. This was illustrated in the
Afghan war, from 1878 to 1880. Several of the encampments of the
English soldiers during this invasion of Afghanistan occupied posi-
tions probably never before oceupied by human beings. It is not at
all likely that the water, which was obtained from mountain streams
in the invaded region, was specifically contaminated with the virus
of typhoid fever; nor was it likely that the virgin seil covered by
these encampments was infected, except as it became so by occupa-
tion, and yet typhoid fever oceurred at nearly every station oceupied
by the English troops. Ouly one explanation of the prevalenee of this
disease in these places seems possible. It is known that the English
troops which had been encamped in various parts of India were widely
infected with typhoid fever when the invasion of Afghanistan was
begun. A similar experience is furnished by the history of French
expeditions in northern Africa. In the Orancampaign in 1885 French
commands encamped in desert stations never before occupied, and
in these typhoid fever not only appeared, but acquired epidemic
proportions.

In the Suakin expedition of 1855 every precaution was taken to
insure a pure water supply for the troops. In faet, all the drinking
water was distilled. Notwithstanding this fact typhoid fever pre-
vailed quite extensively. At least one regiment, the East Surrey,
joined the expedition already infected with typhoid fever. It is more
than likely that these men infected the latrines and that flies aided
in the distribution of the disease.

In the expedition for the relief of Chitral, from March 28 to August
24, 1895, typhoid fever was carried along with the English soldiers.
The first recognized case of this disease oceurred April 29, although
this had been preceded by several other cases the diagnosis of which
had been doubtful at the time and which had been transferred to base
hospitals, proving later to be typhoid fever. The expedition con-
sisted of two regiments, with a total strength of 1,601 officers and
men. After battles at Malakand and Kahr, April 3 and 4, these regi-
ments were encamped at Kahr, in the Swat Valley, 2,000 feet above
sea level. The health was good at first, but with the increasing heat
the men, who were very much crowded togetherin small single fly tents,
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began to suffer from malarial fever, and typhoid fever soon made its
appearance. From April 29 to August 4, the time of the arrival of
the expedition at Laram Kotal, 172 cases, with 39 deaths, were reported.
In regard to this epidemiec, Surgeon Major-General Mansell makes the
following statement:

The first case * * #* gn April 20 was probably imported from India. Once
the disease was introduced into such camps as the troops occupied first at Kahr,
and later on at Laram Kotal, and bearing in mind the predisposing influences of
climate and other conditions of the former place in May, when the men were
inactive. the hard work they subsequently underwent road making, the gradual
touling of the soil through the extension of latrine trenches, the inadequate con-
servancy arrangements due to the want of a snfficient establishment, it is not
difficult to account for the rapid spread of the disease. The milk and bazaar sup-
plies were, of course, liable to snspicion, but both were under strict supervision,
and the outbreak can not, in my opinion, be attributed to them. The water sup-
ply, which was bad at Kahr, may also he disregarded as the canse, as when the
troops moved to Laram, where the supply was excellent. the epidemic increased
in virnlenece. I atiribute the disease to the founling of the ground, inevitable in
camps, the lack of sufficient conservancv establishments, the contamination of
food, ete,, through the agency of dust and flies, and the necessary crowding, dirt,
and intimate contact in which the men lived, often 1 think carrying the infective
germ from one to another. The absence of these last conditions goes far to
explain the remarkable immunity from the disease that the officers enjoyed.

When the English invaded Egypt in 18582, some of the regiments
which had been withdrawn from Mediterranean stations, and which
constituted a part of the army of invasion, were infeeted with typhoid
fever before leaving their stations. Soon after disembarking at
Ismailia oceasional cases of typhoid fever began to appear. The dis-
ease was at first diagnosed remittent fever, but as it did not yield to
quinine in full doses, two antopsies were held, and these showed the
lesions of typhoid fever. From Ismailia the disease accompanied the
troops until the army took up its permanent ecamp at Cairo, at which
place it culminated in a serious epidemic. The camp sites of the
several regiments were situated on sandy soil and were some distance
apart, and the latrines were easily dug and regularly filled up; fre-
quent inspection failed to show any =anitary defeet. All excreta
from fever patients, as well as bedding and elothing used by them,
were at once disinfected. The excreta were deposited in a special
pit; allthe water was boiled and filtered. Notwithstanding this, many
of the hospital corps men contracted the disease in removing the
excreta of patients. On the march from Ismailia to Caire the troops
drank canal water; but that this water did not occasion the epidemie
appears to be borne out by the immunity from typhoid fever enjoyed
by the Indian contingent and the Seaforth Highlanders, although
using the same water., The Manchester regiment also, whiech garri-
soned Ismailia—the termination of the canal—and used this water, had
only one case. The Household Cavalry and the Fourth Dragoon
Guards which were in the desert during the whole of the campaign,
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having hard work, suffering much exposure, drinking bad water, and
living in insanitary camps, suffered comparatively little. The Seventh
Dragoons and the Nineteenth Hussars remained long in camp at Cairo
and suffered greatly, the disease being most prevalent among them
during the months of November and December.

Aceording to Surgeon-Major Tarrant, the epidemic of typhoid fever
which prevailed among the English and native troops in the Zuln
war (1878=79) was imported into Fort Pearson from Thriug’s Post
and Saeccharine. In regard to the same epidemic, Major Hodgson
states:

Numbers of men came from Fort Chelmsford with remittent and simple con-
tinued fever, of which a large portion proved to be enteric. In a general way,
though a large proportion of the fevers were returned as simple continued, my
impression is that nearly all of the cases were enteric of the milder or more severe
type. From such inguiries as 1 was able to institute, I concluded that enteric
fever was originally brought from Durban and was carried by the troops to the
various stations where it broke out, and that in all cases it was aggravated by the
gathering together of a large number of men and cattle, and the insanitary state
which always accompanies such conditions,

The bhistory of mining expeditions also gives us instances of the
transportation of typhoid fever to places far remote from the perma-
nent hahitations of man, as is illustrated by the epidemie at Dawson
City, on the Yukon, in January, 1549. Indeed, the history of this
disease justifies us in stating that wherever and whenever men con-
gregate and live without adequate provision for disposing of their
excrement, there and then typhoid fever will appear. This seems to
be so universally true that many men who have been engaged in the
study of the epidemiology of this disease have come to agree with
Murchison in his pythogenic doetrine concerning the origin of this
disease. This theory supposes that typhoid fever may be generated
independently of a previous case by the fermentation of fecal and
other forms of organic matter. This conelusion results from the
difficulty generally experienced in tracing the introduction of the
disease. To this point we have given especial attention in our report,
and we have traced typhoid fever into every encampment in which
it became epidemic and, as already stated, man himself is the most
active agent in the dissemination of this disease. It is he who carries
the specific virus about his person into all congregations of men.
He deposits this virus in his exerement, and it is thence distributed
in various ways among his fellow-men.

(&) Dissemination of typhoid fever through the air.

Is typhoid fever ever disseminated through the air? This is a ques-
tion to which diverse answers have been given. Our present knowl-
edge of the etiology of this disease gives no support to the old belief
that it may be eaunsed by the inhalation of gases from decomposing
organic matter. In the first place, infection ean result only from the
specific germ, and no amount of decomposing matter in which this
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organism is not present can cause the disease. In the second place,
the speecific cause of typhoid fever is a particulate body and not a
gas. Inhalation of gases from putrid material may cause intoxica-
tion, but not infeetion. Many of the cases reported by older writers,
in which. typhoid fever was believed to be due to the inhalation of
gases from putrid matter, were, as we can now see, not instanees of
infection. As an illustration of this, we may mention the Clapham
epidemic as reported by Murchison. Twenty out of twenty-two
schoolboys, who watched the opening of a pit that contained a
large amount of decomposing organic matter and which had been
closed for some years, were within three hours prostrated with vomit-
ing and diarrhea. Two died, one within twenty-three and the other
within twenty-five hours. Post-mortem examination showed acute
swelling of Peyer's patehes and the solitary follicles with slight uleera-
tion of these structures, together with congestion of the mesenterie
glands. These were diagnosed as eases of typhoid fever, but we now
know that they were instances of acute poisoning with noxious gases.
In the third place, the typhoid bacillus is generally destroyed by
other germs or their produets in material sufficiently advanced in
putrefaction to give off unpleasant odors. The oldest cultures of the
bacillus are free from disagreeable smells, and infection with typhoid
fever is not likely to result from ingestion of putrid matter. Unfor-
tunately, there is nothing about food or drink infected with this
germ to indieate to the unaided senses the presence of such infeetion.
Water containing the typhoid baecillus may be clear, sparkling, and
of pleasant taste. Milk infected with this micro-organism reveals no
peculiarities either to taste or sight. A fly may deposit typhoid baeilli
upon a cooked potato without rendering this artiele of food less pala-
table to the consumer. We wish to emphasize the difference between
the question now before us as to whether or not typhoid fever may be
disseminated by infected particles of dust carried through the air and
the older idea that it was spread by the ageney of gases given off
from putrid material. Such gases are generally germ free. In faet,
we may state as a bacteriologieal axiom that gases given off from
putrefying organic matter contain no germs. Certainly this is gen-
erally true, and we know of no exeeption. On the other hand, a wind
may carry partially dry infected particles of dust which may be
deposited on food or inhaled and cause typhoid fever. However, we
are reaching a coneclusion before stating arguments. The question is
whether or not typhoid fever may be disseminated through the air.
Recently, Germano has collected the literature bearing upon this
question and has also added experimental data of his own. We will
give a brief summary of the statements made by this author and see
what conclusions he has drawn therefrom and whether or not we can
agree with him in these conclusions.

In reviewing the literature of air-borne typhoid fever, Germano
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first cites the article by the Russian military surgeon, Chour, con-
cerning the garrison at Jitomir, to which we have already referred.
We have pointed out that Chour’s conclusion that the typhoid baeil-
lus was disseminated through the dust in the rooms of the garrison
is not altogether justified. It may be that the bedding and clothing
of the soldiers were soiled with typheid stools, and the baeilli may
have been transported from these soiled articles to the alimentary
canal by means of the fingers. Of course it is possible that the dust
from the infected clothing, or that deposited on the floor, walls, or
furniture, did earry the specific bacillus through the air which was
inhaled by the oceupants of the room. Cerfainly it must be admitted
that the report of this epidemic is of value and shows the necessity of
the thorough disinfection of quarters infected with typhoid fever;
but it does not furnish positive proof that the infection was carried
through the air.

The second ecitation by Germano is a report by Favier. On August
26, 1886, a regiment of dragoons in which there had been no typhoid
fever, left Compiegne for the annual maneuvers. From the above-
mentioned date until September 6 of the same year one-half of this
regiment was quartered at the village of Cuvilly, while the other half
was divided between Neuville and Ressous. On the last-mentioned
date the troops reunited at Compiegne. On September 11 a dragoon
whoe had been quartered at Cuvilly was taken with typhoid fever.
From this time up to Oectober 2 of the same year 3 other cases ap-
peared in this half of the regiment, while only 2 eases appeared in
the ofher half, and the first of these had its initial date October 5.
Investigations show that during the stay of the troops at Cuvilly
there were 3 cases of typhoid fever in a family at that place. The
soldier who first contracted typhoid fever had been quartered in this
house, and the next 2 cases to develop this disease were men who had
visited this house. Fevier concludes that typhoid fever was spread
in these cases through the air. He thinks that the man quartered in
the infected house at Cuvilly received the infection through the air
inhaled at that place, and that the soldiers visiting this house were
~ infected in the same way, and that the disease spread to the half of
the regiment which had not been at Cuvilly through the air. It seems
to us that this conclusion is by no means warranted in any of these

cases—at least such a conclusion does not necessarily follow from the
facts as stated above. The soldier quartered at the house of the sick
may have been infected by personal contaet with the sick, through
his drinking water or through his food. All of these possible meth-
ods of infection are also applicable to the men who visited this house.
These men may have carried the infeetion in their e¢lothing or on their
persons to their comrades who had not visited the house. When the
halves of the regiment were united in the common barracks at Com-
- piegne, common drinking eups may have become infected by personal
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contact and may account for the spread of the disease. For these
reasons, we are inclined to reject this report as evidenee that typhoid
infection may be disseminated through the air.

The third report cited by Germano is equally unsatisfactory. OIlli-
vier states that a girl sick with typhoid fever was placed in a hospital
ward in which there were no other eases of this disease. Soon there-
after two other patients in the same ward developed typhoid fever,
One of these oceupied the bed by the side of the first patient and the
other a bed opposite. In order to prevent further dissemination of
the disease, the ward was vacated and thoroughly disinfected. The
disinfeetion of the ward was certainly justified, but the coneclusion
that the disease was spread through the air is by no means warranted.
It is more than probable that attendants earried the germs on soiled
fingers from one patient to the other. The history of these cases
teaches, as similar instances likewise indicate, that it is not safe to
place typhoid-fever patients in a ward occupied by those suffering
from other diseases; or, in other words, it teaches the desirability of
the isolation of typhoid eases, but certainly it furnishes no positive
proof that typhoid fever may be disseminated through the air.

Lecuyer describes a small epidemic of typhoid fever in Vassognes,
in which village there had not been a case of this disease for several
yvears. The corpse of a woman who had died from typhoid fever at
Rheims was brought to Vassognes for burial. The body had not been
embalmed and was transported in a simple wooden coffin and at the
time of burial was in an advanced stage of decomposition. A few
day later, three children of the dead woman came from Rheims to Vas-
sognes. These soon sickened with typhoid fever, and the disease
spread until it had infeeted many other persons in the village. The
author concludes from the fact that Vassognes had long been free
from typhoid that the germs were disseminated through the air. His
coneclusion that the water of the village was not the source of infeection
is justified, but his belief that the disease was spread through the air
is only an assumption. Soiled hands and clothing were more likely
factors in the spread of the infeection.

Dewolz veports certain cases that occurred at Eaux Bonnes. In
July, 1556, & woman from Paris came to a hotel in this village, where
she soon developed typhoid fever. The disease ran a normal course,
and terminated after four weeks in recovery. A short time after
this, three daughters of the proprietor of the hotel were taken sick
with typhoid fever. Beyond these cases the epidemie did not spread.
Before the coming of the woman from Paris there had been no case
of typhoid fever in the village. Bacteriological examination of the
drinking-water supply showed it to be of unquestionable purity. The
air of the room occupied by the girls communieated through a covered
passage with that of the sick chamber of the woman. Moreover, the
door of the privy in which the dejections of the sick woman were



218

thrown, without disinfection, opened into the same passage. The
author concludes that the disease germs were earried through the air.
This conelusion does not necessarily follow. It may have been that
those attending the sick woman handled the food of the children with-
out disinfecting their hands.

Passing over a number of other reports collected in the review of
the literature by Germano, we come to that of Froidboise. The mili-
tary station of 5t. Bernard lies about 2 miles south of Antwerp and
1,800 meters from the point where the Rupel flows into the Schelde.
Usually there are four regiments of infantry located at this place.
For three years there had not been a case of typhoid fever among the
soldiers in these barracks, when in August, 15892, a severe epidemic
appeared. The initial date of the first case was August 22 and of the
last case October 20. The water supply was not changed nor were
the barracks dizinfected. The explanation given by Froidboise is as
follows: On account of some engineering work which was being done
in the Schelde at the mouth of the Rupel, the latter stream overflowed
its left bank and distributed a large amount of sewage brought down
from Brussels and Mechlin. The receding water left a thin deposit
scattered over several thousand acres of land. As this deposit con-
sisted of sewage from Brussels and Mechlin, it is more than likely
that it contained the typhoid baecillus in large numbers. As has been
stated, the epidemic began August 22 and ended Oectober 20. From
August 12 until October 10 the direetion of the prevailing wind was
such that it would carry the dust from the drying deposit toward and
into the garrison. Before and after the dates mentioned above, the
wind was in the opposite direetion. It seems to us that this is the
most interesting report among those collected from medical literature
by Germano. As has been stated, the water supply to the soldiers in
the barracks was not changed before, during, or after the epidemie.
Neither could the disappearance of the disease be attributed to disin-
fection, because this was not practiced. The guestion is whether or
not the typhoid baeillus can be carried in particles of dust suspended
in the air through a distance of 1,300 meters. Germano concludes
that this is impossible, but we will return to this question later.

Germano quite properly divides the above-mentioned and similar
reports collected by himself into three groups. In the first group he
places those instances in which it was probable that the disease was
disseminated by direet contact with the siek, leading to soiling of the
hands or elothing with the infected dejections. In the second group,
he thinks that indirect contact through persons with soiled hands or
through infected clothing or bedding or other agents is a more likely
explanation than dissemination through the air. As an instance of
cases coming in the second group we will give one reported by Gielt.
A man while away from home contracted typhoid fever and returned
to his native village, in which there had not been a case of this dis-
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ease for a long while. The undisinfected feces from this man were
thrown upon a dung heap. Some weeks later 5 men carted away this
material and later 4 of these developed typhoid fever and the fifth
suffered from intestinal eatarrh, accompanied by enlargement of the
spleen. The undisinfected dejections from these men were thrown
upon another dung-heap. A few months later 2 men removed this
material, and of these 1 developed typhoid fever. Brouardel, who
reported these cases for Gielt, supposes that the typhoid bacilli were
disseminated through the air from decomposing dung heaps. Ger-
mano thinks it more probable that the men engaged in this work
soiled their hands and in this way transferred the baeilli to their
mouths. This is highly probable, but eertainly we can not positively
state that particles of dust were not inhaled by the men who were
engaged in loading and unloading the infected material. In order to
arrive at any opinion concerning the probability between the possible
avenues of infection in these cases, we would have to know more than
we do concerning the amount of moisture in the material when it was
removed and the strength of the wind prevailing at the time. In the
third group Germano places those cases in which the germs are sup-
posed to be disseminated through the air, because no other explana-
tion seems probable; but he states that in many epidemiological
investigations the cause of the spread of the disease remains unknown,
because we can not ascertain all the conditions.

After reviewing the literature as stated above, Germano endeavors
to decide the question concerning the possible dissemination of
typhoid baeilli through the air experimentally. In his investigations
he finds that typhoid bacilli mixed with dust from different sources
and thoroughly desiccated speedily dies, and he coneludes that air
infeetion through many hundred meters, as supposed by Froidboise
in the cases that oceurred in the military garrison near Antwerp, is
impossible. In our opinion Germano’s experiments confirm what was
already well known, that the typhoid bacillus is speedily deprived of
life by desiccation, but they do not convinee us that dissemination of
the living germ in particles of partially dried dust may not be earried
even distances of several hundred meters and deposited upon the
food, in the drinking water, or inhaled.

More recently, Neisser has shown that dust infeeted with the typhoid
bacillus may be earried by a enrrent of air moving at a rate of 1.7
centimeters per second through a distance of 630 centimeters and
there deposited with the germ, still possessed of vitality. However,
he coneludes that sinee this germ is not transported to a distanee of
more than 630 centimeters by the air moving at a rate which gen-
erally prevails within a room, that typhoid fever can not be considered
a dust disease, but is nearly so. It will be seen that this conelusion
has reference only to the possibility of the typhoid bacillus floating
through the air of a elosed room; but even within doors the air often
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moves with a velocity many fimes greater than 1.7 centimeters per
second. Espeecially is this true when the movement of the air within
the room is influenced by drafts from windows, doors, and ventilating
flues. Thus we find that there is a possibility of typhoid infection
from the inhalation of the air of a room in the dust of which the spe-
cific baeillus of this disease exists. Partially dried typhoid stools on
the floor may be sufficiently comminuted to form an infected dust,
which may float through the air, be deposited on food, find its
way into uncovered receptacles of water or milk, or be directly
inhaled, find lodgment in the nose and pharynx, and finally reach
the intestines.

While all of this is possible within a closed room, the danger of
air infection with typhoid fever must be greatly increased in military
life, where food and drink are often exposed for hours to an atmos-
phere_laden with dust, possibly infected with the typhoid baeillus.
As we shall have oceasion to state later, the surface of the ground
about many of the regimental encampments at Chickamauga in 1808
was s0 covered with fecal matter that it was impossible to walk
through those places without soiling the feet. So prevalent was
typhoid fever at Chickamauga that much of this fecal matter must
have eontained the Eberth baecillus, and it seems hardly possible that
the great clouds of dust in which the men lived could have been free
from this infection. The shell roads throngh the encampments at
Jacksonville were ground by the heavy army wagons into an impal-
pable dust several inches thick. Along these roads seavengers carted
in half barrels fecal matter containing the typhoid bacillus. The
contents of these tubs frequently splashed over and fell in this dust.
On each side of these roads soldiers were encamped, and many mess
tables were in close proximity to the roads. Loecal whirlwinds some-
times caught up large quantities of this dust and ecarried it consider-
able distances. After seeing these things, we feel that we can not
exclude the dust as a probable carrier of the typhoid infeetion, not-
withstanding the fact that it would probably be a very difficult thing
to seientifically demonstrate that the disease was disseminated in
this way.

() The influence of the soil in the dissemination of typhoid fever.

There is an old and widespread belief that many of our ills come
from the soil, and man has alwavs been inclined to attribute his mis-
fortunes to locality. That this idea has not disappeared is shown by
the fact that many of the soldiers encamped at Chickamaunga in 1398
repeated the story that the name of the place is an Indian word mean-
ing ““riverof death,” and that the loeality was naturally an unhealthy
one. Furthermore, that some of the surgeons shared in this belief in
the special virulenee of the locality was evidenced by the fact that
they designated the continued feversthat developed among the soldiers
as “* Chickamauga fever,” and claimed that it was different in many
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respects from any fever known elsewhere. Of course, it is true that
there are unhealthful loealities, but the most salubrious place can be
rendered unfit for human habitation when soiled by the exeretions
of man. As we shall see later, the surface of Chickamauga Park
did become largely contaminated, and the locality certainly was, in
the late summer of 1898, an unhealthy one, but this was not due to
natural conditions, and there is not the slightest evidence that the
soil of this loeality is naturally productive of typhoid fever. Had
the same troops been encamped in the most healthful spot in the
world, and had they shown the same disregard of camp sanitation,
there is no reason for believing that they would have fared any better
than they did in Chickamauga Park, which is in truth naturally a
most salubrious loeality.

There is an old theory concerning the relation of the soil to the
causation of typhoid fever which still hus many advoeates. This
theory supposes that decomposing organic matter in the soil passes
through a ripening process by means of which the typhoid poison is
either generated de novo or is greatly inereased in virulence, Refer-
ence has already been made to the pythogenice theory of Murchison,
and this, in & more or less modified form, has been accepted and is
advocated by many prominent epidemiologists, espeecially those with
military experience. It is believed that different soils vary in their
adaptability to harbor, grow, and ripen this poison. The believers in
the pythogenic doetrine are divided into two groups: (1) Those who
hold that soil contaminated with any fecal matter will generate the
typhoid poison; (2) those who believe that the introduction of the
specific bacillus is necessary, but that this undergoes a ripening pro-
¢ess in the soil by means of which its virulence is greatly augmented.

Scientifie support of the theory of the ripening of the typhoid poison
in the soil has been found by the investigations of Pettenkofer into
the etiology of typhoid fever in Munich. During the first half of the
present century typhoid fever was continuously endemie in Munich.
This eity is situated on a bed of gravel and marl, and during the time
mentioned fecal matter was deposited in pits and allowed to percolate
into the soil from which the drinking water, collected in shallow wells
and surface springs, was taken. With our present knowledge of the
etiology of this disease we would suppose, with the above-mentioned
eonditions existing, that the drinking water was speeifically contami-
nated. However, Pettenkofer, from his very careful studies of the
distribution of the disease, came to the conclusion that its prevalenee
was not due to contaminated water. After many years of careful
and skillful investization, he found that the prevalence of typhoid
fever varied inversely with the height of the ground water under
the city. The nearer the ground water eame to the surface, the less
typhoid fever; with the fall of the level of the ground water the
number of cases of typhoid fever inereased. He coneluded from this
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that the deeperlayers of the soil contained putrefactive material in
which the typhoid-fever poison undergoes a ripening process, and
that the ripened germ passes from the soil into the air and is inhaled
by susceptible persons. When the level of the ground water is high,
the putrefying material in which the ripening process is supposed to
be going on is covered by the water and its escape into the air is
prevented, while a fall in the ground water leaves the putrefying
substances uncovered and the poison passes into the air. It will be
seen from these statements that Pettenkofer believes that the spe-
cific poison must be present, but that this undergoes in the soil
changes by means of which its virulence is angmented. If this the-
ory be true, it should hold good for other cities as well as for Munich,
and numerous investigators have found that elsewhere this supposed
relation between ground water and the prevalence of typhoid fever
is by no means constant. Indeed, there are so many exceptions to
Pettenkofer’s rule concerning this relationship between the level of
ground water and the prevalence of typhoid fever that this theory
must be abandoned as an explanation of the origin of epidemies of
typhoid fever. There is no reason for believing that in the ordinary
movements of the air from the pores in the ground to the atmo-
sphere the wvelocity is sufficient to ecarry dust laden with bacilli.
Certainly, such a transference of the bacillus from the deeper layers
of the soil to the atmosphere in the form of dust must be of most
exceptional oceurrence, if it ever happens. It might be stated in this
connection that some sanitarians accept that part of Pettenkofer's
theory which provides for the ripening of the poison in the soil, but
believe that the ripened and highly virnlent baeillus finds its way
into the drinking water and does not infeet through the air.

(d) The dissemination of typhoid fever through drinking water.

There can be but little doubt that in eivil life the great epidemies
of typhoid fever are generally caused by the specific contamination
of drinking water. The danger in infected water was recognized long
before the discovery of the specifiec baecillus and, indeed, epidemies
had been unguestionably traced to contaminated water supplies. We
have already seen that this micro-organism may live and multiply in
water. The most frequent contamination of drinking water with
typhoid material results from the introduection into the water of the
feces or urine of some infected person. After this has happened, the
rapid multiplieation of the organism in water permits the speedy infee-
tion of a large volume. Moreover, in flowing water the specific bacil-
lus may be earried considerable distances. Variations in the tempera-
ture of this medinum do not affeet the virulence of the germ. It may
be frozen in ice and remain in this condition quite indefinitely with-
out any loss in potency, and it is equally unaffected by alternate
freezing and thawing. The specific contamination of drinking water
may be responsible for isolated cases and for both small and large
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epidemics. The infection of a farm well may lead to one or more
cases, according to the number of susceptible people who drink from
this source. Village epidemics may be due to contamination of the
public water supply or that of some popular well or spring. In large
cities epidemies involving hundreds and possibly thousands of cases
may result from the econtamination of the water supply at some point
nearby or distant, as the ease may be, from the ecity.

The fact that typhoid fever is frequently disseminated through
drinking water is so well known that it is not necessary to take up
much space in giving instances. The epidemie at Plymouth, Pa., in
1885, investigated by a member of this board, may be briefly referred
to. At that time the population of Plymouth numbered about 9,000,
The epidemie appeared suddenly, a maximum of 200 cases being
reported in one day. Within a short time one-ninth of the population
had been stricken with the disease. It was soon discovered that
typhoid fever appeared ouly in those houses which were connected
with the general water supply of the town. Houses whose inmates
confined themselves to wells for their drinking water wholly escaped
the disease. Thus it happened that in some parts of the city typhoid
fever was present in nearly every house on one side of the street and
did not oceur in any house on the other side. The water supply of
the town was obtained from a number of reservoirs fed by a mountain
stream. On the bank of this stream, between two of the reservoirs,
was a house in which there had been shortly before the outbreak of
the epidemiec a ease of typhoid fever. This man visited Philadelphia
late in December, 15834, and while there contracted typhoid fever.
He returned to his home in January, 1885, and during his illness,
which continned for many weeks, the undisinfected dejecta were
thrown upon the snow within a few feet of the stream, or emptied
into a privy standing on the hillside near the bank of the stream.
Late in March the melting snow washed this infected material into
the water supply and the first cases in the village appeared within
three weeks of this time.

The epidemiec at Iron Mountain, Mich., in 1887, investigated by
another member of this board, furnishes some interesting points. At
that time the population of Iron Mountain numbered about 6,000, con-
sisting principally of miners. There were, all told, in the place abeut
1,000 houses, many of the dwellings being small and crowded. The
village is situated in a valley extending north and south, and the
lowest portion oceupies a loeality which was originally swampy. Upon
each side of this village the hills are steep, and the greater part of the
town lies upon the eastern slope. The soil is drift, consisting of sand
and gravel, except in the lowest portions of the valley, where the drift
is overlaid with vegetable mold. In some places the ledge of rock,
which is of the Huronian strata, outerops on the hilltops; in others,
on the hillsides, and in others, in the valley. The drift is so porous
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that within twenty-four hours after heavy rains the surface is dry. A
portion of the village, numbering about 300 houses, had at that time a
system of water supply, the source of which was a shaft 40 feet deep
and far away from the contamination, to be referred to later. Those
whodrank exclusively of water from this souree wholly escaped typhoid
fever. The remaining portion of the village, the part in which fever
prevailed, obtained its drinking water from wells sunk from 6 to 20
feet deep. There were no sewers or other means of removing filth.
Privy vaults were used and slops and garbage were thrown into back
yvards and into the streets. A ditch, which conveyed the water from
a mine to a small lake beyond the village, ran through this part of the
town and was used by many as an open sewer. During the early
summer of 1887 this portion of the village was exceedingly filthy; but
notwithstanding this fact there were absolutely no cases of typhoid
fever. Imn July a man sick with this disease was brought from a rail-
road construction eamp to the village and placed in one of the houses
highest up the hill, where he remained till he died. The undisin-
fected dejections from this man were thrown upon the ground about
the house and into a privy vault in the yard. Rains evidently washed
this material into the wells farther down the hill. In August asevere
epidemic of typhoid fever appeared, and 350 cases were soon reported.
In one house 13 of the inmates were striken with typhoid fever almost
simultaneously. Itshould have been stated that although this village
was exceedingly filthy in 1886, there was no case of typhoid fever
during that year. The history of this epidemiec indicates that filth,
unless it he specifically contaminated, will not eause typhoid fever.
It is not always easy to determine how typhoid fever finds its way
into a community. Indeed, it frequently happens that an epidemie
of this disease breaks out in some isolated neighborhood without any
evidence of its being brought into the place. Cases of this kind have
led some to suppose that typhoid fever may originate de novo or that
the colon bacillus present in normal feces may take on a specially
virulent form, in which condition it may develop typhoid fever. The
possibility of the conversion of the colon baeillus into the typhoid
germ has been diseussed elsewhere. It will only be necessary to state
here that there are so many possible ways in which typhoid fever may
find its way into almost any locality that it is not necessary to resort
to any improbable theory in order to explain its occurrence at unex-
pected places. We have in mind an epidemie investigated by one of
us a few years ago which may serve as an illustration. The village
of St. Clair, Mich., a place of about 1,500 inhabitants, is located on
the St. Clair River, and during the winter time is conneeted with the
outside world by a spur from a railroad a few miles distant from the
village. During the summer time St. Clair, on account of its loea-
tion and its mineral waters, has its population multiplied several
times, but after the close of navigation the number of strangers com-
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ing to the place is small. In the spring of 1887 a most violent epi-
demie of typhoid fever suddenly burst out in this village. Within a
few weeks more than 300 cases were reported. The village had its
water supply from the St. Clair River, and the intake pipe extended
out several hundred feet into the channel. A few private sewers or
drains emptied into the river above the intake pipe, but the extension
of the pipe far out into the channel, it was supposed, avoided any
contamination from these sources. The most eareful inquiry failed
to give any history of an imported case of typhoid fever. That the
disease was spread through the village by means of the drinking water
did not admit of doubt. Only those who took their water from the
village supply had the disease. Moreover, several farmers who came
to town and drank of the village water developed the disease, while
those members of their families who had not visited St. Clair remained
unaffected. It was so plainly evident that the water was contaminated
that the authorities determined to extend the intake pipe farther out
into the river across a sandbar and to take the supply from the Cana-
dian channel, but in preparing for this work it was found that the
intake pipe was broken off near the shore and that the water was
directly contaminated from the private drains mentioned above.
There had been no case of typhoid fever in the houses from which
these drains eame. As soon as the pipe was extended and the water
supply taken from the middle of the river the epidemie disappeared
as suddenly as it had begun.

It might be inferred from this history, which is by no means unique,
that pollution of the drinking water with normal fecal matter, or at
least with that which did not contain the typhoid baecillus, cansed the
epidemice. However, this conclusion is not necessary. It isaltogether
possible for an individual to carry in his alimentary canal and elim-
inate therefrom the Eberth baecillus in virulent form without having
the disease himself. The probabilities are that the majority of men
who reach 40 years of age have at some time or another carried this
germ in their bodies, and this may account for the fact that men of
this age are less susceptible to the disease than younger men. It is
also possible in the St. Clair epidemic that the infection came down
the river from Port Huron, about 12 miles distant. Another possible
explanation might be given by supposing that an individual who had
recovered from typhoid fever recently, in visiting one of the houses
above the intake discharged from his body into the drains the specifie
bacillus of typhoid fever. In someinstances the typhoid bacillus eon-
tinues to be eliminated with the urine for several weeks after recovery
from this disease, and each eubie eentimeter of such urine may contain
millions of virulent baecilli. We say that these are possible explana-
tions, and as long as we have no experimental evidence that the colon
bacillus is ever converted into the typhoid germ, and inasmuch as we
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do not know of such conversion among other micro-organisms, we are
justified in thinking that such explanations as those suggested above
are not to be overlooked.

From the statements already made it must be recognized that it is
never safe to drink water contaminated, or which may possibly be
contaminated, with human exerement, even when this comes exelu-
sively from healthy people. We do not mean to say that water thus
contaminated would always cause typhoid fever. In faect we have
already given evidence that such water may be taken for a long time
without giving rise to this disease, but there is always the possibility
that even healthy persons may ecarry in their bodies for a while and
then eliminate the typhoid baeillus in virulent form.

The question is sometimes asked whether or not the presence of the
colon bacillus in water should condemn its nse. We are not prepared
at present toanswer this question categorically. There are undoubt-
edly many varieties of the eolon bacillus, and these not only differ in
virulence, but ecome from diverse sources. A colon bacillus is found in
the excretions of certain aquatie animals, and it is not probable that a
few of these would injure man in any way. However, at present we
can not distinguish between colon baecilli from turtles and fishes and
those from man. Furthermore, we have no reason for believing that
colon baeilli from man would eause typhoid fever, but the presence of
this germ indicates contamination of the water supply with human
excrement, and this condition is always dangerous to health and life.
Even when the typhoid bacillus is present in water the colon bacterium
is usually also present, and in such large numbers that the isolation
and identification of the Eberth baecillus is exceedingly difficult.

There is danger of using an infected water in washing the hands,
face, and other parts of the body. One of this board had an experi-
ence a few years ago illustrating this point. A certain family received
its drinking-water supply from the city pipes, but as this water was
slightly hard the members of the family used for ablution a soft water
from a cistern, which was known to be wholly unfit for drinking pur-
poses. The family congisted of father and mother, two sons and two
daughters ranging in age from 14 to 21, and two roomers, young men
of about 20 years of age. Every member of this household, except
the father and mother, came down one after the other with typhoid
fever at a time when there was not another ease among more than
12,000 people using the same general water supply. That this house-
hold epidemic was due to the infected cistern water, supposed to be
used only for ablution, there can scarcely be any doubt. As has been
stated, this water was exceedingly impure, and bacteriological exam-
ination showed the presence in large numbers of a certain variety of
the colon baeillus. One of those infected with typhoid feverin this
household stated that she had oceasionally used the soft water for
washing her teeth; two others had used it in giving themselves treat-
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ment by means of a nasal douch for eatarrh: while the others did not
remember having used the water except for washing the face and
hands.

Another very striking illustration of the danger of using an infeeted
water for any purpose was furnished during the epidemic at St. Clair,
Mich., already referred to. At the earliest appearance of the epi-
demie at this place, a very intelligent family residing there decided
to use every precaution possible against infeetion. Carbonated table
water was used exclusively for drinking purposes. The epidemiec had
nearly passed, and this family, remaining free from infection, was
congratulating itself, when one of its members was stricken with the
disease. When interrogated by her physician, this patient remem-
bered that she had always washed her teeth in the bathroom and had
used the infected water for this purpose. These and other similar
illustrations show the danger that there is in using an infected water
for any purpose.

It should be borne in mind that foods and drinks diluted with water
infected with the typhoid bacillus may not only carry the poison, but
may serve as suitable media for its growth. The spread of typhoid
fever by the milkman has been quite frequently observed. One of
us investigated an epidemic of this kind a few years ago. In a vil-
lage of 2,000 people there were about 30 cases of typhoid fever. All of
these were in families supplied by a certain milkman who lived some
distance in the country. Investigation showed that this man had
recently had 2 cases of typhoid fever in his family.

The typhoid bacillus will retain its vitality in milk for thirty days
or longer, or until it is destroyed by the growth of other organisms.
It should be remembered that a given sample of milk may become
infected after it has been boiled or otherwise sterilized. In our exam-
ination and inspection of army hospitals, we sometimes found hospi-
tal stewards who believed that they had done their whole duty when
they supplied sterilized milk, and they did not exercise care necessary
to keep flies from infecting the sterilized milk. The germ of typhoid
fever will grow quite as rapidly and abundantly in sterilized as in raw
milk. If sterilization is to be followed by subsequent infection, there
can be no advantage in practicing sterilization. The specific germ of
typhoid fever will not only grow in milk, but will continue to preserve
its vitality in certain milk products. It will live in butter for thirty
days or longer. Its vitality in cheese is determined by a number of
conditions. In so-called cottage cheese, the typhoid baeilli may
retain its vitality for several days, and this may serve as a means of
infection.

The possibility of infecting drinking water by means of impure ice
should not be overlooked. Experiments have shown that so far as
bacteria are concerned, water does not by any means wholly purify
itself in freezing, and ice may be the bearer of the typhoid infection.
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Undoubtedly it has sometimes happened that a perfeetly pure drink-
ing water has been contaminated by impure ice.

There is a somewhat prevalent belief that the dilution of infected
water with alcoholic drinks renders the chances of infection less,
This belief has no scientific support. It is true that undiluted brandy
or whisky will destroy the bacillus within a few minutes, but in either
of these drinks diluted with an equal volume of water the typhoid
bacillus may retain its vitality for at least a half an hour. The germ
may live for some time in all kinds of wine; white and red, sweet and
sour, and in ales and beer.

So-called soft drinks, which were extensively sold to soldiers in the
various national encampments in 1898, probably had something to do
with the spread of typhoid fever. Venders of such preparations were
not at all particular as to the source of the water used in their manu-
facture, and if it happened to be infected, so much the worse for the
consumers, Certainly, efforts to prevent typhoid fever in encamp-
ments can never be successful until the medical officer has under his
control every possible means for the spread of the disease. If soldiers
must have either aleoholic or so-called soft drinks, they should be fur-
nished in a regular canteen under the supervision of the medical offi-
cers of the command.

Vegetables and fruits, especially those eaten raw, may carry the
typhoid infection. For instance, the leaves of letiuee may become
infected with typhoid stools while still in growth, or they may be
sprinkled with infected water by the farmer who markets them or the
green grocer who gells them.

It has been suggested that the milk of cows drinking infected water
may contain the specific germ of typhoid fever. There is no proba-
hility that the Eberth bacillus taken into the stomach of a cow would
reappear in the milk of the same animal, but it is possible that this
germ might be eliminated in the feces of the cow and in the form of
dust may find its way into the milk. We know that nearly every
sample of cow’s milk sold in the market contains the colon bacillus,
which owes its presence in the milk not to passage through the milk
glands, but contamination of the milk with the fecal matter of the cow.

Investigations made by Conn and Broadbent indicate that oysters
grown in water infected with typhoid fever may serve as carriers of
the specific infection. It is uncertain whether the infection results
from taking some infected water in which the oyster lives along with
the animal or from the bacillus ineorporated in the body of the mollusk.

(e) Transportation of the bacillus on the person or in clothing.

That the infeetion of typhoid fever is often carried on the hands or
in the clothing of nurses and other attendants there can scarcely be
any doubt. This is probably one of the chief means by which the
disease is spread through a family after its introduetion. The mother
or other attendant on the sick handles the food of the well without




229

disinfection of the hands. Superficial ablution with soap and water
is not sufficient to destroy the vitality of this organism; thorough dis-
infection, with special attention to the material collected under the
finger nails, is absolutely essential. At one of the division hospitals
at Camp Alger in August, 1898, the members of this board observed
the nurses, many of whom went directly from their duties in the
typhoid wards to their mess tents and handled the food eaten by
themselves and passed articles to their neighbors without even wash-
ing their hands. Another practice for which superior officers were
responsible is undoubtedly accountable to a greater or less extent for
the spread of typhoid fever among the soldiers at the various encamp-
ments in 1898; It was customary in some of the commands to take a
fresh detail of men from the line each day as orderlies at the hospital.
Each morning 100 men were detailed to attend those sick with
typhoid fever, to place and adjust bedpans, and to carry the contents
of these to the sinks and to disinfect them. These men, at least the
majority of them, were wholly ignorant of the nature of infection;
they had never had any training as nurses; they knew nothing about
the desirability or neeessity of being careful in order to prevent
infeeting themselves, and they knew less about means of disinfecting
their hands soiled with typhoid discharges. At the close of the day
these men were returned to their company tents, and the next morn-
ing a new detail of the same number went through with the same
routine. A more effective means for the spread of typhoid fever
could scarcely have been devised.

Many of the so-called cases of prolonged incubation after exposure
to typhoid fever can be best explained by the supposition that the
infective material is carried on the person some time before it finds
its way into the alimentary canal. We shall have oceasion further on
to mention some of these cases. However, it may be stated here that
undoubtedly a man may carry the typhoid baeillus under his finger
nails, in his hair, or on his clothing for weeks, during which time he
may travel across the continent, and at last aceidentally introduce
the germ into his alimentary canal and develop the disease. Some
authorities lay much stress upon the period of incubation in the infec-
tious diseases, and the International Sanitary Conference, which has
attempted to prevent the spread of the plague from India, has based
its most important measures upon what is supposed to be the maxi-
mum period of ineubation of the disease. It must be evident that we
know very little about the true period of incubation in most of the
infectious diseases. If a hospital corps man who has been attending
typhoid patients at Ponce, Porto Rico, leaves that place on a certain
date, does not come in contact with other typhoid patients, and ten
weeks later develops the disease, this certainly does not prove that the
period of incubation in typhoid fever may be extended to ten weeks.
This man may have carried the specific germ on his person or in his
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clothing for the first eight out of the ten weeks and then aceidentally
introduced it into his alimentary canal. The fact that a belief in ten
days as the maximum period of incubation in the plague has been
the cause of the introduetion of that disease from India into Europe
should cause us to hesitate about laying too much stress npon so-called
periods of ineubation. The period of inecubation of an infectious dis-
ease is the time which elapses from the introduction of the germ into
the body until the development of the first symptoms of the disease,
and unless we know definitely and positively the day or the hour of
the introduction of the germ into the bhody, we can not determine the
period of incubation. The number of days, weeks, or months the
patient has carried the germ in his clothing has nothing to do with
the period of incubation.

Experimental evidence shows that pure eultures of typhoid fever
bacilli will retain their virulence when poured upon cotton, linen, or
woolen eloth for from two to three months, and it is altogether pos-
sible that the infection may be carried in a blanket roll for a much
longer time. The evidence which we will bring forward in connection
with the history of typhoid fever in our Army during the late war
with Spain will show quite conclusively, we think, that infected
clothing, bedding, and tentage had mueh to do with the spread of
typhoid fever and will demonstrate the necessity in attempting to
eradicate this disease from an infected command of disinfecting all
the above-mentioned articles.

The personal and bed linen of patients sick with typhoid fever
when soiled with discharges from the kidneys or bowels should he
immediately immersed in a properly prepared disinfeeting solution.
When such articles are thrown aside without previouns disinfection,
flies may carry the infection from the stains to articles of food, and,
moreover, after the material dries, handling these articles may secatter
the infective material through the air in the form of fine dust.

(f) Dissemination by flies.

We are satisfied that the evidence furnished in our studies, to be
detailed later, is sufficient to show beyond reasonable doubt that the
most active agents in the spread of typhoid fever in many of the
encampments in 1898 were flies. The reason for coming to this con-
clusion will be given in detail later, but may be summed up here as
follows:

(1) The latrines contained fecal matter specifically infeeted with
the typhoid bacillus.

(2) Flies alternately visited and fed upon this infected fecal matter
and the food in the mess tents. More than once it happened when
lime had been scattered over the fecal matter in the pits, flies with
their feet covered with lime were seen walking over the food.

(3) Typhoid fever was much less frequent among members of
messes who had their mess tents sereened than it was among those
who took no such precaution.

'
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(4) Typhoid fever gradually died out in the fall of 1898 in the
encampments at Knoxville and Meade with the disappearance of the
fly, and this oceurred at a time of the year when in eivil practice
typhoid fever is generally on the increase. We will take the encamp-
ment at Knoxville as a special objeet of study in this inguiry.
Most of the regiments at Knoxville eame from Chickamauga, where
they had become seriously infected with typhoid fever. The specific
germ of this disease was carried from Chickamanga to Knoxville in
the bodies of the men, on their persons, in their clothing, in their
blankets, and in their tents. The first pits at Knoxville contained
before the first twenty-four hours had passed after the arrvival of the
troops fecal matter infected with the typhoid baecillus.  Flies swarmed
everywhere. Instead of abating, the disease increased. The soldiers
were using the same water used exclusively by the inhabitants of
West Knoxville, and among the latter there was not at that time a
case of typhoid fever. Certainly the disease was not disseminated
through the drinking water. The locations of the regimental camps
were ideal. The ground had never been occupied by troops before,
consequently was not polluted, but as has been stated, typhoid fever
continued to inerease until the cooler weather of October lessened the
number of flies and simultaneously typhoid fever diminished. It has
been suggested that typhoid fever gradually disappeared among these
troops becanse all the susceptible material had been used up. For-
tunately, we can give a definite answer to this suggestion. The divi-
sion at Knoxville received several regiments of recently recruited
troops who had not been at Chickamauga. These regiments arrived
early in September. They soon were infected with typhoid fever, but
the disease disappeared among these new regiments simultaneously
with its disappearance among the older troops. Certainly it can not
be said that the disappearance of the disease among these recently
recruited regiments was due to the exhaustion of susceptible material.

FFlies may earry infeeted matter from the persons of those sick with
the disease and deposit it in the drink or on the food of the healthy.
To those who have seen flies feeding upon the fecal matter smeared
over the buttoeks of patients or have seen them erawling into the
mouths of the unconseious typhoid subject, nothing more is necessary
than to mention this possible means of the dissemination of the dis-
ease. When flies abound, the man sick with typhoid fever should be
protected from the annoyance of this insect, not only because the
patient will be more comfortable, but this proteetion is desirable in
order to prevent the spread of the disease through the agency of these
pests.

Flies may carry the infected material from soiled clothing or bed-
ding and deposit it upon food. We have already mentioned this fact
and have recommended that soiled personal and bed linen be immedi-
ately immersed in a disinfecting solution.

Near the rear end of one of the regimental hospitals inspected by
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us we found a half dozen or more bed pans, all more or less soiled
with stools undisinfected, swarming with flies, which may hawve visited
the mess tents later. No undisinfected material should be left exposed
to the flies.

CONDITIONS INFLUENCING THE SPREAD OF TYPHOID FEVEER.

The prevalence of typhoid fever is apparently influenced largely by
season. This certainly is true in the north temperate zone, both in
Europe and America. It is most prevalent during late summer and
the fall and is least prevalent during the spring months. As a rule
the inerease in frequency begins to be observable in July and con-
tinues, according to the season and local conditions, to increase
until the last of October or November. In December, as a rule, the
decrease in frequency is noticeable and continues until the minimnum
is reached in March, April, and May. The researches of Flint, Wood,
and others showed this to be true in the United States soon after the
medical profession learned to distinguish between typhus and typhoid
fevers, and more recent authorities in this eountry have confirmed
this observation. Curschmann, Fiedler, and others find the same to
be true in Germany, and Murchison, in his classieal studies of typhoid
fever, showed that season has a like effect on the prevalence of this
disease in Great Britain.

While it is probably generally true that typhoid fever is most prev-
alent in the fall, great epidemics of this disease do not always oceur
at this season of the year. In fact, the greater prevalence of typhoid
fever in the fall of the year is not so marked now as it was thirty years
ago, because of the altered conditions under which we live. This rela-
tionship has always been more evident in a rural than in an urban
population. At present the most striking epidemies of typhoid fever
are those that oceur in eities and are due to an infeeted water sup-
ply. BSeason affects these epidemics to the extent to which it modi-
fies the chances of water infection. Many of these epidemics within
recent yearshave occurred in thespring of the year, during the months
in which, according to the general rule, the prevalence of typhoid
fever should be at a minimum. Water infection is likely to occur
when the snow melts and the ice breaks up, and is due to infected
material deposited on the surface during the winter. As we have
already seen, the epidemic at Plymouth, Pa., was aceounted for in
this way; another of the epidemies already referred to, that at St-
| Clair, Mich., oceurred in March and April. Epidemies of typhoid
feverdue to an infected water supply are gquite independent of season,
except as stated above. On the other hand, epidemics due to insects
and those eaused by the dissemination of the germ in the form of dust
are more likely to oceur during late summer and autumn. The same
is probably true of some epidemies in rural places due to infected
wells.  Contaminated material is more widely disseminated in sum-
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mer and fall than during any other season of the year. In the sum-
mer time or in the early fall a typhoid stool thrown on the surface of
the ground may be scattered far and wide by the wind; may be car-
ried on the feet of men and animals; may be washed into wells or
springs, and, in short, its wide dissemination is more likely to oceur
at this season of the year than at any other. These facts, in our
opinion, sufficiently explain the relation between typhoid fever and
season so far as such a relation exists.

INFLUENCE OF AGE ON TYPHOID FEVER.

That typhoid fever is much more likely to oceur in persons of a cer-
tain age than in others younger or older is shown by voluminous
statistical evidence. However, we must not be too hasty in arriving
at conelusions on this point. First, we will give the general state-
ments and will then briefly discuss the same.

Curschmann states:

Undoubtedly early adult life especially predisposes the individual to typhoid
fever. Individuals from 15 to 35 years of age are in greatest danger of this dis-
ease. In my experience at least four-fifths of all cases have occurred among
people within these limits, and more than half (about 56 per cent) have been
between 15 and 25 years of age. Between 30 and 35 years the per cent begins to
fall, and from 35 to 40 itsinks rapidly. Afterthe fiftieth vear the per cent of mor-
bidity from this disease falls to a fraction. In old age typhoid fever is seldom
seen. During the first year of life, as is the case with most infectious diseases,
typhoid fever is rare. From the first to the fifth year morbidity from this dis-
ease increases, From the fifth to the fifteenth year the disposition to typhoid
fever is increased and is greater than it is during the period from 35 to 40 years.

Murchison reported 52 per cent of his cases among individuals
from 15 to 25 years of age. Fiedler found 58.8 per cent of his cases
to range from 20 to 30 years of age, while only 3.4 were over 40 and
0.7 per cent over 50,

While percentages of morbidity and mortality do not always cor-
respond, the following figures from a table prepared by Brouardel,
giving the ages of those dying from typhoid fever in Paris from 1880
to 1889, undoubtedly gives a correct idea of the relative prevalence
of this disease in persons of different ages. This table is of value on
account of the large number of cases upon which it is founded, the
number amounting to 16,036,

Deaths from typhoid fever in Paris from 1880 to 1859,

{70 e T L e S R R 86 | 80to 85 years ... ioi.oiiaia.-- 1,197
1k e T i T R e B AL R BT 7 B D, T b o B e e i |
BtoTOYaRTS i . . ciaiiil TS | ADCOAD YRR L ooliciaiol aidas 457
A0 Bo D FOREE o =i e m e aban 1,886 | 45 to 5O years ... ...._......... 380
16to20 yemrs ..o .. .. 3,901 | After B0 years. . ..ol bS8
B to RS VORI . o ercasmneas B 805 -

2WtoB0years .......cccevcean-. 2,081 Potal . ceieeaawi.s 18,080

This apparent predisposition of early manhood to typhoid fever
may be partially explained. In the first place, it is at this time of
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life that man roves about most, obtaining his water and food from
the most diverse sources, and it must be evident that his chances of
infection are greater than they are earlier or later in life. In the
second place, it is possible that many of those who have reached 40
years of age have acquired a certain immunity to the disease without
ever having developed it in recognizable form. The evidence that
we shall give later that short diarrheas often give at least temporary
immunity to typhoid fever has been, fo us at least, quite convineing.
How long this immunity may continue in different individuals we
have no means of determining. The infant faking his nourishment
exclusively from his mother’s breast has but little opportunity of
being infected with typhoid fever. As he grows up and seeks his
food and drink from other sources, the danger of typhoid fever infee-
tion inereases in direet proportion to the diversity of the sources from
which he draws hissupply. During the period of life when he mingles
most largely and most promiscuously with other men, the danger of
infection is increased. Later in life he becomes tethered by his habits.
He visits fewer places, cares less for the society of strangers, and the
chances of infection are decreased. While sickness from typhoid fever
is much more frequent in early manhood, the per cent of deaths among
cases is much greater late in life. In general, other things being equal,
the per cent of mortality increases with advancing years and ranges
from 2 per cent in early childhood to more than 50 per cent in old age.
The mortality in persons from 15 to 35 years of age averages about 7.5
per cent, but of course varies considerably in different outbreaks and
is modified to some extent by the individual condition of patients.

THE INFLUENCE OF SEX,

Hospital statistics taken alone indicate that typhoid fever is more
prevalent among men than among women. However, this is not true,
and the apparent greater prevalence among men as shown by hospital
ficures is due to the fact that more men than women are treated in
hospitals. Moreover, all hospital statisties do not show a greater per
cent of cases among men. In London from 1348 to 1861, according
to Murchison, 2,432 cases of typhoid fever were treated in the fever
hospital; of these, 1,211 were males and 1,221 were females. There is
not the slightest reason for believing that sex has any influnence
upon susceptibility to typhoid fever. It is probably true that on a
whole a larger number of men than women have the disease, but this
is due to the faet that men are more frequently exposed to infection;
they fravel about more; they take their food and drink from more
diverse sources, and consequently the chances of infection are greater.

Pregnaney and the puerperal state apparently give some degree of
temporary immunity to typhoid fever, or at least decrease the sus-
ceptibility to this disease. Curschmann states:

Griesinger finds typhoid fever to be very rare in the puerperal state, and
believes that nursing mothers are especially protected against this disease; in this
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he agrees with Rokitansky, and I myself have only twice seen typhoid fever appear
among women in the puerperal state and very seldom during lactation,

Pregnancy is also supposed to lessen susceptibility to this disease.
However, the probabilities are that the relatively small number of
eases observed among women during pregnaney and the puerperal
condition is due to the fact that during these periods women are less
exposed to infection than at other times.

INFLUENCE OF FATIGUE.

Bodily fatigue and mental worry apparently increase suseeptibility
to typhoid fever. The effect of fatigue is especially observable in
armies. However, there are certain points connected with the study
of this subject that are not altogether clear, and there is a possibility
of falling into error in formulating eoneclusions coneerning the rela-
tion between fatigue and typhoid fever. In the first place, exhaustive
physical exertion, as is instanced after prolonged forced marches with
raw troops, may cause a continued fever which resembles typhoid
fever clinically, but is wholly different in its etiology and pathology.
This fever of exhaustion may continue for two or three weeks and
may be mistaken for typhoid fever. However, it never oceurs in
epidemic form. It has been observed that within two or three days
after a foreed march or other exhaustive exercises the number of
typhoid-fever cases increases. The short time elapsing between the
exercise and the appearance of the fever does not justify the belief
that infection occurred during or after the exercise, but in many of
these cases infeetion must have occeurred before the physical exer-
cise, and the only effect attributable to this is that of causing the
more speedy development of the disease in persons already infeeted.
It is true that physical exhaustion may and probably does increase
susceptibility to typhoid fever; this probably is brought about by
lowering the resistance of the body against an infection.

INFLUENCE OF S0OCIAL POSITION,

Typhoid fever is not more prevalent among the poor than among
the rich. Indeed, it frequently prevails more extensively among the
better-to-do classes than among those suffering from poverty. It was
frequently told us while making our inspeetion of the camps that
companies recruited from the wealthier classes had more typhoid
fever than those from the working classes. This may be due to the
fact that these men, having more money to spend, indulged more
largely in purchases from venders of articles of food likely to be
infected. This subject will be referred to again in the body of our
report. In civil practice also it is observable that typhoid fever is
not a disease of poverty, but, on the other hand, it is more likely to
afflict those who are pecuniarly well-to-do. Furthermore, this disease
is more prevalent among the well-nourished. apparently healthy and
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robust than it is among the more delicate. We have already seen
that man is most susceptible to this disease in early adult life, when
he is supposed to be possessed of the greatest vitality. The full-
blooded, vigorous man is quite as likely to fall a vietim of this dis-
ease as his an@mic weak brother. So far as the influence of voeation
is concerned there is no evidence that one occupation more than
another creates a special disposition to this disease, except when the
occupation brings the individual into more frequent and dangerons
communication with the bacillus. Physicians, nurses, and laun-
dresses show a large per cent of typhoid fever, but this is due to the
fact that their work brings them into close contact with the stools of
typhoid-fever patients. Other callings may place men so that they
are more likely to drink typhoid-infected water. It is for this reason
that dock hands, stevedores, and sailors show a large percentage of
typhoid fever.
INFLUENCE OF EXPOSURE TO COLD.

It is quite widely believed that exposure to cold increases suscepti-
bility to typhoid fever. In most reported cases supposed to illustrate
this point the fever follows so eclosely upon the exposure that the
infeetion must have occurred previously. The probabilities are that
in most of these cases the supposed exposure to cold was due to the
chilly sensations likely to acecompany the prodromal stage of this
disease.

INFLUENCE OF OTHER DISEASES.

The influence of other diseases upon susceptibility to typhoid infee-
tion is interesting, but is also one about which we must be slow to
draw conclusions, because the evidence is likely to be misleading.
Curschmann states that the acute infectious diseases, especially dur-
ing the febrile stage, proteet against infection with typhoid fever.
He also has observed that during convalescence from other acute
infectious diseases there seems to be partial and temporary immunity
to typhoid fever., These opinions are based upon personal observa-
tions in several great epidemics, notably that of Hamburg from 1835
to 1888, in which 15,804 eases were reported. However, we must bear
in mind that one sick with searlet fever or some other acute infectious
disease is not for the time being exposed to typhoid infection to the
same extent that healthy people are. The Hamburg epidemic was
due to an infected water supply, and it is more than likely that indi-
viduals suffering at that time from other acute infectious diseases
drank proportionately less unboiled water than others did. However,
there may be truth in }lll‘H[}]llIHLlHl’t’- observations; we simply suggest
caution in accepting them as conclusive. The faet that malaria and
typhoid fever may simultaneously exist in the same individual will
be discussed later; and Curschmann himself states that he has seen
along the Rhine malaria and typhoid fever prevalent in one place at
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the same time, but he makes no mention of the coexistence of this dis-
ease in the same individual. The same great clinieal teacher has
observed that persons with tuberculosis in an advanced stage seldom
become infected with typhoid fever, notwithstanding the fact that
tubereulous patients are often kept for long periods in the same hos-
pital wards with typhoid-fever cases. He thinks, however, that in
these cases the immunity to typhoid fever should be ehiefly attributed
to the emaciations accompanying tuberculosis; and he states that
typhoid fever is also rare among those suffering from malignant dis-
eases, from constitutional diseases, especially from diabetes. His
belief that the immunity to typhoid fever observed in advanced cases
of tuberculosis is due to the emaeiations rather than to specific infec-
tion with the tubercle bacillus is supported by the observation that
individuals with latent tuberculosis fail to show this immunity to
typhoid fever, and he adds that every physieian of large experience
has unfortunately had opportunity to observe the rapid progress of
tuberculosis in such cases during illness with typhoid fever. He
states that individuals suffering from chronie nervous diseases, in so
far as those maladies occur among those of susceptible age, show no
immunity to typhoid fever.

The relation of preexistent diseases of the stomach and intestines
to susceptibility to typhoid fever is an interesting one. On this point
we make the following quotation from Cursechmann:

The assertion that errors in diet, with conseqnent gastric and intestinal catarrh,
induce typhoid fever is no longer open to discussion. This formerly accepted view
was founded upon false conclusions drawn from different observations in accord-
ance with the differently accepted ideas concerning the etiology of the diseaze. It
undoubtedly happened that the early symptoms of typhoid fever were often con-
founded with those of simple gastro-intestinal catarrh; especially is this likely to
occur in fyphus ambulans when the troe nature of the disease is often not recog-
nized until a chilly febrile relapse compels the individual to seek his bed. On the
other hand, it is conceivable that errors in diet, with their consequences, may favor
the development of the contagion, and it is not improbable that in individuals
already infected they may hasten the appearance of the disease. This view issup-
ported by the frequently observed fact that relapses follow dietetic errors. The
supposed susceptibility to typhoid fever after acute and chronic diseases of the
stomach has been attributed to the altered production of hydrochloric acid, From
experiments made outside of the body upon other pathogenic germs which infect
by way of the intestinal tract, this assumption appears probable, and although
the typhoid bacillus is relatively more resistent to the action of the gastric juice
than the other pathogenic micro-organisms, it is not to be doubted that marked
diminution of the free hydrochloric acid does materially improve the chances of
this germ passing uninjured into the intestines, Theoretically, on the other hand,
although we have no practical evidence bear'ng on the subject, it might be assnmed
that gastric affections accompanied by hyperacidity protect against typhoid fever.

Certainly, with our present knowledge concerning the etiology of
typhoid fever, no one will hold that this disease is ever caused by

errors in diet or by the consequent gastric and intestinal eatarrh.
However, there still remains the question whether or not catarrhal
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conditions of the stomach and intestines place these organs in a better
condition for the reception and retention of the typhoid baecillus. The
members of this board began this inveetigation, all believing that
especial attention should be given to the study of the relation between
preceding gastric intestinal disturbances and typhoid fever. We
were unanimously of the opinion, which seems to be quite generally
held, that acute diseases of the gastro-intestinal tract render the indi-
vidual more susceptible to subsequent infection with typhoid fever.
However, our studies have forced us to come to the following conelu-
sions concerning the relation between typhoid fever and preceding
temporary disorders, ineluding those diagnosed as diarrhea, enteritis,
gastro-enteritis, gastro-duodenitis, intestinal catarrh, gastro-intestinal
catarrh, gastric fever, and simple indigestion:

(1) The temporary gastro-intestinal disturbances of May and June
had but liftle if any effect upon subsequent infection with typhoid
fever. We mean by this that men who are reported as having such
temporary disorders during the fime mentioned were found to be no
less and no more susceptible to subsequent typhoid infection.

(2) The temporary gastro-intestinal disturbaneces of July and August
apparently gave a certain degree of immunity against subsequent
infection with typhoid fever.

(3) The majority of men who developed typhoid fever did not report
at sick call previous to the appearance of this disease.

(4) In a considerable per eent (a little more than one-third) of the
cases which are recorded as having been preceded by some intestinal
disturbance, the preceding illness was so closely followed by typhoid
fever that we must regard the former as having occurred within the
period of incubation of the latter.

In order to show the evidence upon which the above given conelu-
sions are founded, we offer the following statements:

We have investigated the medieal history of each of 12,484 men at
Chickamauga. With the names of these men before us, we have
ascertained the complete medical history of each one, so far as the
regimental and hospital records show.

Of these 12,484 men, 5,237 had some intestinal disturbance. Ashas
already been stated, the names given to these intestinal disorders by
the surgeons were numerous and diversified, but we have included all
under the general head of intestinal disorders.

The 5,237 men who had some intestinal disorder furnished 672 cases
of typhoid fever.

This shows a percentage of 12,83,

The 7,247 men who had no recorded intestinal disturbance furnished
2,001 cases of typhoid fever.

This shows a percentage of typhoid fever among these men of 28,85,

These figures show that the men who had temporary intestinal dis-
orders furnished less than one-half as many cases of typhoid fever as
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did the men who had no preceding intestinal disorder; but the above-
mentioned figures are misleading because in 265 of the 672 cases of
typhoid fever that oceurred among men who had had some intestinal
disorder, the recorded intestinal disorder is so closely connected with
the subsequent typhoid fever that it must be regarded as a part of
the prodroma of typhoid fever.

A corrected statement would read as follows.

Four thousand nine hundred and seventy-two men who had had
some preceding intestinal disorder furnished 407 eases of typhoid
fever, :

In other words, the percentage of typhoid fever among the men who
had had temporary intestinal disorder was 8.18.

Seven thousand five hundred and twelve men who had had no pre-
ceding intestinal disorder furnished 2,356 cases of typhoid fever.

In other words, the percentage of typhoid fever among the men who
had had no intestinal disorder was 31.36.

The facts might be stated in another way as follows:

Among 2,763 cases of typhoid fever 2,356 were not preceded by any
intestinal disorder.

In other words, the percentage of cases of typhoid fever which were
not preceded by any intestinal disorder was 55.27.

* * * 5 # * #
Respectfully submitted.
WALTER REED,
Major and Surgeon, U. S. A.

VicTor C. VAUGHAN,

Major and Division Surgeon, U. 8. 1.
EDWARD . SHAKESPEARE,

Major and Brigade Surgeon, U. 8. V.
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