
REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH, THE DEPARTMENT OF PUBLIC
WORKS AND THE STATE RECLAMATION
BOARD RELATIVE TO A PLAN FOR THE IM-
PROVEMENT OF MUSQUASHIAT POND IN
THE TOWN OF SCITUATE.

Boston, December 1, 1954

To the Honorable Senate and House of Representatives of Massachusetts in
General Court Assembled.

In accordance with the provisions of chapter 89 of the
Resolves of 1954, the Department of Public Health, the
Department of Public Works and the State Reclamation
Board, acting as a joint board, submit herewith a report on
the resolve providing for the continuation of an investiga-
tion relative to a plan for the improvement of Musquashiat
Pond in the town of Scituate. Chapter 89 of the Resolves
of 1954 is as follows:

HOUSE .... No. 2451

Cftc CommonUiealtt) of Q^assacfnisetts

Resolved, That the department of public health, the department of
public works and the state reclamation board, authorized and directed as
a joint board by chapter forty of the resolves of nineteen hundred and
fifty-three to consider and formulate a plan for the improvement of the
conditions of Musquashiat pond located in the town of Scituate, are
hereby authorized and directed to continue said investigation and survey.
The said joint board shall report to the general court the final results of
its investigation and its recommendations, if any, together with drafts
of legislation necessary to carry out the same by filing a report with the
clerk of the house of representatives on or before the first Wednesday in
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December in nineteen hundred and fifty-four. For the purposes of carry-
ing out the provisions of this resolve the said joint board may expend
such sums as may hereafter be appropriated therefor.

In accordance with the provisions of chapter 89, repre-
sentatives of the Department of Public Health, the Depart-
ment of Public Works and the State Reclamation Board
held an organization meeting on August 18, 1954. Mr.
Edward Wright, Chairman, State Reclamation Board, was
re-elected as Chairman, and Mr. Leo Fox, Associate Sani-
tary Biologist with the Department of Public Health, was
elected Secretary.

In 1953 Musquashiat Pond was investigated under the
provisions of chapter 40 of the Resolves of 1953 by a joint
board consisting of the Department of Public Health, the
Department of Public Works and the State Reclamation
Board and reported to the Legislature in House, No. 2380,
January, 1954. In 1953 the appropriation under which this
investigation was made appeared as Item 2015-25 in chapter
675 of the Acts of 1953 and was worded as follows:
For certain studies, as authorized by chapters thirty-nine, forty, forty

one and sixty-seven of the resolves of the current year .000

This year the appropriation under which this investigation
was continued appeared as Item 2015-26 in chapter 687 of
the Acts of 1954 and was worded as follows:
For certain studies as authorized by chapters forty-nine, fifty-five,

sixty-five, sixty-six, sixty-seven and eighty-nine of the resolves cf
the current year

..........
15.000

The Department of Public Works is authorized and di-
rected by chapter 596, Acts of 1954, to dredge the outlet to
Musquashiat Pond, to construct a new sluiceway at the pond
outlet and to construct a new bridge at Hatherly Road. All
of this work was recommended in House Document No.
2380 of 1954, Appendix A. The Department of Public
Works intends to undertake this work in the near future.

The findings of last year’s investigation demonstrated
two nuisance problems at this pond as follows:

Approved June 1, 1954.
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1. The midge nuisance which has been a source of distress
for a number of years, and

2. The offensive weed nuisance.

Musquashiat Pond is located in the northeasterly part of
the town of Scituate near North Scituate Beach and is sepa-
rated from the ocean by a narrow, so-called shingle beach.
It has an area at elevation 8.5, above mean low water in
Cohasset Harbor, of 74 acres and a capacity of 51.6 million
gallons. This pond is listed as a “Great Pond” (see House,
No. 264 of 1938) and hence is under the general control of
the State Department of Public Works. Its natural eleva-
tion is said to be 8.5 feet above mean low water in Cohasset
Harbor at which elevation it has a comparatively shallow
flowage, the maximum depth being about 4 feet with an
average depth of 2.1 feet.

The midges causing the nuisance in this area are of two
species, a small species named Apedilum elachistus, and a
large mosquito-like species named Tendipes decorus. Neither
of these insects bites, but both appear in numbers sufficient
to interfere with outdoor activities, especially in the even-
ing. In addition, they are attracted by light and therefore
have a tendency to gather around points of habitation.
They gain entrance into homes in huge numbers and are
an extreme form of annoyance. The smaller species is es-
pecially offensive as it readily passes through window
screens.

Previous Studies.
A study in 1937 indicated that a change of biological con-

ditions in the pond might solve the midge problem. As a
result the pond was stocked with fish with the hope that
they would use the larvae as a source of food and in that
manner reduce the midge population. It soon became evi-
dent that this was not a practical solution.

Location and Description.

Midge Problem.
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From 1948 to 1952 a residual spray of D.D.T. at approxi-
mately 1 pound per acre was applied annually to land around
the pond in an effort to destroy the adults. However, a
building program has made this type of control imprac-
ticable. Some mist blowing has been tried. In 1953 Rho-
thane was sprayed in a small area of the pond and is said to
have given temporary relief. However, residents in the
area claimed that the midges were not reduced in number.
Later that year D.D.T. was sprayed from a helicopter into
the pond at the rate of 1 pound per acre but had no effect
on the larvae at which it was aimed.

1953 Survey.

Studies into the biology of the midges were initiated in
1953. In particular the problems were (1) to locate the
breeding place of the small midge Apedilum elachistus, and
(2) to study the overwintering stage of the two pest species
of midge. During the summer and winter of 1953 and 1954
these objectives were achieved, the larvae of Apedilum be-
ing found in the floating alga Cladophora, from which it
forms tubes. The larvae of both Tendipes and Apedilum
were found overwintering, the former in the bottom mud
and the latter in strands of Cladophora caught in the ice or
lying on the bottom of the pond.

In the fall of 1953 an experimental control program was
directed against the mud-inhabiting larvae of Tendipes
decorus. For this program, Heptachlor, a chlorinated hy-
drocarbon, was used in a per cent granular formulation.
The application was made by a hand duster at the rate of
one fourth of a pound per acre; in some areas the dosage
was doubled to one half pound per acre. No control was
achieved; no mortality to other forms of life was observed.

1954 Program.

A check was kept on the overwintering larvae of Tendipes
decorus and Apedilum elachistus. On April 9, 1954, in
preparation for treatment with an insecticide, dashboards
at the outlet works of the pond were removed and the level
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of the water in the pond began to fall. On April 12 the
larvae of Tendipes were observed to be ready to pupate.
On April 20 the pond was sprayed by helicopter with 37
gallons of 25 per cent Heptachlor emulsion diluted gallon
for gallon with water making a total of 74 gallons. The
dilution was necessary since each gallon of concentrate con-
tains two pounds of actual Heptachlor and the optimum re-
lease for helicopter spraying is one gallon per acre, thus the
rate of application was one pound per acre. The cost was
$l7O for material and $lOO for flying time. The Heptachlor
cost $4.64 per gallon in concentrated form.

Less than forty-eight hours after the spraying dead larvae
were observed lying in windrows along the shores and also
floating on the surface of the pond. Dead pupae also were
observed. Mortality had begun among the fish and in-
vertebrates. The pond repopulated by July but no midge
larvae or adults were recovered until September 20, 1954,
when a single male adult of the large midge was seen. Sub-
sequent to this a few more adults were found but no larvae
or adults of the small midge have been found. Residents
living in the vicinity of the pond, who had complained bit-
terly about midges in the past, were highly pleased with the
results of the treatment.

Weed Problem.

The second objectionable condition in existence at Mus-
quashiat Pond is the weed growth in the pond. Plant ma-
terial grows very heavily and forms a thick brown to green
mat on the surface of the water. During periods of extreme
dryness, decomposition of this thick mat of vegetation pro-
duces a nuisance condition by its odor and unsightly ap-
pearance at the pond.

Vegetation growing in a body of water can readily be
broken down into three categories: the emergent type
which is generally found growing around the edges of the
pond; the floating type of vegetation which is chiefly repre-
sented by algai; and the truly aquatic or the submerged
type of vegetation which is found growing below the surface
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of the water, often rooted in the bottom. At Musquashiat
there is no problem connected with the emergent type of
vegetation. However, there is considerable difficulty ex-
perienced because of the presence of the floating and the
submerged types of plants. In the 1953 report, it was noted
that the floating vegetation was represented chiefly by
Cladophora, a green alga, a member of the Chlorophyceae.
These are filamentous plants which may be slightly or
greatly branched. This is one of the largest genera of algae
and is of world-wide distribution in fresh, brackish and salt
water. The growth of Cladophora in this pond is very heavy
and it is chiefly the Cladophora which produces the nuisance
situation or unsightly appearance on the surface of the pond.

Submerged vegetation is represented chiefly by three
species. One is Potamogeton pectinatus. This plant is a
member of the large pond weed family, Zosteraceae. Plants
of this group are perennial marine forms with floating or
submerged leaves or both. The plant is rooted to the bot-
tom of the pond and makes up the major quantity of sub-
merged weeds in the pond. Another form of submerged
weed found at the pond is Ruppia maritima, commonly
known as sea or ditch grass or tassel pond weed. It is also
a member of the pond weed family. It is common along the
coasts in salt water ponds, and the height of its growth is
in July and August. Still another form of submerged plant
is Enteromorpha intestinalis. It is a marine alga or Chloro-
phyceae and is also found along the coast and in salt ponds.
It was found that this alga intertwined with the matting of
Cladorphora in many instances. It grows attached by a
holdfast at first and then often becomes free and floating.
It grows through most of the year. Chara is another sub-
merged form found at the pond. It is an alga which in
physical appearance looks very much like a higher type
plant. It belongs to the green algae, Chlorophyceae, and
is generally found in hard waters. The submerged vegeta-
tion itself, namely, the Potamogeton, the Ruppia and the
Chara, did not appear as objectionable as the floating vege-
tation. In fresh water, algae generally can be controlled by
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the efficient use of copper sulfate. At Musquashiat Pond,
which is a brackish pond whose chloride varies from 200
parts per million to 4,200 parts per million, the use of copper
sulfate is not possible because it is precipitated as copper
carbonate.

On October 1, 1953, an area of approximately 3,200 square
feet at the southernmost tip of Musquashiat Pond was
treated with CMU or (Telvar W). CMU is a soil sterilant
manufactured by the DuPont Chemical Company. The
chemical name for CMU is 3- p-chl orophenyl-1, 1-dimethyl-
urea. The surface of the pond at this point and for an ex-
tensive area north of this point was entitley covered with a
heavy mat-like growth of Cladophora. The Cladophora ap-
peared to be in a healthy condition and had the same ap-
pearance as it had had at the height of its growth in the
summer months. The color varies from a light to a dark
green with some spots of brown coloration. The area was
sprayed at the rate of 40 pounds to the acre and approxi-
mately three pounds of this CMU wettable powder which
contains 80 per cent available active material were used.
The CMU, as a water suspension, was sprayed on the
Cladophora by means of a knapsack sprayer. On October 6,
1953, an observation was made of this area. There was a
dramatic difference between the area sprayed and the ad-
jacent untreated areas. Practically no Cladophora was left
on the surface of the water in this treated area. However,
further observations were impossible because of a heavy
northeast storm with excessive rainfall which flooded the
entire southern end of the pond and washed practically all
the Cladophora out of the pond.

On January 5, 1954, another treatment was made with
CMU which was in the form of small pellets which were
about one fourth inch in length. These pellets had 25 per
cent available active material. The surface of the water
was covered with ice and the pellets were distributed as
evenly as possible by hand. In order to distribute these
pellets the ice had to be broken so that the pellets could be
submerged. The area treated was approximately 230 square
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feet. Another small area was also treated with these pellets
and this had an area of approximately 120 square feet.
Approximately one pound of pellets were distributed in the
first area and approximately three fourths of a pound in the
second area. These areas had a heavy growth during the
summer months. The purpose of the above treatment was
to have these pellets sink to the bottom and kill off any
plant growth that survived in the bottom during the winter
months, by being available in the soil in the early spring
growing season. However, observations in the spring showed
that this particular method of control was not effective, at
least in the manner in which it was done.

On August 11, 1954, an acre plot located north of Seagate
Circle on the central eastern portion of Musquashiat Pond
was treated with 50 pounds of 80 per cent available CMU.
A knapsack sprayer was used to spray the suspended solu-
tion of CMU. This area was inspected again on August 24,
1954. At that time a complete observation was made of the
area by boat. The algae, particularly the Cladophora, were
completely gone, whereas they were still present in adjacent
areas. The Ruppia maritima and the Potomageton pec-
tinatus which had been present in moderate quantities were
practically eliminated. This plot is designated as area “A”
on the map which is Appendix B in this report.

On August 4, 1954, the northern cove of Musquashiat
Pond located adjacent to Hatherly Road with an area of
about one acre and an average depth of water of about one
foot was treated. This was sprayed with Polyrad 0200
which is a product of the Hercules Powder Company and a
derivative of Rosin D Amine. Polyrad 0200 comes pre-
pared in a jelly-like form which is soluble in water. In order
to get this substance into solution it must be kept in water
overnight. A total of 5.5 quarts of Polyrad 0200 were ap-
plied to the surface of the pond in this area. The 5.5 quarts
were calculated to weigh 12.27 pounds which was sufficient
to produce a dosage of one part per million. This was the
dosage recommended by the Hercules Company. The pond
in this area had a heavy growth of both submerged and
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floating vegetation consisting chiefly ofRuppia, Potomageton,
and Cladophora. There were also small masses of Cham
present in this area. Constant observations were made of
this particular area from August 4 to August 26, 1954, and
at no time was any observable change noted in the vegeta-
tion in this area. On August 26 this particular area was
again treated with Polyrad 0200 but at twice the concen-
tration first used giving a dosage of two parts per milllion.
This was 11 quarts of Polyrad with a weight of approxi-
mately 24.54 pounds. Observations were made of this area
periodically from August 26 on and at no time was any
observable change noticed in the vegetation of the particular
area. Polyrad 0200 was recommended for algae control in
brackish water. The amount of Polyrad recommended was
one part per million or approximately 12.27 pounds per
acre. This plot is designated as area “B” on the map which
is Appendix B on this report.

On August 27, 1954, an area of three and one half acres
located at the southern end of Musquashiat Pond which was
heavily overgrown with Cladophora and had a sparse growth
of submerged vegetation in the form of Ruppia maritima
and Potomageton pectinatus was treated with CMU chiefly
for the purpose of attempting a low concentration of CMU
for the eradication of the Cladophora growth. In total 58
pounds of 80 per cent available CMU were applied to this
area. This was at the rate of 16 pounds per acre. On
August 31, 1954, an observation was made of this cove and
it appeared that the CMU had reduced the Cladophora
growth in the pond as some of the Cladophora was begin-
ning to disintegrate and some clear areas were beginning to
appear on the surface of the water in this particular area
which is designated as area “C” on the map which is Ap-
pendix B. However, as a result of the two hurricanes which
occurred on August 31, 1954, and September 11, 1954, sub-
sequent observations were unreliable.



HOUSE No. 2451. [Jan.10

1. There are two species of midges responsible for the
nuisance condition at Musquashiat Pond. The smaller one
is Apedilum elachistus and the larger is Tendipes decorus.

2. Biological studies revealed that the larvae of Apedilum
elachistus were found floating in the algae Cladophora from
which it formed its tubes. The larva of these species also
overwintered in strands of Cladophora caught in the ice or
lying in the bottom of the pond.

3. Tendipes decorus was found overwintering in the bot-
tom mud.

4. On April 12, 1954, the largae of the Tendipes were ob-
served to be ready to pupate.

5. On April 20, 1954, the pond was sprayed by helicopter
with 74 pounds of emulsified Heptachlor, at the rate of one
pound per acre.

6. The cost was $l7O for material and $lOO for the heli-
copter. Heptachlor emulsion costs $4.64 per gallon in the
concentrated form which contains two pounds of the active
ingredient per gallon. One treatment would cost approxi-
mately $3OO at 1954 prices.

7. Dead midge larvae were observed within forty-eight
hours.

8. No larvae were observed in the pond during the entire
summer. No adults were observed until September 20,
1954, when a single male adult was seen. Since that time a
few more adults have been seen.

9. Three areas in the pond were used as experimental
plots relative to the testing of herbicides on the weeds in
the pond. Two plots were one acre in size and the third
was three and one half acres in size.

10. One of the one-acre plots was treated with CMU at
the rate of 50 pounds per acre. This proved satisfactory in
the control of Cladophora, the surface vegetation, and on the
submerged vegetation in the form of Ruppia and Potamoge-
ton.

11. The one-acre plot twice treated with Polyrad 0200
showed no improvement after either treatment.

Summary.
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12. The plot treated with CMU at the rate of
16 pounds per acre began to show control; however, ob-
servations were nullified by the hurricanes of August 31 and
September 11, 1954.

Recommendations.
In regard to the midge problem at Musquashiat Pond,

the control program was so effective in 1954 that the follow-
ing recommendations are made :

1. The State Reclamation Board should be the respon-
sible agency for advising the local authorities when the
larval midge population has again increased to the point
where a nuisance situation is imminent.

2. The problem is highly localized and should be financed
by the town in which it occurs.

3. A sum should be appropriated annually by the town
and made available to the State Reclamation Board to
cover the cost of insecticide, helicopter and man power to
carry on the control program. (See Appendix A for sug-
gested legislation.)

4. With the advice of the State Reclamation Board, the
amount of insecticide used should be reduced each year it is
used to find the minimum effective dosage. The next treat-
ment should be at the maximum rate of one-half pound per
acre in emulsified form.

5. More work should be performed relative to the use of
CMU at this pond. Observations will be necessary to see
if the CMU used has any residual effect. Smaller dosages
of CMU should be tried.

6. The weed study instituted under chapter 67 of the
Acts of 1953 should be continued and Musquashiat Pond
should be one of the ponds included in the study.

The investigation was carried on under the direction of
Mr. Clarence I. Sterling, Jr., Chief Sanitary Engineer, by
Mr. Leo Fox, Associate Sanitary Biologist, Department of
Public Health, assisted by Dr. Edward I. Coher, Ento-
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In the Year One Thousand Nine Hundred and Fifty-Five.

An Act providing for the control of insect life on
MUSQUASHIAT POND IN THE TOWN OP SCITUATE.

Be it enacted by the Senate and House of Representatives in
General Court assembled, and by the authority of the same,
as follows:

1 The state reclamation board is hereby directed to
2 annually advise the board of selectmen of the town of
3 Scituate as to the approximate cost of controlling insect
4 life in and about Musquashiat pond in the said town.
5 The town of Scituate is hereby authorized to annually
6 appropriate money for such control and the funds herein
7 referred to shall be forwarded to the state treasurer and
8 shall be expended under warrants drawn by the state
9 reclamation board in a manner to afford the greatest
10 measure of relief.

PROPOSED LEGISLATION.

Appendix A.

Che Commontoealth of Massachusetts
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(See map)

Appendix B






