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DR. WILLIAM TREACY.

Died in Honolulu, January 17th, 1912. Dr Treacy
was President of the State Board of Health from the

time of its inception in 1901 up to the day of his death.

During this time he never failed to be present at a

meeting of the Board, except on one or two occasions

when he was out of the State. Xo matter how busy
he was, or how pressing other engagements might be,

he always managed to be present and to take an active

part in every meeting held by the State Board of

Health.

Not only did he devote his time at these meetings,

but he gave this work his most serious thought and

study, and was always willing at any hour to consider

an}^ subject that might be under consideration by the

State Board of Health, and devoted hours at a time in

discussing the questions of preventive medicine and

methods adopted by the State Board of Health with

the Secretary and other members of the Board.

As President of the State Board of Health, he was

also a member and President of the Live Stock Sani-

tary Board, and to this he gave the same thought and

attention that he did to the work of the Board of

Health.

In the death of Dr. Treacy the State of Montana has

lost a citizen of inestimable value. Those who knew
him well, loved him, not on account of a flattering dis-

position that sometimes attracts friendship of a short-

lived character, but on account of his sterling worth

and true friendship.



RECOMMENDATIONS

Local and County Health Officers.

At the meeting of the local and county health officers held

at Helena in May, 1912, it was unanimously agreed that the

present system of employing health officers is decidedly un-

satisfactor}^ both to those emplo3^ed and in regard to the char-

acter of the work rendered. It was therefore recommended
tliat the law be so amended at the next Legislature so as, if

possible, to leave the appointment of local and county health

officers with the State Board of Health and to set a minimum

salary to be paid health officers however they may be ap-

pointed. In connection with this, your attention is respectfully

called to our report of the work performed under the Pure

Food Law. See page 150 of this report.

Rocky Mountain Spotted (Tick) Fever.

We earnestly recommend a liberal appropriation for the con-

tinuance of the efforts made during the years 191 1 and 1912,

towards the eradication of this disease in our State and that a

liberal appropriation be made for the continuance of this fight,

also that the Utiited States Congress be urged to make appro-

priation for a general fight against this disease in the states

aft'ected, to be carried on by the United States Public Health

Service, and further, that a law be enacted to require the sub-

mission of all domestic animals to dipping with such material

as miay be designated to prevent the growth of ticks on such

animals. See page 30 of this report.

Pure Food Law.

While we realize that an effort will be made to revoke or

render ineffectual the law commonly known as the Pure Food
Law (passed by the last Legislature) we respectfully request

that you take into consideration the saving of lives that has

resulted from the enforcement of this law, and that these lives

be weighed against the objections that may be advanced to this

law. We further request that in considering the question of

[?'.acing the enforcement of the dairy portion of the Pure Food
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Law with a dairy commissioner, that you remember that it is

the ambition of the dairy commiissioner to produce large re-

turns from the dairies of our State, whereas it is the ambition

of the Board of Hfealth to save lives and at the same time to

interfere as little as possible with the returns from our dairies,

therefore, that the control of the dairies from a sanitary stand-

point be left with the State Board of Health, while the dairy

commissioner co-operates with the State Board of Health and

at the same time teach the farmer the means by which the

greatest quantity of a pure dairy product miay be secured. See

page 159 of this report.

Communicable Diseases.

As our Public Health Lav/s undertake to designate what

shall be known as Communicable Diseases in this State, we

earnestly recommend that the section defining what shall be

known as Communicable Diseases be amended so as to include

Tuberculosis, Infantile Paralysis (Anterior Poliomyelitis), and

Whooping Cough. See page g of this report.

Air Space in Hotels, Boarding Houses, Etc.

As a result of a limited study of the sanitary conditions in

the mines and on the surface, in Silver Bow county, we found

in over five hundred houses examined that the air space in

rented sleeping rooms is three hundred and twenty-five (325)

cubic feet per individual occupying the rooms. In one instance

the air space was reduced as low as one hundred (100) cubic

feet per occupant. This condition exists to some extent in

other parts of the State. In addition to the lack of air space

in these rooms, we find that in all parts of the State rooms are

rented to people suffering from tuberculosis, and after such

rooms are vacated they are rented to others without au}^ pre-

tense at disinfection.

We therefore recommend an Act of Legislature prohibiting

the renting of rooms for sleeping purposes in which the air

space is less than six hundred and fifty (650) cubic feet per

occupant, and that when any room or house has been occupied

by any person suffering from tuberculosis or any other com-

municable disease, that such room or house be thoroughly dis-

infected before it is rented to any other individual.

Tuberculosis Sanitorium.

A recommendation relative to this institution may be out of

place in this report, but the fact that the law requires that cer-
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tain matters, particular!}^ that the plans and specifications of

the buildings of State institutions mrist meet with the approval
of the State Health Officer, encourages us to make the follow-

ing recommendation, namely: That a Superintendent's resi-

dence be provided at the Sanitorium, it being practically in-

human to ask an}^ man to take his family or even go alone to

such an institution and live in the same building, constantly in

contact with those afflicted with the Great White Plague ;
and

further, that in providing for the maintenance of this institution

it be remembered that this is in reality a hospital where help-

less people must be cared for and such care requires a liberal

appropriation if the institution is to meet the ends for which

it was created.
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COMMUNICABLE DISEASES

In the matter of communicable diseases, we feel entitled to

take a just pride in the showing- we have been able to make
in the reduction of the diseases over which we have control in

the State.

In determining the result of this v.^ork we have based our

opinion on the death returns, rather than on the number of

that in the figures given with the records of deaths and cases

records are practically complete, whereas we are confident that

frequently communicable diseases are not all reported.

There are certain diseases which are communicable, but

which are not classed as communicable diseases under our

State law. For instance, tuberculosis, infantile paralysis, etc.,

are undoubtedly communicable diseases, and yet the laws of

our State do not require that they be reported, neither is the

State Board of Health authorized to require that they be re-

ported. The last Legislature tried to remedy this defect.

House Bill No. 112 passed the House, was slightly amended in

the Senate and the House concurred in the amendment, but the

bill was never signed by the Speaker of the House or the Presi-

dent of the Senate and never reached the Governor.

As evidence of the influence of energetic public health work

on preventable diseases, we present the following: Please note

that in the figures given with the records of deaths and cases

reported in the following statements we do not take into con-

sideration the increased population in the State, which, if taken

into consideration would make our reduction in the deaths

from preventable diseases far greater than we have presented.

In the study of the following tables presenting the cases re-

ported, we wish to call your attention to the fact that cases

reported from the larger cities having hospitals do not all

originate in the cities, but are sent into the cities from the sur-

rounding counties, and the source of infection is not the city

but the locality from which the case came. However, we tabu-

late these cases as from the locality from which they were

reported and not as the locality from which they were infected,

it being impossible in many instances to determine just where

infection occurred, and therefore report of an increased number
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of cases from tlie larj^er cities having- hospitals does not indi-

cate that the city itself is in an especially insanitary condition.

Smallpox.
As shoAvn b}- Table I, in 1910 there were 607 cases of small-

pox reported with two deaths, or a mortality of 0.32 per cent.

In 19TI there were 318 cases reported with no deaths, and dur-

ing the first nine months of 1912 there were 83 cases reported,

showing- a reduction of nearly 50 per cent from 1910 to 191 1.

The reduction for 191 1 to 1912 is far g-reater than that occur-

ring between 1910 and 191 1, but we cannot give the per cent

of reduction because we can onlv give the figures for nine

months of 1912.

It will be recalled that in 1910 the State Board of Health

took the stand that quarantine of smallpox is altogether un-

necessary. That smallpox is prevented by vaccination and that

there is no sense in quarantining people suffering from small-

pox when those exposed will not contract the disease if they
have been properly vaccinated. The majority of the counties

continue to establish, more or less generally, a quarantine for

this disease, but the quarantine has but little influence. For

instance, in Fergus County, the people are opposed to vaccina-

tion and the County Board of Health establishes quarantine,
but there were 40 cases reported from Fergus County during
the nine months of 1912, or nearly 50 per cent of the entire

number of cases reported in the State.

Thirty-one cases of sfnallpox were reported from Teton Coun-

ty. This number of cases was entirely due to the fact that the

disease was diagnosed as chickenpox and the children suffering

from this so-called chickenpox were permitted to go to school

until a virulent case developed. This case was in a boy about

sixteen vears old and he died later in the vear, his death being

reported as due to nephritis, or Bright's disease, but his Bright's

disease was the result of smallpox that had been called chicken-

pox, and had the physician in charge recognized this disease

when it first broke out in the community the people would

have l)een vaccinated and this boy would be alive today. Thus
over three-fourths of the cases reported in 1912 were due to

opposition to vaccination in one county and to failure on the

part of an unlicensed physician to make a proper diagnosis in

another county.

During three vears we show a total of 1.008 cases of smallpox
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reported with only two deaths, whereas if a single case of small-

pox occurs in a community we have the strongest support of

that community in suppressing this disease. On the other hand

we find that in 191 1 there were 52 deaths from measles (we do

not know how many cases occurred because this disease is not

sufiiiciently reported to enable us to determine the number of

cases in the State), but the same people that will furnish us

Avith the strongest support in suppressing smallpox wall laugh
at the idea of quarantining measles or attempting any way to

suppress this disease. ^Mothers will even deliberately expose
their children to measles with the idea that they must have

this disease, but they would consider a mother who exposed
her child to smallpox as insane, and yet there is no question
but that in 1911 measles killed 52 people in this State while

smallpox killed none.

Scarlet Fever, '

In this disease we can show a very decided reduction, both

in the number of cases reported and in the number of deaths

that have occurred therefrom, ^^'e believe that the cases w^ere

not as completely reported in 1910 as they were in 1911 or 1912.

this belief being based on the fact that in 1910 the death rate

from scarlet fever w-as 6.1 per cent, while in 1911 it was 4.9 per
cent and in 1912 4.5 per cent.

A study of Table 2 shows that the cases are not completely

reported in all the counties as indicated by the death rate from
the disease. For instance, in Chouteau County in 1910 there

was a death rate of 31.2 per cent. In INIissoula County there

was a death rate of 20 per cent and in Yellow'stone Coimty a

death rate of 19.2 per cent. It is not at all probable that the

disease assumed such a highly malignant form in these counties

and such a mild form in Anaconda, for instance, where the

death rate was 4.3 per cent. On the other hand, it is far more

probable that the cases were simply not reported by the attend-

ing physicians and that the health cfficers did not take the

trouble to find out whether cases were reported or not.

In 1911 we find that the highest death rate was 16.6 per cent,

occurring in IMissoula County. We do not believe that there

was a death rate of 16.6 per cent occurring in Missoula County
from scarlet fever, but that there were several cases that were

not reported. There were probably as many cases that were
not reported in ^^lissoula County in 1911 as were reported.
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In 191 2 the only place that we find an abnormally high mor-

tality was in Flathead County, where only two cases were re-

ported with one death. It is very probable that there were a

Gfood many more cases in Flathead County and that these cases

were not reported.

In the deaths from this disease, we note that in 1910 there

were 57, whereas in 191 1 there were only 33, or a reduction in

the number of deaths of 42 per cent, but taking- the death rec-

ords for 1908, 1909, 1910 and 191 1 we note that in 1908 there

were 80 deaths from scarlet fever, whereas there were only 33

in 191 1, or a reduction of 58.7 per cent in four years.' During
the nine months of 1912 there were 17 deaths from scarlet fever,

and unless we should have a very unusual outbreak during the

next three months, we can safely sa}'- that during 1912 we will

show a reduction of nearly, if not quite, 75 per cent over the

deaths from scarlet' fever in 1908.

This reduction in deaths from scarlet fever did not occur in

a spasmodic manner. For instance, in 1908 there were 80

deaths; in 1909, 63 deaths; in 1910, 57 deaths; in 1911, 33 deaths

and in the nine months of 1912 onh' 17 deaths. The reduction,

therefore, is not due to lack of epidemics, but to constant work

against this disease. As to where this disease is found and

where the deaths have occurred, your attention is respectfully

called to Table Xo 2 of this report.

Diphtheria.

With regard to diphtheria, there is practically the same to

say that we have said with regard to scarlet fever. During

1910, there were 485 cases reported. During 191 1, 221 cases

were repoi'ted, or a reduction of over 50 per cent. During the

nine months of 1912 there were 99 cases reported, and if we
are able to maintain this reduction for the next three months
v.e can show another reduction of 50 per cent over 191 1.

With regard to the deaths, we find that the death rate in

1910 was 12.6 per cent, in 191 1 it was 1.3 per cent, in 1912 thus

far it shows 4 per cent, indicating that the cases were more

thoroughly reported both in 191 1 and 1912 than they were in

1910, and further that they were thoroughly reported in 1910

1910, and further that they were more thoroughly reported in

1910 than they have been thus far in 1912. But in some localities

completely at any time.
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It may be claimed by some that using the death rate as an

indication for complete reports of commvmicable diseases is not

a fair test, but those who make this claim must either admit

the high mortality or the incomplete reports, and we do not

believe the doctors in a community are willing to admit an ex-

tremeh- high death rate from any disease as compared with the

death rate in adjoining commvmities and will undoubtedly
admit that the cases are not completely reported, which throws

us back on the health officer not performing his duty in filing

complaints against those who fail to report comnuuiical)Ie dis-

eases.

In regard to the further study of deaths from this disease, we
find that in 1908 there were 149 deaths from diphtheria, where-

as in 191 1 there were only 30 deaths, or a reduction of 79 per

cent in the deaths from diphtheria in four years. That this

reduction has not been of a spasmodic character is shown by
the fact that in 1908 there were 149 deaths from this disease,

in 1909, 83; in 1910, 61, and in 1911, 30. In the nine months of

1912 there have been only 5 deaths, and if we are able to main-

tain this ratio for the next three months we will show a reduc-

tion of 662-3 per cent over the 191 1 records.

For a detailed study of where the cases of diphtheria and

deaths therefrom during 1910-11 and the first nine months of

1912 occurred, vour attention is respectfullv called to Table

No 3.

Typhoid Fever.

In regard to this disease, we note a steady reduction in the

number of cases reported and also in the number of deaths

therefrom during the years 1910-11-12, there being 886 cases

reported in 1910, 435 in 191 1, and 249 during the first nine

months of 1912.

In 1910 there were 147 deaths, or a death rate of 17.5 per

cent, in 191 1 there were 80 deaths or a death rate of 18.3 per

cent, in 1912 there were 39 deaths or a death rate of 15.6

per cent. This death rate is entirely too high for typhoid
fever and we have therefore estimated the number of cases

that should have been reported, granting a death rate of 10

per cent, which is entirely too high. Granting this death rate

of 10 per cent, however, there should have been reported in

1910, 1,470 cases, in 191 1, 800 cases, and in 1912 390 cases.

Table No. 4 sets forth in detail where these cases should have
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hen reported and where the death rate has exceeded lo per

cent.

A further study of deaths from this disease is set forth in

Table Xo. 5. showing that in 1908 there were 128 deaths from

typhoid fever, in 1909, 97 deaths and in 191 1 there were 80

deaths. Thus we show a reduction in deaths from typhoid

fever during the four years of 48, or 38 per cent.

In 1910 there was a severe outbreak of typhoid fever at

Great Falls and at Laurel. The cases occurring at Laurel were

not reported entirely from Yellowstone County, many of these

cases being sent to Missoula wdiere a diagnosis was made and

thev were reported from there. The outbreak at Laurel was

due to an improperly constructed sewer and w^ater system
and was a direct result of an effort to save money in construct-

ing these systems. \\'e presume the money was saved, but

the lives were not.

Another severe outbreak occurred at Great Falls in 1910.

The people of Great Falls seem very sensitive with regard

to anvthing beins: said relative to conditions there. Therefore,

we leave it for you, as the Governor of this State, and to the

Legislators of this State to determine wdiether or not their

sensibilities are more important than the lives of the people.

In regard to t3^phoid fever, while we show a marked reduc-

tion, both in number of cases reported and in the deaths re-

sulting therefrom, we are still handicapped in our fight against

this disease. In the first place we have not been able to se-

cure the generous co-operation of the people in our State in

the fight against the By that is now being waged by nearly
all of the States in the Union. We hope, how-ever, to secure

a more generous co-operation on the part of the people in this

fight now^ that it is shown that the fly not only carries typhoid
fever and other preventable diseases, but that the fly, known
as the ''barn fly" (we do not refer to the horse fly) which

frequents the neighboring houses, transmits the fatal disease

known as infantile paralysis. But we cannot hope to secure

a decided eradication of the fly by the swatting process, ^^'e

must learn that it is necessary to remove the hatching places

of the fly before we can do aw^ay with him. and that his hatch-

ing places are the manure piles, open garbage cans and other

sources of filth, and until our people find that it is less ex-

pensive to keep manure, garbage cans, etc., covered than it is
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to pay doctors' bills, typhoid fever will prevail in our com-

munities.

Another important matter with regard to typhoid fever and

all other enteric diseases is the pollution of our water supplies.

In 1907 the Legislature of this State passed a law prohibiting

the putting of sewage into any stream in the State unless such

sewage had been purified to the satisfaction of the State Board

of Health. We planned two years, preparing the people for

the enforcement of this law, especially the cities of the State.

In 1909 we were tied up with a law suit pending before the

Supreme Court relative to the constitutionality of this law.

The Supreme Court ruled in behalf of the State Board of

Health.

AVe then issued orders to cities, corporations, etc., having
sewer systems emptying into streams to prepare plans for

purifying their sewage. We were again held up in one way
and another until the Legislature of 191 1 convened, at which

time the law was so amended as to require the State Board

of Health to show that a particular sewer system was a detri-

ment or a danger to public health. In other words that a

sewxr system m.ust be permitted to kill a few or many people

before any action can be taken relative thereto.

This matter was strongly brought home to us in the sum-

mer and early fall of 1912, when an outbreak of typhoid fever

occurred at Gardiner. This outbreak w^as undoubtedly due to

sewage, either emptied directly into the Gardiner river or

washed into the river from the toilets at the various camps
in the Park, the latter source being the more probable one,

as the outbreak promptly followed a heavy storm that had

caused a large amount of surface wash to enter the river. But

regardless of all practical evidence that this disease at Gardi-

ner resulted from the pollution of the water in this way, it

Avould be impossible to prove just where the infection occurred,

and it would be the same thing with regard to proving the

damage done by any other sew-er S3'stem. In other words the

amendment made to what is known as the "Sewage Pollution

Law" practically destroyed the efficiency of this law^ the State

Board of Health being called upon to prove something that it

is almost impossible to prove.

But on the other hand we wish to call your attention to

the fact that Pennsylvania, operating under practically the
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same law that we had before the Legislature amended it in

191 1, has in five years reduced the death rate in the entire

State of Pennsylvania by 75 per cent, but we presume that the

fact that the population of our State is increasing so rapidly

it is far more important that our cities spend money in other

ways than that of protecting- the lives of the people who may
live on the streams below them. "With so many people com-

ing into the State a few deaths from any preventable disease

is a matter of comparatively little importance, when compared
to that of our cities making a good surface showing in order

ihat the town lots may be sold at a higher price."

Tuberculosis.

Tuberculosis is not classed as a communicable disease under

the laws of this State. Our people are just beginning to wake

up to the fact that this disease prevails extensively in Mon-
tana. We will find today people who will say that there is

no tuberculosis in Montana, and yet reference to Table 5 shows

that in 1908 there were 315 deaths from this disease, in 1909
there were 320 deaths, in 1910 there were 343 and in 191 1,

420 deaths.

This decided increase in 191 1 is more apparent than true

because 191 1 is the first year we had death returns from the

Indian reservations and the death records show a higher death

rate among the Indians from tuberculosis than prevails among
the white people. H]owever. the steady increase in 1909 and

1910 over 1908 indicates a constant increase in this disease

among our people and show^s the wisdom of the last Legisla-

ture in appropriating money to provide a sanatorium for those

afflicted with the great -white plague.
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TABLE A.—DEATH RATE. EXCLUSIVE OF INDIANS, FROM TUBERCU-
LOSIS IN THE STATE DURING THE YEARS 1909-1910-1911.
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TABLE C—DEATHS. EXCLUSIVE OF INDIANS. FROM TUBERCULOSIS
IN THE STATE EXCLUSIVE OF SILVER BOW COUNTY DURING

THE YEARS 1909-1910-1911.
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Whooping Cough.
AAhat has been said of measles is entirely applicable to

whooping cough and yet we find that in 1908 whooping cough

caused 13 deaths, in 1909, 36 deaths; in 1910, 33, and in 1911,

26, or a total of 108 deaths in four years. These conditions

are not only true of Montana, but are true of other states.

A study of the death records as presented by the United States

Census Bureau shows that whooping cough causes more deaths

than does scarlet fever and that measles causes more deaths

than does scarlet fever. The fight against these two so-called

harmless diseases cannot be effectively carried on until the peo-

ple wake up to their gravity. (See Table 5.)

Enteric Diseases.

Diarrhea among children is not a communicable disease as

a rule and is not classed as a communicable disease, but it is

a preventable disease. It is a disease that results from un-

cleanly conditions and from impure or improperly adminis-

tered foods.

The deaths from this disease show most markedly the in-

fluence of sanitary measures on deaths. In a study of the

deaths occurring during the nine months of 1910-1911 and

1912 we find that in 1910 there were 246 deaths among the

children of this State from enteric diseases. In 191 1 this death

rate dropped to 160, whereas in 1912 we find the deaths from

this disease reduced to the small number of 59. The reduction

between 1910 and 191 1 was due to the general sanitary im-

provements and education of the people along the lines of the

importance of keeping things clean in order to preserve the

health of children, while the reduction in 1912 over that of

191 1 we attribute almost, if not entirely, to the improvement
in the dairies from which almost all of the food for our in-

fants comes. For a more detailed study of this disease your

attention is resDectfullv called to Table Xo. XII.
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TABLE NO. !.—SMALLPOX, 1910-1911-1912.

1910. 1911. 1912.

COUNTY.
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TABLE NO. II.—SCARLET FEVER. 1910-1911-1912.

1910. 1911. 1912.

COUNTY.

o
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TABLE NO. 111.—DIPTHTHERIA, 1910-1911-1912.

1910. 1911. 1912.

COUXTY.

o
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TABLE NO. IV.—TYPHOID FEVER, 1910-1911-1912.
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Io

1911.

1910.

1909.

1908.

f IVlii.
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Bacteriological Work.
Several years ago the State Board of Health made arrange-

ments with Dr. Emil Starz of Helena to make bacteriological

examinations for diphtheria, Tuberculosis and the necessary
examinations for the diagnosis of typhoid fever.

Dr. Starz has made these examinations and the following

table shows the number of examinations made during the

years 191 1 and 1912 for each' disease. He not only made the

examinations but supplied the culture media to the physicians
which media is necessary in submitting the culture for exam-

inations. These examinations resulted in the positive diagnosis
of diphtheria, tuberculosis and typhoid fever and have undoubt-

edly saved lives by the prompt positive diagnosis of diphtheria

alone, while in other instances it has resulted in" the avoidance

of quarantine measures in cases where the diagnosis is doubt-

ful and yet in which without this bacteriological diagnosis it

would have been necessary to have placed the patient in quar-
antine for a few days at least in order to have been sure that

the disease was not a communicable one.

With a state laboratory devoted to Public Health work, the

bacteriological examinations can be made in the same labora-

tory as is used for making the food and drug analysis. The
character of the work performed by Dr. Starz needs no com-

mendation to the people of Montana. His work is too welt

known to require comment.
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BACTERIOLOGICAL EXAMINATIONS MADE DURING YEARS 1911-1912.

(By Emil Starz, Bacteriologist. Montana State Board of Health.)

COUNTY.

2 -.a

Beaverhead
Broadwater
Carbon
Ca.scade
Chouteau
Cu.ster
Dawson
Ferg-us
Flathead
Gallatin
Jefferson
I-ewis and Clark
Meagher
Missoula
IMusselshell
Park
Ravalli
Sweet Grass ....
Teton
Valley
Yellowstone

3
I

6

2

2

5
1
3

3

52
3

Totals 101

o
10
1

10
1

15

3
SlI

2
2

1

2
I

1
1

6
I

6
I

I

135 46

Diphtheria examinations include those for release of quarantine. Besides
the above examinations, numerous other bacteriological examinations were
made (such as Actinomvcosis. Glanders, Gonorrhoea, etc.).

(Signed EMIL STARZ.
Helena, Mont., Nov. 20, 1912.

Waters and Sewers.

In 1907 the State leg-islature passed a law providing for

the protection of the water supply of this State and in that

law there was a provision prohibiting- the putting of sewage
or other polluting matter into any stream or water supply in

the State of Montana until such sewage or other polluting

matter had been purified in a manner that would meet with

the approval of the State Board of Health. This was a very

strong law and the State Board of Health deemed it wise to

give due and timelv warning to the various cities, towns, etc.,

having sewer systems emptying into streams that purification

plants must be provided.

After this notice was given the installation of such purifica-

tion ])lants was postponed on one pretext or another until

191 1, when the law was so amended that it required the State

Board of Health to show that the sewage from a particular
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sewer system was a dang-er to the Pul)lic Health, before those

responsible for such sewer systems could be rec|uired to install

purification plants. In other words we must quietly wait until

any sewage has caused a few or many deaths before we can

even suggest that it is a danger to the Public Health, and then

after these deaths have been caused, the State Board of Health

is called upon to prove that all are directly the result of the

particular sewage in question, a proof which it is practically

impossible to present.

As an illustration, there had never been a large amount of

typhoid fever in or about Gardiner up to August and Septem-

ber, 1912. During these two months quite a number of cases

of this disease developed in and about Gardiner, in some

three or four of the cases source of infection having been

traced to the Gardiner river a short distance above the town

of Gardiner. This outbreak of typhoid followed an unusually

severe rain storm and was undoubtedly the result of pollution

permitted to exist on the watershed of this stream above the

town of Gardiner, and which was washed into the stream by

the severe rain storm.

Now tvphoid fever does not result immediately on intro-

duction of the disease into the system. It requires some time

after the poison has been taken before the eflfect is shown, and

the source of the poison may be entirely removed before we

known of its existence or before the disease appears in the

system of the infected individual. This is well demonstrated

in the outbreak of typhoid fever at Gardiner.

This outbreak was studied with a well qualified physician

stationed at the Fort in the Yellowstone Park and he unquali-

fiedlv agreed with the State Health Officer that the outbreak

was due to the pollution of the water of the Gardiner river,

that there could be no question as to this point. Samples of

water taken from the Gardiner river the first week in Septem-

ber showed an absence of pollution in this stream. In other

words the pollution that had been washed in by the unusual

rain storm had been washed down stream and the State Board

of Health could not possibly prove that the water sample is a

source of infection.

Again the question of proving a water as a source of disease

is very difficult, even when the water shows evidence of pollu-

tion. Imagine for instance, that we put a glass of milk into
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the Gardiner river at the Mammoth Hot Springs, then attempt

to find o-lobules of butter fat in a single drop of water taken

from the river, yet these globules of butter are undoubtedly

there and one drinking a glass of water may or may not get

some of the globules into his system, but when a whole town

drinks the water into which this glass of milk has been

thrown, some of the people are almost certain to get some

globules in their water, wdiereas a single drop put under a

microscope for examination would not reveal it.

Another illustration of the inadvisability of requiring posi-

tive proof of pollution before action is' taken to prevent pollu-

tion is furnished in a recent outbreak of typhoid fever in the

town of ]\Ialta. For many years the water supply of this town

has come from driven or bored wells, tapping an apparently
abundant water supply found about twenty feet from the sur-

face of the ground. During all of the time that this town has

secured its water supply from the above mentioned source,

they have maintained the common toilet or privy and yet

there has been no evidence that there was any danger of

polluting their water supply. I say. there had been no evi-

dence of danger, and yet to those who understand and study

the dangers incident to sewage pollution, the danger has

existed from the time the first well was sunk and the first

toilet constructed, but nature has not placed a red flag on the

toilet and another on the well, even though the danger was

there.

These conditions, as stated, have lasted for many years and

no evil result came therefrom until the latter part of the pres-

ent year when case after case of typhoid fever developed in the

town of Malta. The first of these cases was taken as a mat-

ter of fact, and as there has always been more or less typhoid
fever along the course of the Milk river, and always will be

until the sources of infection along these banks are eradicated,

but as the cases increased in the town of Malta, the people

began to wake up and wanted to know the source of the un-

usual number of cases of typhoid fever in their town. Analyses
of the water of the various wells immediately showed a very
marked pollution in their water supply, this pollution un-

doubtedly coming from water closets which thickly studded

the ground in all directions. I counted nineteen toilets along
the allev in a single short block. These toilets had existed
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for years and Nature had done her best to take care of the

pollution added to the ground by them, but the day came, as

it must always come, for such conditions when the earth can

no longer hold this pollution from its deeper strata and it

finally reached the water bearing strata of the soil and the

result was the' immediate pollution of the water supply and

suffering and death resulting therefrom.

In Pennsylvania they have had a sewage pollution law simi-

lar to that passed by our Legislature in 1907 for five years.

Their State Board of Health does not have to prove pollution.

If they believe that a sewage system is a source of infection

they have the power to immediately require the installation

of a purification plant and there is no appeal from the decision

of this board. What is the result? As reported by the Board

of Health of Pennsylvania at the meeting of the American

Public Health Association in 1912, there had been up to the

end of 191 1 a reduction of 65 per cent in the number of typhoid

fever cases occurring in that State, as compared to the con-

ditions before the sewage pollution law went into eft'ect. And
not only this, but the Health Ofii'cer stated that from the

number of cases reported up to that time in 1912, unless they
had some very severe outbreaks it was evident that the reduc-

tion would reach yz, per cent for the current year.

Montana has absolute control of her water supply. Nearly
all of the water originates within our State or within the

boundaries of the Yellowstone Park. We find the Federal

Government ready and willing to protect the waters rising

in the Park if our State will protect them after leaving the

Park, but we cannot ask the Federal Government to place a

sewage purification plant at the fort in the Yellowstone Park

in order to protect the water of the Gardiner river, while eight

miles below there we permit Gardiner to empty her sewage
into the river and eight miles further down we permit a health

resort to empty her sewage into the river and a few miles

further grant the same privilege to Livingston, then Hunter's

Hot Sprino-s, Big Timber, Billings, Laurel, Huntley, etc., nor

can the State Board of Health be expected to perform the im-

possible, namely, to prove to a lay iury a point that is not

susceptible to proof in terms that they could understand.

Therefore if the waters of our State are to be protected they

must be protected by arbitrary requirements and these re-
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quirements must be in the form of laws passed by our Legis-

lature.

Rocky Mountain Spotted (Tick) Fever.

The study of Rocky Mountain Spotted (Tick) fever is one

of interest to every individual in the State of ^Montana. It is

not only of interest to the people of Montana but it is of in-

terest to the people of all the Northwestern States, and I may
say all of the Rocky Mountain States, because this disease is

not confined to Montana, but is known in practically all of the

Rocky ^lountain and Pacific Coast States. (See the accom-

panying reports by Drs. Rucker and ^McClintic.)

It is commonly stated that this disease is extreme^ fatal in

^Montana, while in other States it is not fatal or rather that

it is very slightly fatal. This staement should be modified

to the extent that the disease has proven verv fatal in the

western portion of the Bitter Root. Valley. I hold that this

modification of the above statement is indicated because of

the fact that the disease is known in other portions of the

State. For instance, it is known to occur in the southern

portion of Carbon county, where it assumes the mild form found

in Wyoming, Idaho and other Rocky ^Mountain States.

During the summer of 191 2 two cases of this disease were

reported to the State Board of Health from Fergus County,
but we have reason to question the diagnosis in these two

cases, as they occurred in a neighborhood where measles was

prevalent when the diagnosis was made, and it is not uncom-
mon to mistake a mild form of Spotted tick fever for a severe

case of measles and vice versa. Again, a death w^as reported

from Beaverhead County in October of 1912 as being due to

Rocky Mountain Spotted (tick) fever, but on corresponding*
with the physician who had charge of this case this office was

supplied with a detailed account of the symptoms and the

history of the case and it was our belief that the death was
due to spotted fever of epidemic cerebrospinal meningitis and

not to Rocky Alountain Spotted (tick) fever, these two diseases

being entirely different.

The last Legislature appropriated S5.000.00 for the year

191 1 and $5,000.00 for the 3-ear 1912. to be expended by the

State Board of Health in employing experts to carry on the

investigation into the cause of this disease and the means by
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which it may be eradicated, a work that was cut short by the

untimely death of Dr. Howard T. Ricketts.

The Secretary of this Board made every effort to find a

competent expert who would be willing to take up the study

of this disease at the expense of the State, his salary to be

paid from the money appropriated by the Legislature. To

many of our Legislators it may seem absurd that an offer of

S3.000.00 salary per year did not induce experts to take up
this work. The study of such a disease is a dangerous propo-
sition and to those who realize the dangers of this work it is

no cause for surprise that we did not have a rush of applicants

to earn the $3,000.00 salarv offered. After making an effort

to secure a man to devote his time to this work and failing to

find one, we appealed to the United States Public Health

Service for assistance in the matter, from which appeal w^e

were supported by the United States Senators from our State.

This appeal resulted in Drs. Thomas B McClintic and .\\^illiam

C. Rucker being sent to Montana in May of 191 1, the salaries

of these two men being paid by the Federal Government and

the expenses involved in the work in the field being paid by
the money appropriated by the State for this purpose.

These men took up their work at \^ictor and attempted to

eradicate the ticks from the small area in which it has existed

so long as we have known anything about the disease. This

area covered eight square miles and the work consisted in

attempting to starve out the ticks in this district. To this

end the small animals, that group of animals commonly known
as gophers, but in fact including ground squirrels and other

burrowing rodents, were killed by trapping, poisoning and

shooting and all domestic animals upon which ticks were known
to feed were dipped repeatedly in a fluid poisonous to the

ticks. At the same time these gentlemen carried on a scientific

study of the disease, endeavoring to find the particular animal

that bears the tick in nature.

The result of the work in 1911 is set forth in the following

report made by Dr. McClintic.

In iNlarcb, 1912, Dr. McClintic returned to the field bringing
with him a lo\-ely young lad}- who had just become his bride.

The doctor continued his work in a most energetic manner
and the result of this work is evident from the fact that 1912
is the first year in the history of Rocky Mountain Spotted
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(tick) fever that one or more cases have not come from the

eig-ht-mile irca in which this work was done. Unfortunately

we cannot have a report of the work done by Dr. McClintic

in 1912 because like Dr. Howard T. Ricketts. Dr. Thomas B.

JNIcClintic sacrificed his life to the scientific study of this dis-

ease.

Dr. Rucker's report, which we submit herewith, sets forth a

review of the work, but he does not in any way attempt to

show the results of Dr. ^IcClintic's work for 1912. It is im-

possible for anyone to set forth work done by Dr. McClintic

because no original investigator can make a report for another.

\\'hat Dr. McClintic's report would have contained w^e are

entirely unable to say, but from the talks our Secretary had

with him just before he w^as taken sick, \we feel confident that

his report w'ould have very strongh- indicated that the com-

mon ground squirrel has much to do with keeping up this dis-

ease in any localit}'.

The common ground squirrel is very susceptible to Rocky
Mountain Spotted (tick) fever, but the disease does not make
the squirrel ill and rarely, if ever, results in death, but a tick

taken from a squirrel infected w'ith this disease wall promptly
transmit the disease to a guinea pig and cause a severe form

to appear in such guinea pig. The only way to determine

w'hether a squirrel has had spotted (tick) fever or not is by
what is know'n as the immunit}^ test, that is. if the squirrel

has had spotted fever you cannot cause him to have it again.

Dr. ^McClintic tested a large number of squirrels, collecting

them from various localities, and he found that among the

squirrels collected from the infected area, a large percentage
of them were immune. In other words they had had spotted

(tick) fever.

Squirrels collected on the west side of the Bitter Root river,

but outside of what is known as the infected area sljowed very
small percentage to have had the disease, while among the

squirrels collected from the east side of the river it is our

r.nderstanding that none of them w^ere found to be immune.
This would point strongly to the squirrel as a carrier of the

disease and therefore make it more important that the fight

be continued more energetically against these burrowing ro-

dents, not only as a means of starving the tick which trans-
mits the disease to man. but as a possible means of eradicating
the harbinger of this disease.
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In a talk with Senator Groff and the Secretary of the Board

of Health Dr. McClintic stated that his report would advise

the continuance of the fight against the tick and the small

animals of the infected locality and that this fight be extended

over the entire area involved in the disease. However as this

disease is one that prevails in many of the Western States

and it is liable from time to time to extend to a new area, the

problem is an interstate problem, and we therefore urge that

the Legislature not only provide money to assist in eradicating

the disease from our State, but that it memorialize Congress

and urge them to make a liberal appropriation to the United

States Public Health Service in order that they may carry

on this work over a large area with the hope of not only

preventing its spread, but eradicating it from the country.

Before submitting the reports of Drs. Rucker and ^IcClintic

let me especially call the attention of the Legislature to w^hat

this study has cost, not to what it has cost in dollars and

cents, but to wdiat it has cost the world.

In 1909 the Legislature appropriated money to defray the

expenses incurred by Dr. Howard T. Ricketts in the study of

Rocky Mountain Spotted (tick) fever. Dr. Ricketts had been

stu'dying this disease the previous two years and it had been

suggested, in fact urged by many, that the disease known in

this country as Rocky Mountain Spotted (tick) fever was the

same as that known in Mexico as Mexican Typhus fever.

Therefore in the early part of 1910 Dr. Ricketts went to Mex-

ico to study the disease there and while making this study he

became infected and died from the disease, having become in-

fected just a few days before he would have left for ]\Iontana

to take up the study again for our State.

Dr. Ricketts is known and recognized by all as one of the

brightest men of our age. His w^ork is considered as a stand-

ard today and though a young man he was to have taken

the chair of Professor of PathologA- in one of the leading med-

ical schools in our country, namely the L'niversity of Pennsyl-

vania, in the fall of the year in w^hich he died.

But not satisfied with taking the life of this brilliant student

ci research work wdien he was apparently just on the verge

of discovering its hidden source in Nature, Rocky Mountain

Spotted (tick) fever reserved its venom to strike another of

our most promising of students in this field. Dr. Thomas B.
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McCliiitic. He had almost finished his field work for igi2

and was to have left the field on Sunday, August nth. On

Wednesday, August the 7th, he began to feel ill, but we hoped
he had not been stricken with this dread disease and at his

requested started him to Washington accompanied by a phy-
sician. However, on Sunday, August the nth, the disease

showed plain evidence of its being the one we hoped to avoid,

and on Tuesday, August the 13th, Dr. McClintic's life was

added to the sacrifice made three years before by Dr. Ricketts.

These two brilliant men have given their lives in the study
of a disease that has destroyed the lives of many of our fellow

citizens.

In the halls of our State House we find bronze tablets

erected to the memory of those who died in battle and though
Dr. Rickett's death occurred a year before our last Legislature
was in session, not even one word of sympathy w^as expressed

by that body for the man who had thus given his life. Is it

not therefore becoming that this Legislature at least make
note of these two lives that have ben sacrificed in a silent

battle against disease, a battle in which the combatants realize

their danger as thoroughly as do the soldiers in battle realize

the danger there, a battle in which the combatants fight quietly,

uncheered by martial music and void of the encouraging cheer

of their comrades in arms. That these men fully realize their

danger witness the statement made by Dr. 3kIcClintic to Sur-

geon General Wyman in 191 1 before he came to Montana, viz:

"There ought always to be two men at work on a subject like

this, because we never know what will happen," and what he

evidently dreaded did happen to him in 1912, and because

there was only one man in the field his work for that year is

Jost to the world."
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INVESTIGATIONS OF AND TICK ERADICATION IN ROCKY
MOUNTAIN SPOTTED FEVER*

A Report of Work Done on Spotted Fever in Co-operation
With the State Board of Health of Montana.

Bv Thomas B. INIcClintic. Passed Assistant Surgeon Public
Health and ]\Iarine-Hospital Service.

INTRODUCTION.

Rocky ^Mountain Spotted Fever has prevailed in ^lontana and

Idaho for at least several decades. The earliest available record

of the disease having been reported was in the year 1873. Cases

of the disease have from time to time occurred in other States

until now Rocky Mountain spotted fever has been reported
from practically all of the Rocky Mountain States, including
Arizona. California, Colorado, Idaho, ]\lontana, Nevada, Ore-

gon, Utah, Washington and Wyoming.

Although the disease is far more prevalent in ^Montana and

Idaho than in any of the other States, its spread has assumed

such proportions in the last decade as to call for the gravest
consideration on the part of both the State and national health

authorities. In fact, the disease has so spread from State to

State that it has undoubtedly become a very serious interstate

problem demanding the institution of measures for its control

and suppression. There is, however, a marked variation in the

severity of the disease in different localities, notably in Mon-

tana, as compared with Idaho. Particularly in the Bitter Root

Valley in ^[ontana the mortality rate is ver}- high, while in

Idaho it is comparatively low.

The reason for this variation in severit}^ still remains an un-

solved problem. On account of its persistent seasonal preva-
lence and severity the disease has become a very serious public
health and economic problem in the Bitter Root Valle}^ where,
in addition to the lives that are annuall}'- sacrificed, very
valuable agricultural lands have depreciated in value and in

certain localities have been almost abandoned on account of
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the fear and dread that the inhabitants have of Rocky Moun-

tain, spotted fever.

For several years the State Board of Health of ^lontana has

been carrying- on a campaign of investigation with the purpose

in view of eradicating, if possible, the disease from that State.

It has had the services of such workers as Wilson and Chown-

ing of the University of Minnesota
; Ashburn, Craig and Keifer

of the Army : Cobb, Anderson, Stiles, Francis and King of the

Public Health and ]\Iarine-Hospital Service
; and, finally,

Ricketts and his associates.

The State Legislature of Montana early in 191 1 made an ap-

propriation for continuing the work for a period of two years,

and at the request of the State Board of Health, through its

secretary, Dr. T. D. Tuttle, the work was again taken up by

the Public Health and Marine-Hospital Service in ]\Iay, 191 1,

It at once became evident that the rational lines along which

the work should be carried were in accordance with those laid

down bv Dr. H. T. Ricketts. AVhile the appropriation avail-

able Avas not large enough to allow the taking up of the work

on an extensive scale, nevertheless it was apparently sufficient,

exclusive of the officers' salaries which were paid by the Treas-

ury Department, for determining or making a demonstration

as to the feasibility of eradicating the tick, Dermacentor

andersoni Stiles, the real causative agent concerned in the

transmission of Rocky Mountain spotted fever. It was there-

fore decided to select a limited area in one of the worst infected

territories and to put into operation the best-known measures

for the eradication of the tick. It was also considered advisable

to continue Rickett's work of testing the susceptibility of the

wild mammals to experimental inoculation with spotted fever

and to search for the infection of that disease among the wild

mammals in nature.

Accompanied by Dr. Tuttle, I arrived in the Bitter Root

Valley the latter part of May, and after looking over the sit-

uation in the valley it was decided to carry on the work in

the vicinity of Victor, Mont. An infected territory of about 8

square miles was selected about 3 miles from \'ictor. It is

situated in the foot hills of the mountains on the west side of

the valley and has its boundaries rather well defined on the

north and south by Sweathouse Creek and Bear Creek, respec-

tively. In this territory the ticks are found in large numbers
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during the tick season, and many cases of spotted fever have

been reported from there durincr past years; in fact this, ter-

ritory has been ahnost depopulated because of the presence of

spotted fever. From this district Ricketts, during the season

of 1908, collected ticks witli Avhich he Avas able to infect guinea

pigs.

As most of the cases of spotted fever occur in the Bitter

Root Valley during the months of April and May it will be

seen that the latter part of ]\Iay was very late in the season

to begin the work. It was decided, however, that a start should

be made and that the work could again be taken up at the

beginning of the tick season of the next year. The ticks begin,

to decrease in number during the month of June, and by the

first of July they have largely disappeared. Throughout most

of the year it is, however, possible to find, from time to time,

a few ticks in certain localities.

The work was carried on at Victor until August 7, when
it was transferred to the Hygienic Laboratory at Washington,
where the laboratory side of the work was continued.

About the middle of Jime, Passed Asst. Surg. W. C. Rucker

was detailed to assist in the work.

As the State of Montana made the appropriation for con-

ducting this investigation, the work is being done in con-

junction with the State Board of Health. Dr. T. D. Tuttle,

secretary of the board, has heartily co-operated in every way
possible and in an advisory capacity has rendered valuable

service in outlining the work and in furthering its success.

The studies of Dr. Ricketts on Spotted Fever have been, of

the greatest value, and it has been endeavored to take up the

work where he left off and to continue it by putting into effect

his plans and recommendations.

The work as contemplated, and as carried on, may be em-

braced under two general headings as follows:

1. The eradication of the tick.

2. Laboratorv investigations.

ERADICATION OF THE TICK.

Ricketts and others having fully established the important
role played b}^ the tick, Dermacentor andersoni, in transmis-

sion of Rocky Mountain spotted fever, it is at once evident that

measures for the suppression and prevention of the disease
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must necessarily be directed along the line of the eradication

of the tick.

As the seasonal prevalence of the tick is largely limited to

the months of ]\Iarch, April, ?klay and June, that season is

usually known as the "tick season" in the Bitter Root Valley.

During- the remainder of the year the tick is found only spar-

ingly and the occurrence of cases of spotted fever is conse-

•quently rare during this time. On the other hand, during the

tick season, particularly in April and ?\Iay, the tick is found

in large numbers, and considering the general topography of

the valley and bearing in mind that the disease is found from

the foothills to the top of the mountains, it will be seen that

its complete eradication from the Bitter Root A'alley is an im-

possible undertaking. The valley is about loo miles long and

is formed by two ranges of the Rocky Mountains that in places

reach an altitude of eight to nine thousand feet. The ranges

^jounding the valley are intersected at intervals by deep gorges
or canyons and the mountains in places are very precipitous

and almost impassable. While the valley narrows down to a

deep gorge toward its southern extremity, throughout most

of its length it varies in width from a few miles to about 25

miles.

The tick is seldom found on the cultivated lands of the val-

ley, but is largely restricted to the forested foothills and moun-

tains. Both in point of numbers and variety of species the

fauna of the valley is excelled by very few other localities of

similar size in the United States, and most of the mammals,
both wild and domestic, harbor the tick in one form or another.

It is therefore evident that the dipping of the domestic stock

alone will not eradicate the tick from the valley completely.

There is no doubt, however, that it will greatly reduce the

number of ticks, and in consequence will both minimize the

chances of inhabitants becoming infested with ticks and of

ticks being carried to the vicinity of. or into, dwellings by
persons or domestic animals.

The measures put into force for the eradication of the tick

in the infected territory selected for demonstrative purposes
were as follows :

A. Dipping of the domestic animals known to harbor ihe

ticks.

B. Killing of the Ayild mammals.
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Dipping of Domestic Stock.

An area of about 8 square miles conveniently located in the

infected territory was selected. In this area a dipping vat was

constructed. The vat was made of concrete according to the

plans given in Farmers' Bulletin no 378*. It has a depth of

feet and is about ^S feet long at the water line. When using
the vat it is filled with dijiping fluid to a depth of 5 feet 5

mches. \\'ith this depth of fluid, all of the stock, with the

possible exception of a few large horses, are completely im-

mersed upon going down over the slide. The slide was first

constructed of concrete, but as it did not become smooth, a

boiler-metal slide was later installed. The cost of construction

of the vat, including corrals, dripping pens, etc., was about

$520. The dipping fluid used is an arsenic preparation, recom-

mended by the Bureau of Animal Industry, Department of

A.griculture, and sold under the name of '"Tixol." It is used

diluted with water to a strength of i per cent. The quantity
of liquid required to fill the vat to a depth of 5 feet 5 inches is

about 2,500 gallons. The construction of the vat was com-

pleted Jime 14 and the dipping of domestic stock begun at once.

The following stock was then dipped :

Horses , 116

Cattle 199

Sheep 108

After an interval of about two weeks, on July 3 the redipping-

of the stock was begun, but as the stock, upon examination,,

was found to be practicall}^ free from ticks the dipping was
discontinued after the following stock had been redipped :

Horses 38

CatUe : '57

Sheep 60

There were no untoward results following the dipping of the

stock in the arsenic dipping fluid, except that one young bullock

later showed a marked peeling of the skin. I was informed by
the State veterinarian. Dr. Knowles, that this was not a result

of the animal having been dipped. The animals were driven to

the vat and allowed to remain in the corrals for a half hour or

more before they were dipped. After they were dipped they
were kept in the corrals until they became dry. It was found

necessary to employ the services of a competent man to bring-

the stock to the vat when the owners were too busy to do so.

This will frequently be found to be the case, particularly dur-

ing the farmer's busv season. Furthermore, considerable dififi-
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culty is sometimes encountered in corralling and driving the

stock into the vat and consequently the services of a man

familiar with the handling of stock are necessary in this capac-

itv. Most of the stock owners are willing to have their stock

dipped, but a few, as is usually the case in undertakings in the

interest of the public health, object to having anything done

that causes any inconvenience or w^rk. In this case their ob-

jection is usually based on the argument that their stock does

not need dipping, or that they do not believe in the tick as a

transmitter of spotted fever. To obviate this difficulty a State

law should be passed compelling all persons to have their stock

dipped in the interest of the public health.

Killing of Wild Mammals.

It is already known that some of the wild mammals found in

the Bitter Rooter Valley are susceptible to experimental inocu-

lation with spotted fever, while the question as to the suscepti-

bility of the others has not yet been determined. It is also a

fact that many of the wild mammals found there harbor the

tick in one form or another, so that the killing of these animals

serves a twofold purpose.

The ground squirrel (Citellus columbianus), commonly
known as the "gopher"' or '"picket-pin." is the predominating
animal found in the Valley. This animal is susceptible to ex-

perimental infection with spotted fever and is often found

harboring the larval and nymphal forms of the tick in large

numbers. Its seasonal prevalence coincides rather closely with

that of the tick. It goes into hibernation about the first of

August, while the tick has largely disappeared by the first of

July.

The campaign of destruction of the wild mammals was waged

principally against the ground squirrel ( Cittellus columbianus),

the pine squirrel (Sciurus hudsonicus richardsoni), the yellow^

bellied chipmunk (Eutamias b. luteiventris), the wood rab

(Neotoma cineria), the woodchuck (Marmota flaviventor), the

weasel (Putorius arizonensis), and the badger (Taxidea taxus).

The methods of killing these animals consisted of shooting,

trapping, poisoning, and the use of carbon bisulphide placed in

the burrows of the animals. A force of from three to five men
was employed in carrying on this work of animal extermina-

tion. About loo to 150 small traps were used. These were

set in the burrows of the animals. After the traps had been
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set for a while and most of the animals caught, ^the traps were

then moved to other burrows and poison (poisoned wheat)

placed in the burrows from which the traps were removed.

Onlv 25 gallons of carbon bisulphide w'ere used, but it proved
verv efficient in killing all mammals that live in burrows. It

was used by simply saturating a ball of waste or other mate-

rial with the liquid and then placing it in the burrow of the

animals, after which the mouth of the burrow was closed with

a piece of sod or some earth. After all the communicating bur-

rows have thus been treated and closed the carbon bisulphide

gas can be exploded, if so desired, by touching a match to one

of the burrows in which the carbon bisulphide has been placed,

it appeared, however, that its efficiencv was increased by not

exploding the charge, the gas itself being deadly to animal life.

The work of killing wild mammals was begun Tune 7 and

discontinued August 5. during Avhich time the following ani-

mals were either shot or trapped -in the district selected for

carrying on the work:

Ground squirrels (C. eolumbianus) 3,233

Pine squirrels (Sciurus h. richardsoni) .

Chipmunks (Eutamias b. luteiventris) . ,

"Wood rats (Neotorna oineria)
Woodchucks (Marmota flaviventor)

Weasels (Putorius arizonensis)

Badgers (Taxidea taxus)

109

94

I

1

16

5

Total ;..: 3.465

The above does not of course include the animals killed with

poison or carbon bisulphide, it being impracticable to determine

the number killed by either of these processes.
The following table shows, by weeks, the number of ground

squirrels killed by shooting and trapping during the season :

Week ended—
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ground squirrels by shooting and trapping the operator is very
much at the mere}" of the weather, as the squirrels are not in-

clined to come out of their burrows during inclement or bad

weather. Therefore, for purposes of extermination in the fu-

ture, it is proposed to rely principally upon the use of poison
and carbon bisulphide, particularly the latter. During the early

season in the Bitter Root Valley, poison and carbon bisulphide

can be used, however, to much better advantage for killing

mammals that live in burrows than they can later in the season

after the green vegetation appears. Naturally, after the vege-

tation comes out food becomes plentiful, and the animals are

not inclined to take the poisoned grain as readily as they do

early in the season when food is scarce. Furthermore, after

the dense grass, etc., has appeared it is dififi'cult to find all the

burrow openings when using carbon bisulphide.

OTHER METHODS THAT MAY BE UTILIZED IN
ERADICATING THE TICK.

Hand Treatment of Domestic Stock Infested With Ticks.

This should be permissible only in case the use of the dip-

ping vat is not available or under certain circumstances where

there are only a small number 5f gentle stock to be treated,

such as, say, a horse and a cow or two. In that case the stock

should be carefully searched for ticks every three or four days,

or an arsenical dip may be applied by means of a spray, cloth,

or otherwise, at least once every 7 da\-s. The principal diffi-

culty in using a dipping fluid by hand is that the ticks are

usually found on the under surfaces of the animals where it is

more or less difficult to efficiently apply the dipping fluid by
hand methods.

Burning.

There is no doubt that a great many ticks are destroyed by
the forest fires that sometimes sweep over the mountains of

the Bitter Root Valley. It is largely the immature forms or

"seed ticks" that are destroyed, as the fires usually occur in

the fall of the year, when it is supposed that most of the ticks

are in the transition stage. The forest fires also consume a great

deal of debris and undergrowth in which the ticks apparently
find conditions most favorable for their protection and life

preservation. A great deal could therefore be accomplished in

tick eradication by a systematic burning of the mountains every
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autumn. The practicability of putting- such means into effect,

however, will have to be left to the opinion and judgment of

experts on forest lires. Most of the mountainous land in the

Bitter Root Valley belongs to the Forest Reserve, the care of

which is under the jurisdiction of the Bureau of Forestry. For-

est fires are often hard to control and sometimes cause loss of

life. They also destroy a certain amount of valuable timber,

but provided the fires can be kept under control the loss

through the destruction of timber in the Bitter Root Valley will

be small as compared with the loss of life from spotted fever

and the depreciation in value of the agricultural lands on ac-

co-unt of the presence of that disease. Burning over the foot-

hills early in the spring of the year after the snow melts would

destroy a great many ticks and would not endanger property,

as the fire then burns slowly and could be controlled. The
snow in the mountains ^vould prevent the fire from extending
there. The burning, however, should be carried on under the

supervision of experts from the Bureau of Forestry, wdio are

familiar wnth the management and control of forest fires.

Clearing.

There is a large quantity of tillable land on the west side of

the Bitter Root Valley that Ts not under cultivation. Some of

it is still covered with virgin forest, while a portion of it is

covered with dense shrubbery and undergrowth. It is on land

of this character that the tick is found in greatest numbers, the

vegetation seeminp- to afford it protection. The tick is seldom

found on land under ctulivation
; consequently the clearing and

cultivation of the land referred to would practically eradicate

the tick therefrom. Of course the clearingr of this land should

not be attempted during the tick season, but during the other

Dortion of the xe?.T when the danger of infection by the tick

would be reduced to a minimum.

LABORATORY INVESTIGATIONS.
A Study of the Susceptibility of Certain Mammals to Experi-

mental Infection with Rocky Mountain Spotted Fever.

Ricketts worked on the susceptibility of some of the wild

mammals in the Bitter Root V^alley to infection wdth spotted
fever and proved conclusively that at least several of the spe-
cies found there are susceptible to experimental infection with

that disease. By inoculation with the virus of spotted fever

(i e.. blood from an animal, usually the guinea pig, sick with
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the disease, about the third day of the animal's fever) he was

able to infect the j^roimd squirrel, woodchuck, rock squirrel,

chipmunk, and mountain rat. With the exception of ^he moun-
tain rat. he was successful in infecting those animals by the

bites of infected ticks, and completed the "tick cycle" in the

case of the ground squirrel, woodchuck, rock squirrel and prob-

ably the chipmunk. He used the term "tick cycle" to indicate

the infection of an animal by the bite of an infected tick and

then the infecting of a fresh tick from the animal so infected.

Although some of the wild mammals in the Bitter Root Val-

ley are known to be susceptible to infection with spotted fever,

when they are inoculated with the virus they usually have the

disease in such mild form that it is almost unrecognizable from

the symptoms produced. Therefore, practically the only reli-

able method of diagnosing the infection in the mammals re-

ferred to consists in the inoculation of blood from the suspected
animal into a highly susceptible animal such as the guinea pig,

and noting the results in the latter animal.

The role, if any, that the wild mammals play in the existence

of the infection from year to year or in the spread of the dis-

ease has not yet been determined, as the disease has never been

found in any of the wild mammals in nature. Practically no

pathological lesions are found on post-mortem examination of

these animals, even when they are known to be infected with

spotted fever.

For the purpose of determining whether or not spotted fever

prevails among the wild mammals in nature, it appears that

about the only way in \\'hich the problem can be approached is

through (a) a search for the infection in mammals from in-

fected districts by inoculating their blood into guinea pigs, and

(b) a study of the immunity and susceptibility of mammals
from infected districts as determined by inoculating them with

the virus of that disease and later making inoculations of their

blood into guinea pigs. In the latter case it is assumed, since

it has been fairly well established, that an attack of spotted
fever in a susceptible animal renders the animal immune to

further infection with the disease. For instance, a ground
squirrel is susceptible to infection with spotted fever, either by
the bites of infected ticks or by inoculation, but it would not

be found susceptible to further infection with that disease pro-
vided it had alreadv had the disease in nature. The work was
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undertaken alonQ- the lines indicated above. Some work was
also done on the neutralizing powers of the blood of some of

the wild mammals as determined by mixino^ it with the virus

of spotted fever and injecting tlie mixture into the guinea pigs.

Success in this field, however, is handicapped by the fact that

even though an animal has had spotted fever and been thus

rendered immune the antibodies produced in the blood of the

animal do not remain there indefinitely.

The Ground Squirrel (C. Columbianus).

The ground squirrels used in this work were captured by the

force of men employed in carr3dng on the campaign of wild

mammal extermination in the territory selected for demonstra-

tive purposes. The ground squirrels, therefore, came from a

district supposed to be badly infected with spotted fever. As
most of the animals were caught in traps they were all more or

less injured about the feet and legs. This, of course, was of no

consequence, provided the animal's blcod was simply to be

taken and injected into guinea pigs, but when the squirrels

were to be injected with the virus of spotted fever it was neces-

sary to keep them until they had recovered from their injuries

before they were inoculated.

Search for the Infection of Spotted Fever Among the Ground

Squirrels in Nature,—The men carrying on the campaign of

wild mammal extermination were furnished with clinical ther-

mometers and directed to take the temperature of all live

ground squirrels at the time they were captured. They were
also instructed to examine the animals closely for abnormal

appearances or conditions and to for\vard all suspects to the

laboratory. Unfortunately, the temperature of the ground
squirrel does not furnish a reliable index as to whether or not

it is infected with spotted fever. It was found that a ground

squirrel, after being trapped and left in the hot sunshine for

? while, might show a temperature of no degrees Fahrenheit,

which, when the animal was removed to the shade, might drop
as much as lo degrees in the course of an hour. Under these

conditions the temperature of ground squirrels was found to

vary from 95 to no degrees Fahrenheit.

Ricketts had observed this variability in the temperature of

both the healthy and infected ground squirrel, and in order to

determine whether or not a ground squirrel was infected with

spotted fever after it had been inoculated with the virus of that
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.disease, he found it necessary to make an inoculation of the

blood from the squirrel into a guinea pig. In the absence of

either ante-mortem or post-mortem lesions or evidences charac-

teristic of spotted fever in the ground squirrel this is apparently

the onlv method that offers any hope of success in finding the

infection among them in nature. As the ground squirrels used

for this purpose have to be selected more or less at random,

the work naturally will have to be taken up and done on a

large scale before any definite conclusions can be arrived at.

This, of course, necessitates the use of a large number of guinea

pigs, which are obtained with difficulty in Montana.

It was impossible to carry the work on to any extent during

the season of 191 1. Blood from only 21 ground squirrels was

injected into a corresponding number of guinea pigs. The

ground squiritels were selected on account of their harboring a

large number of ticks, or their having an extremely high or low

temperature, or their showing some condition that seemed ab-

normal.

The quantity of ground-squirrel blood that was injected into

the guinea pigs varied from 2 c. c. in some cases to 4 c. c. in

others. The blood was usually taken from the heart of the

ground squirrel and injected intraperitoneally with 2 c. c. of

normal saline solution. The temperatures of the guinea pigs

were then taken every day for about two weeks. None of the

pigs injected from the 21 squirrels showed any evidence of

spotted fever, although they all developed it when later they
were given an immunity test with the virus of that disease.

This work thus proved negative so far as finding the infection

in ground squirrels is concerned.

The Susceptibility of the Ground Squirrel to Spotted Fever

Infection.—^The ground squirrels were caught and kept in cap-

tivity until they had recovered from the injuries caused by the

traps. They were then inoculated intraperitoneally with the

virus of spotted fever. Their temperatures were taken each

day, and at the end of definite periods inoculations of their

blood were made intraperitoneally into guinea pigs. The blood

for this purpose was usually taken from the heart of the squir-
rel by means of a syringe. Many of the squirrels died as a

result of the heart puncture. No lesions characteristic of

spotted fever could be found on any of them on post-mortem
examination, although the injection of their blood into guinea
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pigs usually produced spotted fever in the pigs. The same ir-

regularity in the temperature range of the ground squirrels was

observed after they were inoculated with the virus of spotted

fever, as was observed in them before they were inoculated,

usually rang-ing from lOO to 104 degrees Fahrenheit.

The following table shows the results of inoculating guinea

pigs with blood of ground squirrels which had previously been

inoculated with the virus of spotted fever:

o

m
c

n

Qji-t)

tn
^.0
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to the early date in the period of incubation at which the blood

was taken from the ground squirrel.

The result with ground squirrel No. 55 is in doubt, since the

guinea pig did not run the temperature or show signs typical

of spotted fever either following its injection with blood of the

ground squirrel or later when it was given the immunity test.

It is probable, however, that it had a mild attack of spotte(*

fever and was thus rendered immune as a result of its injection

with the blood of the ground scjuirrel.

Blood taken ()n the sixth clay from ground squirrels Nos 65,

66 and 69 was infective for guinea pigs, but it was not infective

for them at the end of 12 days except in the case of ground

squirrel No. 66. These results are in rather close accord with

Rickett's findings,"liamely, that the blood of ground squirrels

experimentally infected with spotted fever is not usually infec-

tious for guinea pigs after the twelfth to the fifteenth day. It

will be observed that nearly all of the ground squirrels tested

were definitely proven to be susceptible to experimental infec-

tion with spotted fever as shown by the results in guinea pigs.

This is rather contrary to expectations, in view of the fact that

all of the ground squirrels came from a district supposed to be

badly infected with spotted fever, and since that animal is

known to be susceptible to infection through the bite of the

infected tick.

As more or less of a control for the work along this line two

experiments were done with ground squirrels that had recov-

ered from spotted fever. Ground squirrels Xos. 27 and 31 were

experimentally infected with spotted fever as is shown above.

About seven months after they were thus infected they were

again inoculated with the virus and five days later inoculations

of their blood were made into guinea pigs Nos. 384 and 385,

respectively. Both of the guinea pigs remained well until they
were given the immunity test a month later from which they
both developed spotted fever. These results thus indicate that

these two ground squirrels were immune to spotted fever after

a lapse of seven months.

Further work during the next season on the immunity of

ground squirrels from other infected districts is contemplated.

The Protective or Neutralizing Properties of the Blood of

Immune Ground Squirrels.
—Ricketts having found that the

blood of the ground squirrel recently recovered from spotted
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fever has rather marked neutralizing powers when mixed with

the virus of that disease and injected into guinea pigs, some
work was done along this line with blood from 30 ground squir-

rels that were caught in the infected district. The blood was
defibrinated and quantities varying from 0.5 c. c. to 2 c. c. were

mixed with 0.5 c- c. or i c. c. of virus of spotted fever. After

mixing the blood and virus it was immediately injected into

guinea pigs. A total of 35 guinea pigs were thus utilized, 2 of

them being used in each case of 5 ground squirrels. The results

will not be given in tabular form, as the blood from the ground

squirrels did not apparently protect any of the guinea pigs in

the least against infection with spotted fever. Of the 35 guinea

pigs thus utilized 27 died of spotted fever,, while the remainder

had well-marked cases of that disease but recovered.

In connection with this work some experiments were done

with the blood of three ground squirrels which, 100 days pre-

viously, had been immunized against spotted fever
;
that is,

their infection with that disease was proven. They were ground

squirrels Nos. 34, 37 ^nd 38 (see pa —).

The following table will show the results of mixing the blood

of the ground squirrels with the virus of spotted fever and in-

jecting the mixture into guinea pigs :
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syringe and injected into gninea pigs. As a result of injecting

the badger with the virus of spotted fever the temperature

range of that animal did not seem to vary from the normal,

and consequently its temperature, like that of the ground squir-

rel, apparently does not furnish a reliable index as to whether

or not the animal is infected.

The results of inoculating badgers with the virus of spotted

fever and the subsequent injection of their blood into guinea

pigs are shown in the following table :

2J
o
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if the inoculation of guinea pig's had been done oftener or if a

larger quantity of blood had been given them than was the

case in the above experiments.
Prior to inoculating the badgers v*'ith the virus of spotted

fever, some blood was withdrawn from their hearts in order to

test its immunizing power for the virus of that disease. This

was done by mixing definite quantities of the blood, i to 2 c. c,

with the virus, usually 0.5 c. c, and then injecting it into guinea

pigs. This experiment was repeated with the blood of badger
No. 3 about one month after the badger had been injected with

the virus. This was done in view of the fact that guinea p'-g

Xo. 147 had been infected with spotted fever from this badger.

In no case, however, did the badger blood that was mixea

with the virus appear to give the guinea pigs any protection
as they all developed spotted fever of about the same severity

as did the controls which were guinea pigs that v/ere given

nothing but the virus.

Although the above results witli badger Xo. 3 un<loubtedly

show that the badger may possibly be experimentally infected

with spotted fever, the infection is apparently so slight an-.l in-

frequent as to practically eliminate that animal from t1ie prob-

ability of playing any part in keeping the infection alive or of

spreading the disease in nature.

As the badgers used in these experiments came from :he

Bitter Root \'alley, it can not be positively stated that they had

not previously had spotted fever, by which they were rendered

immune to further infection with the disease. This, however,
is thought highly improbable, as the tick, Dermacentor ander-

soni Stiles, has never been observed feeding on the badger.

The Coyotes (Canis Lestes).
Five coyotes that had been captured in the valley during the

previous, winter were obtained for experimental purposes
Their susceptibility to experimental infection with spotted
fever was tested in the usual way by intraperitoneal injections
of the virus and subsequent inoculations of their blood into

guinea pigs.

The blood of the coyote is rather toxic for guinea pigs and

usually some of them die of peritonitis, percarditis, etc., fol-

lowing their injection with blood of the coyote.
The temperature of the coyote was found to be quite variable

from day to day, the normal being about loi to 102 degrees
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Fahrenheit, although, without apparent cause, it sometimes

ranged from 98 to 103.5 degrees Fahrenheit. It was found,

however, that inoculating the animals with the virus of

spotted fever never influenced in any way the range of tem-

perature.

The following table shows the results of inoculating the cov-

otes with the virus of spotted fe\er and the subsequent injec-

tion of their blood into guinea pigs :

5;
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showed no evidences of being sick at any time during the ex-

periments. The. blood of the cat was found to be more or less

toxic for g'.iinea pigs, and consequently several of the guinea

pigs died in from two days to two or three weeks after they

were inoculated. Their temperature curves were not at all

characteristic of spotted fever and the necropsies usually

showed the presence of peritonitis, pneumonia, pericarditis, or

a similar condition, but no lesions of spotted fever. Further in-

jection of their blood into fresh guinea pigs usually killed

within two or three days.

The results of the experiments are shown in the following

table:

o

c
t-ts

O

^1
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^^"ea^cl Xo. I was inoculated intra])erit()neally with i c. c. of

virus, at which time the temperature of the animal was 101.4

degrees Fahrenheit, while on successive days it was 104, 103,

and 98.6 degrees Fahrenheit. The animal was found dead on

the fifth day following its inoculation, and 0.5 c. c. of its blood

was then given to guinea pig No. 70. This guinea pig died of

spotted fever within 12 days. Two days before this guinea pig

died 0.5 c. c. of its blood was given to guinea pig No. 148,

which also developed a typical case of spotted fever but recov-

ered.

Weasel No. 2 was inoculated intraperitoneally with 0.75 c. c.

of virus, and on successive days its temperature was 104.2,

105.7, 104, and 104.3 degrees Fahrenheit. On the fourth day
after the weasel was inoculated 0.5 c. c. of its blood was given
to guinea pig No. 168. This guinea pig, unfortunately, died of

peritonitis on the fifth day following its injection. It was there-

fore impossible to say whether or not this guinea pig was in-

fected with spotted fever. The inoculation of its blood into a

fresh guinea pig would also no doubt have caused its death.

Ten days after the weasel was inoculated with the virus 0.75

c. c. and i c. c. of blood were withdrawn from the animal's

heart and injected into guinea pigs Nos. 170 and 171. respect-

ively. The weasel died from the operation. Neither of the

guinea pigs ran the temperature or otherwise presented any

symptoms of spotted fever in the guinea pig. Guinea pig No.

170 became very much emaciated and died four weeks after it

was injected and before it was given the immunity test.

Guinea pig No. 171 was given the immunity test, from which

it developed spotted fever and died.

It will thus be seen that the blood of weasel No. i was inef-

fective for a guinea pig on the fifth day of the weasel's inocu-

lation, while the results with weasel No. 2 were negative in so

far as the experiment was carried, but were not conclusive.

At necropsy there were no lesions of spotted fever apparent
in either one of the weasels.

From the above it is evident that the weasel is susceptible to

experimental infection with spotted fever. Further work, how-

ever, will be done along this line next year.
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THE TREATMENT OF SPOTTED FEVER IN ANIMALS.
From the viewpoint of the inhabitants of the Bitter Root

\^alley, the treatment of spotted fever ranks in importance sec-

ond only to the eradication of the disease. Their desire is for

a remedy with which human cases of the disease may be suc-

cessfully treated. This, of course, is quite natural, particularly

when the high mortality rate of the disease there is taken into

consideration.

Ricketts and his assistants did considerable work trying to

produce, from the horse, a curative serum for the disease. They
obtained a serum that undoubtedly had some protective powers,

and although it was given only a limited trial in the treatment

of human cases of spotted fever, the results obtained were not

encouraging as to its efficiency in the treatment of the disease.

Since Ricketts's death Heinemann and Moore' have continued

the work and have been able to produce a serum that has a

high protective power for guinea pigs. It has been used in the

treatment of human cases of spotted fever, but not yet to an

extent to justify any deductions as to its value in the treatment

of the disease. It probably exerts a beneficial effect at least

when given earlv in the disease.

Dr. Karl Kellogg, of Stevensville, Mont., used sodium caco-

dylate, apparently with good results, in the treatment of two

cases of spotted fever during the summer of 191 1. One of the

cases, however, was treated with serum before the treatment

with sodium cocodylate was begun.

Encouraged by Kellogg's results, and considering that there

are some indications pointing to the infection of spotted fever

being protozoal in character, the treatment of spotted fever in

guinea pigs and rhesus monkeys with certain drug preparations,

particularly the arsenic compounds, was taken up at the Hy-

gienic Laboratory. The drugs used were salvarsan (606), sodi-

um cacodylate, and urotropin. The animals were inoculated

with the virus of spotted fever, blood from a monkey sick with

that disease being used for the purpose. Blood of the monkey
was used because it was feared that the blood of the guinea

pig might be more or less toxic for monkeys. The blood was

aseptically withdrawn from the monkey's heart and defibrinated.

In order to test the prophylactic powers of the drugs, the treat-

* Heinemann. P. G. . and Moore, J. J., Joui-. Am. Med. Assn., Chicago,
1911, Vol. LVII, p. 198.



58 REPORT OF THE STATE BOARD OF HEALTH.

meat of some of the animals \vas begun at the time they were

given the virus and before the symptoms of the disease ap-

peared. Usually, however, the treatment was begun when the

temperature of the animal began to rise, about the third day

following inoculation. Tlie treatment was administered to the

monkeys intravenousl_v, through the vein of the hind leg, and

to the guinea pig intramuscularly and intravenousl^^ The mon-

keys were injected intraperitoneally with 1.5 c. c. of virus and

2 c. c. of normal saline solution. The results with the different

drugs used are given below.

'The Treatment of Monkeys With Salvarsan.

Monkey No. 4.

On September 28, immediately after injecting the virus, the

animal w^as given intravenously o.i gram of salvarsan in a 0.5

per cent solution. The salvarsan was given at this time in

order to test its prophylactic powers. The temperature of the

animals at 10 a. m. on the days following was : 104, 102.6, 103.6,

105.5, io5-i> 105, 104, 102.7 degrees Fahrenheit and death. The
animal died on the tenth day, the necropsy showing typical

lesions of spotted fever. There was marked redness of the

face, buttocks and extremities, and much hemorrhage under

the skin over the entire body. The lymph glands in the groin,

and the spleen, w^ere typical of spotted fever.

Monkey No. 5.

The results of temperature, treatment, etc., are as follows :

September 28, monkey inoculated with virus.

September 29, 10 a. m., temperature 103.5 degrees F.

September 30, 10 a. m. , temperature 103.6 degrees F.

October 1, 9:50 a. m. , temperature 103 degrees F.

Given intravenously 15 c c. of a 0.5 per cent solution of sal-

varsan=:o.075 gram.
October 2, 10 a. m. , temperature 103 degrees F.

October 3, 10 a. m. , temperature 103.6 degrees F.

The dose of salvarsan as given October i was repeated.
October 4, 10 a. m., temperature 102.9 degrees F.
October 5, 10 a. m.

, temperature 103.4 degrees F.
October 6, 10 a. m., temperature 104. S degi-ees F.

October 7, 10 a. m., temperature 105.2 degrees F.

Animal given 12 c. c. of 0.5 per cent solution of salvarsan=r:

0.06 gram.
October 8, 10 a. m.. temperature 104.3 degrees F.
October 9, 10 a. m., temperature 104.2 degrees F.
October 10, 10 a. m., temperature 103.3 degrees F.
October 11. 10 a. m.. temperature 102.4 degrees F.
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The temperature continued at normal and the monkey recov-

ered.

Monkey No. 6.

September 28, money inoculated with virus.

September 29. 10 a. m., temperature 102 degrees F.

September 30, 10 a. m., temperature 103 degrees F.

October 1. 10 a. m. . tempei'ature 103.2 degrees F.

Given intravenously 20 c. c. of 0.5 per cent solution of salvar-

san=:o.i gram.
October 2. 10 a. m. . temperature 102.2 degrees F.

October 3, 10 a. m. , temperature 103.6 degrees F.

Given intravenously 22 c. c of a 0.5 per cent soltuion of sal-

varsan^o.ii gram.
October 4, 10 a. m. , temperature 103.4 degrees F.

October 5, 10 a. m., temperature 102.8 degrees F.

October 6. 10 a. m. . temperature 10213 degrees F.

On October 30 the monkey was given an immunity test with

1.5 c. c. of virus from which there was no reaction, the tempera-
ture being taken for 10 days.

Monkey No. 11.

October 14, monkey inoculated with virus.

October 15. 9:30 a. m. , temperature 103.1 degrees F.

October 16. 10 a. m. , temperature 104.2 degrees F.

October 17, 10 a. m.. temper.ature 104.9 degrees F.

From the monkey 0.5 c. c. of blood was taken and given to

guinea pig Xo. 238, which developed rpotted fever and died.

The monkey was gi\'en, intravenously. 12 c. c. of a 0.5 per

cent solution of salvarsan=^o.o6 gram.
October 18. 10 a. m.. temperature 105 degrees F.

The dose of salvarsan as given on the 17th was repeated.
October 19, 10 a. m. , temperature 105.1 degrees F.

The animal was given, intravenously. 6 c c. of a 0.5 per cent

solution of salvarsan=^o.03 gram.
October 20, 10 a. m., temperature 105.1 degrees F.

tDctober 21, 10 a. m. . temperature 105.1 degrees F.

October 22, monkey was found dead.

The necropsy showed the usual typical lesions of spotted

fever.

The monkey died at 10:30 p. m.

The animal looked sick during the experiment, but there

were no skin lesions of spotted fever apparent. At necropsy
the animal was found to have a well-developed case of tubercu-

losis. The axillary glands were caseous and the liver, spleen,

pancreas, and kidneys the seat of miliary caseous abscesses.

The inguinal glands were enlarged but not caseous. It is there-
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fore impossible to say what part spotted fever played in caus-

ing the death of this monkey. An inoculation of a guinea pig

was not made from the monke^^

Monkey No. 12.

October 14. the monkey wa.s inoculated with virus.

October 15. 9:30 a. m., temperature 102.9 degrees F.

October 16, 10 a. m. , temperature 103 degrees F.

October 17, 10 a. m.. temperature 101.2 degrees F.

From the animal 0.5 c. c. of blood was taken and given to

guinea pig Xo. 239, wdiich developed spotted fever and recov-

ered.

The monkey was given intravenously 15 c. c. of a 0.5 per

cent solution of salvarsan—0.075 gram.
October IS. 10 a. m.. temperature 104.8 degrees F.

October 19. 10 a. m. , temperature 104.7 degrees F.

The dose of salvarsan as given on October \y was repeated.
October 20. 10 a. m.. temperature 103.4 degrees F.

October 21, animal found deal.

The necropsy showed the lesions typical of spotted fever and

pig N"o. 249. which w^as inoculated with blood from the mon-

key, died of spotted fever.

Monkey No. 13.

October 14, monkey -noculated with virus.

October 15, 9:30 a. m.. temperatui'e 102.2 degrees F.

October 16, 10 a. m. , temperature 103.1 degrees F.

October 17, 10 a. m. , temperature 101.9 degrees F.

0.5 c. c of blood from monkey was given to pig No. 240,

which developed spotted fever (recovery).

^lonkey was given 18 c. c. of a 0.5 per cent solution of sal-

varsan=::^o.09 gram.
October 18, 10 a. m. . temperature 104.4 degrees F.

October 19, 10 a. m., temperature 104.9 degrees F.

]\Ionkey was given 15 c. c. of a 0.5 per cent solution of sal-

varsan^o.075 gram.
October 20, 10 a. m., temperattire 104.7 degrees F.
October 21, animal found dead.

The necropsy showed the lesions typical of spotted fever,

and pig Xo. 250, which was given 0.5 c. c. of blood from the

monkey, developed spotted fever (recovery).

Control Monkey No. 10.

This monkey was used as a control for monkeys Xos. 4. 5,

and 6. They were all inoculated with virus in the same manner
and at the same time on September 28. The control monkey
was given no treatment.
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Its temperature at lo a. m. on September 29 and the days

following was 102.8, 102.8, 102.6, 105, 104.9, 105.5, io5-7' 104.6

degrees, and death.

The necropsy showed the usual typical lesions of spotted

fever.

Control Monkey No. 16.

This monke}^ was used as a control for monkeys Nos. ii,

12 and 13, they all being inoculated with the virus on the

same date and under the same conditions on October 14.

The temperature of this monkey at 10 a. m. on the day it

was inoculated was 103.8 degrees Fahrenheit, and on the fol-

lowing days it was 102.9, 103.6, 104. i, 106, 105, 105.4, 105 de-

grees, and death.

This monkey ran a typical course of spotted fever and at

necropsy showed the usual lesions of that disease.

The Treatment of Guinea Pig.s With Salvarsan,

Guinea pigs were inoculated intraperitoneally with the virus

of spotted fever and treated with a 0.5 per cent solution of

salvarsan administered to them in different ways.
Guinea pigs Nos. 197 ancj 198 were given, intramuscularly in

the left thigh, 0.025 ^^^ 0.03 gram, respectively, at the time

they were inoculated with the virus. Both of these pigs ran

marked courses of spotted fever with scrotal sloughing, but

both of them recovered.

Guinea pigs Nos. 199, 200 and 201 were inoculated with the

virus; and then three da3^s later, when the temperature began
to rise, they were given, intramuscularly in the left thigh, 0.025,

0.03 and 0.035 fe^^^^j respectively. These pigs died in 8, 5

and 7 days, respectively, with the symptoms and lesions of

spotted fever.

As controls for the above, guinea pigs Nos. 207 and 208 were

used, they simply being inoculated with the virus, but not

treated in any way. They both died of spotted fever on the

i8th and 12th days, respectively.

Guinea pigs Nos. 221, 222 and 223, three days after they
were inoculated with the virus, were injected through the jugu-
lar vein with o.oi, 0.015, and 0.015 ^^'^11''' respectively. They
died of spotted fever on the seventh, ninth and eighth days,

respectively.

Guinea pig No. 228 was used as a control for pigs Nos. 221,

222, and 223. It died of spotted fever on the tenth day follow-
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mg its inoculation with the virus of that disease.

The Treatment of Monkeys With Sodium Cacodylate.

Monkey No. 7.

Immediately after inoculating the monkey with the virus of

spotted fever on September 28 it was given, intravenously

through a vein on the back of the hind leg, 6 c. c. of a i per
cent solution of sodium cacodylate=o.o6 gram. The tempera-
ture of the monkey at 10 a. m. on ilie successive days was:

102.4, 102.9, 102.8, 103.2. 105. 1, 105.5, 105.3, 105.3, 104-8, 103.4

degrees, and death. At necropsy the animal show^ed the usual

typical lesions of spotted fever.

Monkey No. 8.

September 28, the monkey was inoculated with virus.

September 29, 10 a. m. , temperature 101.8 degrees F.

September 30, 10 a. m. . temperature 103.1 degrees F.

October 1, 10 a. m., temperature 103.6 degrees F.

Alonkey was given, intravenously, 4 c. c of a i per cent solu-

tion of sodium cacodylate==o.04 gram.
October 2, 10 a. m., temperature 105.4 degrees F.

October 3, 10 a. m.
, temperature 105.7 degrees F.

Given, intravenously, 5 c. c. of a i per cent solution of sodi-

um cacodylate :=o.o5 gram.
October 4. 10 a. m., temperature 106.3 degrees F.

October 5, 10 a. m. , temperature 105.5 degrees F.

October 6, 10 a. m.
, temperature 102.1 degrees F.

Monkey was found dead in the cage at 2 p. m. The necropsy
showed the lesions that are considered typical of spotted fever

in the monkey.

Monkey No. g.

September 28, the monkey was inoculated with virus.

^September 29, 10 a. m., temperature 102.4 degrees F.

September 30. 10 a. m., temperature 103.2 degrees F.

October 1, 10 a. m. , temperature 104 degrees F.

ISIonkey was given, intravenously, 6 c. c. of a i per cent

solution of sodium cacodylate^^o.o6 gram.
October 2, 10 a. m. , temperature 104.6 degrees F.

October 3, 10 a. m., temperature 106 degrees F.

Given, intravenously, 8 c c. of a i per cent solution of sodi-

um cacod3'late=ro.o8 gram.
October 4, 10 a. m., temperature 105.4 degrees F.

October 5, 10 a. m., temperature 105.5 degrees F.

October 6, 10 a. m., temperature 104.6 degrees F.

The dose of sodium cacodylate as given on October 3 was

repeated.
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October 7 the monkey was found dead in the cage and the

necropsy showed the lesions characteristic of spotted fever in

the monkey.

Monkey No. 10 was used as a control for monkeys Nos. 7,

8 and 9, all having been inoculated with the virus of spotted

fever at the same time on September 28. For result with mon-

key No. 10, see page 60.

The Treatment of Guinea Pigs With Sodium Cacodylate.

Guinea pigs were inoculated with the virus of spotted fever

and treated with sodium cacodylate, using for the purpose a

I per cent solution of the drug.

Guinea pigs, Nos. 202 and 203. immtdiately after they were

given the virus, were injected in the muscles of the left thigh

with 0.015 and 0.02 gram, respectively. Pig No. 202 ran a typi-

cal and severe course of spotted fever with sloughing of the

scrotum and peeling of the ears, but recovered, while pig No.

203 died of spotted fever on the sixteenth day.

Guinea pigs Nos. 204, 205, and 206, on the third day after

they were. inoculated with the virus, were injected subcutane-

ously with 0.015, 0.02 and 0.025 gram, respectively, and on the

fifth day the dose in the case of each guinea pig was repeated.

Guinea pigs Nos. 204 and 205 died of spotted fever on the

tenth and ninth days, respectively, while pig No. 206 recovered

after running a well-marked case of spotted fever.

Guinea pigs Nos. 207 and 208 were used as controls for the

pigs treated with sodium cacodylate, the pigs all having been

inoculated with the virus of spotted fever at the same time.

For results with guinea pigs Nos. 207 and 208, see page 61.

The Treatment of Monkeys With Urotropin (Hexamethylena-

mine.)

Two monkeys were treated with intravenous injections of

urotropin. The drug being very soluble in water, a 25 per cent

solution was made and then filtered through Berkefeld filter

before it was injected into the monkeys. By filtering the aque-
ous solution, a sterile preparation was obtained with which
there was no danger of infecting the monkeys.

Monkey No. 14.

On October 14, the monkey was inoculated with the virus of

spotted fever and immediately thereafter it was injected intra-

venously with 8 c. c. of a 25 per cent -solution of urotropin:=
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2 srrams. The monkev was sfiven this same size dose of uro-

tro])iii each day until October 22. on which date the animal was

found dead in the cage. The temperature of the monkey on

the days followin^s: its inoculation Avith virus was: 103.3, 102.3,

102.7. 105.6. 105. 104.8. and 104.8 degrees Fahrenheit.

Three days after the monkey was inoculated with the virus,

0.5 c. c. of its blood was g-iven to guinea pig No. 241 which

developed spotted fever and recovered. The necropsy of the

monkey showed the usual lesions of spotted fever.

Monkey No. 15.

October 14 the monkey was inoculated with virus.

October 1.5, 10 a. m.
, temperature 102.5 degrees F.

October 16. 10 a. m. ,* temperature 103.2 degrees F.

October 17, 10 a. m. , temperature 105.3 degrees F.

0.5 c. c. of blood from the monkey was given to guinea pig

No. 242. which developed spotted fever and recovered.

The monkey was injected intravenously with 12 c. c. of a 25

per cent solution of urotropin=3 grams.
October 18, 10 a. m. , temperature 105.6 degrees F.

The does of urotropin as given on October 17 was repeated.
October 19, 10 a. m. . temperature 104.7 degrees F.

October 20, 10 a. m. , temperature 104.6 degrees F.

The dose of urotropin as given on October 18 was repeated.

October 21. 10 a. m.. temperature 105.3 degrees F.

The dose of urotropin as given on October 20 was repeated.

October 22 the animal was found dead. The necrops}" showed

the lesions that are typical of spotted fever in the monkey.

As a control for monkeys Xos. 14 and 15, monkey No. 16

was used. See page 6i.

The Treatment of Guinea Pigs With Urotropin.

Only two guinea pigs, Nos. 224 and 225, were treated with

urotropin. Beginning on the third day after the guinea pigs

were inoculated with the virus, they were treated on succes-

sive days with subcutaneous injections of urotropin as follows:'

Guinea pig No. 224 was given 1.5 grams, 0.75 gram, i gram, and

I gram, while guinea pig No. 225 was given 2 grams, 0.75

gram, i gram, and i gram. Both pigs died of spotted fever on

the ninth day after they v/ere inoculated with the virus of that

disease. As a control, guinea pig No. 228 was used (see

page 61).

The following table will show the results of the treatment of

the monkeys with salvarsan. sodium cacodylate, and urotropin :
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No. of
1

Monkey. |

Treated with—

1

2
S
4
5
6
7
8
9
10
11
12
13
14
15
16

Not treated
do
do

Salvarsan
do
do

Sodium cacodylate
do
do

Control for Nos. 4 to 9

Salvarsan
do
do

Urotropin
do

Control for Nos. 11 to 15

Result.

Died on eighth day.
Died on ninth day.

Do.
Tied on tenth day.
Recovered.
Died on eighth day. (1)
Died on tenth day.
Died on eighth day.
Died on ninth day.

Do.
Died on eighth day.
Died on seventh day.

Do.
Died on eighth day.

Do.
Do.

(1) This monkey was found at necropsy to have a well-advanced case

of tuberculosis.

It will readily be observed that the results obtained above in

the treatment of spotted fever in monkeys and guinea pigs

with the different drug preparations that were tried are by no

means encouraging in so far as the successful treatment of that

disease is concerned. In fact, the administration of the drug

seems, on the whole, as compared with the controls which re-

ceived no drug treatment at all after being inoculated with the

virus of spotted fever, to have hastened the death of most of

the animals that were treated. Of the lo monkeys that were

treated, only one recovered. That one was treated with intra-

venous injections of salvarsan. The chances of finding a spe-

cific -remedy for the treatment of spotted fever seem rather

remote. Possibly, if the specific organism of that disease can

be identified and isolated, a remedy for the disease may be

procured. However, in this connection it must be borne in

mind that there are already quite a number of diseases, the

causative organisms of which are well known, but for which

no specific remedies have yet been prepared.

SUMMARY AND REMARKS.
In the work on Rocky Mountain spotted fever which was

begun on Alay 26, 191 1, an infected district of about 8 square

miles was selected, on which a concrete dipping vat was con-

structed, the dipping of domestic stock was begun, and consid-

erable headway was made in destroying the wild mammals in

the infected district that was selected for demonstrative pur-

poses. The number of small wild mammals killed, b}- shoot-

ing and trapping, and collected was 3.465. of which 3,233 were
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ground squirrels. This does not include the number killed with

poison or carbon bisulphide.

A search was made for the infection of spotted fever among
the ground squirrels in n.ature, the results of which were nega-

tive.

The susceptibility to experimental infection with spotted

fever was studied in the cases of 25 ground squirrels caught at

random in the infected district. They were inoculated with

the virus of spotted fever and subsequent inoculations of their

blood made into guinea pigs. As shown by the results in the

guinea pigs, 23 of the ground squirrels were positively infected

with spotted fever, one of them was probably infected, while

the results with one squirrel, the blood of which was injected

into a guinea pig on the second day following its inoculation,

was negative. In all probability this negative result was due

to the early date in the period of incubation at which the blood

was transferred from the ground squirrel to the guinea pig.

There is, therefore, no positive evidence that any of the 25

ground squirrels were immune to spotted fever. As these

ground squirrels all came from an infected territory, and as-

suming that one attack of spotted fever in the ground squirrel

renders that animal immune to further infection with that dis-

"ease, these results tend to minimize the probability of the

ground squirrel actually playing a part in the spread of spotted

fever. Further work with ground squirrels from other infected

territories will be done in order to determine whether or not

immime ground squirrels can be found existing in nature.

Out of a total of four badgers that were experimented with,

onhr one of them was found susceptible to infection with

spotted fever, and of five guinea pigs that were inoculated with

blood taken from this badger at three different times only one

of them developed spotted fever. Provided that none of these

badgers had an acquired immunity at the time they were ex-

perimented with, and it does not seem likely that they did,

the badger is evidently only very slightly susceptible to experi-

mental infection with spotted fever and very probably plays
no part in the spread of the disease.

The results with experiments of infecting 5 coyotes and 4 do-

mestic cats were negative. It is not thought that either one of

these animals has anything to do with the spread of spotted
fever except that the cat ma\^ possibly carry infected ticks into

dwelling houses.
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Only two weasels were experimented with, one of which was

experimentally infected with spotted fever while the results

obtained in the case of the other were negative but not conclu-

sive. Although the weasel was found to be susceptible to in-

fection, further work along this line will be done this year.

Rhesus monkeys and guinea pigs were infected with spotted
fever and treated with dififerent drug preparations, namely,

salvarsan, sodium cacodylate, and urotropin. The results ob-

tained, however, do not indicate that any of these drugs possess

any value whatever either as a prophylactic or in the treatment

of spotted fever, but on the contrary their administration seems

on the whole rather to intensify the severity of the disease in

animals as compared with the course of the disease in the

controls.

The work on spotted fever will be again taken up early in

the season of 1912 when the tick and the ground squirrel first

make their appearance, it having been begun too late in 191 1

to accomplish a great deal. The work will be continued on the

same lines along which it was carried on in 191 1. The dipping
of domestic stock and the destruction of wild mammals in the

selected district will be thoroughly carried out in order to de-

termine the result that these measures may have in eradicating

the tick from the district. There is no doubt that the domestic

animals are a source of food for a great many adult ticks. How-

ever, the hope of completely eradicating them by dipping the

domestic stock is rather discouraged by information obtained

from reliable "inhabitants to the effect that although the num-

ber of domestic animals has been greatly reduced in certain

localities during past years the number of ticks has by no

means been proportionately reduced.

Furthermore, the tick is found rather abundantly in places in

the mountains at high altitudes and in localities that are prac-

tically never frequented b}' domestic stock. That the tick can

be practically eradicated from the infected districts or even

from the whole valley there is no doubt, but it will entail con-

siderable cost and labor to do so. In this connection it may
be remarked that the statement by Hunter and Bishopp* to

the effect that the practical eradication of the spotted-fever tick

from the Bitter Root Valley can be accomplished in three sea-

sons for the approximate sum of $23,692, and that after that

time the prevention of reinfestation of the valley can be easily
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accomplished by employing- an inspector for six months' ser-

vice each year is somewhat more optimistic than the facts

would seem to warrant.

The dipping of domestic stock, the destruction of wild mam-

mals, and the clearing and burning OA'^er of land are all excel-

lent methods for eradicating the tick. The exact extent to

which the dipping of domestic stock alone will eradicate the

tick is as yet more or less problematical, but as soon as the

efficiency of the different methods, either singly or together,

can be demonstrated to the ranch owners and inhabitants the}-

will no doubt give their heartv co-operation and utmost assist-

ance in carrying on the work and furthering its success.

There is urgent necessity for a State law under which the

dipping of stock in infected districts can be enforced. It should

require the dipping of all stock in territories declared by the

State Board of Health or its secretary to be infected. Experi
ence has shown that most of the stock owners want their stock

dipped, but some of them insist on waiting until it suits their

own convenience to have it done, while a small percentage of

them object, for one reason or another, to having anything
done. They thus handicap the work and this should not be

permitted in a condition as serious as spotted fever and where

most of the stock owners are anxious to co-operate in stamping
out the disease.

A State law should also be passed requiring property owners

to make a reasonable effort to exterminate the rodents on their

property.
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ROCKY MOUNTAIN SPOTTED FEVER *
,

**

15 V W. C. Rucker, Assistant Surgeon General, United States

Public Health Service.

History.

FoY over a decade Rocky ^Mountain spotted fever has been a

problem of great interest to the physician, the zoologist, and

the sanitarian. Its geographic limitation, seasonal prevalence,

intimate association with wood ticks, and variation in severity

in different localities combine to make it one of the most inter-

esting and intricate disease problems which have arisen in our

generation. It has a peculiar interest, because apparently it

is confined to the American continent, and it has therefore

been considered appropriate to present a brief review of the

progress in the study of the disease and to indicate the lines

along which in\estigative and eradicative work should be car-

ried on in the future.

Although the disease has been known in Idaho and ^^lontana

since 1873, the first specific reference to it in literature is to be

found in the report of the Surgeon General of the Army for the

fiscal year ending June 30, 1896 '^'J']). It is there stated that

"The surgeon" at Boise Barracks referred in one of his monthly
reports to the prevalence of spotted fever in the civil settle-

ments in the neighborhood of the post. On being requested to

give fuller particulars concering this fever, he stated that as

he had not seen any of the cases that occurred he had called

upon his medical friends in civil life for information." These

gentlemen (Drs. C. L. Sweet, \\'. D. Springer. R. M. Fairchild,

L. C. Bowers, J. K. Dubois, D. W. Figgins, and H. Zipf) re-

sponded promptly and their reports constitute the first pub-
lished accounts of Rocky Mountain spotted fever as a disease

entity.
'

It was not until 1899, however, when Dr. E. E. Alaxey, of

*Reprint from the Public Health Reports. Vol. XXVII. No. 36. Sept. 6,
1912.

**This paper originally appeared in the Military Surgeon, Vol. XXIX. No.
6, Dec, 1911, pp. 631-657, under the title, "The problem of Rocky Mountain
s-potted fever." As republished here the text and bibliography have been
amended so as to cover the subject to the present time.

t'l"hen Capt. (now Lieut. Col., Deputy Surg. Gen., retired) Marshall W.
Wood. M. C, U. S. A.



REPORT OF THE STATE BOARD OF HEALTH. 81

Boise, Idaho, read a paper entitled "Some observations on the

so-called spotted fever of Idaho" (32), before the Oregon State

Medical Society, that the disease began to attract any wide-

spread attention. This lucid paper expresses the opinion that

spotted fever is a specific disease and gives an accurate de-

scription of its clinical manifestations.

In 1902, the then ncAvly organized 2\Iontana State Board of

Health selected for its first task the careful investigation of

the disease, securing for this purpose the services of Drs. L. B.

Wilson and \V. ^I. Chowning, of the University of ^Minnesota.

Their work, which was done in the Bitter Root V^alley of Alon-

tana. constitutes the first serious laboratory study of the dis-

ease (12. "jT,. 74, 75. 76), and in a paper written July i, 1902

(73). they suggested the role of the ground squirrel (Citellus

columbianus) and the tick (Dermacentor andersoni) as host

and vehicle of transmission, respectively. In the same year

Surgeon J. O. Cobb,, of the United States Public Health Ser-

vice, visited the Bitter Root Valley and wrote a description
of the disease (13). Subsequent investigations have been made

by Ashburn (5. 6, 7). Craig (7. 16), and Keiffer (26), of the

Army: Anderson (i, 2. 3), Stiles (65-71, inclusive), Francis

and King {{2'7), and McClintic (36), of the Public- Health

Service
;
and by several others, the most noteworthy among

whom are the martyred Ricketts (42-45. inclusive) and his

associates.

Geographic Distribution.

The disease has been reported from nearly all the States in

the Rocky Mountain group, California, Colorado, Idaho, ]\Ion-

tana, Nevada, Oregon. Utah, Washington, and Wyoming, each

having foci. Cases have also been reported from the District

of Alaska. The geographic distribution of the disease is shown'
as follows in tabular form :
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Geographic Distribution of Rocky Mountain Spotted Fever.

states.

Alaska. . . .

California.
Colorado . .

Idaho .

Montana.

Klondike
Cainex^a
Carbondale
Hifie

Reporter.

Nevada.

Oregon.

Utah.

Washington .

Wyoming. . .

Valleys of the Weiser, Payette, Boise,
and" Wood Rivers; north bank of

Snake River; southwestern Idaho.
West side Bitter Root Valley

Phillipsburg, Clinton, Camas Prairie.
Rock Creek, Blackfoot, Rattlesnake,
and Lolo Valleys.

Bridger
Livingston
Quinn River Valley
Paradise Valley, Winnemucca, Fort
McDermitt, Reno.

Burns
Lakeview
Merrill
Cedar Valley, Fairfield, Cedarfort. . . .

Heber City
]Moses Lakes, Douglas County
Thermopolis. Myersville, Shoshone
River

Crow Creek
South Pass, Fort Fetterman, Fort

Steele. Cheyenne
Cody , Meeteese

Gwinn (21).
Snow. *

Braden (57).
Le Rosignol
topp (57).

and Ho-

Maxey
Wilson

ing;
Stiles
(36).

Anderson

(32).
(73) and Chown-
Anderson (1);
(65); McClintic

(2).

McCullough (37).
Gates (2, 67).
Alton (65).
Kendall (2).

Robinson (57).
Geary (19).
Steiner (57).
Patterson (57) .

Noves (57).
Wheritt (57).
Smith (62) .

Gates (2. 67).
Kieffer (26).

Robinson (57).
Bradbury (76).

* Personal letter.

Data' regarding the prevalence of Rocky ^Mountain spotted
fever in the known infected localities is very sparse except in

Montana and Idaho. In the latter State Dr. Edward E. Alaxey,

of Boise, collected data on 380 cases which occurred during

1908. The following table shows the occurrence of the disease

in the Bitter Root Valley from 1885 to 1911. inclusive, repre-

senting data collected by Wilson and Chowning, Anderson,
Stiles and McClintic :



REPORT OF THE STATE BOARD OF HEALTH. 83

Human Cases of Rocky Mountain Spotted Fever in the Bitter

Root Valley of Montana.

s

n
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L'pon examination the face is apt to be flushed, and the con-

jiinotixae congested and yellowish. The tongue is covered

centrally Avith a heav)- white coat, while its tip and edges are

bright red. A slight bronchitis may exist, and the urine is

scanty and may contain small amounts of albumen and a few

casts. Prior to the initial chill there may be a little afternoon

fever, but with the chill there is an abrupt elevation of tem-

perature and on the successive days there is an evening rise

with slight morning emissions. At an)^ time from the eighth
to the twelfth day, usually the tenth, the fastigium is reached,

when, if the patient is to recover, a fall by h^sis takes place,

the curve reaching subnormal from the fourteenth to the eigh-

teenth day and remaining so for three or four days. In certain

of those cases which do not recover there is a continuous fever

of 105 degrees F. or higher. In other cases there is a sharp

drop in the temperature curve, followed by a sudden rise just

before death.

The pulse is very rapid and apt to be thready. There is a

progressive decrease in the erythrocytes and haemoglobin. A
leucocytosis with considerable increase in the large mononuc-

lears occurs.

The respiration rate is increased in proportion to the pulse.

An initial bronchitis is not uncommon and hypostatic pneu-
monia sometimes occurs.

Usually on the third day (sometimes on the fourth) the

eruption appears on the wrists and ankles, first as a macular

roseola, which, as it spreads to the arms, legs, forehead, back,

chest, and abdomen, in the order named, become papular and

may terminate in indefinite blotches or petechiae which may be-

come large ecchymotic spots. In severe cases even the palms,

soles, and scalp may be invaded. From 12 to 48 hours are

required for the rash to reach the maximum. The macules

vary in size from a pin point to a split pea and are bright red

except when the case is unusually severe, when they are dark

purple. Not infrequently they assume this color after death.

It was this sign which caused the earlier cases to be called

"the blue disease,' or "black measles." The macules disappear

readily on pressure, rapidly to return—the papules do not dis-

appear on pressure until the patient is progressing to recovery.
With the fall in the fever the eruption begins to fade, but for a

considerable time after recovery it may reappear as a subcuti-
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cular mottlinc^ after free perspiration or a warm bath. Cases

have been reported in wliich there was no exanthem. Late in

convalescence there is a g-eneralized desquamation. Gangrene
of the ears, fauces, fingers or toes, scrotum, penis, or entire

pudenda may occur as distressing sequelae. Haematogenous
jaundice usually occurs, and in addition the face may have a

bloated appearance, erasing the lines of expression and giving
it a stupid look.

The teeth are covered with sordes early and the tongue is

coated throughout the disease. This coating is at first white,

but later it becomes light yellow and finally dirty brown. The
mouth is dry and rracked. Constipation, sometimes extreme,

exists throughout the disease. Initial nausea, which may ex-

tend throughout the disease, is not uncommon. There is

splenic and hepatic enlargement.
The urine is high colored, acid, and reduced in amount. Al-

bumin and granular, hyaline, and epithelian casts are found in

about 50 per cent of the cases. Hemoglobinuria almost never

occurs.

The mind is usuallv clear throughout the disease. During
the period of invasion there may be restlessness and insomnia

owing to the attendant pain in the bones and muscles. Later

this is absent. Kernig's sign is not found. Ocular symptoms
are very rare.

Symptoms in Animals.

The reactions which occur when laboratory animals are in-

oculated with the disease are fairly constant. Guinea pigs when

given 0.5 c. c. to 5.0 c. c of defibrinated infected blood, serum,
or washed corpuscles, subcutaneousl}^ or intraperitoneally, pre-

sent a rise of temperature after an incubation period varying
from two to five days. From the fifth to the seventh day the

temperature may reach 107.6 degrees Fahrenheit. Coincident

with the fastigium, the scrotum and testicles become swollen

and oedematous, and subsequently the overlying skin of the

pudenda becomes the seat of hypodermic hemorrhages of vary-

ing size and ovitlines. Vulvar changes occur in female guinea

pigs, but are less constant. The soles of the feet and the ears

are red and congested; and if the animal be depilated, reddish

macules may be observed on the dorsal and lateral aspects' oi

the body. Emaciation is rapid, and death usually occurs from

the seventh to the eleventh dav. Recovery, when it takes
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place, is gradual, and may be accompanied with scrotal slough
ing, followed by deforming cicatrix formation. There is de-

squamation of the soles of the feet, and the ears become dry
and brittle, subsequently dropping off, leaving a short, thick-

ened, irregular stump. The animal is emaciated and may not

regain its normal weight for several weeks. When the disease

is transmitted by ticks the signs are much the same, except
that there may be areas of necrosis and patchy alopecia at the

points where the ticks attached.

In monke3'S (Maccacus rhesus) the disease produces cyanosis

of the face and ears, a skin eruption varying from an erythema
to a macular and petechial marking distributed over the exter-

nal aspects of the arms, legs, buttocks and back. The scro-

tum and penis are enlarged and haemorrhagic.

The rabbit (Lepus sp.) is mildly susceptible to the virus,

but in far less severe form than in guinea pigs and monkeys.
After an incubation period varying from three to six days, the

temperature reaches 104 degrees Fahrenheit and falls by lysis

Aside from congestion of the scrotum, no marked anatomical

changes have been recorded. The susceptibility of the various

domestic animals and the mammals of the infected zone will

be discussed elsewhere.

Prognosis.

In the Idaho cases the prognosis seems to be very favorable,

as a rule the case fatality rate averaging less than 4 per cent

The disease is far more lethal in ^Montana, and there the case

fatality rate averages close to 75 per cent, although in some

years it has fallen as low as 33.3 per cent. Death may occur

as early as the third or as late as the eighteenth da}^ of the

disease. In general, if the patient survive the tenth day, the

prognosis is far more favorable. Continuously high fever or a

sudden drop in temperature are grave signs, as is also delirim^i

or loss of consciousness.

Gross Pathology.
The pathological changes are not extreme, but they are fairly

characteristic. In man rigor motis usually appears early and

is intense. The skin changes observed at necropsy are practi-

cally the same as those seen ante mortem and include the small

wounds the result of tick bites. Icterus is constant and cuta-

neous hemorrhages of varying size and shape are usually seen.
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In the Idaho cases gangrene of the fauces, tonsils, and palate,

and of the scrotnm, penis, and vulva have been noted. Aside

from occasional hypostatic congestion and a rare pneumonia
the respiratory apparatus is usually normal. Epicardial hemor-

rhages over the ventricles were constantly found in Anderson's

case (2). The heart muscle is flabby, soft, and pale. The right

heart is usually full of firmly coagulated blood, while the left

heart is contracted and empty. The spleen is usually enlarged

to three or four times its normal weight, is dark purple, soft.

and very friable. The liver is enlarged and shows cloudy

swelling and fatty degeneration. The pancreas is about twice

is normal weight. The intestines may show submucous hem-

orrhages. Le Count (28) notes the enlargement of the super-

ficial and visceral lymph glands. The kidneys are usually en-

larged and present subcapsular and pelvic hemorrhages. The
other abdominal viscera are not markedly affected. The changes
in the nervous system are not constant enough to be of value

in the post-mortem diagnosis of the disease.

In guinea pigs the pathological changes noted include coagu-
lation necrosis about the site of inoculation : enlargement of the

superficial lymph glands, with central hemorrhages and degen-
eration

; splenic and hepatic changes similar to those observed

in man ; enlargement of the suprarenal bodies
;
localized hem-

orrhages wath necrosis of the pudenda ;
and gangrenous changes

of the ears. The lesions in monkeys are practically identical

with those observed in man.

Microscopic Pathology.

The macroscopic "changes are of two sorts, those connected

with the occlusions of vessels and the more diffuse lesions

affecting entire groups of organs. The diffuse changes are

hyperplasia of lymphoid tissues and cloudy swelling and acute

fatty changes in organs commonly the seat of such lesions in

acute infectious diseases. The focal lesions are more varied

in their nature, since they include not only the processes lead-

ing up to the occlusion of vessels, but the results of such ob-

structions, necrosis in different degrees and the hemorrhages

responsible for so many of the clinical and gross anatomic feat-

ures of the disease as well as for the name 'spotted fever' (28)."

The minute changes have been made the subject of a careful

study by Le Count (28) to whose article the reader is referred.
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Treatment.

I\Ianv methods of treatment have been advised and employed
in the attempt to cure this disease. They run the gamut of

the riiarmacopoeia from sage tea to quinine and they have

returned to that tacit admission of ignorance "good nursing
and symptomatic medication." Ricketts (53, 55) has produced
a protective (and if given very early, and in large doses, cura-

tive) serum which Heinemann and Moore {22) have attempted
to concentrate. The number of cases in which it has been used

IS too small to judge of its efficacy. Dr. Karl Kellogg, of

Stevensville, Mont., and Dr. J Wilson Reed, of Victor, Mont.,

have each used sodium cacodylate with apparent success in a"

single case. [McClintic (36) treated monkeys infected with

Rocky ^Mountain spotted fever with sodium cacodylate, salvar-

san, and uroptropin. None of these agents seemed to exert a

beneficial efifect on the disease. Until we are better informed

as to the etiology of the disease all attempts at its cure must

be empirical and groping.

Etiology.

When we attempt the consideration of the etiology of this

disease we are in a certain measure entering a terra incognita.

As noted by Maxey (j)2). in his original paper, spotted fever is

a "place" disease, being definitely limited to a certain locality—for example, to a single side of a valley. It is also rather

sharply limited to a definite season of the year, usually to the

months of March, April. May, June and July. It attacks all

ages and both sexes, although the greater number of cases have

occurred in males between 30 and 40 years of age. Persons

whose occupations take them into the wooded foothills seem

more liable to the disease
; therefore, the bulk of the cases have

occurred in lumbermen, miners, prospectors, ranchers and

sheepherders, and bridge builders, carpenters, civil engineers,
and others concerned in railroad construction work. It is ap-

parently noncontagious, more than a single case rarely occur-

ring in a given household at the same time. It has been im-

possible to mcriminate water or food of any kind as the

vehicles of infection, although when ^Maxey presented his first

paper he suggested that the drinking of snow water might be

the means of recei\'ing the disease.
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The Tick Host-

Wilson and Chowning in their orig-inal report (73) suggested

the hvnothesis that the wood tick (Dei'macentcr andersoni)

acted as the transmitting agent and offered in support of this

theory several facts which may be thus summarized:

1. The appearance of the disease is coincident with the period of

activity of the wood tick.

2. The disappearance of the disease is coincident with the disappearance

of the wood tick.

3. The limitation of ihe disease in a certain locality suggests the convey-

ance of the germ to man by a temporary parasite "traveling slowly and not

widely and which is not carried far by the wind. The tick answers this

description.
"

4. The great bulk of patients give a history of having been bitten by

ticks prior to their illness.

5. Mosquitoes may be eliminated from the problem because their appear-

ance and disappearance dees not coincide with that of spotted fever; because

of their lack of geographic limitation; and because they would be more apt

to bite and thus infect a greater number in a given family. Bedbugs and

fleas are omni-present and perennial; spotted fever is not.

Cobb (13), Anderson (i. 2), Westbrook (57), and R. W.
Smith (57) coincided in this view, but Stiles (65) was "unable

to confirm this hypothesis." Ashburn (5) reached the same

conclusion as Stiles.

In 1906, King (27) succeeded in transmitting the disease

from one guinea pig to another guinea pig by an adult male

tick and Ricketts (42-47) was able to similarly transfer the

infection by an adult female tick. Tn the following year, 1907,

Ricketts (46) demonstrated that infected ticks exist in nature

on the west side of the Bitter Root Valley of Montana and

by their bites he reproduced the disease in guinea pig^^. He
further showed that the larvae and nymphs and both adult

male and female ticks infected by feeding on an infected animal

mav transmit the disease to normal susceptible animals; that

larvae and nymphs may acquire the disease in a similar man-

ner and that they are capable of transmitting it in their subse-

quent stages of development : that infected females may trans-

mit the disease to their young through their eggs ;
that the

infection is generalized in the bodv of infected ticks; that the

virus remains active in the body of the nymphal tick; that in-

fected ticks are infective as long as they live and will bite.

From the foregoing it may be deduced that the tick is the dis-

seminator of the casual agent of the disease in nature. As a

final and clinching proof, McCalla (35) removed a tick from a

man suffering with the disease and, with their consent, infected

a man and woman by its bite.
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Since it has been proven that the disease exists in ticks in

nature, it is to be expected that the distribution of the disease

is the same as the distribution of the derniancentor. This has

been made the subject of a study by Bishop (9) and while

Rocky Mountain spotted fever has not been reported from the

entire life zone of this tick, with the exception of the cases

which occurred in the Klondike, the disease has not been found

outside the area which the tick infests. This includes the

northern part of the Rocky Mountain region in the United

States, and the river valleys and sagebrush plains to the west,

the western corner of South Dakota, almost the entire States

of Montana, Wyoming, and Colorado, tlie northern portion of

New Mexico, Utah, and Nevada, all of the State of Idaho, the

eastern half of Washington and Oregon, and the northeastern

corner of California. It also occurs in Southern British Colum-

bia and Eastern Alberta.

There has been more or less discussion regarding the tax-

onomv of this species, but that is a question for zoological

nomenclaturists which need not be considered here, and it

should be borne in mind that Maver (31) has transmitted the

disease by three otlier species, Dermancentor marginatus

(Utah), Amblyomma Americanum Lineaeus (Missouri), and

Dermancentor Variabilis (Alass.). It may be of profit, how-

ever, to describe briefly the commonest form (D. andersoni)

and to outline its life history.*

The Anatomy of Ticks.

Ticks, superfamilv Ixodoidea, order Acarina, class Ara-

chnida, represent the giant mites. Anatomically a tick may be

divided into a head, rostrum, or capitulum, and a body. The

capitulum consists of a neck Avhich connects it with the body ;

a hard, usually quadrangular portion called the base, which

presents tAvo porose areas and supports the palpi, which are

composed of four segments, the hypostome, and elongated

structure in symmetrical halves, which are covered with

minute recurving teeth, and the mandibles or biting apparatus.

* The writings of Stiles (69-70) and Ricketts (42-56) have been freely

drawn upon in the preparation of this description. For a more technical con-

sideration of the subject the reader should consult Bull. 62, U. S. Public

Health and Marine-Hospital Service, Hyg. Lab., 1910.
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The body is more or less ovoid in shape and varies greatly

in form, color, outline, and structure in the different species

and at different periods of development. The body is divided

for purposes of description into a dorsal surface, a ventral

surface, and anterior, posterior, and lateral margins. The dosal

surface presents a hard, chitinous plate, marked by two long-

itudinal grooves. This is called the scutum and is smaller in

the female than in the male. The e3^es are seen at each laterial

margin of the scutum, and on each side of the median line,

near the third and fourth legs, are small, oval, chitiuous struc-

tures called the dorso-submedian porose plates. Along the

posterior margin of the body are the postero-marginal fes-

toons, II in number. The ventral surface presents for exam-

ination the genital pore, situated between the coxae of the first

three pairs of legs ;
the anus, similarly situated in the median

line but behind the posterior pair of legs ;
and the stigmal plates

placed laterally just behind the fourth pair of legs. The an-

terior, posterior, and lateral margins vary in the dififerent

species. The legs are four in number on each side and each is

segmented into a cova, trochanter, femur, patella, tibia, and

tarsus. Both the dorsal and the ventral surfaces present

grooves, pits, hairs, and spines which are of value in distin-

guishing the various species.'"''

The Dermancentor Andersoni.

The Dermancentor andersoni Stiles (1905), male is oval,

narrow in front, broad behind, with scutum variegated brown
and white. Anteriorly there is an elliptical area, called the

pseudoscutum, limited by a white border and possessing two

lateral brown stripes, with a median brown stripe or spots be-

tween them. Behind this there are 4 brown stripes arranged
in a curve, open anteriorly. Posterior to these there usually

'ire 5 brown stripes, i central and 2 on each side. Elsewhere

the whole dorsum is speckled with small brown dots. The 11

festoons of the posterior border are roughly quac^rangular in

outline and consists of a white area with i brown spot and

small brown specks. On the ventral surface, it is noted that

the first coxae arise by two roots, bidenate, while the other

arise by a single spine. The fourth coxa is very large, being

* For a description of tlie internal anatomy see Christophers (S. R.). The
Anatomy and Histology of Ticks. Calcutta, 1906.

** See Stiles' "The taxonomic value of the microscopic structure of the
stigmal plates in the tick genus Dermacentor. "

Bull. 62, U. S. Public
Health and Marine-Hospital Service, Hyg. Lab.. 1906.
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two or three times the size of the third. Opposite the second

pair of legs is o-enital aperture. The stigmal plates are some-

what comma shaped.**

The noneeng'ortjcd female is ahout the same size as the male,

5 by 2.5 mm. The body is oval and broader posteriorly than

anteriorly. The scntnm extends as far back as the third pair

of leg's and is marked like the corresponding- portion of the

scutum of the male. There is a dorsal marginal groove and

three longitudinal grooves. Eleven festoons on the posterior

margin. The genital aperature on the ventral surface is op-

posite the second coxa, and from it the genital grooves run

backward, diverging laterallv behind the fourth coxa and end-

ing between the second and tliird external festoons. There is

3 short naomarginal groove. The replete female is about 16

by 10 mm. and deep browm or slate color.

Life History of D. Andersoni.

The adult male and female feed in common on various mam-
mals, and It is during this time that copulation and fertiliza-

tion take place. The female continues to feed for several days
after fertilization until she has become a slate-colored, swollen

ovoid bodv. This increase in size is due to the ing-estion of

blood from the host and the enlargement of the ovaries and

beginning formation of hundreds, or even thousands of minute

eggs. After complete engorgement, the female drops from the

host and after a resting period of about two weeks begins

oviposition. To accomplish this the head is bent ventrally until

the capitulum rests on the edge of the genital opening. At the

same time there is protruded from beneath the scutum a deli-

cate white gelatinous membrane wdiich terminates in two deli-

cate cones covered with an adhesive secretion. The extrusion

of this membrane covers the head, and as the two small sticky
cones reach the genital orifice the egg is expelled onto them.

The membrane is then withdrawn and the head extended, the

eggs resting on the front of the scutum. In this way an

adherent mass of eggs gradually forms in front of the tick.*

Unless observed closely, it appears as though the eggs were

being extruded from beneath the scutum. As this process con-

tinues the tick begins to shrivel and at the end of oviposition
it dies. The nuinber of eggs deposited varies from several

luuidred to three thousand.
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The length of time before the eggs begin to hatch depends
on the surrounding temperature. In the summer months it is

from 30 to 50 days, but in the cold season it may be delayed
for several months. From the egg appears the larval form of

"seed-tick" stage. These are minute specks, which are first

pale and soft, and later become covered with a hard brown

coating. They have six legs and are without genital and

spiracular orifices. They are seen in nature in clumps on

blades of grass or twigs, where they wait with outstretched

legs for passing mammals. Having attached themselves to a

warmblooded host, they feed to engorgement in about six

days. During this time the original bulk is increased many
fold, reaching about the size of a head of a pin. The color,

which depends on the character of the food taken, blood or

serum, varies from light pink to dark brown. Having fed to,

surfeitment, the tick drops off and lies dormant for about four

weeks prior to moulting. Here again the time varies, being as

short as two weeks and as long as two months. Unless the

larvae secure food within two or three w^eeks after hatching

they die.

After the larval skin is cast, the nymph, having four pairs

of legs and spiracular orifices but no genital aperature, emerges.
It is about 1.5 mm. in length and is at first slightly yellow in

color, but after feeding becomes brownish black. Again it

awaits a host, and having secured one feeds from four to eight

days, becoming greatly enlarged—4 by 2 mm.—and eventually

dropping ofif as in the previous stage of its development. It

does not immediately re-enter the dormant state, but may
be active for a period varying from two to four weeks. This

is apparently influenced by the atmospheric temperature.

Eventually, however, it becomes quiescent and lies dormant

for about a month, wdiile the metamorphosis into the adult is

being completed. \A'hen this is completed a second moult

takes place and it emerges from the snowy white shell a ma-

ture tick, with genital orifices and the secondary sexual char-

acteristics typical of the male or female. The adults now attach

themselves to a warm-blooded host, and after a time copulation,

fertilization, and oviposition take place, and the cycle is re-

commenced. It is believed that the tick ])roduces but one

• See Braum (M.), The Animal Parasites of Man. \Xm. Wood & Co.

K. Y.. 361.
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brood a year. It may be noted also that Cooley (15) quotes

A\'. V. King, of the Montana Agricultural College, as suggest-

ing the h3'pothesis that the life cycle of this tick (D. ander-

soni) is two years. Additional experimental evidence seems

needful to prove this.

Mammalian Hosts of the D. Andersoni.

It is, of course, important that we know what animals act

as the hosts for these ticks. This has not only a direct bear-

ing on tick control, but it may also lead us to the discovery

of the animal which acts as the intermediary host for the virus,

provided, of course, that such is necessar}^ for the perpetuation

of the disease. Data has therefore been collected bearing on

this important aspect of the question.

Animals on which the D. Andersoni has been found, their sus-

ceptibility to Rocky Mountain spotted fever, and the stage

of development of the tick.

Animal.

Ul
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In studying this aspect of the question Ricketts endeavored

to determine the following points with regard to the ground

squirrel, the ground hog, the rock squirrel, the chipmunk, and

the mountain or wood rat:

The results of his experiments may thus be tabulated :

SUSCEPTIBLE TO ROCKY MOUNTAIN SPOTTED FEVER.

Species.

^H
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The Virus.

With regard to tlie virus itself, even less is known. Wilson

and Chowning- (73) described certain ovoid intracorpuscular

bodies in both fresh and stained blood taken from persons suf-

feringr with spotted fever. Anderson (i, 2, 3) agreed with them

that this organism, which they named "piroplasma hominis,"

was "ver^^ probably the cause of spotted (tick) fever." Ash-

l>urn (5) and Stiles (65-67) failed to confirm this view and

the latter stated that "indications are not lacking, that at least

some of the stages of the supposed piroplasma hominis con-

sist in reality of vacuoles, blood platlets, blood dust, artifacts,

and certain malaria parasites." Maxey, Simon, and Cole found

no piroplasms in the blood of cases in Idaho, and neither Rick-

etts nor Kiefifer secured evidence which convinced them of the

existence of the parasite of Wilson and Chowning. Francis

was unable to find the organisms and Craig expressed the be-

lief that the supposed piroplasms were merely denegerated

erythrocytes.

Ricketts (54) described a pleomorphic bacterium which he

believed might bear a casual relation to the disease. The form

which he most commonly found was that of "two somewhat

lanceolate chromatim-staining bodies, separated by a small

amount of eosin-staining substance." These bodies were found

in the blood of men, animals, and ticks infected with the dis-

ease, and seemed to stain best with Giemsa's stain. The eggs
of infected ticks from both ^Montana and Idaho were found to

contain large numbers of minute bipolar-staining bacilli, appar-

ently in various developmental stages. These organisms are

found in large numbers in the salivary glands, alimentary sac,

and ovaries of infected females, but they have not ]:»een found

in the viscera of noninfected male and female ticks. This

bacillus has not been grown on artificial media. Ricketts sug-

gested for it the name "the bacillus of Rock ^Mountain spotted
fever." He found that it does not agglutinate with low dilu-

tions of immune human serum, ])ut agglutinates distinctly in

dilutions of i to 10, i to 20, and i to 40. It does not agglu-
timate with the higher dilutions. Xormal human serum, on

the contrary, caused clumping in a dilution of i to i. a very

slight agglutination in i to to, and none at all in the higher
dilutions. In immune guinea pig serum complete agglutination
was present in dilutions up to i to 160. Xormal guinea pig
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serum produced practically no agglutination at all. Until fur-

ther proof is brought forward the casual role of Rickett's ba-

cillus must be considered as unproven, although there are

many facts which, strongly suggest it as the infecting agent.

\\'hatever may be the cause of Rocky Mountain spotted fever,

however, several facts regarding it have been clearly estab-

lished. It is nonfiltrable ;
its infectiousness is largely destroyed

by grinding it in a ball mill. At 50° C. the infectiousness of

the virus is destroyed in 25 or 30 minutes. Infected blood kept
in the ice compartment of a refrigerator loses its infectiousness

after 15 or 16 days. The pathogencity of the virus is lost be-

tween 24 and 48 hours after complete desiccation. It may be

kept alive by passage through guinea pigs, monkeys, rabbits,

and ground squirrels (Citellus columbianus). The virus is

present in the body fluids generally. It produces a rather high

degree of immunity.

Vx'hether the organism of Rocky ^lountain spotted fever be

a protozoon or a bacterium, the fact that it is transmitted to

man by the bite of the tick suggests the necessity of some

host of mammal for the perpetuation of the disease. It is true

that in malaria, the protozoon disease type, the hemaneba has

but two life cycles, but it is apparent that the opportunities for

biting man which the short-seasoned tick possesses are in-

finitely less than those of the Anopheles. Neither is the dis-

ease analogous in its etiology to yellow fever nor to the tick

fever of Africa, because both the Stegomyia calopus and the

Ornthodorus moubata are essentially domestic in their habits,

whereas the Dermacentor andersoni comes in contact with

man only accidentally. Also the feeding habits of this species

would preclude man from being anything but an accidental

host. Hereditary transmission to the eggs of infected females

explains hov.' the disease may be kept ali^'e from one spring

to the next, but would not account for the perpetuation of the

disease, since not more than 50 per cent of the female trans-

mit the disease to their young. At this ratio, when it is con-

sidered that on account of the many accidents of nature, only

a small percentage reach maturity and only a small number

of these become fertilized, it would be a matter of a short time

only until the disease became extinct from natural causes.

The domestic and wild animals remain to be considered as

possible hosts. This has alreadv been discussed with regard
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to the wild animals and among^ them the searcli has been nar-

rowed down to a few small mammals. Among the domestic

animals, the horse has a relative resistance to the disease, while

the ox, sheep, and the fowl have a demonstrated resistance.

Cats and dogs ma}^ possibly play a part in keeping the virus

alive, but it is extremely improbable. The larger wild mam-
mals such as deer, elk, bear, etc., wander over wide stretches,

rertainly into districts where spotted fever does not prevail and

are never in continuous close proximity to human dwellings.

For the present they may be eliminated from the problem.
From the list of larger wild mammals the mountain goat should

be excepted. Its range is pretty well confined to the western

side of the valley and the Clearwater country beyond. As has

been said Ijefore, this species should certainly be taken into

Account.

The white-footed mouse, meadow mouse, coyote and badger
are apparently not susceptible, to the disease by inoculation,

and since rabbits are infected with some difficulty the rock

cony, snowshoe rabbit, and cotton-tail rabbit may be dropped
from consideration. Of the animals which remain, the ground

squirrel, the ground hog, the rock squirrel, the chipmunk, the

mountain rat, and the weazel seem to be the most important.

On account of the pievalence of the ground squirrel (Citellus

columbianus) in the infected zone this species has been re-

garded with the greatest suspicion, although it is not impos-
sible that several other species may also act as hosts for the

virus. The small mammals mentioned certainh- enter the prob-
lem as sources of food supply for the tick.

Prophylactic and Eradicative Measures.

We are dealing then with a disease whose cause and inter-

mediary host are unknown, but whose disseminating agent we
know and can attack. For the present the tick must be the

focal point of all phophylactic and eradicative measures. In-

asmuch as domestic stock furnish a convenient supply of food

for the tick during its various developmental stages, and that

the female tick is fertilized during feeding, the killing of ticks

On cattle, horses, and sheep is of great importance. This is

accomplished by dipping the tick infected animal in crude oil

or some of the well-recognized arachnicides, such as cresylic

acid, the arsenic salts, or extract of tobacco. This should be

done at frequent intervals from March i to July 15 and should
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include all the animals in the infected zone. If for any reason

it s not desired to dip any particular animal the ticks may
be picked off every four or hve days and destroyed.

The clearing and burning of land is a useful measure. This

kills the tick directly, and cm account of the exposure to the

bright sunlight prevents the hatching of the eggs. The feed-

ing of cattle in tick-free lots, if done universally, would pre-

vent any increase in the number of ticks. The alternation of

pasture has been found of service in combating Texas tick

fever and might be of use in the eradication of Rocky ^foun-

tain tick fever.

The slaughter of the small mammalian hosts has long been

considered a logical measure. This applies particularly to the

ground squirrels, which are not only a perineal source of

food and habitation for the larval and nymphal ticks, but which

may possibly prove to be the intermediary host for the virus.

The methods to be used in the destruction of these pests were

fully described in a previous paper.'^

Personal prophylaxis is, of course, very important and in-

cludes the wearing of tick-proof clothing by all persons enter-

ing the infected zone during the season of tick prevalence and

the careful daily search of the body for ticks which may have

attached themselves and have escaped notice. Ticks should be

removed as soon as discovered. In doing this the tick should

be given a gentle pull, lest the head be torn oft' and left in the

skin to make a verv annoving infection nidus. Another wav
to remove the tick is to grease it. This closes its respiratory

spiracles and causes it to loosen its hold and drop oft". AVhen

attached very firmly and for some time they may be pried oft'

by a needle thrust into the skin immediately beneath the tick's

head. After the removal of the tick the wound should be

cauterized with a toothpick dipped in 95 per cent carbolic acid.

If there is any suspicion that the tick was received in the zone

of infection the bitten person should be given a protective

dose of Rickett's serum.

* Rucker (W. C), Enzootic Plague in the United States. The Military
Surgeon, 1911, xxviii, 1-6.
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Registration of Births and Deaths.

During the last two years the registration of births and

deaths has become more and more complete until we feel that

we have at least a fairly complete record of the deaths that

have occurred in the State and a nearly complete record of all

the births.

The births that we fail to get and that we have the greatest

trouble in getting are those attended by midwives, or people
who do not even pose as midwives, but simply act in a neigh-

borly capacity. We trace these births down when we hear

of them and make every effort to secure a complete report.

In Table YI we present the deaths as they have occurred

during the two years 1910 and 191 1. In this table the deaths

are shown by counties and principal cities and are arranged

according to the chief causes of death.

In Tables VJl and Ylll the deaths as reported are present-

ed so as to show all causes of deaths and the age at which

death occurred and sex of the deceased.

In Table IX we present a study of the population as shown
in 1900 and 1910 by the United States Census Bureau. Using
the change in population between 1900 and 1910 as a basis,

we have estimated the increase or decrease in population and

from this estimated the population for 191 1. This method is

not entirely correct, though it is the method used by the

United States Census Bureau and in order that our figures

may tally with theirs we use the same system used by them

namely, allowing ten per cent of the increase during ten years
as the actual increase for the next vear.

This, however, shows that in 1910 Great Falls had a popula-
tion of 982 less than that shown in 1900. Those of us who
live in ]\Iontana and haxe watched the growth of the State

realize that this is not an actual fact, that Great Falls did not

have 982 less people in 1910 that she did in 1900. Therefore

there is a mistake in the population as given either in 1900
or 1910, and she is not literally entitled to the decrease of 98
between the population show-n for 1910 and that estimated for

191 1. But, as stated before, we have used the method of esti-

mation in use by the United States Census Bureau and this

gives Great Falls an actual decrease of 98 over that during
the ten years from 1900 to 1910. We find that using this

method of estimation Great Falls is given a death rate of
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18.2 per thousand. This is not lair to Great Falls. Her popu-
lation should probably be somewhere in the neighborhood of

15,000.

In Granite County where a marked decrease is shown be-

tween 1900 and 1910, we believe that this decrease is an ac-

tual decrease. Her death rate would indicate this decrease, as

would also her birth rate.

In IMadison County we also note a decrease in population, but

we believe that ]\Iadison has increased in her population dur-

ing 191 1. This belief is based on observation and also on the

fact that ^ladison County shows a higher death rate than

other counties in our State under similar conditions.

Finallv. in estimating death rates, we find that in 1910 we
had a death rate of 10.5 per thousand population, while in

191 1 we show a death rate of 10.2 per thousand population.
But as a matter of fact we have done better than this, for in

1910 we had no returns of deaths from Indian Reservations,

whereas in 191 1 we had returns of 236 deaths from Indian

Reservations. If these 236 deaths from Indian Reservations

are deducted from the total deaths for the year, we find a

death rate of 9.4 per thousand population. AA'e make this de-

duction, not because we are entitled to it in estimating our

death rate because the Indians are counted when our popula-
tion is taken, but we make the deduction in order that we may
compare the death rate of 1910 with that of 191 1, which shows,
when the deaths from Indians are deducted, a reduction of

i.i per thousand instead of 0.3.

If now 3^ou will compare the reduction in deaths from com-

municable diseases, namely diphtheria, scarlet fever, typhoid
fever and enteric or acute intestinal diseases, you will find

that this reduction of deaths in 191 1, as compared with the

deaths in 1910, occurred almost entirely among these prevent-
able diseases. -

We believe that great work has been done in advertising

the material resources of this State, but we also believe that

it at least would not deter prospective settlers from coming
here if the low death rate from preventable diseases in our

State was brought more forcibly to their attention. One of

our great troubles seems to lie in the fact that our newspapers
(and here our newspapers do not difl:er from those of other

localities) are looking for something sensational. A death
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from smallpox for instance is a matter to be paraded under

scare headlines on the first page, while the reduction in deaths

from preventable diseases is condensed into the smallest pos-

sible space. This saving of life is apparently a mere matter-of-

fact proposition, but prospective citizens of ^Montana are look-

ing into this question, as is indicated by the frequent letters

received at this office inquiring into the death rate in this State

from preventable diseases.

Referring to Table XL This presents the births as they

have occurred in 1910 and 191 1 in the various counties and

principal cities in the State. We find that we had in 1910

an excess of 2,128 births over deaths, and in 191 1 an excess

of 3,536 births over deaths. In other words, of the estimated

increase in population in this State of 13,272 during the year

191 1, 3.536 have resulted in excess of births over deaths dur-

ing that vear, which would seem to indicate that Montana is

doing more to increase her own population than is being done

for her by people coming in from other states.

Turning to Table X, in which we present the records from

the United States Census Bureau relative to death rates in

various states, we find that only two States show a death

rate lower than [Montana. These two other States are South

Dakota and Washington. I have never talked with the Health

Officer of South Dakota on this subject, but the Health Oft'i-

cer of Washington I have talked with repeatedly and he in-

forms me that there are no returns from the Indian Reserva-

tions in ^^"ashintgon and as stated above, if we deduct the

death returns from the Indian Reservations during 191 1 our

death rate would be 94, which would make us a little lower

than the death rate in Washington for 1909 which was 9.8

per thousand.
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TABLE VI.

Deaths (Not Including Still Births) Reported to the State Board of Health
Counties, Principal Cities,

JANUARY.
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TABLE VI.

During the Two Years Ending December, 31, 1911, Arranged According to
and Principal Causes,

JANUARY.

---
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TABLE VI.— (Continued),

FEBRUARY.

.
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TABLE VI.— (Continued),

FEBRUARY.

o
o
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TABLE VI.— (Continued),

MARCH.

1
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TABLE VI.— (Continued).

MARCH.

1
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TABLE VI.— (Continued).

APRIL.

1
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TABLE VI.— (Continued),

APRIL.

§
d
5"
cm

O
o
c

?



116 REPORT OF THE STATE BOARD OF HEALTH.

TABLE VI.— (Continued),

MAY.

m
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TABLE VI.— (Continued),

MAY.

Whooping

Cough.
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TABLE VI.— (Continued),

JUNE.

*
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TABLE VI.— (Continued).

JUNE.

3-
O
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o
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TABLE VI.— (Continued).

JULY.
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TABLE VI.— (Continued) ,

JULY.
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o
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TABLE VI.— (Continued),

AUGUST.

«
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TABLE VI.— (Continued).

AUGUST.
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TABLE VI.— (Continued),

SEPTEMBER.
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TABLE VI.— (Continued),

SEPTEMBER.

3*
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TAB^E VI.— (Continued) ,

OCTOBER.
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TABLE VI.— (Continued).

OCTOBER.
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TABLE Vl.— (Continued).

NOVEMBER.
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TABLE VI.— (Continued),

NOVEMBER.

1
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TABLE VI.— (Continued),

DECEMBER.

'n
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TABLE VI.— (Continued),

DECEMBER.
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TABLE VI.— (Continued).

TOTALS.

ITi



REPORT OF THE STATE BOARD OF HEALTH. 133

TABLE VI.— (Continued),

TOTALS.

-d
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TABLE NO VII.

DEATHS FROM ALL CAUSES REPORTED TO THE STATE BOARD OF HEALT
CAUSE OF DE

Sex.
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TABLE NO. VII.

H FOR THE YEAR ENDING DECEMBER 31, IIjIO, ARRANGED ACCORDING TO
ATH, AGE AND SEX. 4

1

F M
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TABLE VII— (Continued)

Sex.
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TABLE VII— (Continued)

1

F 1 M
I
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TABLE VII— (Continued)

;

Sex.
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TABLE VII— (Continued)

i ; 1 ! i

F M
1
F

1

M
1
F

i
M F M F
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TABLE VIII.—DEATHS FROM ALL CAUSES REPORTED TO THE STATE BOA
ACCORDING TO CAUSE

Sex.



REPORT OF THE STATE BOARD OF HEALTH 141

RD OF HEALTH FOR THE YEAR ENDING DECEMBER 31. 1911,

OF DEATH, AGE AND SEX.
ARRANGED

I .

I

I I

J
I

f
\ M|FM|FM|F|MiFM FIM111 I I I I I

F
I

M F I Ml F I M-
I
F

! I . I I I

M
I
F
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Over
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TABLE VIM.—Continued.

Sex.
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TABLE VIII.—Continued.

F
1

M
1

F
1
M

1
F

1 1

1
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TABLE VIII.—Continued.

Sex.
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TABLE VIII.—Continued.

F
I

M
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F
1
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F
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F
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M
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F
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TABLE NO. IX.

SHOWING THE POPI'T.ATION OF THE VARIOUS COUNTIES, CITIES IN
THE STATE. AS GIVEN BY THE X_^. S. CENSUS Bl'REAU IN 1900 AND
1910._THE INCREASE (OR DECREASE) DURING THE TEN YEARS:

THE ESTIMATED POPULATION FOR 1911; THE DEATH
RATE PER 1,000 POPULATION IN 1910 AND IN 1911.

NOTE—In thi.s tabic, the population of certain counties not being Icnown for
1900, we have no basis for estimating tlieir population for 1911. We have there-
fore, combined Custer and Rosi4jud; Deer Lodge and Powell; Fergus and Mussel-
shell; Flathead and Lincoln: IMissoula and Sanders counties, in order that we
may have a basis for estimating their population for 1911.

o c '< ri

(V p
P —

-t)
.Co •

+JOO

a.S
a> •

*^ a
«^
.Co -

+jO»H
GiO^

Beaverhead
Broadwater
Carbon
Cascade (Excl. of)
Great Falls
Chouteau
Custer and Roseljud....
Dawson
Deer Lodge and Powell

(Excl. of)
Anaconda
Fergus and Musselshell
Flathead and Lincoln

(Excl. of)

Kalispell
Gallatin (Excl. of.)

Bozeman
Granite
Jefferson
Lewis and Claik (Excl.

of)
Helena
Madison
Meagher
Missoula

(Excl.
Missoula City
Park (Excl. of)
Livingston
Ravalli
Silver Bow (Excl. of)..
Butte
Sweet Grass
Teton
Valley
Y'ellowstone (Excl. of).
Billings

and
of.) ,

Sanders

Totals

5,6151
2.641!
7,533
10.847
14.930
10,966
7,891
2,443

7.940
9,453
6,937

6,849
2.526
6,134
3,419
4.328
5,330

8.401
10.770
7,695
2.526

9,998
4,366
4,563
2,778
7,822

17,165
30,470
3,086
5,080
4,355
2,991
3,22-1

243,329

6,446
3,491

13,962
14,885
13,948
17.191
22,108
12,725

8,758
10,134
17,385

16,8741

5.549!
S,972|
5,107]
2,9421
5,601!

9,

12,
7,

4,

14,
12.

5,

5,

11,

17.

39,

4.

9

13
(2) 12,

10,

338!

515|
229!
190!

440'
S69
372
359
666
683
165
029
,446
,630
,913
031

831i
8501

6,4291
4,038!
—982!
6,225!

14,217i
10,282!

83!
851

6421
4031
—98
6221

1,221
1

1,028|

6,529!
3,576!

14,6041
15,288!
13,850!
17,8131

10.4
11.4
9.6|
6.6

18.2
7.3

23.3291(4) 5.4!

13,7531 8.5

9.0
9.8
9.0
6.0

15.2
6.8
9.4
7.2

818! 81| 8,839!(5)17.1|(5)16.2
68l| 68| 10,202! 13. 7| 12.1

10,448] 1,044| 18,429! 6.5] 8.4

10,025
3,023

838
,688
386
271

1—1

1,002
302
283
168

—138

(2)

93'

l,745i
—466!
1,6641

!

4,842|
8,503]

809]
2,581]
3.844]

518]
8,695|

943]
4,4661
9,275]
9,922]
6,810]

93
174
—46
166

484
850
80

258
384
51

869
94

446
927
926
681

(3)378, 7131 (3)135,384113,272

17,876]
5,851!
9,2551
5, -275!
2,804
5,628

9,431
12.689
7,183
4,356

14
13
5

5

12
17
40
4
9

14
13
10

,924
,719
,452
,617
,050
,734
.034
,123
,892
,557
,839
,712

391,985

9.1
18.9
7.7
11.3
9.1

11.0

8.1
14.6
9.5
5.9

6.5
16.6
12.2
12.4
8.2

15.8
15.3
6.4
5.6
5.0
7.8

14.0

10.5

6.1
14.4
11.8
7.1

9.1
12.1
7.3
9.4
8.1

13.4
15.8
6.5

11.7
10.3
4.7

13.9

10.2

* This includes about 2.000 Crow Indians not enumerated in 1900 and hence
not used in estimating annual increase.

(2) This includes about 660 Crow Indians not enumerated in 1900 and hence
not used in estimating annual increase.

(3) This includes about 2,660 Crow Indians not enumerated in 1900 and
hence not u.sed in estimating annual "increase.

(4) No death records received fi-om Indian Reservations for 1910.

(5) Death rate materially increased by deaths at the State Insane Asylum.
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TABLE NO. X.

DEATHS PER 1.000 POPULATION IN REGISTRATION STATES FOR 1909,
AS SHOWN BY THE LAST VITAL STATISTICS REPORT OF

THE UNITED STATES CENSUS BUREAU.

California 13.4
Colorado 14.2

'

Connecticut 15.0
Indiana 12.9
Maine 15.6
Maryland 15.5
Massachu.setts 15.4
Michigan 13.1
New Hampshire 16.9
New Jersey 14.7
New York 15.7
Ohio 12.9
Peiinsylvania 14.7
Rhode Island 15.6
South Dalcota 8.5
Vermont 15.7
Washington 9.8
Wisconsin 11. 8

In 1910 Montana shows 10.5
and in 1911 10.2
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TABLE XI.—BIRTHS REPORTED TO THE STATE BOARD OF HEALTH
DURING THE TWO YEARS ENDING DECEMBER 31, 1911.

COUNTY.

g
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TABLE NO. XII.—SHOWING DEATHS FROM ENTERIC DISEASES FOR
FIRST NINE MONTHS OF EAChl YEAR, 1910-1011-1912.

COUNTY.
I

1910 1911 1912

Beaverhead
Broadwater ,. . .

Carbon
Cascade Exc(l. of)
Great Falls
Chouteau
Custer
Dawson
Deer Lodge (Excl. of) ..

Anaconda
Fergus
Flathead (Excl. of)
Kallspell
Gallatin (Excl. of)
Bozeman
Granite
Jefferson
Lewis and Clark (Excl. of)
Helena
Lincoln
Madison
Meagher
Missoula (Excl. of)
Missoula City
Musselshell
Park ( Excl. of)
Livingston
Powell
Ravalli
Rosebud
Sanders
Silver Bow (Excl. of)
Butte
Sweet Grass
Teton
Valley
Yellowstone (Excl. of)
Billings

Totals

2

9
5

22
16
4

10
2

11
15
11
11
1
1
3
4
2
4

"i
2
i
S

2
7
2
4

"3
24
27
3

"4
11
14

246

1
6

10
7
3
8
7
1
3

3
1

1
4
1

"3
12

4
2
1
4

"i
1

2
13
21
1

2
16
4

12

160

6
14

2
1

"3

59
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Department of Food and Drugs.

The Legislature of 191 1 enacted a law commonly known as

the Pure Food Law. This law went into effect the first of

January, 1912.

Durino- 191 1 the Board of Health did a large amount of

work compiling the standards for foods and food products and

sanitary regulations for places where all food products are

handled, sold or ofifered for sale.

This is a new field of work in Montana, though it is old in

many other States, in fact most of them, and L as Secretary

and Executive Ofificer of the State Board of Health, am free

to admit that I was somewhat surprisefl at the uniformly

agreeable manner in which the people of this State handling

food products, with the single exception of the dairymen, ac-

cepted the requirements placed upon them relative to how their

food products and places where such food products are handled

should be conducted.

The dairymen have, in a number of instances, advanced

strenuous objections to the regulations placed upon them, and

it is our understanding that they are to have a strong lobby

before the Legislature this Avinter with the object in view of

indticing that body to repeal the regulations that require them

to conduct their places in a clean and sanitary manner and

to furnish to the people of this State milk and milk products
that are up to a high sta'ndard in quality, both as regards

cleanliness and food A'alues contained in the product.

We present belov/ the regulations adopted b}^ the State

Board of Health for the various places where food products

are handled and we wish to especially call your attention to

the regulations relative to dairies, for it is with regard to these

regulations and these only that objections have been advanced.

That the State Board of Health has not been arbitrary in

this matter is evidenced by the fact that a meeting of dairy-

men and creamerymen was held in Helena in Xovember. 191 1,

at which time the Secretary of this. Board and the Governor

of the State appeared before these gentlemen and went over

these regulations with them. Only about two present evi-

dently objected to the regulations, but with these exceptions
we found the gentlemen to be reasonable, ^^'e discussed the

regulations and they asked for certain changes. Every change
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that these g-entlemen asked for with one exception was grant-
ed. Tliis sinqlc exception was the amount of air space required
in the dairy barn and this change was not granted because tlie

regulation is a regulation for the protection of the dairymen
himself. It is not reasonable to suppose that cows can be

housed in a barn without proper ventilation and remain

liealthy any more than can human beings live in houses with-

out proper ^•entilation and remain healthy. Therefore if "the dairy-

men were granted the request they made, namely, that there

be no regulation on the amount of air space required, we would

find that tuberculosis would spread among the cattle of this

State to such an alarming- extent that it would not be long
before milk and milk products from this State woidd be pro-

hibited from sale in other States, whereas this State should be

furnishing milk and milk products to many of our older States,

and it can readily do this and can produce a quality of cream

and milk products that will sell at the highest market price,

provided those handling these products will conduct their

places under clean and sanitary conditions, but the day has

passed when a cow can ])ut her foot in the milk bucket and

the milk in which she put this foot be sold as a food product.

A few people will accept this mixture of milk and manure for

food, but only a few. The people know that milk can be pro-

duced clean and they will demand it.

However, before too much attention is given to the com-

plaint of the dairymen relative to these regulations, we re-

spectfully request that you examine Table XII of this report.

This table sets forth the deaths from enteric diseases for the

first nine months of the years 1910-1911 and 1912. We have

used nine mon.ths of each year in order that we might be able

to compare the records of 1912 with those of 1910 and 191 1.

In other words the conditions that resulted before the dairy-

men began to clean up, the conditions while thev were clean-

ing up and the conditions resulting during 1912 after they

had cleaned up to some extent. I use the expression "to some

extent" advisedly, for all of the dairymen have by no means

come up to the standard required, and yet note the results.

Enteric diseases are due largely to the use of impure foods

and as this disease occurs most extensively in young children

wdiose sole food product is milk, the result of requiring that

milk be produced under clean conditions is astounding.
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You will note that in nine months of 1910 there were 246
deaths from this disease, in 191 1 there were only 160 deaths

from the same disease, while in 1912 we find only 59 deaths

from these diseases. In other words we note a reduction of

187 deaths between 1910 and 1912 from diseases that result

from feeding children impure and dirty milk, and please note

that no attention is given to our increased population between

1910 and 1912, which would entitle us to consider even a

greater reduction in these deaths than is apparent on the face

of these figures.

We feel that we are entitled to feel some pride in that we
are able to show this reduction in deaths among our people
and if the Honorable Legislators of this State believe that it

is more important that the dair}^ industry be fostered at the

expense of these lives, than it is that these lives be saved,

then the State Board of Health is a useless adjunct to the

machinery of this State. But on the other hand, if the Legis-

lators believe that these lives are worth more than the slight

increase of cost in the production of milk that will result from

requiring the dairymen to conduct their places in a clean and

sanitary manner, then we appeal to you for support in this

work and that you enable us to go on and save lives, the

result of which has been shown with only one year's even

moderate enforcement of our pure food regulations.

Another subject that the dairymen will present to you very

forcibly, and one in which we are free to confess we believe

there is some merit, is the destruction of tubercular cattle

without some compensation therefor. It seems hardly right

that the dairyman should be called upon to stand the entire

loss of cattle found to be tubercular, when these cattle are

killed for the protection of the general public. But we do not

feel that the dairyman should be placed in a position where

he can possibh^ buy tubercular cattle and when they are found

by the inspector to be tubercular to have the State pay him
for cattle that he has probably purchased at a nominal price.

Therefore some arrangement would have to be made in order

to overcome this and it appears to us that this might be done

by granting a sliding scale compensation for cattle killed on

account of their being found tubercular.

Without wishing to be considered as in any way dictating

a proper compensation, we would respectfully suggest that for
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the first year a compensation of two-thirds the actual value of

the animal killed might be allowed, for the second year
one-half its actual value and the third year one-third its actual

value. After the third year that no compensation be allowed,

because if the dairyman gets tubercular cattle into his herd

after the third year, it is his own fault and the result of lack

of care on his own part and he should stand the loss that is the

result of his own neglig-ence.

Another feature that has been suggested that would help

materially in the work is that when a man has his own cows

tested and declares certain cov/s tubercular that he be allowed

an additional five dollars for each animal so declared. This

would encourage the dairymen to clean up their own herds,

instead of waitino- for the State to come and do it for them.

We respectfully request that you read carefully and thought-

fully the following regulations adopted by the State Board of

Health for the dairies of this State and that, if you believe that

these regulations place a greater hardship upon the dairyman
than the death of a child places upon the father and mother

of that child, you call upon the State Board of Health to

abolish its regulations. On the other hand, if you believe

that the saving of these lives is worth the eftort made and

the money expended, that you do not place the sanitary regu-

lations for dairies in the hands of a dairy commissioner whose

object will be to increase the dairy products of the State with-

out regard to the protection of human life.

I do not mean to be considered as decrying the importance
of a Dairy Commissioner. This official is needed in our State.

His duty should be to teach the dairymen hov/ to keep clean

and how to produce the greatest returns from his dairy cattle.

But it does appeal to me that the protection of human life and

the sanitary direction of dairies as well as other places of busi-

ness where food products are handled, should come under the

direct supervision of the State Board of Health, whose function

it is to endeavor to protect the health and lives of our people.

I have stated that all dairies do not come up to the standard.

A large number of them we have warned that they must come

up to standard in regard to the sanitary conditions of their

dairies, and in a few instances we have revoked licenses of

those who have neglected to make improvements. But a fair

per cent of the dairies of the State have not been inspected at
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all. This is due to the lack of control of the State Board of

Health over local and Count}' Health Officers and in at least

one instance to the disposition of the Board of Countv Com-
missioners to interfere with these instructions.

A\"c find in one County there are 126 people who have taken

out licenses to conduct dairies, that there are four other places
in this Count}- from which butter is sold, making a total of

130 places requiring inspection and yet 59 of these places have

not been inspected during the year.

In another County we find that 273 places have not been

inspected, in another 149; in another, 95: another, 200; etc.. as

set forth in Table X\'I of this report.

The State Board of Health has repeatedly called the atten-

tion of the county 'Health Oft'icers to their failure to inspect
all places requiring inspection. From some we have gotten

reply that the County Commissioners have instructed not to

create any expense in making these inspections, in others that

the County Health Officer has not been allowed one cent in-

crease in salary since the adoption of the Pure Food law

(neither has the State Health Officer for that matter), and

that their salary will not justify them in spending time in

making these .inspections. In one County the Health Officer

reported that the County Commissioners had absolutely re-

fused to allow his traveling expenses while making these in-

spections and therefore he refused to make further inspections.

In the large majority of instances letters bringing these mat-

ters to the attention of the Cotmty Commissioners have ap-

parently been treated with utter indift'erence, at least no im-

provement has resulted therefrom, except in one instance in

which the County Commissioners removed the Health Officer

from office and appointed another in his |)lace.

But it is not always the underpaid Health Officer who does

the poorest work, or converselv, it is not always the Health

Officer who receives the highest salary that does the best

work. In one city that I haAc in mind the local Health Offi-

cer's salary was increased S75.00 a month on account of the

duties imposed on him tmder the Ptire Food law. The Secre-

tary of the State Board of Health visited this city and inspect-

ed every place there where food ])roducts are handled in a sin-

gle day and yet the local health officer, being allowed $75.00 a

month for work that the State Health Officer did in one dav
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floes not make any more thorough inspections than does the

Health Officer in another ciiy of similar size who receives

only $50.00 per month' as his entire compensation as Food

Inspector and Health Officer.

Another element that has given us great trouble is the in-

clination of the small incorporated towns to appoint some

doctor in the town as local Health Officer and then refuse

to give him any compensation whatever. When the Mayors

in these towns are written to we receive discouraging, not to

say insulting replies, when we receive any reply whatever.

Therefore if a thorough inspection is to be secured, the State

Board of Health must be given absolute control over local

inspectors, and no local man is going to do thorough work un-

til he is given a salary that will justify his doing pro])er work

and this salary be made sufficient to justify his devoting h:is

time to the work, and when such salary is allowed '.he Health

Officer should be required to devote his time to sanitary vv'ork

and should be prohibited from engaging in the practice of medi-

cine in either public or private capacity.

This can be easily accomplished by the smaller coanticb

combining and two appointing a single Health Officer, the

small towns placing themselves under the care of the County
Health Officers and paying a small proportion of the salary

allowed. In this way the total expenditure of two small coun-

ties and the small towns therein would be no mere, if as much,

as is being paid now for inefficient services. It is difficult to

use an illustration without being taken as wishing to discredit

the work of the local man, but I believe the Health Officer

in the County I am about to use as an illustration realizes my
position and will not feel that the following remarks are in-

tended as in any way to discredit his work.

One man devoting his entire time to sanitary work could

very w^ell cover all the territory and make all the inspections

required in Sweet Grass and Park Counties. Park Couuty is

now paying $1,200.00 a year to her County Health Officer.

Sweet Grass is paying $800.00 a year and the City of Living-

ston is. paying $600.00 a year, making a total of $2,600.00 paid

by the two Counties and the City of Livingston. Xow if these

two counties would combine they could employ the entire time

of a Health Officer and his traveling expenses would be no

greater in proportion than are the traveling expenses now
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paid to two County Health Officers. In this way the man

employed could afford to devote his time to the study of

sanitary problems and would not be in any way influenced in

giving- a decision on insanitary conditions because of the fact

that the insanitary condition might exist on the property of a

good patient or a prospective patient of his. Until this is

done we cannot hope to be rid of the numerous complaints
that come to us to the effect that Jones' place is inspected

and condemned, while Brown's place has never been inspected.

Another feature that is frequently brought to our attention

or that is frequently complained of is that there are some

dairymen conducting dairies without the State license, as re-

quired by law. We desire to present to you the efforts we
have made to secure the names of all persons selling milk or

milk products in this State.

We first wrote to the Health Officers in the various locali-

ties asking them to give us the names of all persons in their

localities selling milk there direct for human consumption or

to creameries. The replies to these letters indicated that there

were very few^ people handling or selling milk in this State. We
next wrote to all the creameries of the State and asked them
for a list of all persons who were selling milk or cream

to them. These lists very materially increased the names of

those selling milk or m.ilk products in the State. These lists

were then divided into Counties and sent to the County Health

Officer and he was called upon to find out whether all these

people were selling milk. In addition a copy of the dairy

regulations, a license application blank and a letter calling at-

tention to the law were sent to each name that we had been

able to secure of people who were said to be selling milk in

the State.

The Health Officers are supposed to have checked these

lists and returned them to us. but we have reason to believe,

in fact we have very strong evidence that in some instances,

at least, these lists were not very carefully checked.

In addition to this we have w'atched in our travels over the

State the depots and taken names of the shippers from cans

beino; forwarded to creameries, and in this wav we have se-

cured the names of dairvmen we had not rotten from the

creameries or other sources.

If there are dairymen in the State selling milk without a

license, and we believe there are, we have been unable to
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secure their names or evidence against them. Frequently com-

plaints have been made without foundation, as is instanced by
one case in Helena, where one dairyman complained very

strenuously of this man selling- milk. We went to this man

and asked him about it. He denied selling milk to anybody.
We had him watched for a week and we saw no evidence

during this week that he sold milk or milk products and we

have in our office today a sworn statement from this man that

he has not sold a drop of milk or butter since the first of

January, 191 1.

That it is entirely possible to inspect all of the dairies and

other places where food products are handled in this State by

employing the whole time of comparatively few men, is indi-

cated by the fact that the one special inspector employed by

the State Board of Health has in six months inspected 1,286

places where food products are handled, divided as follows :

Dairies 354

Hotels and Restaurants 482

]\feat Markets and Slaughter Houses . . 245

Confectioneries and Bakeshops 97

Other Places of Business 108

It is to be noted that these places of business were scattered

over the entire State, during these three months every County

having been visited with the exceptions of Beaverhead, Granite,

Lincoln and Madison Counties. In fact it is our belief that

six men devoting their entire time to this work can make regu-

lar monthly inspection of every place in the State where food

products are handled.

In Table XIII we have set forth the number of inspections

made in each County and the principal cities of the State and

the character of the place inspected. This shows a total of

13. 131 inspections made in the State during nine months. This

does not include the 1,286 inspections made by our special in-

spector.

Table XIV shows the number of meat markets and slaughter

houses inspected, the average number of . inspections of each

place and the highest and lowest grade found on these various

places

Table XV shows the same v/ith regard to confectioneries and

bakeshops.
Table XVI sets forth in tabulated form the same information
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with regard to the number of dairies, number of cows in the

dairies, number of cows tuberculin tested and the number of

reactors found.

Table XVII sets forth the same information relative to hotels

and restaurants.

Table XVIII shows the work done by one general inspector
in six months.
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REGULATIONS ADOPTED BY THE STATE BOARD OF
HEALTH NOVEMBER i8, 1911.

Dairies.

Regulation i. Xo building shall be used for stabling cows

for dairy purposes which is not properly constructed, well

lighted two (2) square feet of light for each cow, ventilated,

and provided with properly constructed gutters or dropping

troughs and a floor that can be readily kept clean and properly

drained.

Provided, that in existing dairy barns having not less than

one (i) square foot of light per cow, the owner of such barn

will be given until June i, 1912. to make the necessary changes

to provide two (2) square feet of light for each cow.

This does not prohibit a person milking cow^s for creamery

purposes only in the corral or barn yard, provided such corral

or vard is at all times kept clean and in a sanitary condition.

Regulation 2. Xo water closet, privy, cesspool, urinal, in-

habited, room or workshop shall be located within any building,

shed or room which is used for stabling cows for dairy pur-

poses, nor shall any privy, urinal or cesspool be permitted

within one hundred (100) feet of such building; nor shall any

hog. horse, sheep, goat or other animal be kept in any room

vhich is used for stabling cows for dairy purposes.

Regulation 3. All oersons milking any cows must thoroughly

wash their hands with soap and water immediately before

beginning to milk, and in dairies where the milk is sold direct

for human consumption, there must be provided in the dairy

barn sufficient wash basins, soap, and clean water, where em-

ployes may wash their hands.

Regulation 4. X^o cow that is sick shall be kept in the barn

with cows used for dairy purposes (this does not apply to cows

that have been physically injured) nor shall any cow be per-

mitted to calve in such building, unless such calving cow be

confined in a box stall, or separate room.

Regulation 5. X'o space in buildings or sheds used for sta-

bling cows for dairy purposes shall be less than 400 cubic feet

for each cow, and the stalls thereof shall not be less than three

feet in width.

Regulation 6. All rooms or stables in which cows are kept

for dairy purposes, m.ust be thoroughly clean at all times, and
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must be painted once every two (2) 3''ears, or lime washed once

each year.

Regulation 7. All manure shall be removed from the room

or stable in which cows are kept for dairy purposes at least

once each da}', and shall not be stored within less than one

hundred (100) feet of the stable -at any time after the first

day of May and before the first day of November of each year.

Between the first day of November and the thirtieth day of

April, manure ma^- be stored at a point not less than twenty

(20) feet from the barn and all manure thus stored must be

removed to a point not less than one hundred (100) feet from

the barn, on or before the thirtieth day of April of each year.

Provided, that when manure is placed in an inclosure sur-

rounded by a tight board fence, the drainage of such inclosure

being awav from the barn and dairv buildings, the removal

of manure to a distance of fifty (50) feet from the barn will

be permitted.

Regulation 8. Every person keeping cows for the production
of milk for sale shall caiise the long hairs to be clipped from

the udder of each cow monthly and cause the udder of each

cow to be thoroughl}^ cleaned before each milking.

Regulation 9. Ever}' person keeping cows shall provide an

abundant supply of pure, fresh water for them.

Regulation 10. Any enclosure in which cows are kept for

dairy purposes shall be graded and drained so as to keep the

surface reasonably dry and prevent the accumulation of water

therein, and no garbage, fecal matter or similar substance shall

be placed or allowed to remain in such enclosure.

Regulation 11. No cows used for dairy purposes shall be

fed on nor permitted to eat any stable bedding or other refuse

from any barn, nor any fermenting distillery, brewery or beet

sugar factory refuse.

Regulation 12. Every person keeping cows for dair}- pur-

poses, shall provide and use, a sufficient number of pails, cans

or other receptacles, made of glass, stoneware, glazed material,

or number one tin, for the reception of, storage and delivery
of milk, and shall cause all milk, as soon as drawn from each

individual cow, to be strained into a milk "can (not to exceed

ten (10) gallons) provided with an air-tight cover, which cover

shall at all times be kept on the can while in the barn, except
when the milk is being strained into such can, and the can
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shall be removed from the barn as soon as filled.

Regulation 13. The milk room shall be thoroughly screened

with not coarser than 14 mesh wire gauze and thoroughly pro-
tected against flies, properly lighted and ventilated, kept scru-

pulously clean and free from dust, shall not be used as a living

or sleeping room, nor in any way connected with any room
used for domestic or other purposes, and shall be separate from

the barn or stable in which the cows are kept. It shall be pro-

vided with a floor made of cement, tile laid in cement, oiled

wood or other impervious material, and shall be provided with

pure water and suitable facilities for straining, cooling and stor-

ing milk, and washing and sterilizing all utensils and apparatus
in which milk is received, stored and delivered. Xo milk room
shall be used for any other purpose than that of handling and

storing milk and cream.

Provided, that in dairies where cream is produced only for

creamery purposes, and in other dairies where not to exceed

four (4) cows are milked, one room of the residence used for

other purposes may be used instead of a milk house^; provided,
that such room is at all times kept in a clean and sanitary con-

dition.

Regulation 14. All cans, measures, bottles and other recep-

tacles of an}' sort used in the sale or handling of milk shall be

sterilized (scalded with boiling water or live steam) daily.

All separators must be thoroughly cleaned and scalded imme-

diately after each using.

Regulation 15. Immediately upon straining, all milk must

be cooled as quickly as possible, to a temperature not exceeding

50 degrees F. and shall be maintained, at a temperature of not

exceeding 50 degrees F. until delivered to consumer.

Provided, that where milk or cream is produced for creamery

purposes only, the cream shall be cooled to as low a tempera-

ture as possible, with ice or water available, as soon as sep-

arated.

Regulation 16. All milk cans delivered to creameries or dai-

ries, shall be covered with air-tight lids, and when conveyed in

ooen wagons, shall be covered with a white canvas or clean

cloth while being conveyed, and such canvas or cloth shall be

clean and free from dirt of any kind.

Regulation 17. All milk delivered to any residents, hotel,

restaurant or other place, where such milk is intended for
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human consumption, shall be conveyed in receptacles provided
with air-tight covers and transported in a covered vehicle.

Provided, that milk may be transported in open vehicles

when the container of. sucli milk is covered with white canvas

while being transported. Such canvas being at all times clean

and free from dirt and that none of the contents of such con-

tainer be transferred from one can or container to another in

the open, but all transferring be done entirely in rooms or

buildings suitable therefor.

Regulation i8. Every person engaged in the production,

storage, transportation, sale, delivery or distribution of milk,

immediately on the occurrence of any case or cases of infectious

disease either in himself or in his family or among his employes
or their immediate associates, or within the building or prem-
ises where milk is stored, sold or distributed, shall immediately

notify the local or County Health Officer of the existence of

such disease.

Regulation 19. Xo milk, cream, or other dair}' product shall

be sold or delivered from any dair}^ where there is a contagious
or infectious disease on the premises, nor shall any person

exposed to an}^ contagious or infectious disease be permitted
to milk any cows or handle any vessels used for milk until

all danger of communicating such disease to other persons
shall have passed, and no milk shaM be sold from any dairy
where there has been a contagious or infectious disease on

the premises until the premises have been thoroughly disin-

fected .under the supervision of the health ofificer and all uten-

sils used in anv connection with the handling of milk have

been thoroughly sterilized with boiling w^ater or live steam,
and the written approval of the health officer secured.

Regulation 20. Xo bottle, can, or other receptacle, used for

the reception or storage of milk shall be removed from a pri-

vate house, hotel, apartment, or tenament wherein a person
has any contagious or infectious disease without the written

approval of the health officer.

Regulation 21. A'essels used for storing or transporting milk

shall not be used for any other purposes and the placing of

any material other than milk in any such vessel shall be deemed
sufficient cause for revoking the license of the dairyman per-

mitting such use. This does not prohibit the use of water in

vessels for cleaning purposes.
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Regulation 22. The clothing worn by those milking cows
or engaged in any way in connection with the handling or

delivering of milk at or from any dairy must at all times be

thoroughly clean.

Regulation 23. All ice used in and about any dairy must
be pure and come from an uncontaminated and unpolluted
source.

Regulation 24. All
^ dairies must be inspected at regular in-

tervals bj local and county health officers and special inspect-

ors and when inspected will be scored according to the score

card which is a part of these regulations. When the score of

any dairy shall fall below 70 but shall reach 60 or more the

owner or proprietor of such dairy will receive a warning note,

and if on subsequent inspection, the score shall again fall below

70, or when the score of any dairy shall fall below 60, the

license of such dairy will be revoked and milk from such dairy
will be deemed as having been produced under unsanitary con-

ditions, the sale of which is contrary to law.

When a dairy license is revoked for any cause the Secretary
of the State Board of Health shall notify such dairyman of

the time and place of the next meeting of the State Board of

Health and such dairyman shall have the privilege of appear-

ing before said Board of Health to show cause why his license

should not be permanently revoked.

Regulation 25. These regulations must be posted in a con-

spicuous place in every dairy.

Regulations for Slaughter Houses and Meat Markets.

Regulation 44. All slaughter houses in which animals of

any kind are slaughtered, the meat of which is intended for

human consumption in this State, must have an abundant

supply of water from a well or other source which is not con-

taminated. \

Regulation 45. All slaughter houses must have water tight
floors made of non-absorbent material. In slaughter houses
where slaughtering is done each day, the floors must be thor-

oughly Avashed daily, where, slaughtering is done at irregular

intervals, the floors must be thoroughly washed immediately
after slaughtering is completed ;

and all eflFluvia and wash water
shall be conducted to a point not less than one hundred (100)
feet away from the slaughter house and so disposed of as to

prevent it entering any stream or pond or to contaminate any
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well whose waters are used in connection with the slaughter

house, or that may be used for domestic or manufacturing

purposes.

Regulation 46. All slaughter houses hereafter constructed

in the State of Montana must be provided with cement, or

tile floors and when it shall be found on inspection by any
health officer that the floor in use in any slaughter house is

composed of material of an absorbent character in which the

efifluvia collects and forms an insanitary condition such floors

must be removed and replaced by a floor made of non-absorb-

ent material.

Regulation 47. The walls and all exposed surfaces on the

inside of a slaughter house must be cleaned by washing or

scraping as often as may be necessary in order to keep the

premises in proper sanitarv condition. If the walls are not

painted they must be limewashed at least every three months.

Painted walls must be repainted at least once every year.

Regulation 48. All rooms where animals are killed or where

meat is handled or displayed must be completely screened with

not coarser than 14 mesh wire screen, at all doors, windows

and other openings and properly protected from flies.

Regulation 49. A\'hen the walls, tables or any equipment
used about a slaughter house are found to be in such condi-

tion that they cannot be readily made sanitary, they shall be

removed and replaced by proper materials of a sanitar}- char-

acter.

Regulation 50. A.11 trucks, trays and other receptacles, all

chutes, platforms, racks, tables, et cetra, and all knives, saws,

cleavers and other tools and all utensfls and machinery used

in moving, handling, cutting, chopping, mixing, canning, or

other process shall be thoroughly cleaned daily if used.

Regulation 51. The aprons, overalls or other outer clothing

of employes who handle meat shall l^e of a material that is

readih^ cleaned and made sanitary and shall be cleaned daily

if used. All persons who handle meats or meat food products
shall be required to keep their hands clean at all times, and for

this purpose wash basins Vv^ith an abundant supply of soap and

pure clean water must be provided at the slaughter house and

meat market.

Regulation 52. No person sufifering from or who has been

exposed to any contagious or infectious disease shall be per-
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mitted to work in or about any slaughter house or meat mar-

ket or to handle any meat intended for human consumption
until such person has been thoroughly disinfected under the

supervision of the health ofifTcer and authorized by him to per-
form such duties.

Regulation 53, All ofifal and refuse must be removed from
the slaughter house on the day of the slaughter and disposed
of in a sanitary manner.

Regulation 54. A\'hen the carcasses are to remain in the

slaughter house for a greater length of time than twelve (12)

hours, the slaughter house must be provided with a cooler or

ice box for the proper cooling and curing of meat and the

carcasses must be placed in such cooler or ice box directly after

being slaughtered and kept there until removed from the prem-
ises. Cooling and storage rooms must be properly ventilated

and at all times kept in a clean and sanitary condition.

Regulation 55. All pens and enclosures connected with any
slaughter house must be kept in a clean and sanitary condition,

and no hogs or other animals shall be kept within one hundred

'^100) feet of any slaughter house.

Regulation 56. No slaughtering shall be done in barns,

sheds, shipping pens or other buildings rot designed or suitable

for the slaughtering of animals and the handling, dressing and

cooling of meats
;
nor shall any slaughtering be done outside

of any building except in rural districts and then only when
*:he meat is intended for private consumption.
Provided that this regulation shall not be construed as pro-

hibiting L rancher from slaughtering his own cattle on his

own premises and delivering portions of the carcasses thereof

to customers in quantities of not less than fifteen (15) pounds
to each customer.

Regulation 57. Carts or vehicles in which meats or meat
food products are transported, peddled or delivered shall be

so constructed as to protect the m^at from contamination by
flies, dust or other extraneous matter; and the boxes or bodies

of such carts or vehicles must be washed daily, if used, and

maintained in a sanitary and cleanly condition.

Regulation 58. ^leat, whether entire carcasses, quarters or

cuts thereof, shall not be transported by teams, wagon or

otherwise, unless covered by clean white cloths, or other ma-
terial equally impervious to dust or other extraneous matter,
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and in such manner as to protect it from contamination by-

flies, dust or other extraneous matter.

Markets.

Regulation 59. ^NFeat markets, fish markets, or butcher shops
or stalls shall be completely screened as a protection against

flies, the floors shall be thoroughly scrubbed once each day and

scraps of meat, ofl:'al, bones, and other refuse organic matter

shall not be left exposed to the atmosphere of the room, but

must be kept in a closed receptacle, which must be emptied
once daily ;

the meat for sale shall not be kept exposed to the

air except in such quantities as are wanted for immediate use

but shall be kept in an adequate refrigerator or ice chest; under

no circumstances shall meat or meat food products be exposed
outside of the screened room

;
all tainted meat shall be removed

from the premises at once.

Regulation 60. All trays, counters, racks, tables, blocks,

etc., shall be thoroughly scraped and cleaned at least once each

day and as much oftener as may be necessary to keep them in

a clean and sanitary condition
;
and all knives, saws, cleavers,

and other tools and all utensils and machinery used in moving,

handling, cutting, chopping, mixing, canning, or other process

shall be thoroughly cleaned and washed in boiling water.

Regulation 61. The room or compartment in which meat or

meat lood products are pre])ared, cured, stored, packed or

otherwise handled shall be properly lighted and ventilated, and

shall be so located that odors from toilet rooms or catch basins,

tank rooms, hide cellars, etc., do not permeate them. All

rooms or compartments shall be provided with cuspidors, which

employes who expectorate shall be expected to use. Where
meat food products are prepared in market, i. e., sausage, lard,

pickled pork, etc., a separate room properly ventilated, lighted

and supplied with pure water shall be provided for this pur-

pose exclusively with the exception that sausage may be ground
in the market proper, when such grinding is done under thor-

oughly sanitary surroundings.

Regulation 62. All ice used in contact with any meat or

meat food products must be pure and free from pollution and

must have been made from unpolluted water.

Regulation 63. All slaughter houses and meat shops shall

be inspected at regular intervals by local and county health

ofi^cers and special inspectors, and when inspected shall be
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scored according- to the score card which is ]jart of these regu-
lations. When the score of any slaughter house or meat shop
«5hall fall below 70, but shall reach 60 or more, the owner or

proprietor of such slaughter house or meat shop shall receive

a warning note, and if on subsequent inspection, the score shall

again fall below 70, or when the score of any slaughter house
or meat shop shall fall below 60, the license of such slaughter
house or meat shop will be suspended and meat or meat food

products from such slaughter house or meat shop will be

deemed as having been produced under unsanitary conditions,

the sale ot which is contrary to law.

When a slaughter house or meat shop license is suspended
tor any cause, the Secretary of the State Board of Health shall

notify the owner or proprietor of such slaughter house or meat

shop of the time and place of the next meeting of the State

Board of Health, and the owner or proprietor of such slaughter
house or meat shop shall have the privilege of appearing before

said Board of Health to show cause why the license of such

slaughter house or meat shop should not be revoked.

Regulation 64. These regulations must be posted in a con-

spicuous place in every slaughter house and meat shop.

REGULATIONS FOR CONFECTIONERY SHOPS.
Regulation 65. Any room in wdiich any confectionery prod-

uct is prepared must be well lighted and ventilated. The
floors must be of cement, tile, oiled wood or other impervious
material. The walls and ceiling must be painted or lime wash-
ed. Walls, ceilings, floors, boxes, pans, machines, and all

other utensils used in mixing, or in handling in any way any
confectioner}^ product must be kept in a clean and wholesome
condition at all times. No water closet shall,. be directly con-

nected with the working room of any confectioner}^ shop or

factory.

Regulation 66. Before beginning work and before preparing
and mixing the ingredients, the persons engaged in the work
must wash their hands and arms thoroughly in clean water.

For this purpose sufficient wash basins, together with soap,

pure water and clean towels must be provided.

Regulation 67. Persons employed in the establishment must
while working, wear clean clothing, preferably white suits.



168 REPORT OF THE STATE BOARD OF HEALTH.

Regulation 68. Xo person having any communicable disease

and no person who has been exposed to any contagious or in-

fectious disease shall be employed in or permitted to work
in any confectionery shop or factory until such person presents
a written statement from a health ofificer showinor that he has

been properly disinfected and that there is no longer aiiy dan-

ger of his transmitting a communicable disease.

Regulation 69. All windows and doors must be protected
from flies by the use of screens made from not coarser than 14

mesh wire gauze.

Regulation 70. The supplies must be stored in dry places,

where they are protected from all contamination.

Regulation 71. The confectionery products must at all times

be handled in a clean and sanitary manner and must be pro-
tected from flies and other sources of contamination.

Regulation 72. It is strictly forbidden for any person to sit

or lie on any of the tables, shelves, etc., which are intended for

confectionery. Chairs and benches in sufficient number must
be provided to sit on.

Regulation 73. The working rooms must be furnished with

cuspidors, at least one in each room, which must be cleaned

dail\ Spitting on the floor is forbidden. Smoking in the

working rooms is prohibited.

Regulation 74. AA'orking rooms must not be used for any

purposes other than those strictly connected with the prepar-

ing of confectionery.

Regulation 75. Domestic animals must not be kept in the

confectionery shop or factory.

Regulation 76. Any confectionery showing dirt or filth shall

be deemed as an inpure food product, the sale of which is pro-

hibited by law.

Regulation 77. All confectionery shops and factories shall

be inspected at regular intervals by local and countv health

officers and special inspectors, and when inspected will be

scored according to the score card which is part of these regu-
lations. When the score of any confectionery shop or factory
shall fall below 70, but shall reach 60 or more, the owner or

proprietor of such confectionery shop or faptory shall receive

a warning note, and if on subsequent inspection, the score shall

again fall below 70, or when the score of an}' confectionery

shop or factory shall fall below 60, the license of such confec-

tionery shop or factory will be suspended and the confectionery
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from such shop or factory will be deemed as having been pro-
duced under unsanitary conditions, the sale of which is con-

trary to law.

When a confectionery shop or factory license has been sus-

pended for any cause, the Secretary of the State Board of

Health shall notify the owner or proprietor of such confec-

tionery shop or factory of the time and place of the next meet-

ing- of the State Board of Health, and the owner or proprietor
of such confectionery shop or factory shall have the privilege

of appearing before said Board of Health to show cause why
the license of such confectionery shop or factory should not be

revoked.

Regulation. 78. These regulations must be posted in a con-

spicuous place in every confectionery shop or factory.

REGULATIONS FOR HOTEL, RESTAURANT, AND
LUNCH COUNTER KITCHENS.

Regulation 79. The side walls and ceiling of every hotel,

restaurant or lunch counter kitchen shall be well plastered,

wainscoted or sealed with metal or lumber and shall be oiled,

painted or kept well lime washed and all interior wood work
shall be kept well oiled or painted with oil paints, which shall

be kept washed with clean soap and water. The floors of every
kitchen shall be made of cement, or tile laid in cement, brick,

oiled wood or other suitable non-absorbant material, and must
be flushed and washed clean with water at least once in every

twenty-four (24) hours and as much more frequently as may
be necessary to keep such floor in a clean and sanitary condi-

tion.

Regulation 80. The doors, windows and other openings of

every kitchen used in connection with any hotel, restaurant or

lunch counter shall be fitted with a self-closing screen door,

and wire window screens of not coarser than 14 mesh wire

gauze.

Regulation 81. Every such kitchen shall be provided with

convenient toilet room, which must not be in any way directly

connected with the kitchen. Such toilet room shall be furnished

with a ventilating flue or" pipe, which shall in no way connect

with the ventilating system of the kitchen. Every toilet room
must have adjacent to it a lavator}- or wash room, which must
be supplied with wash basins, soap, pure water and clean tow-

els. All employes who in any way handle or come in contact
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v;ith the foods prepared in such kitchen must before beginning
work or after visiting toilet wash their hands and arms in

clean water.

Regulation 82. No person or 'persons shall be allowed to

sleep in any kitchen in connection with any hotel, restaurant

or lunch counter.

Regulation 83. No person having any communicable disease

and no person who has been exposed to any contagious or in-

fectious disease shall be employed in or permitted to work in'

any kitchen mentioned above until such person presents a writ-

ten statement from a health officer showing that he has been

properly disinfected and that there is no longer any danger of

his transmitting a communicable disease.

Regulation 84. All pots, pans, kettles and other utensils

used in or about the kitchen must at all times be kept in a

clean and sanitary condition.

Regulation 85. All refuse matter must be kept in a covered

receptacle securely protected from flies, which receptacle must

be emptied and washed daily.

Regulation 86. Throwing slops, Avash water, or any other

refuse matter on the ground outside of the kitchen door shall

be deemed to produce an unsanitary condition and such prac-

tice will result in the revocation of the license authorizing the

conducting of such kitchen.

Regulation 87. Refrigerators
—All refrigerators and ice boxes

must at all times be kept in a clean and sanitary condition and

free from foul odors. Milk stored in refrigerators must be so

placed that it will not absorb odors from other food products
stored therein. Nothing but foods or food products shall be

placed in any such refrigerator.

Regulation 88. Store Rooms—All store rooms in which food

products are stored must be well lighted and ventilated and at

all times be kept in a clean and sanitary condition, so screened

that flies cannot secure access thereto and kept free from any
foul odor.

Regulation 89. All kitchens shall be inspected at regular

intervals b}' local and count}- health ofiicers and special inspect-

ors, and when inspected will be scored according to the score

card which is a part of these regulations. When the score of

any kitchen shall fall below 70, but shall reach 60 or more,

the owner or proprietor of such kitchen will receive a warning
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note, and if on subsequent inspection the scofe shall again fall

below 70 or when the score of any kitchen shall fall below 60,

the license of such kitchen will be revoked and food produced

from such kitchen will be deemed as having been produced
under unsanitary conditions, the sale of which is contrary

to law.

When a kitchen license is suspended for any cause, the Sec-

retary of the State Board of Health shall notify the owner or

proprietor of such kitchen of the time and place of the next

meeting of the State Board of Health, and the owner or pro-

prietor of such kitchen shall have the privilege of appearing

before said Board of Health to show cause wh}- the license of

such kitchen should not be revoked.

Regulation 90. These regulations must be posted in a con-

spicuous place in every kitchen.

REGULATIONS FOR BAKE SHOPS.

Regulation gi. Any room in which any dough, pastry or

other food product is prepared for baking must be well venti-

lated and lighted. The floors must be of cement, tile, oiled

wood or other impervious material. The walls and ceiling must

be painted or lime washed. Walls, ceilings, floors, boxes, pans,

machines,, and all other utensils used in mixing, baking, or in

handling in any way any bread, cake, pies, doughnuts, or other

food produced must be kept m a clean and wholesome condi-

tion at all times. No closet or lavatory shall be directly con-

nected with the working room of any bake shop.

Regulation 92. Before beginning work and before preparing

and mixing the ingredients, all persons engaged in the work

must wash their hands and arms thoroughly in clean water.

For this purpose sufflcient wash basins, together with soap,

pure water and clean towels, must be provided.

Regulation 93. Persons employed in the establishment must,

while working, wear clean clothing, preferably white suits.

Regulation 94. Xo person having any communicable disease

and no person who has been exposed to any contagious or in-

fectious disease shall be employed in or permitted to work in

any bakerv until such person presents a written statement from

a Health officer shovring that he has been properly disinfected

and that there is no longer any danger of his transmitting a

communicable disease.
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Regulation 95.' All windows and doors must be protected

from flies by the use of screens made from not less than 14

mesh wire crauze.

Regulation 96. The supplies must be stored in dry places,

where they are protected from all contamination. Water used

to coat the bread must be provided fresh each day and must

come from an uncontaminated source.

Regulation 97. The bread, pastry, and other food products
must at all times be handled in a clean and sanitary manner

and must be protected from flies and other sources of contam-

ination. .

Regulation 98. It is strictly forbidden for any person to

sit or lie on any of the tables, shelves, etc.. which are intended,

for the dough or baked articles. Chairs and benches in suffi-

cient number must be provided to sit on.

Regulation 99. The working room must be furnished with

cuspidors, at least one in each room, which. must be cleaned

daily. Spitting on the floor is forbidden. Smoking, in the

working rooms is prohibited.

Regulation 100. Working rooms must not be used for any

purpose other than those strictly connected with the preparing
and baking of food.

Regulation loi. Domestic animals must not be allowed in

Lhe bake shop.

Regulation 102. Any bread, pastry or other bake-shop prod-
uct showing dirt or filth shall be deemed as an impure food

product, the sale of which is prohibited by law.

Regulation 103. Refrigerators
—All refrigerators and ice boxes

must at all times be kept in a clean and sanitary condition and

free from foul odors. Alilk stored in refrigerators must be so

placed that it will not absorb odors from other food products
stored therein. Nothing but foods or food products shall be

placed in any such refrigerators.

Regulation 104. Store-Roonis—All store-rooms in which food

products are stored must be well lighted and ventilated and at

all times be kept in a thoroughly clean and sanitary condition

so screened that flies cannot secure access thereto and kept

free from anv foul odor.
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BAKERIES.

Regulation 105. Bread labeled or ofifered for sale as "rye

bread,"' "Whole \\^heat Bread," or other name indicating a spe-
cial kind of flour which is not entirely from rye-flour, whole

wheat flour or other flour indicated by the name used in the

sale of the bread shall be deemed as misbranded unless the

word "Compound" or "Mixture" is used on the label or in

designating the character of the bread.

Regulation 106. All bakeries shall be inspected at regular in-

tervals by local and county .health olBcers and special inspect-

ors, and when inspected will be scored according to the score

card which is part of these regulations. When the score card

of any bakery shall fall below 70, but shall reach 60 or more,
the owner or proprietor of such bakery- will receive a warning
note, and if on subsequent inspection, the score shall again fall

below 70, or when the score of any bakery shall fall below 60,

the license of such bakery will be suspended and bread, cake,

pies, doughnuts or other food products from such l^akery will

be deemed as having been produced under unsanitar}- condi-

tions, the sale of which is contrary to law.

When a bakery license is suspended for an}- cause the Sec-

retary of the State Board of Health shall notifV the ovvner or

proprietor of such bakery of the time and place of the next

meeting of the State Board of Health, and the owner or pro-

prietor of such bakery shall have the privilege of appearing
before said Board of Health to show cause why the license of

such bakery should not be revoked.

Regulation 107. These regulations must be posted in a con-

spicuous place in every bake shop or bakery.

REGULATIONS FOR HOTEL, RESTAURANT, AND
LUNCH COUNTER DINING ROOMS.

Regulation 108. The dining room of every hotel or restau-

rant and ever}- lunch counter must be thoroughly protected
from flies by the use of efficient fly screens made from not

coarser than 14 mesh wire gauze placed at all the windows
and doors.

Regulation log. The floors, side walls, ceilings, and all wood
work in such dining rooms or lunch counters must at all times
be kept in a clean and sanitary condition.

Regulation no. All tables, counters, dishes, napery. etc.,

used in any such dining room or lunch counter must at all
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times be clean and free from ain- filth of any kind whatsoever.

Regulation iii. No person suffering from a communicable
disease shall be employed in any hotel, restaurant, dining room,
or lunch counter and no person suffering from or who has been

exposed to any contagious or infectious disease shall be per-
mitted in any hotel, or restaurant, dining room or lunch counter

until such person presents a statement from a Health Officer

stating that such person has been thoroughly disinfected and

that there is no longer any danger of his transmitting a com-«

municable disease.

Regulation 112. All refrigerators, pantries, and other places in

which foods or food products are stored or kept, must at all

times be kept in a thoroughly clean and sanitary condition and

nothing but pure, clean, wholesome foods or food products, or

ice shall be placed in any such refrigerator, pantry, or other

place where food products are kept.

Regulation 113. All dining rooms of every hotel or restau-

rant and every lunch counter shall be thoroughly inspected at

regular intervals by local and county health officers and special

inspectors, and when inspected will be scored according to the

score card which is part of these regulations. When the score

of any dining room or lunch counter shall fall below 70, but

shall reach 60 or more, the owner or proprietor of such dining
room or lunch counter will receive a warning note, and if on

subsequent inspection, the score shall again fall below 70, or

when the score of any dining room, restaurant or lunch counter
shall fall below 60, the license of such dining room, restaurant

or lunch counter will be suspended and food products from such

dining room, restaurant or lunch counter will be deemed as

having been produced under unsanitary conditions, the sale

of which is contrary to law.

When a hotel, restaurant, or lunch counter dining room li-

cense is suspended for an}^ cause, the Secretary of the State

Board of Health shall notify the owner or proprietor of such

hotel, restaurant, or lunch counter dining room of the time and

place of the next meeting of the State Board of Health, and
the owner or proprietor of such hotel, restaurant, or lunch

counter dining room shall have the privilege of appearing be-

fore said Board of Health to show cause why the license of

such hotel, restaurant, or lunch counter dining room should not

be revoked.
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Regulation 114. These regulations must be posted in a con-

spicuous place in every hotel dining room, restaurant or lunch

counter.

TABLE XIII.—NUMBER OF INSPECTIONS REPORTED TO THE STATE
BOARD OF HEALTH FROM JAN. 1st. 1912. TO SEPT. 30th, 1912,
ARRANGED ACCORDING TO COUNTIES AND PRINCIPAL CITIES.

COUNTY.

2.

P 3
3 a

-1
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TABLE XIV.—MEAT MARKETS AND SLAUGHTER HOUSES.

COUNTY.

yi%^
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TABLE NO. XV. -CONFECTIONERIES AND BAKE SHOPS.
INCLUDING SEPTEMBER 30. 1912.

UP TO AND

COUNTY.

6JQ?
» o s
?r3 3

o'
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01

p 3 o

o 2 3
2. M

3-0 o

M,3 O
•
" 3

3;

9

o

01

O

ffl

of)

Beaverhead
Blaine
Broadwater
Carbon
Cascade (Excl.
Great Falls . .

Chouteau
Custer
Dawson
Deer Lodge (Excl.
Anaconda
Fergus

of)

Flathead
Kalispell
Gallatin
Bozeman
Granite
Hill
Jefferson
Lewis and
Helena
Lincoln
Madison
Meagher
Missoula
Missoula
Musselshell
Park (Excl.
Livingston
Powell
Ravalli
Rosebud
Sanders
Silver Bow
Butte
Sweet Gras
Teton
Valley
Yellowstone
Billings

(Excl. Of)

(Excl. of)

Clark (Excl. of)

(Excl.
City

of)

of)

(Excl. of)

(Excl. of)

Totals

4
3
2
8
4

15
3
9

5

15
8
6

3

6
7
4
5
2

14
2
1
6
3

10
5

1
5
5
9
o
O

14
3

31
1

12
18
5

15

281

4
2
3

38
9

66
5

29
24

"43
62
15
20
3

45
4

10
2

2

40
7
1

26
o

62
13
1

23
8

55
8

23
15

146
8

31
25
14
28

922

1.5
4.7
2.2
4^4
1.6
3.2
3.0

8.6
4.1
1.8
3.3
1.0
7.5
.5

2.5
.4

1.0
2.8
3.5
1.0
4.3
.6

6.2
2.6
1.0
4.6
1.6
6.1
2.6
1.6
5.0
4.7
8.0
2.5
1.3
2.8
1.8

100
100
97

100
88

100
100
100
89
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100
100
100
100
100
100
94
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100
90
94
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87

100
95
87
98

100
100
96

100
100
100
100
100
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100

96

95
88
81
81
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60
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74
40

"78
62
54
64

100
73
83
61
79
89
74
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94
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89
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25
65
50
90
75
65
64
83
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TABLE NO. XVI.—DAIRIES.

COUNTY.
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TABLE XIII.—HOTELS AND RESTAURANTS UP
SEPTEMBER 30, 1912.

TO AND INCLUDING

COUNTY.

E:5

P o

CO -M

I 3

,

>
o2t
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o

9
p
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O
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of)
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Hill
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Totals

46
31
15
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30
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16
47
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2

14
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5
49
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•19
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26
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9
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2
I
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28
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4
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1.60
3.35
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.86
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100
] (Ml
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100
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59
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71
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46
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16
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SPECIAL INSPECTIONS MADE FROM APRIL 1st TO SEPTEMBER 30th,

INCLUSIVE.
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THE WORK OF THE LABORATORY.
Under the Pure Food law the Professor of Chemistry at the

State Agricultural College is made the Chemist to the State

Board of Health, and is required to make all analyses of foods,

drugs, etc. For this purpose he is allowed one assistant at

$1,500 per year. With his duties as Professor of Chemistry
at the College it is natural he cannot devote a great deal of his

personal time to this work^ hence practically all the analyses

of foods, etc., must be made by the one assistant allowed, such

unpaid assistants as can be secured from the classes.

Notwithstanding this lack of sufficient help, the following

report from the laboratory shows a remarkable amount of work

performed when compared with the work performed in other

States with large forces employed in the laboratory. With the

small force of men employed in the laborator}^ we of course

were not able to go extensively into all lines of food products

and were not able to even touch the subject of drugs. Deem-

ing it advisable to do thorough work along some particular

line, we took up the study of milk and milk products and have

gone very thoroughly into this subject, at the same time pur-

chasing and submitting for analyses other food products as

the work of the laboratory would permit. But even with this

limiting of our field of work, the laboratory has been and is at

this time swamped with work and yet not more than one-fourth

of the samples have been submitted for analysis that we would

have liked to have submitted. We have asked Prof. Cobleigh
to submit an estimate of the necessary expenses for the next

two years in order to carry on work efficiently. He estimates

that it will require at least $5,000 per year to secure sufficient

help to carry on the work under the Pure Food law.

The present arrangement of having the laboratory located

at the Agricultural College is fairly satisfactory, but we be-

lieve that with a laboratory located at the Capitol here, the

State Health Officer can be in constant touch with the chemist,

and time would be frequently saved in matters demanding im-

mediate attention. The health officer should at all times be in

close touch with the laboratory department.

The following report of the Chemist shows the amount of

work done from January ist, to September 30th, 1912, but it

does not show one important feature, namely, that whereas

the first samples of food products purchased in nearly every
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community were found to run below standard, the second sam-

ple purchased in every community were rarely below standard.

A warning given as result of the first finding of the food prod-
ucts below standard immediately resulted in such product be-

ing brought up to the standard required b}^ law.

It is impossible to estimate the amount of butter alone that

the people of this State have received for the same money be-

cause of the improved standard of milk quality resulting from

these examinations, but it certainly amounts to more than the

entire cost of the Public Health Department.
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REPORT OF THE CHEMIST TO THE STATE
BOARD OF HEALTH.

Dr. T. D. Tuttle, Secretary of the State Board of Health.

Helena, IMont.

Dear Sir:

I have the honor of subniittino- below a brief report indicat-

ing the analytical work performed in the State Board of Health
Food and Drug Laboratory from Jan. 2, 1912, to Nov. 15, 1912.

In accordance with the provisions of Sec. 13. of the ^lontana
Food and Drug Act, Chapter 130, Session Laws 191 1, a

State Laboratory for analyzing foods, drugs, and water
was opened on January 2, 1912. The law provides that this

laboratory shall be located at the Bozeman State College of

Agriculture and Mechanic Arts, Bozeman, and consequently
President J. M. Hamilton of the college authorized the follow-

ing organization of the laboratory staff :

W. '\l. Cobleigh, Chemist.

C. E. ]\Iollet, Director of Drug Analyses.
D. L. Weatherhead, Analyst.
D. B. Swingle, Bacteriologist.

H. M. Jennison, Assistant Bacteriologist.

Carl Gottschalck, Assistant in Chemistry.
Ella Olson, Clerk and Stenographer.
With the exception of ^^Fr. Weatherhead, 'Sir. Gottschalck and

Miss Olsen, the laboratory staff are members of the college

faculty and their time is occupied primarily with teaching. The

faculty members of the staff", however, act in an executive and

advisory capacity without extra pay from the State. This or-

ganization gives an efficient laboratory force at a minimum

expense, and makes it possible through the co-operation ar-

ranged between the heads of the Departments of Pharmacy,

Bacteriology and Chemistrv to broaden the field of work that

can be covered.

The salaries of Mr. Weatherhead, ^Ir. Gottschalck and Miss

Olsen are the only salaries paid in full or in part bv funds pro-
vided by the food law. Mr. Weatherhead was elected to the

position of analyst while employed as a chemist in the U. S.

Food Inspection Laboratory at New York City. He is given
the direct responsibility of making the analyses and reports on

the samples collected and submitted by the State Board of
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Kealth. He is assisted b}'^ ^Ir. Gottschalck in the analyses of

both foods and water.

The Agricultural College furnishes the laboratory and office

rooms, ample library facilities, and the equipment for the lab-

orator5^ The supplies and chemicals required have been pur-
chased by funds provided by the food law.

Detailed statements of the analyses of food products made
to date have been published month by month in the State

Board of Health Bulletin. In this report only a brief summ.ary
will be given.

MILK.
According to the standard adopted "adulterated milk is milk

containing more than eighty-eight (88) per cent water and less

than eleven and three-quarters (11.75) P^^ cent of total solids,

eight and one-half (8.5) per cent of solids not fat, and three

and one-quarter (3.25) per cent fat
;
milk which has been di-

luted with water or into which has been introduced any foreign

substance whatever. This includes all substances added for '-.he

purpose of preserving, coloring and thickening milk or cream;

or milk handled in an unsanitary manner or contrary to the

rules and regulations of the State Board of Health."

SUMMARY OF MILK SAMPLES ANALYZED.
No.

Xorm.al 397
Below standard in fat 133

Below standard in solids 51

*Unofficial 100

Preservatives i

Broken in Shipment 8

690

'^Samples that Avere soured or churned on reaching the lab-

oratory, were classified as unoft'icial.

The table following is a summary of the milk samples classi-

fied according to the large cities and counties.
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of)

Beaverhead
Broadwater
Carbon
Cascade (Excl
Great Falls . .

Chouteau
Custer
Dawson
Deer Lodge (Excl.
Anaconda
Fergus

of)

(Excl. of)

(Excl. of)

(Excl.
City

Flathead
Kalispell
Gallatin
Bozeman
Granite
Jefferson
Lewis and
Helena
Lincoln
Madison
Meagher
Missoula
Missoula
Musselshell
Park CExcl
Livingston
Powell ...

Ravalli
Rosebud
Sanders
Silver Bow
Butte
Sweet Grass
Teton
Valley
Yellowstone (Excl
Billings

Clark (Excl. of)

of)

of)

(Excl. of)

of)

Totals

^1
^3
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ICE CREAM.
"Ice cream is a frozen product made from cream, gelatine

and sugar, with or without flavoring, and contains not less

than fourteen (14) per cent of milk fat and not more than

eight-tenths (.8) per cent pure gelatine."

SUMMARY OF ICE CREAM SAMPLES ANALYZED.
No.

Normal 53
Below' standard in fat 37
Unofficial 7
Contain preservative? 2

99

BUTTER.
"Butter Is the clean, non-rancid product made by gathering

in any manner of fresh or ripened milk or cream in a mass,
which also contains a small portion of other milk constituents,

with or without salt or added coloring matter, and contains

not less than eighty-two and five-tenths (82.5) per cent of

milk fat."

SUMMARY OF BUTTER SAMPLES ANALYZED.
No.

Total number of samples 365
Normal 272
Below standard in fat . . 87
Underweight 246

LARD.
"Lard is the rendered, fresh fat from hogs in good health at

the time of slaughter, is clean, free from rancidity, and con-

tains, necessarily incorporated in the process of rendering,

not more than one (i) per cent of substance other than fatty

acids and fat."

Leaf lard is lard rendered at moderately high temperatures
from the internal fat of the abdomen of the hog, excluding that

adherent of the intestines, and has an iodin number not greater
than sixty (60).

Neutral lard is lard rendered at low temperatures.
SUMMARY OF LARD SAMPLES ANALYZED.

No.
Normal 14'

Contain beef fat 7

21
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SOFT DRINKS.
SUMMARY OF SOFT DRINKS ANALYZED.

No.
Normal 9
Contain saccharin 15
Broken in shipment i

25

CATCHUP.
"Catchup (ketchup, catsup), is the clean, sound product made

from the properly prepared pulp of clean, sound, fresh, ripe

tomatoes with spices, and with or without sugar or vinegar;

mushroom catchup, walnut catchup, et cetera, are catchups
made as above described, and conform in name to the sub-

stances used in their preparation."

Two samples of catchup were analyzed and found to be

normal.

SAUSAGE.
"Sausage or sausage meat shall be held to be a comminuted

meat from meat cattle or swine, or a mixture of such meats,

either fresh, salted, pickled nr smoked, with added salt and

spices and with or without the addition of edible animal fats,

blood and sugar, or subsequent smoking. It shall contain no

larger amount of water than the meats from which it is pre-

pared contain when in their fresh condition, and if it bears a

name descriptive of kind, composition, or origin, it must corre-

spond to such descriptive name. All animal tissues used as

containers, such as casing, stomachs, etc., must be clean and

sound and impart to the contents no other substance than salt.

All sausage found to contain any cereal, or added water, or

other substance, except as herein stated, shall be deemed as

adulterated."

Two samples of sausage were analyzed and found to con-

tain added color.

Three samples of Hamburg steak were analyzed and found

to contain no harmful ingredients, and were classed as legal.

MISCELLANEOUS AND UNOFFICIAL SAMPLES.
Considerable work has been done on miscellaneous samples.

The question of the use of viscogen or calcium sucrate in cream

has been investigated. Samples of aniline dyes intended for

use in coloring Qgg noodles have been studied and opinions ren-
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dered on their use. A thickener intended for use in the manu-
facture of ice cream was found to be composed of a mixture of

gum and sugar: "The gum is a second grade tragacantli or

tragacanth with adulteration of similar gums." The sample
could not be used legally in preparing ice cream for the mar-

ket.

A sample of Freezine was examined for formaldehyde and

precautions in the use of same for washing milk cans was given.

A sample of Cold Storine used for the preservation of meat

was found to be largely common salt and saltpeter. An opin-

ion was rendered on the use of this preservative for meats.

A sample of Mrs. Price's Canning Compound was analyzed
and it was found that it was composed of boric acid entirely,

oi possibly with a mixture of a small amount of borax.

A few samples of whiskey were analyzed for harmful ingre-

dients. Negative results were obtained in all cases.

WATER.
A total of thirty-four (34) water samples were analyzed

chemically and most of the samples were tested by Professor

Swingle bacteriologically. Twelve (12) were pronounced sus-

picious and twenty-two (22) were considered safe for domestic

use.

For several years before the Board of Health laboratory was

established at the college, a good many sanitary analyses of

water were made by the Departments of Bacteriology and

Chemistry. With the co-operation of Dr. Tuttle and with'

funds provided by the Board of Health, a sanitary survey of the

Yellowstone River was conducted in the summer of 1910. The

complete report on this survey was published in the last bien-

nial report of the Board of Health. Analyses have been made
of the city supplies of the State to determine their sanitary

qualities so that the data obtained by testing supplies of known

purity could be used in the study of waters that are considered

to be the source of infection.

A large number of surface waters have been analyzed in va-

rious parts of the State and considerable progress in the study

of the sanitary qualities of farm wells has been made. All of

this data is on record in the office of the Secretary of State

Board of Health and forms a valuable record for reference.

Many of the analyses have been published in the monthly bul-

letin of the Board of Health.
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INVESTIGATION.
Considerable time has been devoted to the investigation and

study of methods suitable for food and water analysis. Mr.

Weatherhead prepared an extensive report on the methods of

identification and separation of aniline colors for the Associa-

tion of Offi'cial Aericultural Chemists. This society adopts the

official methods of analysis.

Professor Swingle and his assistants have devoted a great

deal of time and energy to perfecting bacteriological methods

of testing water and sewage suitable to conditions found in

Montana. Much valuable data has been secured.

Modifications in the routine chemical methods of analyzing

water have been worked out, with the assistance of Mr. Gotts-

chaick, suitable to local conditions, which facilitates the work
in this department materially.

INCOMPLETE WORK.
A variety of samples are now in the laboratory and consider-

able work has been done gju these samples, but a final report
cannot be made at this time.

It should be borne in mind that while the laboratory was

opened January 2, 1912, it was necessary to do considerable

preliminary work before official samples could be received.

Therefore, this report dated November 15th, includes the work

done in nine and a half months of the calendar year.

Respectfully submitted,

W. M. COBLEIGH.
Bozeman, Montana, November 15th, 191 2.
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