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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH AND THE DEPARTMENT
OF PUBLIC WORKS IN THE MATTER OF
IMPROVING CONDITIONS AT MUSQUASHIAT
POND (SOMETIMES CALLED “MUSQUASH-
CUT POND”) IN THE TOWN OF SCITUATE.

[Harbors and Public Lands.]

November 29, 1937.

To the General Court of Massachusetts.
In accordance with the provisions of chapter 13 of

the Resolves of 1937, the Department of Public Health
and the Department of Public Works, acting as a Joint
Board, have considered and formulated a plan for the
improvement of conditions at Musquashiat Pond, some-
times called “Musquashcut Pond,” in the town of
Scituate, and respectfully submit the following report.

Chapter 13 of the Resolves of 1937 authorizing this
investigation is as follows;

Cbe Commontoealtt) of egassacDusetts

Resolved, That the department of public health and the department
of public works, acting as a joint board, are hereby authorized and
directed to consider and formulate a plan for the improvement of
conditions at Musquashiat pond, sometimes called Musquashcut pond,
located in the town of Scituate and for such purpose shall consider
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the questions (1) of dredging the said pond, (2) of improving its out-
let and (3) of treating the pond with chemicals for the removal of
microscopic growths and for the correction of the fly nuisance. For
the purposes of this resolve, said board may enter on any land adjoin-
ing or abutting said pond and its outlet which it may desire to survey
or examine, and may expend for engineering and other expenses, in-
cluding chemicals, such sums, not exceeding, in the aggregate, three
thousand dollars, as may hereafter be appropriated therefor. Said
board shall report to the general court its findings and its recommenda-
tions, if any, together with drafts of legislation necessary to carry 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.

Musquashiat Pond is a “great pond,” as its water
surface at its natural elevation of 8.5 feet above mean
low water in Cohasset Harbor is about 74 acres. It is
situated in the northeasterly part of the town of Scituate
between Hatherly Beach and North Scituate Beach, and
has a drainage area, including the water surface, of about
0.9 of a square mile. Included in this area are sections
which have been extensively developed as summer resorts
with a large summer population. It is estimated that the
permanent population on the drainage area during the
period of the investigation was about 300, and that the
summer population was as great as 3,000.

The results of the sanitary survey show that Mus-
quashiat Pond at the time of the examination did not
receive any considerable amount of pollution, although
the results of bacterial examinations show that certain
parts of the tributary entering the pond at the southerly
end contained large numbers of bacteria characteristic
of sewage pollution.

Soundings show that the pond has very large areas of
shallow flowage and averages only 2.1 feet in depth.
The yield of this pond, accordingly, is considerably reduced
by evaporation, and during periods of minimum rainfall
the water level in the pond may drop several inches.

In April, 1937, the town authorities erected a dam
across the outlet of the pond to raise the level of the
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surface about one foot above the natural height, but even
during the recent investigation, when the water level
varied from 9.55 to 8.80 and the surface temperature was
as high as 92° F. and the bottom temperature was 83° F.,
fish life was maintained without difficulty, thus indicating
that no additional depth of water is needed for that
purpose. The biological studies showed that the oxygen
content of the water was ample for fish life throughout
the entire period of the investigation.

Chapter 13 of the Resolves of 1937 makes specific
mention of treating the pond with chemicals for the
removal of microscopic growths and for the correction
of the fly nuisance. The nuisance referred to is that
which has existed during the months of July and August
in recent years because of the presence of large numbers
of midges in the vicinity of the pond. These midges
resemble a mosquito in size and appearance, but are the
non-biting type. Their presence on window and door
screens, and even inside the houses, has resulted in ex-
treme annoyance. The recent investigation showed that
the midge found near Musquashiat Pond belongs to the
subgenus Chironomus, and is apparently near Chirono-
mus decorus, Johannsen.

The eggs of the midge hatch in about four days, pro-
ducing larvse which burrow into the bottom mud or sand.
The larvse feed at the bottom of the pond until their
growth is completed, when they transform into pupae
and thence into the adult flies which emerge from the
pupa cases at the surface of the water.

Experiments showed that it is not practicable to rid the
pond of midges by the use of chemicals, but that this
objective can be attained by maintaining suitable bio-
logical conditions in the pond whereby fish, particularly
the common salt water minnows, could survive. The
experiments showed definitely that larvse are a food for
fish life, and that when fish are present in sufficient num-
bers they prevent the emergence of the midges in num-
bers great enough to become a nuisance.

The results of the investigation also indicate that the
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dredging of the pond to a greater depth, and the placing
of the spoil along the shores of the pond, might improve
the physical appearance of the locality, but such dredging
would be costly and the increase in depth thus obtained
would have little, if any, effect in the control of the
midges.

The results of that part of the investigation relative
to dredging the waterway below the pond so as to provide
for adequate tidal flow showed that such a plan would
require dredging at considerable cost, and would result
in large areas of the bottom of the pond being laid bare
at low tide. This might result in a nuisance greater
than that caused by the midges. Estimates for dredging
are included in the Engineers’ report which is appended
and made a part of this report.

In view of these conditions, the Joint Board is of the
opinion that the most practicable plan for controlling
midge life in Musquashiat Pond is to maintain balanced
biological conditions in the pond by stocking the pond
when necessary with abundant fish life, especially with
salt water minnows, permitting the growth of aquatic
plants and microscopical organisms which are necessary
for the maintenance of fish life, and maintaining the
elevation of the pond as near 9.0 feet above mean low
water at Cohasset Harbor as practicable. This practice
has been effective in controlling the midge nuisance
during the past year.

The Joint Board recommends that permanent control
works be established at the outlet of the pond under a
license of the Department of Public Works, as provided
in chapter 91 of the Tercentenary Edition of the General
Laws; that these works be operated by the town so as to
maintain an elevation of water in the pond as high as
practicable without causing a nuisance by flooding lands
in the vicinity; and that the pond be stocked with fish
annually in the spring as herein indicated. For the
purpose of mosquito control, the Joint Board recommends
that the water over the low areas near the shore of the
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pond be sprayed when necessary with oil or other larvi-
cide.

No legislation is necessary to carry out these recom-
mendations.

Respectfully submitted,

HENRY D. CHADWICK, M.D.,
Commissioner of Public Health.

§ RICHARD P. STRONG, M.D.,
JAMES L. TIGHE,
FRANCIS H. TALLY, M.D.,
RICHARD M. SMITH, M.D.
CHARLES F. LYNCH, M.D.,
GEORGE D. DALTON, M.D

Members of Public Health Council.
WILLIAM F. CALLAHAN,

Commissioner of Public Works
RICHARD K. HALE,

Associate Commissioner of Public Works
FRANK L. KANE,

Associate Commissioner of Public Works

Ki
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To the Joint Board on the Improvement of Conditions at Musquashiat
Pond.

Gentlemen: In response to your request, an en-
gineering investigation, as called for under the provisions
of chapter 13 of the Resolves of 1937, has been made
jointly by the Division of Sanitary Engineering of the
Department of Public Health and the Division of Water-
ways of the Department of Public Works in the matter
of improving conditions at Musquashiat Pond, some-
times called “Musquashcut Pond,” inthe town of Scituate.
In carrying out this work sanitary surveys have been
made of the shores of the pond and its tributaries, and
surveys have been made of the pond and of the outlet
ditch and creek from the pond to Cohasset Harbor, to
determine the feasibility of dredging the pond to a greater
depth and providing more adequate tidal flow to and from
the pond. A biological survey has been made to deter-
mine conditions affecting the breeding of midges and
conditions affecting fish and other aquatic life in the
pond.

In connection with these studies and surveys, large
numbers of samples of water have been collected and
analyzed in the laboratory of the Department of Public
Health, and numerous microscopical and biological ex-
aminations have been made in a laboratory especially
provided for the purpose near the shore of Musquashiat
Pond.

Musquashiat Pond
Musquashiat Pond is a “great pond” in that it has an

area of water surface of 74 acres at its natural elevation
of 8.5 feet above mean low water at Cohasset Harbor.
The capacity of the pond at this elevation is about 51.6

ENGINEERS’ REPORT.
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million gallons. It is situated in the northeasterly part
of the town of Scituate, adjacent to the ocean between
Hatherly Beach and North Scituate Beach, and is sepa-
rated from the ocean at its southeasterly end by a shingle
formation approximately 150 feet in width. An examina-
tion of a map of this vicinity made in 1831 shows a strip
of land between the ocean and Musquashiat Pond some
500 feet in width. The following statement about the
great storm of 1851, which destroyed the Minot’s Ledge
lighthouse, appears in “Old Scituate,” published in 1921:

. . . the field between Musquashcut Pond and the sea was changed
from a fertile cornfield into a waste of sand and stubble in a single
night . . . making an opening forty feet wide through which the tides
ebbed and flowed. . . . This prevented crossing the beach between
Egypt and North Scituate with carts or carriages. It was so deep
that the fishermen went into the pond in their boats. It, however,
filled in gradually, but a large lot of sand had been carried into the
pond, which formed flats, acres in extent, on which beach grass grows
today.

. . .

The great storm of 1898, when the steamer “Portland”
was lost, probably caused the formation and extent of
the “Shingle Beach” as it appears today.

The present outlet of Musquashiat Pond as shown on
an appended map 1 is under Hatherly Road on its westerly
side, where there is a culvert 5 feet square in cross section.
Below this culvert the flow from the pond is through a
narrow ditch varying in width from 3 to 6 feet until it
reaches the vicinity of Gannet Road, a distance of ap-
proximately 4,400 feet. At Gannet Road there is a double
culvert consisting of two openings 4 feet wide. Crossing
the brook just above the culvert is a 12-inch water pipe,
the top of which is at elevation 7.25 and forms a weir over
which the water must pass in flowing in either direction.
Below Gannet Road the channel becomes wider until
in the section known as “the Gulf” it has a width of
about 400 feet. The outlet into Cohasset Harbor is over
a small dam, the elevation of which is 7.62 feet above
mean low water.
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Watershed of Musquashiat Pond.
Musquashiat Pond has a drainage area, including the

surface of the pond, of 0.9 of a square mile, located en-
tirely within the limits of the town of Scituate. This
drainage area consists of rolling country and lowlands,
and includes a part of the Mann Hill section which
reaches an elevation of approximately 50 feet above
mean low water in Cohasset Harbor. Only a compara-
tively small area of this watershed in the immediate
vicinity of the pond is cultivated, although some of the
area is used for the harvesting of hay. The sections
located north of the pond and along the easterly side
adjacent to the ocean, and at the southerly end in the
vicinity of Mann Hill and Hatherly Beach, are highly
developed summer resorts. It is estimated that the
drainage area contains 11.3 miles of roads of which 9.1
miles are improved with concrete or bituminous surfaces.
Of the total land in the drainage area, about 42 per cent
is developed for residential purposes and 50 per cent
consists of wooded areas, fields, meadows and marsh-
lands. The following table shows the land utilization of
the drainage area of Musquashiat Pond:

i

Land Utilization of the Drainage Area of Musquashiat Pond.

Arpft Per Cent ofArea (Acres;. Total Land Are

Residential 209.8 42
Wooded 160.8 32
Fields and meadow 42.5 9
Marshland ........ 43.5 9
Recreational (Hatherly Country Club) . . 26.2 5
Cultivated and orchards ..... 16.2 3

Total land surface ...... 499.0 100

Population on Drainage Area.

It has been estimated that the summer population
on the drainage area of Musquashiat Pond reaches about
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3,000 at times, although the winter population probably
does not exceed 300. The number of residences and other
structures on this drainage area at the time of this investi-
gation are shown in the following table:

Permanent residences
Summer residences
Hotels

00

383
2
2
2

Stores

Gasoline stations
Public garages
Fire station

1
1

Total 446

Condition of Drainage Area.
The results of the sanitary survey did not show that

Musquashiat Pond receives any direct discharge of sewage
from cesspools or other private sewage disposal works,
although it is exposed to pollution from the disposal of
sewage in the ground in areas draining toward the pond,
from the discharge of street drainage, and from the use
of land for recreational and agricultural purposes. At
the time of this sanitary survey the pond also was subject
to contamination from oil and grease from a service
garage located at the northerly end of the pond, and
evidences of this type of pollution were observed in the
vicinity of certain private garages located near the shores
of the pond. In general, sewage from residences and
other buildings on the drainage area is disposed of in the
ground through leaching cesspools, although a small
number of septic tanks are in use for this purpose. Be-
cause of the porous condition of the soil on the drainage
area, sewage appeared to be adequately disposed of in
this manner.

Many sections of the lowlands on the drainage area
have been ditched as a part of a program of mosquito
control.

Physical Characteristics of Pond.
According to a survey made by the Waterways Divi-

sion of the Department of Public Works, Musquashiat
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Pond has a water surface of about 74 acres and a capac-
ity of 51.6 million gallons at its natural elevation of 8.5
feet above mean low water at Cohasset Harbor. The
area and capacity of the pond at various elevations have
been computed from this survey and are shown in the
following table:

Area and Capacity of Musquashiat Pond.

Elevation above Mean Low Water. Area (Acres). (Millioif Gallons)

9.5 85.95 77.52
9.0 79.29 64.07
8.5 73.99 51.57
8.0 71.11 39.75
7.5 66.50 28.55
7.0 60.92 18.17
6.5 48.82 9.22

6.0 31.81 2.64
5.5 2.99 0.36
5.0 1.39

The pond has very shallow flowage, the maximum
depth being 4.0 feet and the average depth 2.1 feet at
elevation 8.5 above mean low water. Examinations show
that in some sections of the pond the bottom consists of
fine sand with no mud deposits, and that even where
mud deposits were found they were very shallow, the
maximum depth being 1.5 feet near the northerly end of
the pond.

In April of 1937 an attempt was made by the board of
health of the town of Scituate to maintain the elevation
of water in Musquashiat Pond at about 9.5 by the con-
struction of a stop plank dam at the outlet. This dam is
located just above Hatherly Road and has a width of
about 6 feet and a concrete sill or cut-off wall at elevation
8.3. It is provided with a galvanized iron screen of |-inch
mesh. Prior to the installation of this dam the normal
elevation of water in this pond was about 8.5 except dur-
ing periods of 1 )w rainfall when the pond frequently
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dropped several inches below this point exposing mud
bottom along the shores.

Yield of Pond.
The only information as to the yield of this pond was

obtained between June 1 and September 1. Accordingly,
it was impracticable to estimate the yield of the pond
except for this period. The observations during the period
of the investigation indicate that it probably would be
practicable under average conditions of rainfall to main-
tain this pond at about elevation 9.0 above mean low
water, if the stop planks at the outlet of the pond are
properly operated. The following table shows the condi-
tions of yield as maintained during the period of investi-
gation :

Rainfall at GpElevation. Daily Net bush (Inches

Month. j 1 ..^Lj Beginning , End of I‘D iq o 7 Average,
| of Month. | Month. per U&y) ’ ™67 - 1930-1936.

June 9.40 9.55 283,000 3.47 3.83
July 9.55 9.00 —700,000 1.24 2.31
August .... 9.00 9.11 97,000 5.50 4.23

10.21 10.37

Biological Conditions of Mxjsquashiat Pond.
With a view to ascertaining the biological conditions

and their possible effect on the breeding of midges in the
pond, an extensive biological investigation was conducted
during the months of July and August. The results of
this investigation show that the water in the pond is
brackish and has a chloride content varying from 2,700
to 4,500 parts per million. The shore vegetation was
found to include typical fresh water types, comprising the
usual assortment of grasses, cat-tail, bur reed, rush, poi-
son ivy, bayberry, sassafras and alders. The aquatic
plants, in order of their predominance, consisted of the
pondweeds, Potamogeton and Chara, and a green algae,
Cladophora, this latter being normally an inhabitant of
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sea water. Microscopical examinations showed the pres-
ence of various diatoms and blue-green algal

.

The principal fish life in the pond consisted of salt
water minnows, including sticklebacks, killifish and sil-
versides, and also the common eel. In addition, there was
found an isopod, a tube-building Polychiete worm, Proto-
zoa, Rotifera, Crustacea and a few Pelycypods.

During the period of the investigation the pond ele-
vation varied from 9.5 to 8.8. At the average elevation
9.3, the depth ranges from 0.5 of a foot to 4.8 feet with
an average depth of 2.6 feet, and the pond has a storage
capacity of about 72,000,000 gallons.

There was a considerable fluctuation in the temperature
of the water in the pond throughout the period of investi-
gation. In some parts of the pond where the depth was
only 2.5 feet the surface temperature was as high as 92
degrees F., but due to thermal stratification the bottom
temperature was 83 degrees F., or a difference of 9
degrees. At no time during the investigation did the
temperature of the water appear to have an unfavorable
effect upon fish life.

A comparison of the daily mean temperature of the
atmosphere for June, July, August and September of 1937
with the corresponding daily normal temperature, as es-
tablished by the United States Weather Bureau from
their records of about sixty years, shows that during June
and September of 1937 the temperatures of the air at
Boston were practically normal, but that July had an
excess of 48 degrees and that August had an excess of
143 degrees. A comparison of temperature readings at
Musquashiat Pond with those of Boston showed close
similarity. The departure of the temperature at Boston
from the normal is shown in the following table:

June. July September.

rAverage mean te 66.4

Average aperature

Average departure frc -0.1
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There is appended a diagram showing the daily varia-
tions in air temperature from the normal and the tem-
perature of the water of Musquashiat Pond.

Tests made for the presence of oxygen in the water
showed that at the six sampling stations shown on the
map appended 1 the oxygen content of the water varied
from 5.4 to 14.0parts per million, corresponding to 72-190
per cent saturation. The presence of this large amount of
dissolved oxygen in the water was believed to have been
due chiefly to the abundant growth of the green plants,
Potamogeton and Chara, and the green algae, Cladophora,
which liberate oxygen by one of their life processes known
as photosynthesis.

The odor of hydrogen sulphide was very noticeable in
the bottom mud at many points near the shore of the
pond, and during the middle of August was observed at
the center. The presence of the hydrogen sulphide is
believed to have been due to certain sulphur-reducing
bacteria which are known to act upon sulphates present
in sea water. These organisms are often found in brackish
marshes, and reduce sulphates to hydrogen sulphides
and precipitate sulphur. There did not appear to be
any sources of sewage or other pollution which might
account for the presence of hydrogen sulphide.

The alkaline condition of the water in the pond as
indicated by an average pH varying from 8.4 to 9.2 was
believed to have been due to the presence of considerable
amounts of Chara, which is a lime-secreting plant.

Midges and Midge Larvae.

Chapter 13 of the Resolves of 1937 specifically author-
izes and directs that consideration be given to the improve-
ment of conditions in Musquashiat Pond by “treating
the pond with chemicals for the removal of microscopic
growths and for the correction of the fly nuisance.”
The fly nuisance referred to is the presence of large num-
bers of midges which have been a regular occurrence in
the vicinity of Musquashiat Pond during the months of

Map filed with Clerkof the House for transmission to the legisl;
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July and August in recent years. The annoyance caused
by these midges was due to their presence in large numbers
on window and door screens, and their entry into houses
in the vicinity. The results of biological examinations
show that the midge found near Musquashiat Pond
belongs to the subgenus Chironomus and is apparently
near Chironomus decorus, Johannsen. This fly or midge
is of the size and appearance of a large mosquito but
with feathery antennae. It is not capable of biting, but
during warm weather may become obnoxious because of
large numbers.

The larvae of the midge are generally to be found in the
bottom of ponds. They are wormlike in appearance,
usually blood red, and vary in length when full grown
from one half to one and one quarter inches, according
to the species. The species found in Musquashiat Pond
were about three quarters of an inch long. In warm
weather the larva changes to a pupa which rises to the
surface of the water, where it bursts open and the adult
or flying form emerges.

The recent examination has shown that the larvae of the
midge, Chironomus, were found in most parts of the
bottom of Musquashiat Pond, except in those areas
where hydrogen sulphide was noticeable, and that more
of the larvae were found in those sections where the bottom
consisted of a mixture of mud and sand than where either
the mud or sand alone was found. The depth of water
in the pond was found to have no effect upon the presence
of the larvae. A search for egg masses on the pond was
not successful, but the biologist was successful in trapping
some adult midges, which were housed in cages over
water in the laboratory where they mated and eggs were
obtained. Under these laboratory conditions it was
found that the adult midge may live for as many as four
days, and apparently does live a day after laying the eggs.
The eggs were found to be in small globular ellipsoidal
masses approximately one fifth of an inch in its greatest
diameter, and each mass consists of a large gelatinous
matrix on the surface of which are distributed in a fairly
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uniform pattern some 600 eggs. Each egg is ovoid in
form with an outer gelatinous coat and has no conspicuous

kept in a temperature of
and were found to hatch

markings. These eggs were
approximately 65° to 80° F.
out four days after being laid,
from the eggs were about one
of an inch long, and were
developed head and definite

The larvae which emerged
seventy-fifth to one fiftieth
transparent with a well-
appendages. These larvae

were kept in the laboratory in jars containing algae and
water from the pond for eight days and attained a length
of about one tenth of an inch. Although the jars in
which they were kept contained sufficient dissolved
oxygen, the larvae did not survive after the appearance
of hydrogen sulphide. Efforts made to rejuvenate them
by removing them to clean jars were.unsuccessful.

Larvae up to about one half inch in length were taken
from the pond and placed in jars with pond water and
mud. Some of the mud tubes of the Polychaete worm
which abound in the pond were added. Within a few
days the larvae entered the mud tubes or hollow stems of
plants and built pupal cases for themselves and became
quiescent. In less than five days several well-developed
pupae were found in the jars free from the tubes. Emer-
gence of the adults occurred from these, about ten min-
utes elapsing from the time the pupae case split open
until the fully developed adult stood upon the pupa case
with wings expanded and dried. Because of the limited
number of adults available after the first of August, the
completion of the life cycle could not be observed.

Effect op Chemicals upon Organisms.

During the latter part of April the board of health of
the town of Scituate applied copper sulphate to the water
in Musquashiat Pond in the proportion of one part to
one million parts of water, which is more than sufficient
to kill algie in fresh water. After forty-eight hours, not
only was there practically no trace of a residual copper
sulphate, but also no noticeable effect upon the algse or
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the larvae in the pond. In order to explain this, labora-
tory tests were made by the Department of Public
Health which showed that when as high as 15 parts per
million of copper sulphate were applied to the water of
Musquashiat Pond, which had chloride content of about
3,000 parts per million, the residual copper sulphate,
after twenty-four hours, was only about 0.80 of a part
per million. The precipitation of copper in the form of
insoluble salts in this alkaline water was undoubtedly the
reason for the small amount of copper sulphate in the
water, as copper sulphate solution when added to sea
water combines with the carbonates in the water forming
basic copper carbonate, wThich is quite insoluble and pre-
cipitates in the form of fine crystals. Appended is a
table showing the effect of the addition of copper sul-
phate to fresh, brackish and salt waters.

Prior to the establishment of the laboratory on the
shores of Musquashiat Pond, experiments were made in
the laboratory of the Department of Public Health to
determine the effect of solutions of copper sulphate,
calcium chloride and borax in various concentrations
upon midge larvae in water and mud from Upper Mystic
Lake in Winchester where they were found to exist in
considerable numbers. The results of these experiments
showed that it was not practicable with these chemicals
to kill such larva1

.

Experiments were also made at Musquashiat Pond to
determine the effect on the larvae of various concentra-
tions of an alcoholic extract of Pyrethrum flowers. With
a strength equivalent to 1 part of dried flowers to 15,000
parts of water, 100 per cent of the larvae were killed in
eighteen hours, and with a strength of 1 part of dried
flowers to 20,000 parts of water a kill of 75 per cent was
obtained. The use of Pyrethrum of the strength of 1 to
15,000 in a pond of the capacity of Musquashiat Pond
would cost approximately $lO,OOO per application. This
high cost makes the use of Pyrethrum impracticable,
since a single application would not prevent the occur-
rence of the larvae in the pond in subsequent years.
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The Effect of Certain Fish Life on Midge Larvae
Under date of July 9, 1936, the Department of Public

Health sent a communication to the board of health of
Scituate in which reference was made to the desirability
of maintaining fish life in Musquashiat Pond, and, during
the latter part of April, 1937, the board of health of
Scituate stocked the pond with some 1,250 smelts, 1,000
eels, 3,375 5-gallon buckets of minnows, and 1,000 ale-
wives which had been removed from the creek below the
pond. Again, during the month of May, 2,300 smelts,
1,500 eels, 1,000 5-gallon buckets of minnows, 24 white
perch, 12 red perch and 10 herring were added to the
pond; in June, 500 smelts, 205 eels, 10 white perch and
several 5-gallon buckets of minnows were added, and on
July 3 the Department of Conservation liberated 2,500
white perch in the pond. These fish were found to be an
effective means of controlling the Chironomid larva 1

, and
there was no midge nuisance in the vicinity of the pond
during the past summer. A wire screen of \-inch mesh
was placed in the outlet to prevent escape of the fish
from the pond.

The stickleback, killifish and silversides were the
species of small minnows which were in the pond in
abundance during the period of the investigation. In
order to determine the effect of fish life on the larvse, fish
were collected from various locations in the pond, and
their intestinal contents examined for the presence of
larva1

. The results of these observations are shown in
the following table:

Results of Examinations of Fish for Presence of Chironomid Larv

F Number of Fish Number of Number of
IISH ’ I Examined. Larvae Found. Larvae per Fish.

Stickleback 34 94 2.77
Killifish 27 51 1.89
Silverside 24 22 0.92

Eel 6 10 1.67
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In order to obtain more specific information as to the
effect of fish life on the larvae, two cages were constructed
in the pond, each enclosing a screened area of 9 square feet
on the surface and supported on posts driven into the
bottom. One cage was completely surrounded by netting
to keep out fish so that any larvae leaving the mud for
pupation or other reasons might reach the top of the
water safely. The other cage, screened only on the surface
of the water, served as a control. These were allowed to
stand for several days with frequent observations. The
results of these tests showed that approximately three
times as many adults were found in the cage from which
the fish were excluded.

Effect of Depth on Midge Larvae
In order to determine the effect of the depth of_ water

on the propagation of midge larvae, a wooden crib 8 feet
in height and 9 square feet in cross section was driven
into the mud at the deepest area of the pond where the
depth of water was 4.75 feet, and where midge larvae had
been found abundantly. Approximately 2 feet of material
were removed from the bottom within the crib to provide
a depth of nearly 7 feet, and larvae and mud were intro-
duced into the crib, but no provision was made to exclude
fish. At the end of a week a few larvae were found in the
bottom of the crib, but later only two larvae could be
found by careful dredging of the bottom, and at this time
the odor of hydrogen sulphide was observed. Sufficient
information was not obtained to attribute the disappear-
ance of the larvae to any one cause, but it was not believed
to be due to the increased depth, because larvae have
been found in other ponds at much greater depths. Their
disappearance probably was due either to the larvae having
reached the adult stage, or being destroyed by fish or by
the presence of hydrogen sulphide.

Investigation as to Dredging Pond and Waterway

Below the Pond.

In order to estimate the cost of the work necessary for
deepening Musquashiat Pond and the waterway below
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this pond careful surveys were made by engineers from
the Waterways Division of the Department of Public
Works. A plan showing the result of these surveys is
appended and made a part of this report. These esti-
mates are based on dredging certain portions of the pond
to provide depths of 6 feet and 8 feet of water with the
pond surface at elevation 9.0 above mean low water at
Cohasset Harbor, the material to be excavated by hy-
draulic methods and disposed of on marshlands and
lowlands around the pond. Side slopes of approximately
four on one from the bottom of the excavated area up
to the top of the filled area around the pond would be
provided, which would leave comparatively small areas
of exposed slopes when the elevation of the water was
lowered. The estimated cost ,of dredging to provide a
depth of 6 feet of water is as follows:

358,000 cubic yards of material excavated and disposed of 889,500 00
Plus 10 per cent for engineering and incidentals . . 8,950 008,950 00

Total $98,450 00

The estimated cost of dredging to provide a depth of
8 feet is as follows;

525,000 cubic yards of material excavated and disposed of $105,000 00
Plus 10 per cent for engineering and incidentals . . 10,500 0010,500 00

Total $115,500 00

Relative to improving the outlet of the pond, studies
have been made by the Waterways Division of the De-
partment of Public Works to determine the channel
cross section necessary to cause a substantial change in
the waters of the pond, whereby the water could be drawn
down during periods of low tide and replenished with
fresh water on the incoming tide. These studies showed
that the drawing down of the water in the pond would
expose areas of flats around the shores, and if the channel
is made sufficiently large it might be possible, under cer-
tain tidal conditions, to withdraw the entire volume of
water in the pond on the outgoing tide, thus leaving all
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of the bottom exposed. Such a condition would be a
source of complaint from owners of property in the vicin-
ity of the pond, and might in itself prove as objectionable
as the midge fly nuisance.

The following estimate of cost for excavating a channel
from Musquashiat Pond to “the Gulf,” so called, is based
on a channel 15 feet wide on the bottom, the bottom
elevations varying from 2 feet to 3 feet above mean low
water in Cohasset Harbor. This estimate includes also
the cost of reconstructing the bridges at Gannet Road
and Hatherly Road and relocating the water-pipe crossings
at these locations:

31,500 cubic yards of material excavated and
disposed of $11,025 00

Constructing bridges at Gannet Road and
Hatherly Road 20,000 00

Water pipe changes at above roads . . 2,000 00
533,025 00

Plus 10 per cent for engineering and incidentals . . 3,302 50

Total $36,327 50

Consideration also has been given by the engineers of
the Waterways Division of the Department of Public
Works to excavating a channel through the “Shingle
Beach” on the southeasterly side of Musquashiat Pond
directly into the Atlantic Ocean. While it might be
comparatively inexpensive to provide such an opening,
it would be impossible to maintain it without expending
large sums for maintenance and the construction of
heavy stone jetties. Under this plan the entire bottom
of the pond would be exposed at low tide. In view of
these circumstances, no serious consideration has been
given to this plan.

Summary and Recommendations.

The results of this investigation show that Musquashiat
Pond is not greatly polluted, although the results of
bacterial examinations show that the water of the tribu-
tary which enters the pond from the south contains at
times large numbers of bacteria characteristic of sewage
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pollution, indicating that sewage may be entering this
stream without being adequately filtered in its passage
through the ground. Experience in connection with the
breeding of midges in the northerly part of Upper Mystic
Lake in Winchester has shown that such breeding may
be intensified by gross sewage pollution. Under the
circumstances, it is advisable that the town of Scituate,
through its board of health, prevent pollution of Mus-
quashiat Pond so far as is practicable.

The investigation shows that by maintaining the water
in this pond at about elevation 9.0 above mean low water
it is practicable to maintain fish life even with the bottom
temperature as high as 83° F. at times. Under the cir-
cumstances, the most practicable means of controlling
propagation of midge larvae is to provide the pond with
abundant fish life, especially the salt water minnows.

Experiments with various chemicals have shown that
their use is ineffective in killing midge larvae, or very
expensive, and thus not practicable. The use of copper
sulphate is not practicable for controlling the growth of
microscopic organisms where the w7ater has a high chloride
content. Moreover, copper sulphate might kill off certain
organisms which are necessary to furnish oxygen and food
for the maintenance of fish life.

The dredging of the pond might assist in controlling
the midge larvae by providing water of lower temperature
during the summer months, thus more adequately sus-
taining fish life, but the cost of providing a greater depth of
water and disposing of the spoil along the shores would
be $98,450 for a depth of 6 feet, and $115,500 for a depth
of 8 feet.

The improvement of conditions by dredging the creek
below the pond so as to provide a circulation of tidal
water with the ebb and flow of each tide would result in
exposing large areas of the pond bottom at low tide which
would probably cause considerable complaint. The
estimated cost of such a channel is $36,327.50.

The results of the investigation show that midge larvre
in Musquashiat Pond can be most satisfactorily controlled
by-



1938.] HOUSE —No. 264. 23

3

1. Maintaining the pond as near elevation 9.0 above
mean low water at Cohasset Harbor by means of control
works at the outlet.

2. Stocking the pond with fish, especially salt water
minnows, when necessary.

3. Preventing the disturbance of growths of aquatic
plants and microscopical organisms in the pond, as they
play an important part in maintaining balanced biological
conditions.

4. Relative to the control of mosquito breeding near
the shores of the pond, applications of oil or other larvicide
when necessary are recommended.

The present structure forming a dam at the outlet of
the pond was not constructed in accordance with any
license issued by the Department of Public Works under
the provisions of chapter 91 of the Tercentenary Edition
of the General Laws, and it is recommended that the
town of Scituate make application for such a license.

The sanitary surveys and general compilation of data
were under the direction of Mr. Edward Wright, Sanitary
Engineer, and Mr. Joseph C. Knox, Assistant Sanitary
Engineer of the Department of Public Health. The
biological studies were made by Mr. Basil W. Parker,
Biologist, and the surveys and soundings of the pond
and outlet were under the supervision of Mr. T. Russell
Symmes of the Division of Waterways of the Department
of Public Works. Acknowledgment also is made of the
assistance rendered by the officials of the town of Scituate.

Respectfully submitted,

ARTHUR D. WESTON
Chief Engineer,

Department of Public Health.

FRANCIS L. SELLEW
District Waterways Engineer,

Department of Public Work

ROBERT W. WALES,
Consulting Entomologist
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Average Results of Laboratory Experiments to determine
the Effect of the Addition of Copper Sulphate to Fresh,
Brackish and Salt Waters.

Boston Tap Water

Cop IULPHATE I C:r

Amount of Cop
PHATE 1 ADDED 24 HOURS.vii:

II Ina. Total- 2 Solution. I Totel -
!

Solution. |
1 1.1

1.9 1.9

1.44 4 1.9

6.1 1.4 6.41.6 3

1.7 4 4.0

15 14.0 4,7 12.0 6,9

9 22.0 14.0

50.0 18.0 14.0 40.0 30.0

Musquashiat Pond Water.

i .05 .04 .30 .30
.05 .03 .35 .25

.06 .06

.06 .05

45 .35

3 .50 .403

10 .50

15 1 1.3 8 .80 .60

1.8 1.4 1.30 .604.0 3.2

4.5 4.550 1.7 1.50 1.50

Sea Water.

i 10 .10 .20 .10,10 .05
.10 .05
70 .20

20 - .20

1-4 .30 .90 .30
1.3 .50
3.0 1.1

1-5 .60 .90 .60

70 1.010

3.5 .90 1.2 .90115

5.0 1.3 1.6 i.i7.1 1

10.0 1.412.050 1.2

1 Calculated as CuSO4.SH-.io.
2 Amount in solution plus air »unt in
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COMMONWEALTH OF MASSACHUSETTS
JOINT BOARD FOR THE INVESTIGATION OF MUSQUASHIAT POND

Chapter 13 Resolves of 1937
DECEMBER 1937

AIR TEMPERATURES
U.S.WEATHER BUREAU BOSTON

TEMPERATURE CONDITIONS

WATER TEMPERATURES-MUSQUASHIAT POND
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