Sewage-polluted oysters as a cause of typhoid and other gastro-intestinal
disturbances : a study of an epidemic and of certain individual cases / by
George W. Stiles, Jr.

Contributors
Stiles, George Whitfield, 1877-1970

Publication/Creation
Washington : Government Printing Office, 1912.

Persistent URL
https://wellcomecollection.org/works/fbpjzz68

License and attribution

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

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

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

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



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




ORGANIZATION OF BUREAU OF CHEMISTRY.

R. E. Doovrrtie, Acting Chief of Bureanu.
. 1.. DunLap, Associale Chemist. 3
W. D. BigerLow, dssistant Chief of Bureau.
F. B. Lintoxn, Chief Clerk.
J. G. SursLeY, Supervising Clerk, Interstate and Import Records.
G. 0. Bavace, Fditor.
A. E. Duarer, Librarian.
Division of Foods, W. ). Bicerow, Chicf.
Food Inspection Laboratory, L. M. Torman, Chief.
Food 'l‘m‘}hllﬁlugy Laboratory, E. M. Cuace, Chief, and Assistant Chief of Division.
0il; Fat, and Wax Laboratory, H. 8. Bamey, Chief.
Division of Drugs, .. I. KenLER, t?‘!r-z':if.
Drug Inspection Laboratory, G. W. Hoover, Chief.
Synthetic Products Laboratory, W. 0. Exery, Chief.
Essential Oils Laboratory, E. K. NeELson, Chief.
Pharmacological Laboratory, WILLiaM Savant, Chief.
Chief Food and Drug Inspector, W. G. CAMPBELL.
Miscellaneous Division, J. K. Havwoon. Chief.
Water Laboratory, W. W. SKINNER, Chigf. .
Cattle-Food and Grain Laboratory, G. L. BipweLr, Acting.
Insecticide and Fungicide Laboratory, C. C. McDoxxeLL, Chief.
Trade Wastes Laboratory, under Chief of Division.
Contracts Laboratory, P. H. WaLker, Chief.
Dairy Laboratory, (. E. Patrick, Chief.
Food Research Laboratory, M. Ii. PExsincron, Chicf.
Leather and Paper Laboratory, F. P. Veircu, Chief.
Microchemical Laboratory, B. J. Howarp, Clief.
Physical Chemistry Laboratory, C. 8. Hupsox, Chief.
SBugar Laboratory, A. H. Bryax, Chief.
Bections:
Animal Physiological Chemistry, I, C. WesEgR, tn Charge.
Bacteriological {}Tmmis’rr}f, G. W. StiLes, in Charge. .
Enological Chemistry, W. B. Auwoob, in Charge.
Nitrogen, T. C. Trescor, tn Charge.
Plant Physiological Chemistry, J. A. LeCLerc, Chief.
Food and Drug Inspection Laboratories:
Boston, B. H. Sanrn, Chief.
Buffalo, W. L. Dupois, Chief.
Chicago, A. L. Wintox, Chicf.
Cincinnati. B. R. Harr, Chief.
Denver, R. 8. Hivrver, Chief.
Detroit, H. L. Scuurz, Chisf.
Galveston, G. M. Bartuerr, Aeting.
Honolulu, Hawaii. A. W. Hansen, Acting.
Kansas City, Mo., F. W. [1ers~NER, L'hﬁ;g
Nashville, R. W. Barcos, Chief.
New Orleans, W. J. McGeg, Chigf. 3
New York, A, W. OapEN, Acting.
Omaha; 8. H. Ross, Chief.
Philadelphia, C. 8. Briyrow, Chief.
Pittsburgh, M. C. AvsricH, Clief.
Portland, Oreg., A. L. KniseLy, Chief.
St. Louis, D. B. Brasee, Chief.
Bt. Paul, A. 5. MiroreLn, (hef.
San Francisco, R. A, Govwn, Ohief,
San Juan, P. R., A, E. TayLor, Acting.
Savannah, W. C, BurnEgr, Clief.
Seattle, H. M. Looyis, Chief.

22500917595 '

9









Issued September 21, 1912,

U. S. DEPARTMENT OF AGRICULTURE,

BUREAU OF CHEMISTRY—BULLETIN No. 156.
R. E. DOOLITTLE, Acting Chief of Bureau,

SEWAGE-POLLUTED OYSTERS AS A CAUSE
OF TYPHOID AND OTHER GASTRO-
INTESTINAL DISTURBANCES.

P —

A STUDY OF AN EPIDEMIC AND
OF CERTAIN INDIVIDUAL CASES,

BY

GEORGE W. STILES, Jx.,
Chief, Bacteriological Laboratory.

WASHINGTON:
GOVERNMENT PRINTING OFFLCE.
1912,



LETTER OF TRANSMITTAL.

UniTep StATES DEPARTMENT OF AGRICULTURE,
Bureau or CHEMISTRY,
Washington, D. (., March 15, 1912,

Sir: The question of the purity of the oyster supplies is one which
has engaged the attention of this bureau for many years, and exten-
sive investications have been made of native oyster beds, sewage
disposal, and possible contamination of oysters with pathogenic
ogerms. These studies have been extended to many points along
the coast and in the ecoastal rivers, including the inlets of Providence
Bay, Long Island Sound, New York Bay, and Chesapeake Bay.
Most valuable information has been obtained relating to the areas
of infection and the results which have been produced by con-
sumption of oysters from infected areas. I beg to offer, therefore,
with a recommendation that it be published as Bulletin 156 of the
Bureau of Chemistry, the first of a series of reports on this question,
embodying the results of actual research in the section of Baecte-
riological Chemistry. The publication of these data will not only
be of interest to the consuming publie, but will also be helpful to
the owners of the oyster beds and the aathorities controlling them
in securing a speedy betterment of conditions.

tespectfully,
H. W. WLEY,

. Chief of Bureau.
Hon. JaMes VWiLsoxN,
Secretary of Agriculture.
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SEWAGE-POLLUTED OYSTERS AS A CAUSE OF TYPHOID AND
OTHER GASTROINTESTINAL DISTURBANCES.

INTRODUCTION.

Many years ago attention was called to the fact that infected shell-
fish, when consumed raw, might cause outbreaks of typhoid fever,
cholera, and other intestinal diseases. This fact was especially
noticeable in densely populated European coast towns and cities,
near many of which were located extensive shellfish grounds grossly
contaminated with sewage. In this country the question of shell-
fish pollution has received greater attention since the epidemic of
typhoid fever traced to oysters at Wesleyan University in 1894 and
the Lawrence outbreak in 1905, and particularly since the passage
of the food and drugs act of 1906.

Since the season of 1908 the Bureau of Chemistry has been making
extensive investigations pertaining to the oyster industry, embracing
almost every feature of the problem, beginning with the examination
of oysters, dredged or tonged from their beds, and ecarried through
the various processes of handling until the oysters are ready for
the consumer. Approximately 2,000 samples have been examined
bacteriologically up to the present time, including oysters and clams,
either shucked or in the shell, and water samples collected from over
the grounds on which the shellfish grew.

This report deals principally with an epidemic of typhoid fever and
other gastrointestinal disturbanees following the Minisink banquet,
eiven on October 5, 1911, at the Music Hall of Goshen, the county
seat of Orange County, New York State. Some individual cases,
especially at Rochester, N. Y., and the conditions surrounding the
smaller banquet of schoolmasters, held at Newburgh, N. Y., are also
reported.

The author wishes to acknowledge, with thanks, valuable services
rendered by Dr. F. F. Russell, of the Army Medieal School, Washing-
ton, D. C.; Dr. Wm. H. Park, New York City; Prof. H. W. Conn,
Middletown, Conn.; Prof. Frederick P. Gorham, Brown University,
Providence, R. 1.; Dr. H. D. Pease, of the Lederle Laboratories,
New York City; Miss Ruth C. Greathouse, of the bacteriologieal labo-
ratory, Bureau of Chemistry; and the health officers, physicians, and
laymen who eontributed valuable information relative to the Minisink
banquet.
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6 SEWAGE-POLLUTED OYSTERS AS CAUSE OF TYPHOID.
REVIEW OF LITERATURE.

Reviews of foreign and American literature on epidemics of typhoid
fever due to eating raw, infected shellfish have heretofore been pre-
sented by other writers on this subject, and in the present report
only brief mention will be made of the more important and recent
epidemics of this character.

(1) In the outbreak of typhoid fever at Wesleyan University during
1894, Prof. Conn,' of Middletown, Conn., showed that 29 cases, or
25 per cent, of the students who ate raw oysters at their fraternity
banquets contracted the disease within the proper incubation period.
All other articles of food which might play any part in transmitting
the infection were carefully studied and excluded. He summarizes
the chain of evidence as follows:

1. The dates of the cases appearing at Wesleyan, all between October 20 and No-
vember 9, plainly point to a single source of infection to which all of the afflicted
gtundentz were exposed at about the same time. This must have occurred a litile
more than a week earlier than the appearance of the first case, and the initiation sup
pers perfectly fill the conditions.

2. That these initiation suppers were the source of infection is rendered certain
from the fact that four of the visitors who attended these banguets, and have had no
further connection with the fraternities, have developed typhoid simultaneously
with the cases in college, and by the further fact that two visiting Yale students who
attended the suppers have similarly suffered from typhoid.

3. The fact that only three out of seven fraternities holding suppers on that even-
ing guffered from typhoid, pointed to some article of food or drink used at these three
suppers and not used in the other fraternities.

4. The fact that about 25 per cent of the students attending the suppers have
guffered from typhoid, pointed to a universal and very active source of infection,
and not to an incidental one. Whatever article of food contained the infectious
material must have been eaten by nearly everyone present to account for such a
larzre percentace of cases,

5. Only one article of food or drink was used by the three societies which was
not used equally by the other four fraternities. This article of food was oysters, and
they were eaten raw.

Gi. These oysters came from a creek, where they had been allowed to fatten for
a day or more, within 300 feet of the outlet of a private sewer, and in such a position
as to make contamination from the sewer a possibility. At the time that the oystera
were there deposited there were two persons in the house supplying the sewer, who
were in the incubation period of typhoid fever, the period during which no atten-
tion would be paid to their excreta. _

7. Typhoid germs are not injured by sea water or oyster juices, and if they found
their way into the oyster would certainly have lived long enough to be sent to Mid-
dletown and be served on the tables of the fraternities.

8. Twenty-three cases of typhoid fever followed among the students in attendance
on the suppers at which the oysters were eaten, and 6 cases among persons in attend-
ance and not among the present students at Wesleyvan. In all of the cases of un-
doubted typhoid it has been possible to trace either direct or indirect connection
with these oysters. The oysters were also eaten raw by one family in town, and at
least one severe case of typhoid followed.

1Conn, TI. W. The outbreak of typhoid fever at Wesleyan University. (Conn. State Board of Health
Report, 1864, pp. 243-264.)




REVIEW OF LITERATURE. oy

9. The use of oysters from the same locality by the studengs at Amherst College
produced, or at all events was followed by, an outbreak of typhoid fever among the
students who ate of them.

These facts, taken together, form a chain of evidence practically complete at every
point and leaving no room for doubt. Whatever may be =aid in regard to oysters
in general, the Wesleyan outbreak of typhoid was caused by a special lot of con-
taminataed oysters.

(2) The increased prevalence of typhoid fever in Atlantic City
N. J, during the summer and autumn of 1902 was traced by Pen’
nington and others ! to the use of oysters and clams “floated” in
Penrose Canal, which was highly polluted with sewage. The find-
ings of a committee of five members reporting to the Atlantic City
Academy of Medicine, as to the origin and cause of the infection,
were approved by Dr. A, C. Abbott and Henry Leffmann.

(3) Dr, Bulstrode® during 1902 reported 21 cases of typhoid
fever and 118 cases of gastroenteritizs from a total number of 267
cuests who had eaten raw oysters at the mayoralty banquets at
Winchester and Southampton, England, on November 10 of that
year. The oysters in question were imported from France and
“laid down,” or floated * for a few days in sewage-polluted **drink-
ing” grounds at Emsworth. One patient who developed a fatal
case of typhoid ate only one infected oyster, while others ate only
two or three of these oysters,

(4) During the period from 1894 to 1902, inclusive, Dr. News-
holme,* of Brighton, England, investigated 241 cases of typhoid
fever which he ascribed to eating infected shellfish.

(5) During the year 1902, Thresh and Wood® reported in the
county of Essex, England, 4 cases of typhoid fever and 21 cases of
illness due to eating Portuguese oysters sold on August 14 and 21
of that year.

(6) In reporting the typhoid fever cases in New York City for
1904 ° the health official of that city shows that of the 1,786 cases
reported during 1904 in the Borough of Manhattan data were ob-
tained on 1,322 cases. Of this number, 22 cases, or 1.6 per cent,
were habitual consumers of raw oysters, while 44 cases, or 3.3 per
cent, habitually consumed both raw oysters and raw milk

1 Pennington, B. C., Stewart, W. B., Pollard, W. M., Marvel, P, De3ilver, J. F. Report on typhoid
fever at Atlantic City. (Philadelphia Medical Journal, Nov. 1, 1902, pp. G34-635.)

# Bulstrode, H. T. Report upon alleged oyster-borne enteric fever and other [liness following the mayoral
h.nuqu'ptg at Winchester and Southampion, and upon enteric fever oecurring simultaneously elsewhors,
and alzo ascribed fo oysters. (Loeal Government Board, England, 32d Ann. Rept., 1002-3, Suappl.,
App. A, pp. 120-180.)

# The process of “floating," “drinking,” or “plumping™ oysters in the shell consists in placing them
in water containing kess salt content than that in which they grew. This practice is treated more fully
o1 . 3.

1 Newsholme, A, The spread of enteric fever and other forms of fllness by sewage-polluted shelifish.
(Brit. Med. 1., Aug. 8, 1903, 20 205-297.)

§ Thresh, J. C.,and Wood, F. L. Report on an outbreak of typhold fever and other illnesses due to
oysters, (The Lancet, Dwe. 6, 1802, 2 1567-1560.)

& New York City Department of Health, Typhoid fever. (Ann. Rept., 1M, [ 154-188.)

45672°—Bull. 156—12——2



ol SEWAGE-POLLUTED OYSTEES AS CAUSE OF TYPHOID.

(7) One of the most recent typhoid epidemics due to infected
shellfish is reported by Soper,! 1905, at Lawrence, Long Island, N. Y,
His investigations showed that 21 out of 31 cases were traced to
eating oysters and clams which had been floated or grown in polluted
waters in Jamaica Bay, near Inwood, L. L.

Of the oysters examined bacteriologically during November, 1904,
20 per cent showed B. eoli in 0.1 cc of shell liquor, and 60 per cent
in 1 ce quantities, According to present methods of scoring oysters
in the shell, they would show only 4 points, yet they were consid-
ered to have come from badly polluted waters.

In reading Soper's account of this outbreak, there are seen to be
many points in common with the Minisink epidemic to be con-
sidered in this report. The author concludes by saying:

Your board has as much legal right to regulate the purity of shellfish as to regulate
the purity of milk. One is quite as important as the other. It is, in fact, your duty
to exclude from eale, in the village over which you have jurisdiction, all oysters,
clams, and other shellfish which are liable to cause disease.

I positively believe you will find small difficulty in accomplishing this end if
you will act with firmness, moderation, and tact. It is to the interest of honest
oystermen to afford you opportunities for inspecting their methods of cultivating
and handling the shellfish and taking samples of the same for analysis.

In the event of your finding shellfish which are unsuitable for food In your ter-
ritory, you have the legal right to forbid their sale, and, if necessary, destroy them,
without any compensation to the owners.

Under the circumstances which exist at present, I think you would be justified
in excluding from the village of Lawrence all oysters and other shellfish which have
been taken from Jamaica Bay within the influence of the Arverne sewers or from
the cove at Inwood, which receives the sewage of Far Rockaway.

This warning, given nearly eight years ago by a competent au-
thority, was apparently not heeded; hence the opportunity to study
another epidemic of typhoid fever, the present one at Goshen, due
to eating oysters from the same locality.

(8) In presenting his thesis on the contamination of oysters,
Fuller * reviewed the literature on this subject, which covered more
than 20 separate outhreaks of typhoid fever due to infected shellfish.

(9) In speaking of the public health of Portsmouth, England, for
1907, when 233 cases of typhoid fever were reported, Dr. Fraser®
SaYS!

The one article of diet which in this town has a special relationship fo typhoid
fever is shellfish, and during last year no fewer than 80 persons, or 34 per cent of the
total number attacked, contracted typhoid from this source * * %,

It seems that the only thing that can be depended upon to stop this loss of life is

legislation making it illegal to collect shellfish from any places certified by local
medical officers to be subject to sewage pollution. Otherwise men are sure to collect

e

1 Boper, George A, Heport of a sporadic outbreak of typhoid fever at Lawrence, N. Y., due to oysters.
(Med. News, Feb, 11, 1905, 85 241-253.)

2 Fuller, C. A, The distribution of sewage in the waters of Narragansett Bay, with special referance
to the contamination of oyster beds. (In 1. 8. Burean of Fisheries Rept., 1904, pp. 180-238.)

3 Fraser, A. Enterie fever and shellfish.  (Public Health, London, 1908, 22 (2): 53-54.)
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and hawk the fish from such places, and the public purchases them not knowing,
nor apparently caring, what their previous history has been.

(10) On February 5, 1907, M. Netter' and others, reported to
the Academy of Medicine 33 cases of typhoid fever due to eating
oysters from Cette. The cases were very virulent in character,
7 of the 33 resulting fatally. The illness usually began with diar-
rhea, and in some cases the disease resembled acute tuberculosis.

(11) During the year 1908, Dr. H. D. Pease, then working under
the authority of Dr. Porter * of the New York State Board of Health,
reviewed the literature on the subjeet of typhoid transmission from
infected shellfish and made bacteriological and sanitary investiga-
tions pertaining to the oyster industry. He pointed out some of
the unsatisfactory conditions prevailing in that State and called
pariicular attention to the grossly polluted condition of Jamaica Bay.

(12) One of the most exhaustive reports on the conditions under
which shellfish, other than ovsters, are grown, collected, cleansed,
and stored, and the relation of such treatment to the prevalence of
enteric fever and other illness, is submitted by Dr. Bulstrode * of
England. A large number of cases of typhoid fever and other gastro-
intestinal illness are shown to have been due to eating infected
cockles, mussels, and sea food other than oysters.

On page 44 the author summarizes the review of literature in the
following:

The evidence brought forward in this chapter shows—

1. That oysters, mussels, or cockles are at times respongible for isolated cases and
groups of cases of enteric fever, of gastroenteritis, and of mytilotoxin poisoning.

2. That such shellfish have also to be held responsible for extensive outbreaks of
enteric fever and gastroenteritiz, and that the amount of mischief in this latter sense
has not hitherto been adequately appreciated.

3. That these shellfish have alzo been shown to have played and to be still playving
an important part in certain towns in maintenance of enteric-fever prevalence.

4. That for the most part the specific contamination of such shellfish takes place

on the beds or layings, in the storage ponds, or in the process of “*washing,’” but that
occasionally the shellfish may become infected by the retailer.

On page 127 oceur the following conclusions:

The investigation to which the foregoing report relates has brought out prominently
the following considerations:

(a) That both enteric fever and gastroenteritis are not infrequently caused by the
consumption of mussels or cockles eaten raw or imperfectly cooked.

() That the shellfish here in question are in many instances collected from natural
“gcalps,”” beds, or layings, which are liable to become specifically polluted by sewage.

1 Netter, M. Epidemic typhoid fever due to ovsters. (The Lancet, Feb, 23, 1907, 1 551.)

1 Porter, Eugene H. Sanitary inspection of shellfish grounds. (New York State Board of Tealth, 20th
Ann. Bept., 1908, £ 533-800.)

* Bulstrode, H. Timbrell. Shellfish other than ovsters in relation to dissase. (39th Ann, Rept. of the
Local Government Beard, 190910, Supplement. )



10 SEWAGE-POLLUTED OYSTERS AS CAUSE OF TYPHOID.

(¢) That even when these shellfish are procured from localities remote from the
risks of pollution they are af times washed, stored, or laid down in dangerous prox-

imity to sewer or drain ontfalls.
(d) That the shellfish with which this report is concerned may occasionally become

polluted either specifically or otherwise by the freatment fo which they are subjected

by the sellers.

(¢) That at the present time there is practically no control, in a sanitary sense,
exercised over places from which these shellfish are collected or wherein they are
laid down, washed or stored.

(f) That large quantities of the ghellfish here under consideration are introduced
into England and Wales from Scotland and Ireland and that, therefore, any regula-
tions or restrictions to be effectual should apply to all parts of Great Britain and to
Ireland. :

(g) That as large quantities of shellfish are introduced into this country from abroad,
notably from Holland, France, and America, any legislation directed to the control
of the home industry must also take account of foreign importations.

(k) That =0 long as the state of affairs revealed in this report obtaing, both with
regard to home and foreign shellfish, those persons who desire to avoid contraction of
shellfish-borne enteric fever or gastroenteritis should either abstain entirely [rom such
shellfish as mussels or cockles or consume them only after they have been actually
at the boiling point for at least five minutes.

(13) In Bureau of Chemistry Bulletin No. 136, by the present
writer,! a review of the literature on shellfish contamination is sub-
mitted, together with bacteriological and other data.

THE MINISINK EPIDEMIC.
INCEPTION OF THE INVESTIGATION.

The annual firemen’s parade of Orange County, N. Y., was held
on October 5, 1911. On this oceasion fire companies, musicians, and
guests were invited from Tuxedo Park, Middletown, Highland Mills,
Suffern, Port Jervis, Wurtsboro, Nyack, Newburgh, Munroe, and
New York City, all of whom were present at the banquet given in
honor of the Tuxedo Park Fire Department by the Minisink Hook
and Ladder Co., and served that day at 6 p. m., in the music hall
at Goshen, N. Y.

The following dinners and banquets were served at Goshen on
this day:

(1) Minisink banquet, at Musie Hall, about 155 guests present.

(2) Cataract Engine and Hose Co., at the St. Elmo Hotel, about
100 guests present.

(3) Dickman Hose Co., served at M. E. Church, about 125 guests
present.

(4) Goshen Fife and Drum Corps, at the Occidental Hotel, about
50 guests present.

(5) Fire chiefs, engineers, and assistants, at Mrs. Dopp'’s, about
30 guests present.

1 5tiles, Geo. W. Shellfish contamination from sewage-polluted waters and from other sources. Apr.
18, 1911



THE MINISINK EPIDEMIC. 11

Within a short time following this celebration a large number of
illnesses occurred among those who had attended the Minisink ban-
quet. The first ill effects noticed among those attending this par-
ticular banquet were largely diarrheal in character; however, within
10 to 30 days following the banquet 17 well defined cases of typhoid
fever and 83 cases of diarrhea or bowel trouble developed. All of
the cases of typhoid and diarrhea were confined to those attending
the one banquet, although it was said by laymen that ‘‘bowel
trouble” was somewhat prevalent in the community during that
time, information which was not confirmed by the local physicians;
perhaps largely because the trouble was said to have been mild in
character and not sufficient to demand the attention of a physician.

On November 17, 1911, there appeared in a number of the New
York newspapers a short account of an epidemie of typhoid and
other illnesses following a banquet given October 5, 1911, at Goshen,
N. Y. These accounts alleged that some of the oysters served on
this occasion were probably the cause of the trouble. The writer's
attention was first called to these reports on the above date while in
New York City engaged in making a sanitary survey of the oyster
grounds in that vicinity,

Thinking perhaps it would be instructive to obtain a more detailed
account of the epidemie, a visit to Goshen was made that night. A
number of prominent citizens who attended the banquet were inter-
viewed, including the health officer and other loeal practicing physi-
cians, all of whom gave valuable information and assistance.

After the data obtained had been compiled, certain links of evi-
dence which were essential in order to fully establish the origin of
the epidemic were found to be wanting. On November 28, 1911, a
second trip to Goshen was made and additional evidence obtained;
samples of water were also collected from the well furnishing the
water used for drinking purposes and for washing the oyster shells on
which the oysters were served. :

A third visit to Goshen was made on December 15, 1911, as great
difficulty had been experienced in securing positive evidence regarding
the origin and shipment of the oysters said to have been served at
the musie hall the night of the banquet. This evidence was not
finally obtained until dilicent search revealed the records at the
general office of the Wells-Fargo Co., New York City. During this
time an inspection was made of the source from which the oysters
were shipped, and samples of the shell stock and water were collected
for analysis.

After all the data had been assembled, the evidence was care-
fully reviewed with four other experts, who were then in Wash-
ington attending the meetings of the American Association for the
Advancement of Science. These were Dr. H. W. Conn, of Connec-
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ticut, who reported the Wesleyan oyster epidemic of 1894; Dr, William
H. Park, of New York City, whose opinions were valued because of
his extensive researches; Prof. Frederick P. Gorham, of Brown Uni-
versity, Providence, R. 1., who has for many years been actively
engaged in making examinations of oysters and studying sanitary
conditions; and Dr. II. D. Pease, now director of the Lederle Labo-
ratories of New York City, who actually did the oyster work for the
New York State board of health reported in 1904, and who has since
that time made extensive examinations of oysters and grounds for
private individuals in that State. Under the direction of Dr. Pease
an independent investigation of the Minisink epidemic was made
subsequent to the writer's first wvisit at Goshen on November 17,
1911. His conelusions are in accord with those submitted in this
report.

After consulting the scientists above mentioned, it was considered
desirable to obtain further information, particularly with reference
to shipments of oysters from the same source to other places. Aec-
cordingly, on January 18, 1912, the fourth trip was made to Goshen
and neighboring towns, one entire week being given to the collection
of additional data, and on February 7, 1912, the fifth and last trip
was made to Rochester, N. Y., in connection with this epidemie.

In collecting this information more than 200 people, including
health officers, doctors, teachers, and laymen, were interviewed.
Nearly all of these individuals were intelligent, educated men and

WOonen.
DATA COLLECTED BY CORRESPONDENCE.

After the personal visits made to individuals who were in attend-
ance at the Minisink banquet the following letter, accompanied by a
copy of the menu card used on this occasion, was sent to approxi-
mately 170 people. The names and addresses of the people who
were present at this banquet were obtained largely by reference to a
group picture taken during that day. The individuals were identified
from the picture by persons who were well acquainted with them,
but the list was verified during the personal visits and by subsequent

GDITESI]{'.'IHI.EH{:E.
Janvary 31, 1912,

Srr: During the past three months our bacteriological chemist, Dr. George W,
Stiles, has been collecting information relative to the cause of illness following the
Minisink banquet given at Music Hall, Goshen, N. Y., on October 5, 1911.

In order to complete the data obtained by him and to make our records more valuable
we desire to enlist your further cooperation in this matter. Please fill out the inclosed
blank after you have read it carefully, and answer each question to the best of your
knowledge and belief.

This information will be considered strietly confidential and only the facts and not
the names will be uszed for our report.

An addressed return envelope is inclosed which requires no postage.

Respectiully,
H. W. WLy, Chief.
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Were you at the Minisink banquet? ——
Mark with an (X) the articles eaten:
MExT.
Ovaters on the half shell ¢ )} Number eaten ——,
Saltines { ¥
Broiled chicken ( ). Maszhed white potatoes { )
Macaroni and cheese { ).
Tomato zalad ([ ) ]
Bread ( Y. ‘Tea bizenlt and gravy ¢ 3.
Pickles { Jo Olives }. Celery { e
Horse radish & la Dickerson %
Currant jelly Y. Balted nuts 1,
Iee cream { ). Number of dishes Assortedd cakes{ Yo
Coffea{ ). After dinner mints ( :
Cigars{ ).

Who sat at your right at the table? ———
Who sat at vour left at the table?
Were you sick within one month after the banquet? ——,
Did vou have diarthea (or bowel trouble)? —
Did yvou have typhoid fever?
Had you had typhoid fever before Oc I!nhr*r b, 19117 ——.
When did your first symptoms begin? ——,
How long did vour illness last?
Who was the physician attending you?
What is the address of the physician?
Remarks:

Name _
Address — —
From the replies received to the circular letter the following dﬂ.t-ﬂ.
were tabulated and figures 1, 2, and 3 constructed, including also
data obtained by personal interviews:

DISTRIBUTION OF THE MINISINEKE CASES.

Those who attended the Minisink banquet and subsequently
became ill with typhoid fever or gastroenteritis lived at the follow-

ing places:
TYPHOID FEVER.

O T A i P e i e 10
120 ¥ e SRR R e e L e e T 2
12 L B e e e 1
T e R P P D 1]
Ly e L T e e S e 1
o e B e e gl =L UYRINS S B U0 S O i 1
T T e e 6 e e e 1
L e e e e e e T e B i e R S s e B W e 17
p GASTROENTERITIS (DIARRHEA)
L T o D e e g o 48
R o e e e e e 21
T L it e e e o ol B e L 9
East Hampton, Long Taland, N. ¥ ... ..cunooiniiiiiiiairnniseanasnnns 1
Hagh e MELLE, B . X o e ereen cniainninn s an e s ne s oo e e e mmn i e 1
B B e L D e S O e e e G B L i 1
g e s e e e e G e N L L T T e 1
SR b7 Lo TR PRl (e Pt e ) S e e e e e O S 1
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Il

Il

-
D
N



THE

MINISINEK EFIDEMIC,

Number of oysters ecaten iy Minisink guests.

TYPHOID CASES,

Guests, Oxysters eaten,
e e B e o i 2z
e R S S e 3
b e e e e e T e A e e 4
b e S e S e o
e e e G
e e e e 3

SOME HAI0
D/ARRHEA ,
EUT FURTHER

/Z0R/I0.GE Yop

xﬁz{uﬁfﬁﬁfﬁf

o/,

ffxﬂ’ff’f,’f!//ff!fff/ffff;

OVYSTERS.

2/, 0R /354 %,
Y/STORY INCOMPLETE.

TIALAELE.

A’ﬂ

/ffx‘ff/ffffffz’f;fr’fffffff‘fffr’f::.-’fffffffffﬁffj/

ATE OV

¥OT SICK.!

Giiests Owysters eaten,
e e e o e 12
o o S o M i
| e s SO S D e 5
L e s e e 4
e e e S 3
= e o L

.r-"

//

.*?HE P

Fi6. .—Graphic statement based on total number (155) ol guests 4t Minisink banguet.

GASTROENTERITIS (DIARRHEA),

Gests Oysters eaten. | Guests Oysters eaten,
= e e e Al o B R o i
e e e S e e A T lS e e e 5
B B e e e 4
e R S e e e B e e e R e 3
e e S e e Eh (2 e e e = e R 2
e e e e e | B e e e 1

Of the 170 letters sent to guests there were 107 replies reporting
as follows: Diarrhea, 60; typhoid, 14; miscellancous, 33; 8 returned

unclaimed, making a total of 115 ]nttr-ra accounted fm

One of the

1 See fipure 2, explaining these and 7 other similar cases,

45672°—Bull. 156—12

3

2 Both had had typhold fever previously.
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Minisink guests who had typhoid ate nothing except his plate of 6

ﬂ}"&*l’-f‘l‘ﬂ .

He had previously attended a special dinner at 4 p.m.

with 29 other men and came to the music hall at 6 p. m. to take

part in the program.
among the 30 at the 4 o'clock dinner who was il afterwards.

Fra. 4.

/ 7 /7, OR/338

It is to be noted that he is the only person

FOR
2/, 0Rr/6.53 Yo,
HISTORY

7 YEPHO/D.,

Graphic statement based on 127 guests who ate Jamaiea Bay oysters.

case 1s one of the strongest links in the chain of evidence against the
Rockaway oysters served at the Minisink banquet.

Statement concerning 14 of the Minisink typhotd cases.

Date of |

begin-
ning of
illness.

1811.
ot 7
19
ol
13
(i}
G

19

]

Nov. 1
Oct, 19
25

Mov. 1

Number |
of
ovaters

eatomn,

—

a3 Dad 2P i Bl ol D5 50 S e D e T

Length of illness, ete.

———_ ——

This

3 months and 13 days; illness began with diarrhea.

12 weeks: had diarrhes intermittently before typhold symptoms were in evidence,
8 weeks m bed: no diarrhes soon after banguet.

Fever lasted 42 dovs; no disrrhea.

Fever lnsted about 5 weeks: had diarches in beginning.
7 weeks: had diarrhes in beginning.

Chver 2 months; had diarrhes at first.

Eight weeks in bed; disease began with diarrhea.

Fover ran 21 davs, 2 months zick: had diarrhea.

Tlinezs lasted 11 weaks: had digrmhea,

Ilness lasted 2 months (fever 28 days).

In beed 4 weelks; had disrrhea ot Arst for 3 or 4 days.
Iness lastod 3 months; no dinrchea soon aiter banguest,
Died November 17; ate oysters: number not determined.
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A detailed statement was not received from 3 of the 17 cases, but
the information was obtained from personal visits, and all three of
the cases ate oysters. The period of incubation was within the
proper limits, and the cases were diagnosed by competent physicians
as typhoid fever. In most instances Widal's test was made, with
positive results in each case.

Length of illness due to gastroenteritis (diarrhea).

\ ] . -
Number of puests, Weooks,
B e o e e e e b i
T e ey o e Tt e gy L e e i,y 4
e e B B e el O e e B e S S e o ol 0 st Tl b e s 3
14 p

T T T T T T e e T -
T L A o e S L S ) AN o i et DR R | S S A 1
e i o = et A e e e S R e B T e R e b 7]
e et e e e e e e o s L B 4

4 3

..........................................................................

i 9

T R o 1 e e o ol o T T I g I o I O O, Y I I e o B L e =

One of the guests who ate oysters at the Minisink banquet and
had diarrhea died one week following the banquet. She had
chronic kidney disease and her death was doubtless hastened by
the severe diarrhea. Before the banquet, and for three days after-
wards, she was in her usual health, but with the onset of diarrhea
she rapidly collapsed. Her husband was one of the 17 who had
typhoid fever.

Since the illnesses reported to the health officer and physicians
were wholly confined to the Minisink banquet, no cases having
occurred among the guests at the four other dinners, a study of the
menu served at this banquet was considered one of the first essentials.
However, before going into a detailed consideration of the menu, a
general discussion of Goshen and its surroundings is deemed advisable.

GOSHEN WATER SUPPLY.

When an epidemic of gastrointestinal dizease breaks out in any
community, the first thought is to examine the water supply. Goshen
is located about 60 miles from New York City on the Erie Railroad,
and the water for this town of 3,000 or more inhabitants is furnished
by a general impounded lake supply and by numerous private wells.

According to the State board of health reports, the general supply
at times shows some evidence of surface pollution. The source of
this contamination, according to the local health officer, is probably
a barnyard located on the watershed of the reservoir.

All of the water used at the Minisink banquet, both for drinking
purposes and for washing the oyster shells, came from the well near
Music Hall. This well is moderately shallow, with an open top, and
the water is drawn by an endless chain pump. It is located quite

1 Days.
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near the front of a dwelling, but no dangerous source of pollution was
observed,

Two samples of water were collected from this well on November
29, 1011, shortly after a rain. The bacteriologieal examination
showed the presence of gas-forming organisms of the B. coli type in
5 ce quantities, but not in 1 ce in either sample.

The water from the well had been continually used, both before
and after the day of the banquet, by a large proportion of the child-
ren attending school nearby and by a number of local residents.
No illness of any description was ever attributed to drinking it, there-
fore the water used at the Minisink banquet could not be held respon-
sible for the epidemiec following that occasion.

GOSHEN MILEK SUPFLY.

The next general food supply to receive attention was the milk used
in Goshen and at the banquet on October 5.  In general, the milk of
Goshen was furnished by four dairymen. According to the health
officer, no case of typhoid fever had occurred on any of the four dairy
farms during the entire season prior to the banquet. In fact, there
had been only five or six cases of typhoid reported in that whole town
and vicinity during the entire summer, and in most instances these
appeared to have been contracted while visiting away from home,
and were in families having no connection with the dairy farms.

The milk and eream used at the Minisink banquet was furnished
from a number of local sources. It was donated in various quantities
by different individuals, and probably represented the entire source
of supply of the four dairymen on that date. Owing to the fact that
the cream and milk was largely used for the coffee and cooking, and
that no cases of illness followed the other dinners, it does not seem
probable that milk playved any part whatever in the causation of the
epidemic following the Minisink banquet.

CONSIDERATION OF THE MENTU.

A consideration of the menu served at the banquet showed that the
three articles, celery, ice cream, and oysters on the half shell, were
the only food products eaten on this oceasion which in any way
could be held accountable for the spread of typhoid organisms. In
this connection, however, it may be well to mention that the tomato
salad served was made from fresh, whole, ripe, home-grown tomatoes,
which were prepared and handled in a cleanly manner. No widespread
epidemic of this character could have resulted from such a product.
Of the 100 guests madeill, 41 did not eat the tomato salad, 7 of the 17
who had typhoid fever, and 34 of the 83 who had diarrhea; so this
article was not the cause of the trouble.
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CELERY.

The celery served at the banquet was grown about 4.5 miles from
(Goshen on the same farm and was furnished from the same lot as that
used at the St. Elmo Hotel and the Methodist Church on October 5.
No illness occurred at either of those two places. There were 6 of the
17 typhoid cases and 17 of the 83 diarrhea cases, or 23 of the 100 per-
sons made ill, who did not eat celery, and 11 people who ate celery
and oysters who were not sick; thus celery was not the source of the
difficulty.

ICE CREAM.

The ice eream served was manufactured at a factory located between
Goshen and Middletown, N. Y. From this same lot was also fur-
nished that used at the St. Elmo Hotel and the Methodist Church on
October 5, where no illnesses oceurred. There were 9 guests who did
not eat ovsters; however, they did eat ice eream, but no illness re-
sulted, while 4 of the typhoid cases, and 7 of the diarrhea cases, or 11
onests did not eat ice cream, but all of them did eat *“Rockaway”™
oysters. This evidence shows that the ice cream was not the cause
of the illnesses following the banquet.

OYSTERS ON THE HALF SHELL.

With two exceptions, all of the people who had typhoid fever or
diarrhea following the Minisink banquet on October 5, 1911, ate raw
oysters served on the half shell. One of the two exceptions was a
lady who had worked hard that day preparing for the banquet and
at night suffered from ‘“indigestion,” which attacks were not uncom-
mon with her. She did not eat oysters. The other case of illness
began two weeks later, and was called ** biliousness.” It is reason-
able to believe that among 155 people there would be at least one or
two who would have some intestinal derangement following an ordi-
nary banquet, even if no infected food were served.

The oysters for this banquet were furnished by a local retail
merchant, designated dealer C.  There were ordered for this oceasion
1,000 oysters, to serve 6 oysters per plate for 160 guests, with instruc-
tions that they should be freshly shucked at the store aml delivered
to the banquet hall out of the shell. It was intended to place the
shucked oysters on shells before serving, and the shells used were
taken from the same lot of shell stock which was opened at the store
and sold to the banquet. As the oysters were opened, the empty
shells were thrown into an empty oyster barrel, in which container
they reached Music Hall; thus fresh oyster shells were used at the
banquet, and, contrary to unfounded reports, no stale shells were
used on this occasion. The dealer explained that the shells of all
former oysters had been discarded and hauled away by farmers,
who sought them eagerly for poultry food.
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After arriving at the music hall, the oyster shells were carefully
serubbed at the nearby pump, just deseribed as the source of water
used for this banquet. These shells were cleaned by two men who
used new brushes and the cleansed shells were placed in clean tubs,
The same men who scrubbed the shells had done so on two former
occasions of this character and no epidemics of typhoid followed
those banquets. The previous history of these two individuals is
well known by the health officer, and they never have had tvphoid
fever. They are eleanly in their habits, and an examination of their
urine by the Lederle Laboratories gave negative results for typhoid
baeilli.

This detailed account of these oyster shells is given because a
report was circulated, by some one who had not investigated the
matter, that the oyster shells were responsible for the illnesses fol-
lowing the banquet. The possibility of the oysters becoming con-
taminated from old infected shells was recognized, but careful investi-
gation and consideration of all the facts in the case show no basis
whatever for such a conclusion. The physical characters of these
shells will be deseribed later in conneection with the differentiation
of the oysters used at the banquet.

SOURCE OF THE OYSTERS.

At the time of making the first two visits to Goshen the writer was
informed that all oysters sold by dealer C were received from dealer
2 of New York City, and accordingly the oysters served at the Mini-
sink banquet were said to have come from the above firm. A visit
to dealer E revealed the fact that one barrel of shell oysters had been
shipped from New York City on October 2, reaching Goshen on the
3d,! or two days before the banquet. The purchase and sale books
of the New York firm showed that these ovsters came from the
Great Kills ovster grounds off the south side of Staten Island, N. Y.
From the past history of these grounds it did not seem probable
that shellfish from this locality would give rise to so many cases of
typhoid fever and diarrhea; thus additional evidence was necessary
to solve the problem as to the origin of the oysters,

At the time of making the third wvisit to Goshen, a (‘mnplvlv list;
of all the shipments made by express or freight to dealer C within
one week prior to the banquet was obtained. The Wells, Fargo
Express Co. 1s the only express company represented at Goshen;
thus a search of this company's records was sufficient to give complete
information. The list of express articles for this period could not
be identified by dealer C, as his bookkeeping was incomplete; thus
it became necessary to inspect the records of the general office of the

I Wells, Fargo & Co. express wayhill 2, clerk 66, weight 275 pounds, New York, N. Y., Oct. 2, 1911,
1 parrel oysters,
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Wells, Fargo Express Co. at New York City. Here it was ascertained
that dealer C bad received oysters from three different shippers
during the week before the banquet, one of which was the shipment
from dealer I sent on October 2, 1911, from New York, leaving the
other two consignments yet to be accounted for.

It was shown by the express records?® that one barrel of oysters
in the shell was shipped on October 3, 1911, by dealer B from Fulton
. Market, New York City, arriving at Goshen on the 4th; and on
October 4 one 5-gallon tub of opened oysters was shipped from
dealer F,* Seaford, Del., arriving at Goshen on October 5, 1911, the
day of the banquet. The express records for the Seaford shipment
at the Goshen office were entered as having been received on October
6, but it was explained that the eclerk systematically entered the
record on the day following the receipt of the shipments. This
entry caused considerable difficulty in accounting for the presence
of freshly opened bulk oysters in the establishment of dealer C on
the day of the banquet as claimed by him.

On December 12, 1911, the oyster shucking plant of dealer F at
Seaford, Del., was inspected; samples of water used in washing
ovsters were collected, also ovsters taken from the same beds as were
the oysters shipped to dealer C at Goshen, N. Y.

The plant was in a moderately good sanitary condition, perhaps
above the average in cleanliness; and the well water used for washing
ovsters did not show B. eoli in 5 ee, though they were present in
10 ee gquantities.

The oysters came from near the mouth of Nanticoke River, in
Chesapeake Bay, Md., and they scored 14 points, showing a passing
mark. From an inspection point of view, the consumption of these
ovsters could not have been held responsible for any serious out-
break of disease.

During the fourth trip to Goshen it was learned that about 4 quarts
of the 5-gallon tub of shucked ovsters, received in bulk by dealer C,
were furnished to the Minisink banquet on account of shortage in
the original delivery; thus complicating the situation as regards the
kind and source of the oysters which appeared responsible for all
the sickness among the Minisink guests.

It was learned that ovsters were served at the Oececidental Hotel
for 50 of their guests on October 5, 1911, and they were supplied by
dealer C from the same 5-gallon lot of shucked oysters received
from Seaford, Del., from which were furnished the 4 quarts for the
Minisink banquet. No illness followed the dinner at the Oceidental ;
thus these oysters were considered not to have been the cause of

1 Wells, Fargo & Co. waybill 13, clerk 24, weight 250 poands, New York, M. Y., Oct. 3, 1911, 1 barrel
oysters,
* Wells, Fargo & Co. wayhill 05, clark 85, & gallons aysters, weight 60 pounds, advanced charges 37 cents,
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any illnesses at the Minisink banquet. This view was sustained by
subsequent investigations. It was shown that the bulk shucked
oysters, or the last delivered, were largely served at the end of one
long table, where no illnesses occurred, with one exception. This
exceptional case was one of the waitresses, seated at the end of the
table marked a-b in the diagram (fig. 1), who ate her dinner after
serving the men, and the plate of oysters served her was brought
by a young man from a portion of the table where the first lot of .
shell oysters, which some one else refused to eat, were served. This
waitress developed typhoid fever, representing the only case of ill-
ness at that end of the table, where about 20 guests were served.!
In addition to this evidence, a quart or more of the bulk oysters
were left over and taken home by one of the ladies, and were eaten
by a number of persons, none of whom developed any illness whatever.
Considering the source of these opened oysters and the negative
results following their consumption, it is plain that they were not
responsible for the trouble experienced.

Having satisfactorily eliminated the Seaford opened bulk oysters
as a factor in the causation of disease at the Minisink banquet, the
other two shipments of shell oysters, received on October 3 and 4
by dealer C, were considered more in detail. The barrel of 900 shell
ovsters was received at Goshen from dealer E on October 3, 1911,
two days before the banquet. As there.appeared to be quite a de-
mand for ovsters at that time it is probable that these oysters were
quickly consumed. This view is taken because the order for 1,000
ovsters could not have been wholly filled from a lot containing 900
oysters at the time of receipt, even though none of the shipment
had been sold during the two days elapsing before the banquet. Tt
was shown by dealer C that all of the oysters, opened freshly from
their shells in his shop, came from the last shipment he received,
and they had been ordered as “speeial;” thus this fact would also
strengthen the position that the oysters from dealer E were not used
on this ocecasion.

Information subsequently obtained showed that other oysters
taken from Great Kills at the same time as the shipment to Goshen
were sold by dealer E to other retail dealers in different parts of
New York State and no ill effeets could be connected with their
consumption.

When the facts became established that oysters were apparently
responsible for the diseases following the Minisink banquet, all of the
accumulated information pertaining to the quality and the probable
chances of oyster contamination along the entire Atlantic coast
was considered. It had been recognized for soma time that Jamaica

L Note the arrangement of cases in the fable diagram. The table to the right, from a to B, was served
with Beaford oysters and the plates marked 8.
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Bay was badly polluted, and, in fact, as will be subsequently shown,
many samples of oysters and water had been taken from Jamaica
Bay at the very time the oysters were taken from this place for
shipment to Goshen. These examinations led to a series of seizures
and condemnations of oysters from this bay, the first of which was
made on October 12, 1911,

The first intimation that ‘‘Rockaway” or Jamaica Bay oysters
playved any part in the problem under solution was on November 29,
1911, the day before Thanksgiving, after searching the records at the
Wells, Fargo & Co. general oflices in New York City. It was then
too late in the day to obtain information from dealer B, and it was
not until December 15 that positive information was obtained as to
the source of the *‘ Rockaway™ oysters.

Soon after obtaining information relative to the shipment of
oysters to Goshen by dealer B on October 3 from Fulton Market,
New York City, a visit was made to this firm's establishment. IHere
it was ascertained that the oysters in question were ‘' Rockaways”
which came from dealer A, located at Indian Creek, near Canarsie,
Long Island. The complete system of bookkeeping followed by
dealer B made it possible to establish this fact beyvond any doubt.
The source of the oysters under dispute then lay between the Great
Kills oysters and the Rockaways taken from Jamaica Bay. IHaving
shown that either the Great Kills oysters or the Rockaways were the
infected oysters, a further study of the physical characteristies of
these two varieties was made.

During the early part of the investigation inquiries were made at
Goshen regarding the color of the oysters served at the Minisink
banquet. The testimony showed that few, if any, “‘green” oysters
were observed on that occasion. This fact would tend to substantiate
the belief that the oysters were of the Rockaway variety, as it is
commonly known that many of the Great Kills oysters have a deeid-
edly green color at certain seasons of the year. Sinee many people
objeect to this color these oysters are not so generally sold to be eaten
raw on the half shell. They are more largely used for stews and par-
ticularly for fried oysters in which the color would be concealed. On
the other hand *‘Rockaway’ oysters are sold  argely for half-shell
purposes, and would generally be ordered for banquets in preference
to the Great Kills oysters.

A close study of Rockaway and Great Iills oyster shells shows
considerable difference in their physical appearance. The Jamaica
Bay or Rockaway shells grow very rapidly, owing to the great food
value of those waters. This fact is recognized by practical ovster-
men and these grounds have been eagerly sought for the rapid
maturing of shell stock. This quick growth causes very long, thin

1 1. 8. Dept, Apr., Office of the Sscretary, Notice of Judgmant 1380,
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brittle tips on many of the shells. Those in deeper waters or in the
channels grow less rapidly than those on the fiats, or shallow water.
The tips of many Rockaway shells ean be easily broken because of
their brittleness and thinness, and many of these shells give evidence
of softening and degeneration. They appear as though some acid
or chemical had acted upon the shell, thus dissolving a portion of
its structure. The practical oysterman realizes the soft character of
the Rockaway oyster shells, as they are nearly all “*tonged” by hand
from their beds instead of using power dredges, such as are operated
in the Great Kills region.

The Great Kills ovsters generally grow less rapidly, their shells
are stronger and tougher, the tips are not easily broken by handling,
and they withstand shipping as far as the Pacific coast. These facts
substantiate the belief that Rockaways, and not the Great Kills
ovsters, were used at the Minisink banquet.
 An investigation of the kind of oyster shells used at the music hall
led to the discovery that they had been buried the day following the
banquet near music hall beside a telephone pole. About 4 dozen of
the shells were recovered and identified by the man who buried
them. They were brought to the laboratory, washed, and matched
with a similar number of oyster shells taken by the writer on Decem-
ber 5,1911, from the floating bins of dealer A, at Canarsie, Long Island.
A study of Plate I shows the character of the oyster shells and the
close similarity of those served at the music hall and those obtained
direct from Jamaica Bay.

This evidence seems suflicient to show positively that Great IKills
oysters were not served at the Minisink banquet, which conclusion
was reached after taking into eonsideration all of these facts and
the analyses subsequently submitted from these two localities.

CASES STUDIED AT ROCHESTER, N. Y.

On October 3, 1911, one barrel of Rockaway oysters from dealer A
was shipped by dealer B to a dealer in Rochester, N. Y., followed by
one barrel on the 11th, two on the 12th, and one on the 14th of Octo-
ber. During the year 1911, 76 cases of typhoid fever were reported
in Rochester;? of this number 48 were reported during the months
of October, November, and December, the latter month having 23
of the 76, or more than 30 per cent of the cases reported for the year.
It is a recognized fact that the typhoid death rate of Rochester is
normally exceedingly low. During the year there had been no
epidemics aseribed to milk infection, and the water had apparently
played little part in the transmission of typhoid baecilli.

When presented with the facts that certain shipments of infected
shellfish had been received during October at Rochester, the health
officer of that city admitted the probability of their being the most

—

e

I Tieport of the burean of health of the city of Rochester, December, 1911, p. 3.
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important factor in the greatly increased number of typhoid cases
reported during October, November, and December. There was
obtained from the health office a list of eases reported during these
months in 1911, and January, 1912, and 33 of these cases were per-
sonally investizated. Careful inquiry was made as to the possibility
of contact, the sanitary conditions of premises, the water and milk
used, and whether or not raw oysters were consumed within one month
prior to the illness. The weight of evidence obtained as to the
probable source of infection gave the following results:

Oysters, source undefermined. . .. .coirevinecranesressasoansosossssasianans 8
B I I 2 e e s mn om0 AT 5
BT e o e o e e e B o o 2 8
e G e O e 6
T Ty v e o o Y s BRI e i e T e 4
B O O N O T B Y N e e oot b o e e e 58 1
e s 1

b B e S s e e e P s e e e Y b o 33

According to this table, oysters appeared to be responsible for 13,
or 39.4 per cent, of the 33 cases investigated. The cases were widely
scattered throughout the ecity, and in nearly all instances they
appeared among well-to-do families where sanitary conditions were
exceptionally good.

Among the cases reported as eating ““Rockaway’ oysters, it was
almost impossible to trace the oysters back to the specifie dealer from
whom they were obtained ; however, all of the firms from whom these
oysters were purchased handled Rockaways almost to the exclusion
of other oysters at the time when they were eaten and when the infec-
tion pruh&bl‘r began.

The visit to Rochester was made on January 8 and 9, about four
months after the shipment of oysters in October; thus, owing to tle
length of time elapsed, it was more difficult to trace the cases directly
to any one of the five shipments made at that time. In most cases
in which oysters appeared responsible for the infection, other members
of the same family were not made ill; however, in nearly every
instance the infected person was the only one who ate the oysters raw.
Those who ate cooked oysters escaped the infection. In fact, it was
generally observed that in most instances oysters were cooked—not
eaten raw, as is the custom in many coast towns located near oyster
grounds. If this is generally true in Rochester, it will explain why
more people did not contract typhoid fever from eating these oysters,
especially the shipment of October 3, 1911, which came from the same
lot served at the Minisink banquet at Goshen, N. Y., on October 5,
1911; had they been eaten raw, the same disastrous results would
doubtless have followed their consumption,

It should be said that a number of the cases reported in Rochester
had been brought from neighboring towns, and some of those inter-
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viewed belonged to this class, As opportunity was not afforded to
visit these towns, no information relative to the source of oysters
‘eaten was obtained. Data in regard to excessive diarrhea or other
infestinal diseases were nof available, owing to the fact that cases of
this character were not reported to the health office; hence there was
no way of locating persons who may have been afllicted with such
disturbances.

SCHOOLMASTERS’ BANQUET, NEWBURGH, N. Y,

During the Minisink investigation it was learned that a shipment of
one-half barrel of shell oysters had been made from dealer A, located
at Indian Creek, by a Fulton Market firm, to Newburgh, N. Y., on
October 12, 1911. These oysters were served at the schoolmasters’
banquet, given at a Newburgh hotel on the following day. There
were present at this banquet about 60 teachers and their guests,
representing some 8 counties of the State. The names and addresses
of the individuals attending this lmnquct “together with a list of the
articles of food served on this oceasion, were obtained.

A cireular letter similar in character to that sent the guests of the
Minisink banquet was prepared and sent to each of these 60 indi-
viduals, Of the 57 who replied, 1 stated that he did not attend the
banquet, leaving a total of 56 individuals who were present. The
menu served at this banquet contained oysters on the half shell, soup,
fish, roast chicken, cooked wvegetables, salad, ice cream, cake, and
coffee.

These letters showed that 50 of the 56 guests had eaten raw oysters,
and of this number 13, or 23.2 per cent, had gastrointestinal disturb-
ances, in most instances beginning 2 or 3 days later, and somewhat
similar in character to the cases following the Minisink hamquat.
Information relative to one positive case of typhoid fever, or 2 per
cent of those eating oysters, was obtained, the illness beginning about
12 days after the bauquet A personal visit to this individual showed
a clear history of oyster infeetion. It was the discovery of this case
and a study of his previous history which revealed the fact that he
had attended the Newburgh banquet. No other member of his family
attended this banquet, and no one was ill. In reporting this ease of
typhoid fever to the State department of health, the local heaith
officer’s card stated that no oysters had been eaten 20 days prior to
the illness. This is but one of a number of such instances encoun-
tered while making the personal investigations,

The excuse given by another physician for not reporting “‘raw
shellfish” as having been eaten within the proper incubation period
was the fact that the patient could not ordinarily afford to buy oysters;
it was sell-ovident that the card had been filled out in the physician’s
office without even asking the patient what he had eaten. The facts
showed that he had eaten raw oysters at the Minisink banquet. One
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very important fact was learned during this house-to-house investi-
gation, and that was the absolute necessity of thoroughness, paying
particular attention to details, and not ignoring information which
would in any way shed light on the problem under consideration,
The average physician does not have time to obtain the proper kind
of a ease history, which would, in many instances, give valuable data.

Of the 13 guests who suffered from diarrhea, 6 had previously had .
typhoid, also 3 of those who ate oysters and were not sick; thus there
were 9 individuals who were practically immune; however, the one
case of typhoid reported elaimed to have had the same disease many
vears before.

One man writes:

I beg to say that my wife was also a guest at the hotel, but not at the banquet, and
that she also was troubled for a week afterwards with severe diarrhea. She had eaten
oysters on the half shell.

Another man, who was not sick following this banquet, said:

You will see by the articles crossed on the menu that there was little chance of my
being infected by what I ate. I am very particular when partaking of food away from
home, hence the lightness of my repast.

You may derive some satisfaction from my statement on learning that I am very
fond of ice cream, and on that night 1 ate a deuble portion, so that probably the ill
effects of the banquet came from the oyvsters or meats and not from the ice eream.

Five men attended from this eity and four of them were more or less affected. One
was positively ill for some days with all the symptoms of ptomain poisoning. At our
last banquet on February 9, 1912, at the same place, more or less complaint was heard
of the illness caused by the banquet of three months before, and there was no little
complaint of the quality of the food served this time.

The oysters used at the schoolmasters’ banquet were evidently not
50 badly infected as were those used at the Minisink banquet. They
probably came from the water at Indian Creek on October 11, 1911,
or 9 days after those sent to Goshen.

DISTRIBUTION OF CASES OF ILLNESS DUE TO EATING ROCKAWAY
OYSTERS.

The cases of typhoid fever and gastroenteritis aseribed to eating
“‘Rockaway” oysters, obtained either from dealer A at Indian Creek ?
or from other parts of Jamaica Bay, as set forth in this report, are
tabulated as follows:

TYPHOID FEVER.

=Rk o T ] e o e e ety 17
e e B e e e o 5
T ey B B e N 2
B R e e e s e e E ol i B po e e o e L il e e 1
SehpolmBeters hanguet- -t c e 1
I IR e e o o e e e R e e e e i 1

] o B o7

I The eases azeribed to Rochester ate “ Rockaway ! oysters which were not definitely traced to dealer A,
Two of the cuses cred ited to Washington and one to Brooklyn came from a shipper located near dealer A.
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GASTROENTERITIS (DIARERHEA).

Minizsink banguet. ... oo it i e e e S s e s 83
Schoolmasters” banquet (ineluding 1 hotel guest) oo H
WaShIngton, 1. Co . e rerss s sinisisiia s ol et e wimirs o ot A e e w5

e e B ey sl T e A e AR R I N S O |

Total number of cases of t}'phn"ld R LTI b Ty Lo R BN o R 126

In the case at Suffern, N. Y., raw oysters were eaten within the
proper incubation period from the same lot as were shipped to Goshen
on October 3, 1011. As far as could be ascertained all the other
oysters sold from this same shipment were cooked before cating;
however, there were said to have been a number of cases of diarrhea
reported in this town during October, and three or four cases of
typhoid outside of the town concerning which no information was
obtained. Figure 4 sets forth these data in graphic form.

INSANITARY CONDITION OF JAMAICA BAY.
PREVIOUS REFORTS.

Oysters from Jamaica Bay are generally sold under the name
““Rockaways.” This designation appears on the menu cards at
hotels and restaurants where they are served; thus they are known
to the consuming public as “*Rockaway” oysters. The insanitary
condition of Jamaica Bay and vieinity was fully set forth by Porter?
in 1908 ; however, no steps appear to have been taken to prevent the
sale of these contaminated oysters, or prevent further pollution of the
waters of this bay. The practice of floating oysters in polluted
waters at Inwood and Indian Creek was also apparently known to
have existed, but no action was taken to stop this dangerous pro-
cedure, In the present report reference is made to the Lawrence
investigations, in which it was shown by Soper in 1904 that 21 out of 31
cases of typhoid fever were traced to oysters floated at Inwood, Long
Island, N. Y.

In speaking of the floats from which these oysters were taken, that
report says:

That the waters in which these floats were located were badly polluted was amply
demonstrated by the chemical and bacteriological examinations made at a time when
conditions were known fo be far better than when the cases of the dizease developed.
Samples of oysters were likewise examined bacteriologically, and of them 25 per cent
were shown to confain certain bacteria of the Buacillus coli communis type in one-

tenth of a cubic centimeter of the shell water, and in 60 per cent in 1 cubie centi-
meter of the same,

The sanitary survey showed the discharge of imperfectly treated sewage, from a
population of 15,000, less than half a mile from the oyster floats; in fact, some were
very much nearer. Aside from this pollution, there were many individual sewers,

manure piles, dump heaps, piles of cesspool sludge, which contributed to the pollution
of the water adjacent to the floats.

! Porter, Engene 1T, Smnitary inspection of shellfish grounds.  (New York State Board of Health, 20th
Ann, Rept., 1908, 2 B3-804.)

















































































