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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO THE ERAD-
ICATION AND CONTROL OF WOOD TICKS.

December 1, 1948

To the General Court of Massachusetts.

In accordance with the authority delegated to it, the
Department of Public Health has investigated the prob-
lem of the eradication and control of wood ticks as
provided by chapter 36 of the Resolves of 1948. This
resolve reads as follows:

Resolved, That the department of public health is hereby author-
ized and directed to make a study and investigation relative to the
eradication and control of wood ticks. Said department shall, in the
course of its study and investigation, confer and co-operate with such
agencies of the commonwealth or any political subdivision thereof,
and with such civic and other associations or organizations, as may
be engaged in making a study and investigation of the said elimina-
tion of wood ticks. It shall report to the general court the result of
its study and investigation, and its recommendations, if any, together
with drafts of legislation necessary to earn' its recommendations into
effect, by filing the same with the clerk of the house of representatives
on or before the first Wednesday of December in the current year.

This resolve was passed as a result of the strong popular
demand of those who own homes or spend vacation
periods on the South Shore, Cape Cod and near-by
islands, that something should be done about the annual
nuisance caused by the prevalence of wood ticks. These
ticks not only cause distress and irritability among dogs,
but are found with great frequency crawling upon humans
and sometimes attached to them. During the late spring
and early summer months dogs in the area must be
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either tied up to keep them out of grassy and bushy
tick-infested areas, or measures must be taken to remove
the ticks from those which are allowed to run at large.

The importance of the tick problem has been increased
in recent years by the discovery that cases of Rocky
Mountain spotted fever and tularemia, both of which
can be conveyed by ticks, are being found in the area
somewhat more frequently than previously. This has
resulted in much adverse publicity about this important
vacationing area. The Department receives numerous
letters from persons out-of-State who wish to spend
vacation periods in southeastern Massachusetts inquiring
as to the danger of contracting tick-borne diseases. Up
to the present time the number of cases discovered has
been small, but the adverse publicity is far out of propor-
tion to the actual danger of acquiring the disease. It is
important, therefore, to determine if it is economically
feasible to reduce the number of ticks to a low level.

Since the funds for this study were supplied in the
supplementary budget, and did not become available
until July 1, the investigation could not be begun until
after that date. It was pointed out at the hearings before
committees of the General Court that ticks begin to
emerge from a winter of hibernation in the first warm days
of the spring, and they usually reach their peak some wr eeks
before July 1. For this reason, only some preliminary
facts could be gathered this year and a few attempts to
apply control measures carried out by the time the ticks
disappeared for the season. Enough was learned of the
problem, however, so that by continuing the study in 1949
experiments in the use of sprays and other control meas-
ures can be begun soon after the ticks emerge in April.
This will give a full season to determine how often spray-
ing will have to be carried out, and the concentrations of
spray materials necessary, to obtain reasonable control.
It must be understood from the cutset that ccmplete
eradication is scientifically and economically impossible.

When the Department was assured that the bill was
likely to pass, publicity was released to the effect that the
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Department was hoping to carry out a study during the
summer and invited persons in the tick-infested areas to
send in information in regard to local spots where the
ticks were most prevalent and to forward specimens
which could be identified later. There was a very en-
couraging response to this publicity even before July 1.

As soon as the bill was passed on May 25, an advisory
committee was appointed by the Commissioner to con-
sider plans for the study being drawn up by the Depart-
mental personnel. Those invited to serve on the Com-
mittee were

Prof. Charles P. Alexander, Head of Department of Entomology,
University of Massachusetts, Amherst.

Prof. Joseph C. Bequaert, Head Curator of Recent Insects, Museum
of Comparative Zoolog}' Harvard University, Cambridge.

Prof. Frank M. Carpenter, Professor of Entomology, Harvard Uni-
versity, Cambridge.

Dr. F. Sargent Cheever, Assistant Professor of Bacteriology and
Immunology, Harvard Medical School, Boston.

Dr. H. Quirnby Gallupe, Secretary, Massachusetts Medical Society.
Mr. Arthur T. Lyman, Commissioner, Massachusetts Department of

Conservation.
Dr, Fred L. Moore, County Health Officer, Barnstable County Health

Department.
Gen. J. S. Simmons, Dean, Harvard School of Public Health
Dr. John C. Snyder, Professor of Public Health Bacteriology, Harvard

School of Public Health.
Dr. Conrad Wesselhoeft, Clinical Professor of Infectious Diseases,

Harvard School of Public Health.
Mr, Howard A. Merrill, District Agent, Wildlife Service U. S, Depart-

ment of the Interior, Boston,

A meeting of this Committee was held on June 10, at
which time a tentative plan for the activities in 1948
was thoroughly discussed. The intimate knowledge of
members of the Committee regarding the problems faced
produced several changes in the preliminary plans and
numerous profitable suggestions regarding details. A sec-
ond meeting of the Committee was held on October 21
to evaluate the work of the season and to make plans
for 1949.
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When the funds became available, arrangements were
made with entomologists at Harvard University to super-
vise the identification of the specimens sent in, and two
men who had training in entomology were hired to carry
out the field studies and identify the specimens under
supervision.

These field workers were immediately" sent to the com-
munities where ticks were said to be most numerous.
They attempted to find areas which would be suitable
for carrying out control experiments. In most instances
the ticks had decreased to such a low level that the re-
sults of spraying operations could not be properly evalu-
ated. In eight small areas, however, there were still
sufficient ticks to make some preliminary studies worth
while.

After analyzing information obtained from experi-
ments which were being carried on by the state agencies
in Georgia, Long Island, New York and elsewhere, and
by the Federal Bureau of Entomology and Plant Quar-
antine, it was decided to use DDT applied in amounts of
approximately" three pounds per acre. In each instance,
the area selected was divided into two parts; one was
sprayed with DDT and the other left unsprayed. Each
area was revisited at approximately weekly intervals.
There was a gradual decline in the number of ticks found
in the unsprayed areas, and by the middle of August the
ticks had practically disappeared. However, in the
sprayed areas the ticks had been reduced almost to the
vanishing point by the time of the first return visit, in-
dicating that the chemical was producing a marked effect
upon the prevalence of the ticks in these small areas.
The experiments in control were discontinued about
August 15, when the ticks went into hibernation.

Meanwhile, efforts were continued to determine how
widespread the ticks had become in the State, particu-
larly how far to the north and west they were present
in sufficient numbers to be a nuisance. Personnel of the
other state departments, official agencies of cities and
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towns, and numerous voluntary agencies were called upon
to aid in accumulating information along this line. The
response was much less than would have been obtained
if the requests had been sent out during the height of the
tick season, but a considerable amount of information
was accumulated.

It appears that the wood tick nuisance is limited largely
to Barnstable, Dukes and Nantucket counties, with con-
siderable areas along the shore line of Plymouth and
Bristol counties having sufficient numbers to be a nui-
sance. However, ticks are found in smaller numbers
over Norfolk County and the southern parts of Middle-
sex and Essex counties. A few specimens were sent in
from Worcester County; three specimens from Hamp-
den County, one from Hampshire County, and none
from Franklin and Berkshire counties. Suffolk County
is so heavily populated that there are practically no
areas where ticks can multiply.

Several other varieties of ticks were sent in by persons
who found them upon themselves or upon animals.
Most of these came from rural areas. However, a number
of specimens of the brown dog tick were received from
urban areas. This tick often becomes a nuisance in
homes, when brought in by dogs.

It is doubtful if the wood ticks sent in from the northern
and western parts of the State were actually multiplying
in the areas from which they were sent. Numerous per-
sons and dogs visit the tick-infested areas every year,
and some of the ticks may have been those which were
picked up on Cape Cod or the south shore and carried
to the areas from which they were reported. It is possible
that there may be a few localized areas suitable for wood
ticks to multiply in the interior of the State, but so far our
attention has not been called to an area north and west
of Boston in which it can be firmly established that wood
ticks are breeding in sufficient numbers to be a nuisance.
It may be that when information begins to come in earlier
in the season of 1949 such small circumscribed areas may
be found.
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The most accurate way of determining whether ticks
are breeding in an area is to trap field mice and other
small rodents on which the ticks spend the immature
stages of their life history. It is fairly easy for adult
ticks to be carried to distant portions of the State be-
cause they feed upon dogs and sometimes upon man and
can be carried long distances. On the other hand, the
small rodents do not migrate more than a few hundred
feet, and when the larvae and nymphs are found upon
them in an area, it is established that the wood tick is
breeding at that spot.

After the cessation of the experiments in control, the
field workers spent some time trapping field mice, shrews
and other small rodents. In Barnstable County, these
were found to be harboring the immature forms of the
wood tick. In one small area in western Norfolk County
no wood ticks were found upon the mice and shrews
which were trapped. It is important that further trapping
of small rodents lie carried out during the coming season,
if there is a question as to whether ticks are breeding in an
area.

The search for agents to be used against wood ticks
continues. It is expected that information regarding
the effectiveness of new chemicals tried out by various
state and federal agencies during the past summer may
become available during the next few months. Even if
only DDT is available, the preliminary studies carried
out this year lend hope that this nuisance can be markedly
abated. The study has been quite encouraging, and the
Department strongly recommends that it be continued
during the coming year.

Based upon the experience of the past season, it is
estimated that the study in 1949 will require a con-
siderable increase in funds if critical experiments in con-
trol are to be carried out on a broad enough scale to
allow for valid conclusions and useful recommendations
for future action. Personnel were in the field for only
about one third of the season in 1948, and spraying was
carried out in only restricted areas. The Department
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recommends, therefore, that the balance of the funds left
over in 1948 be made available for studies in 1949, and
that an additional amount of 810,000 be allocated for
the study. Since two thirds of the funds will be needed
before July 1, the bill authorizing the study should be
passed early in the session and carry an emergency clause
so that funds will be available to begin operations by
April 1, 1949.

Appended is a bill which would authorize the Depart-
ment to continue the study.

FINANCIAL REPORT.
Study eedative to Wood Ticks.

(Chapter 669, Acts of 1948. Account No. 2001-25-00.)

Appropriation under chapter 669 $5,000 00
Expenditures:

Salaries 51,684 78
Services, non-employees . 450 00
Laboratory, medical and general. . 106 90
Travel and automotive . . . 620 15
Advertising and printing , . . 109 50
Special supplies 9 25
Office and administrative expenses 28 42

83,009 00
Encumbrances 163 89

3,172 89

Balance $1,827 11

Respectfully submitted

VLADO A. GETTING,
Commissioner of Public Health.

Approved and signed
WILLIAM H. GRIFFIN.
GORDON HUTCHINS.
FRANCIS H. LALLY.
RAYMOND L. MUTTER.
RICHARD M. SMITH.
CHARLES F. WILINSKY.
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In the Year One Thousand Nine Hundred and Forty-Nine.

Resolve providing for a further study and investi-

gation BY THE DEPARTMENT OF PUBLIC HEALTH RELA-

TIVE TO THE ERADICATION AND CONTROL OF WOOD

TICKS.

1 Resolved, That the department of public health is
2 hereby authorized and directed to make a further
3 study and investigation relative to the eradication and
4 control of wood ticks. Said department shall, in the
5 course of its study and investigation, confer and co-
-6 operate with such agencies of the commonwealth or
7 any political subdivision thereof, and with such civic
8 and other associations or organizations, as may be
9 engaged in making a study and investigation of the

10 said elimination of wood ticks. For the purposes of
11 such study and investigation, said department may
12 expend the unexpended balance of the sum appro-
-13 printed by Item 2001-25 of section two of chapter
14 five hundred and ninety-nine of the acts of nineteen
15 hundred and forty-eight, and, in addition, such sums,
16 not exceeding ten thousand dollars as may hereafter
17 be appropriated therefor. It shall report to the gen-
-18 era! court the result of its study and investigation,

PROPOSED LEGISLATION.

Clje Commontoealti) of Spassadnisetts
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19 and its recommendations, if any, together with draft
20 of legislation necessary to carry its recommendation
21 into effect, by filing the same with the clerk of the
22 house of representatives on or before the first Wedne
23 day of December in the current year.
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REPORT OF THE DIRECTOR OF THE DIVI-
SION OF COMMUNICABLE DISEASES OF
THE DEPARTMENT OF PUBLIC HEALTH
RELATIVE TO THE ERADICATION AND
CONTROL OF WOOD TICKS.

Oct

To De. Vlado A. Getting, Commissioner of Public Health,

Dear Sir : Herewith is submitted a report of a
study made by the Department of Public Health, as
authorized under the provisions of chapter 36 of the
Resolves of 1948, relative to the eradication and control
of wood ticks. The study will be reported under the
following headings:

1. The Wood Ti
The Prevalence and Geographical Distribution of Ticks
Surveys of Areas.

I. Studies of Control Measures

1. The Wood Tick.

The wood tick, often called the American dog tick, or
merely the dog tick, has long been an important pest of
dogs, and, to a much lesser extent, of other domestic
animals. In areas where the ticks are numerous, dogs
that are allowed to run at large sometimes pick up hun-
dreds in a single day. Such severe infestations cause loss
of vitality and bad disposition in the animals, and im-
pose on the owners the unpleasant burden of disinfesting
them. Cats, horses and cattle suffer only slight annoy-
ance from the pests.

In 1911, Maver reported the experimental transmis-
ion of Rocky Mountain spotted fever by this tick, and
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in 1931 the disease was discovered in the east by Rum-
reich, Dyer and Badger, with the tick appearing as an
important vector of the disease. The tick has also been
shown to be an occasional vector of tularemia.

Life Cycle of the Wood Tick
A knowledge of the various stages in the life cycle of

the wood tick is necessary to understand the problem of
its control.

The Larva or Seed Ticks. The wood tick passes
through four stages: the egg, the seed tick, or larva, the
nymph, and the adult. The oval brownish eggs are laid
in large masses in some protected place on the ground.
The eggs hatch in one to two months, depending on the
temperature, producing tiny six-legged seed ticks, which
are less than one thirty second inch long and are pale
yellow in color with brick-red markings on the sides of
the shield on the back. The seed ticks, or larvte, prefer
moist, shady places, and when exposed to dry conditions
they die in a relatively short time. Under experimental
conditions the seed ticks may live as long as eighteen
months without food, but in nature they live seldom
longer than twelve months, dying unless they can feed
and change into nymphs.

The larvte remain in masses on the soil or on low-
growing vegetation while awaiting a host. At the first
opportunity, they crawl on to small wild rodents, such
as meadow mice. They soon become attached and fill
themselves with blood from the host in two to thirteen
days, the majority requiring about four days. They
then drop off and hide in some protected place on the
soil surface. After six days to eight months, depending
upon the temperature (the warmer, the sooner), they
shed their skins and become nymphs.

The Nymph. The nymphs are similar to the larvse in
appearance, but have four pairs of legs and are about
one sixteenth inch in length, of pale yellowish brown
color, and with a dark brown shield on their back. They
also attach to small animals and fill up with blood in three
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to eleven days. If a host animal is not at hand, they may
live for as long as nineteen months, but in nature they
are seldom active for more than a year. In seventeen
days to ten months, depending on the temperature, after
the engorged nymphs drop off the host, they shed their
skins becoming adult males and females.

The Adult. ■— The adult is the stage most commonly
seen and is often observed crawling on clothing, or on
dogs, after walks in the country. These are flat, some-
what pear-shaped and with four pairs of legs. The male
has a brown, hard covering over the whole of the back
which is marked with white lines; whereas the female
has a heart shaped shield on the forward third of the
back with the hind two thirds consisting of soft skin laid
into snarled folds. When unfed, both male and female
are about three sixteenths of an inch in length. On the
other hand, when filled with blood, the body of the female
looks like a bluish gray seed and measures about three
eighths of an inch in width by one half inch in length.
The male does not greatly increase in size by feeding.

The adult ticks may live nearly three years without
food under laboratory conditions, but in nature their
longevity depends upon moisture, temperature and the
availability of hosts. Most males and slightly engorged
females which are removed from a host die within a few
weeks. During the engorgement of the female, which
takes five to thirteen days, mating takes place. In form
three to fifty-eight days, depending upon the temper-
ature, after the engorged female drops from the host, egg
laying begins. An engorged female may lay from 3,000
to 6,500 eggs, after which she soon dies.

Feeding Habits.
Ticks are crawlers and cannot fly or jump. Therefore

as a host comes in contact with the vegetation where they
are lurking they crawl on. Ticks may also crawl from
one animal to another. The tick then cuts into the skin
with his nippers and sinks in his hook-lip, which anchors
him tightly. After it is thoroughly imbedded, the gullet
works as a sucking pump.
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Where Wood Ticks are Found.
The distribution of the tick in areas depends upon the

presence of hosts. Young ticks feed upon small wild
animals, particularly meadow mice, white-footed mice,
rats and sometimes rabbits and squirrels. However,
the meadow mouse is the principal host. The best “mouse
country” is uncut, ungrazed grassland dotted with a
variable amount of thickets and shrubs. Beach grass
and grassy patches in woodland are equally favorable, but
ticks are seldom found in the forests. They often appear,
however, in areas denuded in lumbering. Therefore ticks
are found to be abundant in damp areas covered with
underbrush, tall grass and weeds.

Adult ticks prefer dogs and larger wild animals, such
as rabbits, raccoons, squirrels, foxes and the like. They
also infest horses, and, to a lesser extent, cattle and hogs.
Man, although frequently bitten, is not a preferred host.

Seasonal Activity.

In Massachusetts, adult ticks are most prevalent in
the spring and the early part of summer, from the latter
part of April to the middle of August. After August,
the adults, in the unfed state, seek protected places, such
as deep down in clumps of bunch grass, and do not become
active again until the warm days of the next spring.
Larvre and nymphs are found on mice and other small
animals throughout the winter, molting very rapidly
during the warmth of spring to become the adults of the
season of prevalence, seeking larger hosts.

2. Prevalence and Geographical Distribution
of Wood Ticks

Public Co-operation.

Educational material, questionnaires and requests for
specimens were distributed to newspapers, organizations
and individuals who would be most likely to have contact
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with ticks. This material was distributed in cities and
towns through official and voluntary agencies, boards
of health, women’s clubs, Boy Scouts, Girl Scouts, game
clubs, and the like. Through the public-spirited interest
of newspapers in local communities, questionnaires and
requests for specimens were reprinted. Camps were
circularized suggesting that tick collecting might be made
part of nature study courses. Veterinarians were also
circularized. The personnel of other state departments
were asked to send in specimens and information, as were
also departments of biology of colleges and research
institutions. Each individual and organization was then
in turn thanked for the information supplied and in-
formed of the true identity of the specimens submitted,
for some were not wood ticks and others were not even
ticks.

Varieties of Ticks Found.
Almost 600 individuals sent in over 3,000 specimens,

each of which was examined and identified microscopically.
Besides the wood tick, which predominated, several other
species of ticks were received, namely:

1. Rhipicephalus sanguineus, or the “brown dog tick
2. Ixodes cookei, or the “American castor bean tick.”
3. Ixodes scapularis, or the “black-legged tick.”
4. Ixodes rnuris, or the “mouse tick.”
5. Haemaphysalis leporis-palustris, or the “rabbit tic
6. Ixodes dentatus, another rabbit tick.

4mblyomma americanum, or the “lone star ti

Notes about the Other Varieties of Ticks.
The “brown dog tick” (Rhipicephalus sanguineus) is

an important pest of dogs. While it is not known to
carry any disease in this country except canine piroplas-
mosis, it breeds so rapidly that it causes a heavy drain
on the vitality of the animals, and is a source of great
irritation to them. This tick is also an important house-
hold pest. Frequently it is scattered by dogs throughout
dwellings, where it sometimes appears in great numbers
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around baseboards, windows and door casings, curtains
and furniture. It seldom attaches to any other animal
than the dog. This tick is essentially a domestic species.
It does not occur in the woods or open country, as do
many ticks, but is usually found concentrated where
dogs are kept.

The “American castor bean tick” (Ixodes cookei) prefers
medium-sized mammals, particularly Carnivora, as hosts.
Males are found only free in the dens or burrows of these
mammals. Domestic animals foraging in these dens and
burrows may pick up this tick.

The “black-legged tick” {lxodes scapularis ) adult
attacks a variety of large and medium sized animals,
occasionally straying on humans; immature stages prefer
small mammals, particularly the white-footed mouse and
domestic rabbits.

Ixodes muris appears to be at all stages a frequent
parasite of small rodents, accidentally straying on to
domestic animals.

Haemaphysalis Leporis-palustris and Ixodes dentatus
are specific parasites of several species of wild rabbits
and hares.

Amblyomma americanum, or the “lone star tick,” as
an adult prefers larger mammals, such as cattle, horses,
deer and dogs; the early stages develop preferably upon
smaller animals, such as rabbits and squirrels. Where
this tick is common, it will attach to man. However, in
Massachusetts, only one specimen was receved, and there
is a possibility that it may have been recently imported.

Geographical Distribution of Wood Ticks.
Over 3,000 specimens were sent in or collected by survey

personnel. Each specimen was examined and identified
microscopically. Specimens were received from 115 of
the 351 cities and towns in the Commonwealth (Table I).
Over 300 questionnaires were received indicating that 120
cities and towns had various degrees of infestation, and
21 questionnaires were received indicating the absence
of ticks in 17 cities and towns.
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Judging from information collected this year and
previously, the wood tick appears to be most prevalent
in the Cape Cod area and the islands to the south. A
fairly heavy infestation, decreasing northward and west-
ward, seems to be present in Plymouth, Bristol and
Norfolk counties, and a slight infestation exists along the
coast north to Gloucester. The number of ticks seems
to diminish as the coastline is left, becoming more and
more spotty as the distance increases.

As for other varieties of ticks, the “American castor
bean tick” or Ixodes cookei seems to be distributed gen-
erally throughout the Commonwealth but apparently
only lightly. The “brown dog tick” appears to be preva-
lent mostly in the heavily populated areas. The majority
of the specimens received were collected from dogs, cats
and humans; however, in a few cases woodchucks and
rabbits were mentioned as sources of the other varieties
of ticks.

Areas reported to be infested with wood ticks, and
other areas with similar topography, were surveyed by
the field personnel. These surveys were conducted by
“dragging,” inspection of domestic animals, and inspec-
tion of trapped rodents. “Dragging” is a method wherein
a flannel sheet is dragged along vegetation, the ticks be-
coming attached being counted periodically.

Dragging.

Dragging operations and inspection of animals were
carried out in Barnstable, Plymouth, Bristol, Norfolk
and Middlesex counties in areas reported to be heavily
infested. Barnstable County seemed to be most heavily
infested. Counts here varied from 5 to 100 ticks per
1,000 feet of dragging, with the average being 15. Plym-
outh and Bristol counties seemed to be moderately in-
fested with greater numbers being found along the coastal
areas. “Dragging” operations were not productive in
other areas; however, inspection of dogs in some of these

3. Surveys of Areas.
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areas showed the presence of ticks. Dragging operations
were unsuccessful in areas of Plymouth and Bristol coun-
ties inland from the coast and elsewhere in the State
because of insufficient concentration of ticks over a large
enough area for this procedure.

The prevalence of ticks is spotty even in highly in-
fested areas. Ticks seem to concentrate mostly near
areas of travel, such as roadsides, pathways and the like,
or in areas where there is greater opportunity to attach
to suitable hosts, such as beach grass.

In order to gain a complete picture of the physical
environment necessary to support a large population of
wood ticks, it was decided to make a short investigation
of the population of immature stages on small mammals.
Therefore, in late August, when control experiments had
become unproductive, the field staff started trapping
small mammals and removing the larva; and nymphs for
identification. The major portion of the trapping was
done in areas of Barnstable County, which had been
shown to be heavily infested with wood ticks. Traps
were set in the towns of Orleans, Falmouth, Mashpee,
Sandwich and Barnstable, all in Barnstable County.
Traps were also set in the towns of Medfield and Millis in
Norfolk County, where ticks have been reported but not
captured by the staff. Metal box traps were used ex-
clusively in trapping. The traps were set in the run-
ways of the meadow mice, as these mice seldom leave
the runways, and the other animals sought usually use
them. A mixture of apple and peanut butter was used
as bait. Traps were checked once every four hours dur-
ing the trapping period. In all cases where trapping was
successful, most productive results were within the first
forty-eight hours, and 90 percent of the rodents were
caught in the first twenty-four hours. These results
agree well with results of previous studies.

The animals were brought alive to the laboratories.
Here they were killed with ether and allowed to lie on

Trapping of Animals,
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wire doth platforms standing in pans of water for twenty-
four hours. This was done to facilitate the counting of
engorged nymphs and larvae, most of which dropped off
and were drowned in the water during this period. At
the end of twenty-four hours the animals were searched
for any remaining ticks and then discarded.

Although the results of the trapping were affected by
the dryness of the season and the cyclic scarcity of
rodents at the time of trapping, some preliminary in-
formation regarding the prevalence of immature stages
was obtained.

Table II shows the number of ticks taken from each
area, and species of animal. It will be noted that while
the average population of ticks in the whole of Barn-
stable County was about 6 per meadow mouse, 1 per
shrew and .2 per house mouse, the animals from Millis
and Medfield did not have any ticks. This may point to
the fact that in many cases reported tick infestations are
cases of transportation on adult hosts and not ticks
which have multiplied in the area. The fact that no
ticks were taken on drags north and west of Marshfield
would appear to offer additional proof of this. Further
trapping during the period of greatest tick abundance is
required before any valid conclusions may be drawn.

It is evident from the figures above that one species of
mammal (meadow mouse) carried by far the major por-
tion of the immature wood tick population in the areas
studied. It is worthy of note that the wood tick seems
to be a great deal more specific as to its primary host
than the other species found. The Ixodes population per
animal was about the same for all species. On the other
hand, in all areas, the mouse carried from 98 to 100 per
cent of the wood ticks.
It must be noted that in all these areas no deer mice

were captured. This species has been noted in previous
studies to have been heavily infested with wood ticks.
Further studies will be necessary to determine whether
or not this species is prevalent in any areas of Barnstable
County; however, the lack of deer mice in all areas
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trapped makes it evident that a large tick population
can develop in the absence of deer mice when there is a
heavy infestation of meadow mice.

The meadow mouse has its optimum environment in
meadows or fields which have been unmowed and un-
grazed for many years. These areas have a dense layer
of fallen grass wherein the mice burrow. The grass fur-
nishes them with abundant food and protection from
predators. The large number of such areas present in
Barnstable County doubtless is a very important cause
of the heavy tick infestation of this county.

It is desirable that checks of the tick population found
on rodents be made over a long period of time in areas
where control measures are being applied. This was
impossible this year, due to the late date at which the
project was started.

4. Studies of Control Measures

The early part of the summer was devoted to a survey
of the Cape Cod area in an attempt to find areas heavily
infested with ticks and suitable to use for testing the effec-
tiveness of DDT sprays against adult wood ticks. Re-
ports of local heavy infestations were investigated, but
often proved misleading as dog owners, finding two or
three ticks a day on their dogs, would consider their
neighborhood to be heavily infested. While there would
usually be enough ticks to be a nuisance to dog owners,
often there were not enough to provide a suitable area
for testing sprays. In order to be able to evaluate the
results of experimental spraying, it was important that
areas be located where the ticks were quite abundant.

If the survey could have been started in the early
spring, field workers could have completed the ground-
work and selected areas to be sprayed before the peak of
the tick season. Also, an earlier start would have made it
possible to check results of the spraying over a longer
period of time to determine maximum residual effects.
Once field workers gain experience and learn to recognize
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the type of habitat favorable to ticks, it takes less time
to find areas suitable for spraying experiments.

Selection of Areas to be Sprayed.
Counts of the tick population were made with a flannel

drag, approximately one yard wide by one and one half
yards long, with a wooden stick secured to the leading
edge to hold the drag close to the grass. A cord was
attached to the stick so that it could be pulled behind
the individual making the counts. Ticks present on the
grass and bushes would crawl on to the drag as it passed
over them. At the end of every 100 feet, ticks were
counted and removed.

Areas about one half acre in size were selected, and
similar adjacent areas with approximately equal tick
population were left unsprayed and used as check areas.
Counts were made of the tick population in both the
sprayed and unsprayed areas before spraying, and after
spraying at approximately weekly intervals until the
season became so far advanced that the population in the
unsprayed areas reached a negligible figure.

One situation which increased the difficulty of finding
suitable areas was the extremely spotty local distribu-
tion of ticks. Field workers, at the beginning of the
survey, were not well acquainted with the geography of
the Cape nor with the distribution of ticks. Frequently,
heavy infestations of ticks were found in extremely
limited areas, so small in size as to be impractical for use
in experimental spraying. Originally, it was planned to
use rectangular areas of one half acre and make counts of
the ticks across the area. This was found impracticable.
In any tick infested area, most of the ticks are concen-
trated in a narrow strip along a path or roadway traversing
the area. Counts made in the grass and brush away from
the path or roadway usually yield few or no ticks, but
counts made beside the path or roadway will give a good
yield.

It was decided to select long narrow strips along paths
and roadways for spraying, so that counts could be made
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along the entire length of the area and yield sufficient
ticks to give significant comparative results between the
sprayed and unsprayed areas. It was found by using
these long narrow strips that it was possible to control
ticks along a path or roadway by treating a strip as nar-
row as ten feet on each side.

Eight areas were selected for test spraying. Because
the tick season was already so far advanced, only one
chemical was used 12 per cent DDT in oil solution.
The spray was applied by field workers with a 4-gallon,
pack-type, hand-operated sprayer. This type of spray-
ing equipment gives only fair coverage and is suitable
only for small-scale experimental spraying because of the
difficulty the operator has in carrying the sprayer through
brush and over rough ground.

In seven of the test areas, the DDT solution was
applied at the rate of three pounds per acre, and at the
other, at the rate of two pounds per acre.

The results of the spraying operations are by no means
conclusive. Because the spraying was started so late in

season, it was not possible to get a true picture
of the results that could be expected from a control
program that should be started early in the spring for
greatest effectiveness. The results do indicate that DDT
spray applied at the rate of three pounds per acre will
reduce the tick population almost to the vanishing point
for a period of a month or possibly longer (Table III).
Results of the one area in Orleans where the rate of ap-
plication was two pounds per acre suggest that excellent
results can be obtained with that dosage.

It is hoped that a report will be available this winter
of the results of recent work done by the U. S. Bureau
of Entomology and Plant Quarantine, using even lighter
dosage of DDT, and also using other insecticides, such as
chlordane.

Interesting side lights of the control experiments were
brought to light by accidents that occurred at the Marion

Results of Spraying Experiments.
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and Dennis areas. At Marion, at the time of the first
check count of the area after spraying, the grass had been
cut and the cuttings removed along the road. Counts
showed that the tick population was markedly reduced,
not only in the sprayed area but also in the check area.
Apparently most of the ticks were removed with the grass
clippings. Again, at Dennis it was found that some one
had trimmed the vegetation along the roadside, and judg-
ing by the reduction of ticks in both sprayed and un-
sprayed areas, apparently the ticks had been removed
with cuttings. This shows the importance of keeping
grass closely trimmed around homes or recreation areas,
not otherwise treated, in tick-infested locality. Of course,
if the ticks in the cuttings are not destroyed, they may
be merely transferred to the place of disposal, to become
a nuisance there.

1. Information regarding the prevalence of wood ticks
(.Dermacentor variabilis ) during the declining weeks of
the season was obtained. Information regarding the
prevalence during the spring and early summer is very
much needed.

2. Previous observations that the wood tick is the
greatest nuisance on Cape Cod, the islands to the south,
and the coastal regions of the South Shore were con-
firmed.

3. A sparse distribution was found on the southern
fringe of the Boston Metropolitan area, and isolated
specimens were obtained from much farther inland.
There is some possibility that certain of these specimens
may have been transported from the more heavily in-
fested areas, and that they may not have been breeding
at the place of discovery.

4. Spraying roadside areas with three pounds of DDT
per acre appears to hurry the disappearance of ticks in
the late weeks of the season. How effective such sprays
would be in the face of the seasonal spring rise needs to
be determined.

Summary.
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5. There are several other varieties of ticks prevalent
in the State which the public may easily confuse with
the wood tick.

6. Only preliminary information was obtainable this
year, because of the lateness of the season when the
study was begun. The problem needs much further study
to evaluate the prevalence of wood ticks in the various
parts of the State and to recommend economical and
effective methods of control, if these can be found.

ROY F. FEEMSTER, M.D., Dr. P.H.,
Director, Division of Communicable D

JOHN C. AYRES, M.D.,
/<:

HAROLD D. ROSE, A.8.,
Field Aq

KENNETH A. CHRISTIANSEN, A.B
ir Eaider
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