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

In accordance with the provisions of chapter 67 of the
Resolves of 1953 and chapter 65 of the Resolves of 1954
the Department of Public Works, the Department of
Public Health and the Department of Natural Resources,
acting as a joint board, submit herewith a report on the
resolve providing for an investigation for the elimination or
control of submerged aquatic weeds. Chapter 67 of the
Resolves of 1953 is as follows:
Resolved, That the department of public works, the department of
public health and the department of conservation, acting as a joint board,
are hereby authorized and directed to make an investigation and survey
relative to the elimination and control of submerged weeds in certain
great ponds and tidal estuaries of the commonwealth. Said departments
are hereby authorized to conduct such experiments and make such surveys, for the purpose of this resolve as they deem advisable. Said departments are hereby authorized to use for said experiments any of the
small ponds or tidal estuaries of the commonwealth, or any privately
owned pond if and when authority for such use is obtained from the
owners thereof, as are considered suitable for such experiments without,
however, infringing on the rights of any person. Said departments may
expend for the purpose of this resolve such suras as may be appropriated
therefor. Said departments shall report to the general court the results
of their investigation and survey together with their recommendations,
if any, and drafts of legislation necessary to carry their recommendations
into effect, by filing the same with the clerk of the senate on or before the
first Wednesday of December, nineteen hundred and fifty-four.
Approved June 2S, H.
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as follows

Resolved, That the department of public works, the department of
public health and the department of natural resources, acting as a joint
board, for the purpose of making an investigation and survey relative to
the elimination and control of submerged weeds in certain great ponds
and tidal estuaries of the commonwealth, as provided by chapter sixtyseven of the resolves of nineteen hundred and fifty-three, shall, in making
said study, consider the subject matter of current house document numbered 2411, the report of the department of public health and the department of public works relative to the improvement of conditions at
Furnace pond in the town of Pembroke.
ipproved May 17, 1954

In accordance with the provisions of chapter 67, representatives of the Department of Public Works, the Department of Public Health and the Department of Natural
Resources held an organizational meeting on August 12,
1953. Mr. Malcolm Graf of the Department of Public
Works was elected chairman of the joint board. Mr. Alan
Kennedy of the Department of Natural Resources was
elected vice-chairman of the joint board, Mr. Edward
Wright of the State Reclamation Board, was elected secretary. At a reorganization meeting on August 18, 1954,
under the provisions of chapter 65, Mr. Leo Fox of the
Department of Public Health was elected secretary in
Mr. Edward Wright’s place.
The appropriation under which this investigation was
initiated appears as Item 2015-25 in chapter 675 of the
Acts of 1953, which is the supplementary budget and is
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

$15,000

The appropriation under which this investigation was
supplemented appears as Item 2015-25 in chapter 453 of
the Acts of 1954, and is worded as follows:
For certain studies, as authorized by chapters thirty-nine, forty,
forty-one and sixty-seven of the resolves of nineteen hundred
and fifty-three

$7,000

.........

The Legislature passed chapter 58 of the Resolves of 1954
which authorized the Department of Public Health to treat
the bed and banks of the Merrimack River for the relief
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of midge nuisances. That resolve authorized the expenditure of not over $2,000 to be taken from Item 2015-25 of
chapter 675 of the Acts of 1953 to carry out the purpose of
the resolve. This special item was set up by the Comptroller as Item 2015-27.

Introduction
The present study of submerged weeds is the outcome of
many complaints which have been received over a period of
years by the Department of Public Health, the Department
of Public Works and other state departments. The complaints received by these departments have been concerned
chiefly with the nuisances caused by submerged weeds
which have come to the surface and have floated around
the pond or have been blown to the leeward side of the pond
where they decomposed and produced an odor nuisance.
Other complaints received relative to a weed problem concerned interference by a heavy growth of weeds with recreational practices, such as boating, fishing and swimming.
This particular problem is not peculiar to Massachusetts,
but is generally found in any locality where ponds exist.
Experience in

Other Parts

of

the

United States.

A similar type of problem is under study in the western
part of the country, especially in areas where irrigation is
necessary for farming. In those western States the irrigation ditches become so clogged with submerged aquatic
weeds that it is impossible to transport waters through
them, or else the flow of water is impeded. In view of this
fact, the federal government has been doing research on
weed eradication in irrigation ditches since 1949. Their
problem, however, is a good deal different from the problem
that faces us in our ponds and lakes. They have flowing
water to contend with and are not too particular about the
type of herbicide they use. They are not at all concerned
about killing any type of aquatic life, which problem would
be of prime concern in lakes and ponds.
Other States also have undertaken research in this study
of the control of submerged weeds. The State of New
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Jersey has been working on a problem of this type for three
years, and is continuing the study for another two years.
It is difficult to measure the economic loss caused by
submerged weeds in terms of dollars and cents. However,
it was estimated at the Northeastern Weed Control Conference in New York in 1953 that the loss to fish and wildlife in Florida and Louisiana amounted to $20,000,000
annually. The estimated loss on the Mohawk-Hudson
River systems was $51,000 annually.
The present general methods of submerged weed control
cost hundreds of thousands of dollars each year. This is
especially true in the areas of irrigation. However, there
is much economic loss in Massachusetts alone, where ponds
and lakes which could provide excellent recreational facilities are not being used. This reduces the value of the
property adjacent to these ponds and lakes and gives the
citizens in this State fewer areas in which to enjoy recreational facilities.
Methods of Aquatic Weed Control.
The control of submerged weeds, if a proper method were
devised, would reach into many fields. It is probably true
that the greatest gain would be in the recreational field.
There are many beautiful ponds in Massachusetts which
cannot be used for boating or fishing or swimming because
the growth of the submerged weed is so dense. It is impossible to row a boat through such ponds, and this condition also makes it really dangerous to swim in them. Here,
large amounts of submerged or emergent vegetation inevitably lead to over-population in stunted fish. Ponds
with coarse weeds growing over most of the bottom produce
a smaller total weight of fish which average smaller in size.
The control of the weeds, then, is essential to the maintenance of the proper balance of fish in farm ponds and
recreational ponds and to the production of fish in fish
hatcheries. The proper control of submerged weeds would
also be of benefit to public health chiefly from the standpoint of making mosquito and midge control a good deal
easier in areas where non-emergent, emergent and littoral
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forms of vegetation afford protection to the immature
stages.

An additional value of weed control lies in its use in
reservoirs used for public water supplies. In such
places a heavy growth of submerged weeds leads to vegetative taste and odor, and other obnoxious odors caused when
the plants decompose.
Many temporary methods of weed control have been
tried in the past. These methods have been mechanical
and chemical to the greatest extent. The mechanical
methods used involve chaining, dredging and under-water
mowing. These have all proved to be unsuccessful due to
the nature of the plants. Some of the chemical methods
tried have also proved to be inadequate. Some of the
chemicals used have not killed the weeds, others were too
toxic to the animal life in the pond.
It is felt that the most reasonable method of controlling
the submerged weeds will be through some chemical means.
These chemicals will preferably be the type which will sink
to the bottom and affect the plants through their root
system. It would be desirable that this chemical would
have a residual effect so that the weed control would
not be necessary every year, but would be effective for a
number of years. This chemical also should be an inexpensive chemical and easily applied by simple spraying
equipment. It would be a great deal better if this material
could be applied by helicopter. It may be found that while
more permanent control methods require a greater initial
cost, this may be compensated for many times over during
the life of the project through the elimination of temporary
measures which must be taken year after year.
open

Field Studies Conducted.

It was felt by the Board that the Department of Public
Health, with its personnel, laboratory and research facilities, was in a better position to conduct the field studies
required under this investigation.
Certain ponds have been the subject of other legislative
investigation in Massachusetts because of difficulty with
submerged weeds. One pond was Spy Pond in Arlington
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and another was Furnace Pond in Pembroke. Others were
Straits Pond in Hull and Cohasset and Musquashiat Pond
in Scituate. Another pond also investigated was Lake
Quannapowitt in Wakefield. It was decided that if experim >ntal work were to be done in small ponds, representative
types of weeds found in the large ponds named above should
be present. Some sixty ponds were examined in different
parts of the State during the summer of 1953 and the spring
of 1954.

The ponds finally chosen were Coles Pond in Boxford,
Mill Pond in Danvers, Lower Pond and Upper Pond in Breakheart Reservation in Saugus, Black’s Nook in Cambridge,
Cat Dam in Cohasset and Musquashiat Pond in Scituate.
All types of chemical and biological conditions were met
in these ponds. They ran from soft water types to moderately hard water types, and from fresh water types to
brackish and salt water types. In the preliminary studies
of these ponds, a survey was made to determine the size in
acres, and soundings also were made to get an average depth
so that volumes could be figured. Then a biological survey
was made of the pond. This included removing plants for
examination in the laboratory in order to determine what
species they were. Samples of the bottom and the plant
communities themselves also were taken, and the different
types of aquatic life in the pond were subsequently identified. This was repeated after the herbicides had been applied
experimentally to the pond to see whether any of them had
any effect on the life of the pond. Chemical samples were
taken prior to spraying in order to determine the chemical
composition of the water. Further samples were taken
after treatment to see whether the herbicides had produced
any chemical changes in the water.
During the course of this project, especially during the
summer of 1954, while the experiments were being conducted,
some fifteen calls were received from different parts of the
State asking this office to do something about eliminating
weeds from ponds located in their town. This shows that
there is a great interest in this particular problem.
The species of weeds encountered, the field test conducted
for the control of these weeds with the use of various chemi-
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are described in detail in the report of
the Division of Sanitary Engineering of the Department of
Public Health which is attached hereto. The results of
that report can be summarized as follows:

cals, and the results

Results of Field Work.
1. Aquatic weeds are those which start in water and must
grow for at least part of their life cycle either completely
submerged, partially emergent or floating on the surface.
2. This investigation was primarily concerned with the
submerged type.
3. The most common types of submerged weeds encountered were several species of Potamogeton (pond weeds),
Elodea (water weed), Utricularia (bladderwort), Myriophyllum (water milfoil), Ceratophyllum (coontail), Ruppia (sea
or ditch grass) and Cham (stone wort).
4. Some work was done with one floating plant, viz.,
Cladophora, a marine alga, which posed a special problem
in brackish and salt water ponds.
5. Various herbicides and soil sterilants were tried on this
project. They are as follows: CMU, or Telvar W, a DuPont
product: Benoclor, a chlorinated hydrocarbon, a Chloroben
product; Rosin Amine D Acetate, and Polyrad 0200, products of the Hercules Powder Company; P-162, an experimental herbicide of the Shell Oil Company.
6. Two types of hand sprayers were used in this work.
One was a knapsack sprayer with an agitator used for chemicals which had to be applied as suspensions. The other
was a regular pressure sprayer used for chemicals in solution or emulsion.
7. In 1953, an experiment was performed at Musquashiat
Pond in Scituate, using CMU against Cladophora. CMU
was apparently successful in eliminating Cladophora in the
small area treated.
8. In 1953, Nigrosine, an aniline dye, was used in Black’s
Nook in Cambridge in attempting to control submerged
weeds. It was unsuccessful.
9. In 1954 various small ponds and sections of large ponds
were used for experimental work in attempting to control
submerged weeds. They were as follows; Black’s Nook,
Summary of
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Cambridge; Mill Pond, Danvers; Musquashiat Pond, Scituate; Cat Dam, Cohasset; Cole’s Pond, Boxford; Nonesuch Pond, Natick; Paradise Cove, Waltham; Lower Pond,
Saugus; Upper Pond, Saugus.
10. CMU at the rate of 50 pounds per acre proved successful in eliminating the following submerged weeds at Black’s
Nook: Elodea and Ceratophyllum. One species of Potamogeton appears to be recovering in this pond.
11. CMU was not as successful in Mill Pond against
Elodea and Potamogeion as it was in Black’s Nook. This is
probably due to loss of material in flowing water through
Mill Pond.
12. At Musquashiat Pond, CMU at the rate of 50 pounds
per acre was successful against Cladophora, and appeared
to affect Ruppia and Potamogeion, whereas Polyrad 0200
in the concentrations used had no effect on the same plants
at this pond.
13. Benoclor in the concentrations used was not successful against Ruppia and Potamogeion or any of the plants at
Cat Dam in Cohasset.
14. P-162 was not successful against any of the plants
found in Cole’s Pond in Boxford nor in Lower Pond, Saugus.
15. CMU seemed to have had some effect on the Myriophyllum at Nonesuch Pond in Natick, but it is too early
to make any definite statement at this time.
16. Rosin Amine D Acetate was not successful against
Myriophyllum and Potamogeion and other plants found at
Paradise Cove in' Waltham, although it did eliminate the algae.
17. Polyrad 0200 was not successful against Myriophyllum
and Potamogeion in Nonesuch Pond, Natick.
18. CMU produced spotty results against Utricularia at
Upper Pond at Saugus. It probably produced about 50
per cent control.
19. Before any definite conclusions can be reached as to
the ultimate success of CMU in the areas where it did control submerged and floating plant growth, observations must
be made at these ponds for at least one or two growing
seasons. Thus, it is necessary to determine if CMU has a
residual effect, since its use for control for just one season
would be too expensive.
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Recommendations.
1. This investigation should be continued for two to three
years, as there is a definite need for some good method of
eliminating or controlling submerged weeds which are making the use of certain ponds dangerous or undesirable. (See
Appendix A.)
2. If this investigation is continued, provisions for its continuance should be made early in the year so that laboratory
experiments in the screening of chemicals can be carried on
during the coming winter months.
3. Observations in ponds where treatment was successful
should be continued at least the next two years in order to
determine the effects of treatment.
4. Reduced doses of CMU should be tried against plants
which have been controlled.
5. New herbicides and soil sterilants should be tried
Respectfully

submitted

DEPARTMENT OF PUBLIC WORKS.

John A. Volpe,
Commissioner

Fred B. Dole,
Lewis J. Fritz,
Associate Coinmissioners

Rodolphe

G. Bessette,
Director Division of Waterways.

DEPARTMENT OF PUBLIC HEALTH.

Samuel B. Kirkwood, M.D,
Commissioner of Public Health
Paul F. Flaherty,
William PI. Griffin, M.D.,
Paul J. Jakmauh, M.D.,
Raymond L. Mutter,

Conrad Wesselhoeft, M.D
Charles F.

Wilinsky,

M.D

Public Health Council.

DEPARTMENT OF NATURAL RESOURCI

Arthur T. Lyman,
Commissioni
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A.

PROPOSED LEGISLATION.
authorizing the Continuance of an Investigation relative to the Study of the Elimination or Control of Submerged

Resolve

Weeds

in

Certain Great Ponds

of the

Commonwealth.

Resolved, That the department of public health, the department of
public works and the department of natural resources, acting as a joint
board, and directed by chapter sixty-seven of the resolves of nineteen
hundred and fifty-three and chapter sixty-five of the resolves of nineteen
hundred and fifty-four, to make a survey and investigation relative to
the elimination and control of submerged weeds in certain great ponds
and tidal estuaries of the commonwealth, is hereby authorized and directed to continue these investigations and surveys. 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 the same with the clerk of the house
of representatives on or before the first Wednesday in December, nineteen
hundred and fifty-seven. For the purposes of carrying out the provisions
of this resolve the said joint board may expend the unexpended balance
in budget item 2015-25 of chapter four hundred and fifty-three of the
acts of nineteen hundred and fifty-four and such sums as may hereaftei
be appropriated therefor.
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REPORT OF THE SANITARY ENGINEER, DEPARTMENT OF PUBLIC HEALTH.

Office of Division of Sanitary Engineering
Room 511, State House, Boston.

To the Joint Board on Weed Control .

Herewith is submitted a report relative to the field studies
that were made by members of the staff of the Division of
Sanitary Engineering to determine the best method of control of aquatic weeds in ponds as directed by chapter 67 of
the Resolves of 1953 and chapter 65 of the Resolves of 1954.

I.

Introduction.

At a meeting of the joint board the general program for
investigation of the growth of weeds in ponds and their
control, specifically with the use of chemicals, was laid out.
It was decided that the facilities of the Division of Sanitary
Engineering be utilized, since it had on its staff competent
biologists and chemists as well as laboratory and research
facilities.
There were difficulties in obtaining permission to do experimental work in certain of the ponds. In addition, the
cost of chemicals is relatively high, so in order to stay within
the appropriation made available for these studies it was
necessary to use some of the smaller ponds or very limited
areas in the larger ponds.

11. Aquatic Plants.
This study is concerned with aquatic plants. The term
“aquatic plant” is open to wide interpretation. However,
aquatic plants are normally interpreted as being those which
start in water and must grow for at least part of their life
cycle in water, either completely submerged, partially emergent, or floating on the surface. We have been primarily
concerned with the submerged type of aquatic plants. Gen-
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erally, aquatic plants can be grouped into three categories,
viz.:
Those rooted at the bottom and project1. Emergent.
ing above the water for part of their length, such as cattails,
Typha.
Those which wholly, or in part, float on
2. Floating.
the surface and often do not project significantly above it.
Most of these forms are rooted to the bottom, such as pond
lilies, Nymphaea.
Those which are continuously submerged
3. Submerged.
except sometimes for floating, or emergent flowers, such as
water weeds, Elodea.
Emergent Vegetation.

As mentioned before, the emergent vegetation is littoral
or found growing along the shore lines of a pond or lake.
The basal portion of these particular plants is submerged,
whereas the main part of the plant is aerial. Various types
of emergent plants which have been found during these investigations include the two common species of Typha, or
cattails, broad leaf cattail and narrow leaf cattail; pickerel
weed, Pontederia Cordata; arrowhead, Sagittaria; water
willow, Decodon.

This investigation has not been concerned with these particular weeds, as in most cases they can be controlled by
some of the herbicides which have been known for a number
of years, such as 2-4-D, or Animate.
Floating Vegetation.
Floating vegetation in lakes or ponds is generally represented in this area by yellow ( Nuphar ) and white (Nymphaea)
pond lilies, and water shield or Brasenia. This type of plant
may cause much trouble in ponds, especially in areas where
there is a large overgrowth of pond lilies. In many cases
these plants can be controlled by the application of 2-4-D
and 2-4-5-T. Also included in the floating type of vegetation are some of the algae which grow on the surface of the
water and form huge, unsightly masses. Some of the work
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which we have done has been with a specific type of alga, a
marine form known as Cladophora which has been quite
troublesome in one pond of the brackish variety, and in two
of the salt-water ponds.
Submerged Vegetation.

This investigation has been more concerned with submerged vegetation than any other type. This type of vegetation has been represented in our studies by a number of
common genera. The most prevalent genus found in lakes
and ponds is Potamogeton. The next most prevalent, especially in the larger ponds, is Elodea. Utricularia, Myriophyllum and Ruppia are prominent in the plant communities of
the smaller ponds. Other forms of submerged vegetation of
higher plants we have encountered that are at least locally
abundant are Vallisneria and Ceratophyllum. A form of
submerged vegetation, which is not a higher plant, belongs
to the alga group, Chara.
For future reference we believe it would be worthwhile to
include here a description of the more common types of submerged weeds found.
Potamogeton (Pond Weeds).
These are the most prevalent of the submerged aquatic
are two types of leaves on
same
and
plant,
submerged.
the
The floating leaves
floating
are fine in texture and usually oval in shape. Those growing under water are thin and membraneous and are much
longer than wide. The leaves and the branches are alternate on the stem. One reason for the prevalence of pond
weeds is their many means of reproduction. They not only
reproduce by seeds and creeping roots, but some species
have small tubers in the mud. Some species form winter
buds (compact clusters of leaves) which drop to the bottom
of the pond in the fall and lie dormant in this stage until
growth begins in the spring. Most pond weeds also regenerate from the pieces of plant broken off by water action or
by mechanical means. A few of these pond weeds tolerate

weeds. On some species there

*
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or thrive in saline or alkaline water, but the majority require
fresh water. The plant which is found chiefly in alkaline
or saline water is Potamogeton pectinatus.
Potamogeton
species are good to excellent forms of food, especially for

water fowl. However, Potamogeton pectinatus is probably
the most important single water fowl food plant on the
continent. It is responsible for half or more of the percentage that is used by ducks for food in the genus Potamogeton. There are about sixty-five known species of
Potamogeton.

Uiricularia (Bladderwort).
Submerged or floating, rootless aquatics. In the absence
of the true roots even in the seedling stage the branches
and the leaves may be modified in various ways to serve as
anchoring and absorptive organs. In some species the stems
are almost entirely subterranean, colorless and root-like.
They have small bladders which may trap small aquatic
animals. They propagate by seeds and living plant parts.
Their chief method of propagation is vegetative propagation by means of winter buds. There are about 250 known
species. Uiricularia are of little value as animal food.

Elodea (Anacharis

water weed).

Perennial, submerged plants with the stem branching.
Leaves oval, oblong and sometimes purple tinged. Plants
rooted on the bottom or sometimes forming extensive floating masses. Seeds produced, but reproduction is chiefly
from fragments of plants whose stems root in the water.
These plants were most prevalent in the larger ponds which
were investigated in the past, mainly Spy Pond in Arlington, Lake Quannapowitt in Wakefield, and Furnace Pond
in Pembroke.
Myriophyllum (water-milfoil).

Perennials with submerged, creeping or emergent stems,
some with creeping root stocks, leaves whorled or alternate.
Reproduction chiefly by creeping root stocks, plant frag-
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Chiefly in the northern

Ceralophyllum (coontail).

Plants submerged entirely, without roots, olive green appearance in the water. These plants derive their name from
the dense coontail-like tips of the branches which have a
ring-like appearance. Early in the growing season the plant
grows upright with the lower part of the stem serving for
anchor and probably also for absorption of nutrients. Later
in the season many of the plants more or less float near the
surface of the water, the tips of the branches shorten and
thicken, break and sink to the bottom to act as winter buds
and develop into new plants. Seeds are formed; however,
roots are absent even in seedlings. The plant also propagates by fragmented portions. In deep water vegetative
plants may be found throughout the winter, even under the
ice. Two distinct species occur in the United States. Both
are widespread and common in ponds and shallow lakes.
They are usually found in hard water. This plant is not of
much value as an animal food.
Ruppia (sea or ditch grass).

This plant belongs to the same family as the various
species of Potamogeton, viz., the pond weed family. However, it is found chiefly in brackish waters along the Atlantic
Coast as well as in alkaline lakes, ponds and streams of the
western United States. It is a submerged perennial with
single or much branched stems and reproduces by seeds and
creeping root stocks. Ruppia is an excellent food for water
fowl.

Chara (stone wort).
These plants do not belong to the higher plants or
seed plants. They belong to a group of plants known as
algae. They are unique in that they possess cylindrical
whorled branches. The plants are grayish green and many
branched. While they do not possess roots, the lower end
of the stems is imbedded in the silt. The plants are often
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encrusted with lime which give them rigidity, and they have
a gritty feeling when rubbed between the fingers. Charn
reproduces from pieces of stem and spores. Nitella is
another species of this group of algae.
The plants mentioned above were those that the project
was generally concerned with in its work. There are many
more submerged plants than these named, but these are
the most common and the most prevalent in the ponds in
which the experiments were performed.

111.

Chemicals.

The control of aquatic weeds by the use of chemicals is
certainly not a new idea. However, in general, the chemical
treatments of submerged aquatic weeds have been very
unsuccessful except under specialized conditions. The general basis of study of this program was to find a chemical
that could be used for so-called “spot” treatments during
which the water in any particular pond would not have to
be drained. Successful control of certain of these submerged
aquatic weeds has already been gained through draining certain ponds and applying chemicals in heavy doses to the
bottom. However, this type of treatment is not always
possible. After preliminary study of some of the available
literature, certain chemicals which had been used to attempt aquatic weed control were, by our decision, omitted
from the program. In their place, new herbicides which
had been partially screened by the manufacturing company
were tried.

The following materials seemed to give the greatest hope
of some control of aquatic weeds, and were put into use
during the summers of 1953 and 1954.
CMU.

Of all the chemicals studied it was thought that the one
called CMU (Telvar IF), 3-(p-chlorophenyl)-l, 1-dimethylurea, showed the greatest promise for the type of work
which we were considering.
When this program began, CMU was available in two
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one as an 80 per cent wettable powder, the second

Since the beginning of this investigation, the manufacture of the pelletized form has been discontinued by the DuPont Company. The wettable powder
comes in 10 and 50 pound drums. On terrestrial weeds this
material showed excellent kill and the ability to prevent
regrowth, by sterilization of the soil, for several years.
According to previous workers, as little as 40 pounds per
acre, or a half cup over 100 square feet, sterilized that particular area for up to three or four years. This chemical
has been shown to have a relatively low order of acute oral
toxicity. No instances of dermal toxicity, skin sensitization or skin irritation in humans have been reported during
two years of commercial use or during several years of
DuPont and institutional investigative field tests nor from
the present investigations. Fish appear to have a high level
of tolerance to high dosages of this material.
One drawback to the use of CMU, unless it is effective
for three or four years, is its initial cost. The material at
present costs 83 per pound.
Field experiments in New Jersey in 1953 showed that this
material was effective under certain conditions and was
worthy of further investigation. Among the plants reported
killed by less than 60 pounds per acre of CMU was Elodea,
one of the plants with which this investigation is primarily
concerned.
Char a, Myriophyllum and two species of
Potamogeton were reported as not being controlled by CMU.
In order to apply this material it must be agitated to keep
it in suspension. Thus, in order to spray this material, a
knapsack type sprayer with an agitator was used.
as a pelletized material.

Benoclor.
The second material to come under our scrutiny was a
material known as Benoclor, manufactured by the Cloroben
Corporation of New Jersey. This material was highly
praised in circulars of the company for aquatic weed control. For this reason, it was decided to use this material
under difficult conditions in one of our larger plots, that is,
the control of submerged aquatic weeds in aj|salt-water
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The material was supplied gratis by the Cloroben

Company.

Rosin Amine D Acetate.
Contact was made with the Hercules Powder Company
in Wilmington, Delaware. This organization supplied us
with two materials which were primarily to be considered
as algacides.
These materials were Rosin Amine D Acetate and Polyrad
0200 Acetate. In some tests Rada was found to be effective
in controlling submerged water weeds. It apparently acts
by dissolving the chlorophyll out of the plants. In irrigation ditches experiments on various species of Potamogeton
showed that concentrations of from thirty-five to two hundred and fifty parts per million for from thirty minutes to
continual contact gave from ninety-five to one hundred per
cent control. Concentrations of two hundred and fifty to
five hundred parts per million with a contact time of thirty
minutes gave one hundred per cent control of excised Elodea.
Concentrations of one hundred parts per million for thirty
minutes gave no control of excised Elodea. Concentrations of from two to five parts per million for thirty-minute
contact time gave one hundred per cent control of Cladophora. However, a concentration of one part per million for
thirty minutes gave only a twenty-five per cent control. In
these tests the temperature of the water ranged from 75° to
80° Fahrenheit. This material precipitates in the presence
of a medium to high content of sulphate iron in the water.
The concentrations necessary for control in northern United
States are higher than those of the southern part of the
country. It has been found that a concentration of one
part per million in the summer to one and one-half parts
per million in the fall gave control without destruction of
fish. This is only in non-brackish waters. In the south
relatively low concentrations of this substance produced
toxic effects on fish, for example in the deep south at a dose
of 0.7 ppm. However, further north in Baltimore, Maryland, a dose of 1.5 ppm produces no such toxic effect. The
Hercules Powder Company supplied us with five gallons of
this material for our experimental purposes.
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Polyrad 0200 Acetate.
Subsequently, the Hercules Powder Company also sent us
one hundred pounds of Polyrad 0200 Acetate. Little information was available on this material except that it probably
should be applied at about the rate of one to one and onequarter parts per million. This material was primarily intended as an algacide in brackish-type waters.
P-162.

Another new material of unknown capability was supplied by the Shell Development Company. This material
is known as P-162 hexachlorocyclopentadiene. The company
supplied us with five gallons of the emulsifiable concentrate
formulation and recommended application of approximately
one-half gallon per acre after emulsifying the P-162 with a
small amount of water.
The material is a heavy liquid chlorinated hydrocarbon
with a specific gravity of 1.65. It weighs thirteen and onehalf pounds per gallon. Strong drawbacks to the use of this
material are the fact that it is quite toxic to mammals. It
will cause blisters on the skin if not removed promptly;
breathing the vapors causes temporary nausea and the material is also lachrymatory. This material is handled only
with protective clothing, particularly rubber gloves.
Chlorax.
This is the trade name of the sodium chlorate and sodium
borate herbicide manufactured by the Chipman Chemical
Company, Inc., of Bound Brook, New Jersey. One hundred pounds of this chemical plus five gallons of Meihoxone
were sent gratis by the Chipman Company. Unfortunately,
we did not get a chance to test these chemicals this year
because of the pressure of time.

IV.

Technique and Equipment.

There was some question as to the type of equipment
which should be used in applying these various herbicides.
At first it was thought that it might be advisable to buy

*
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pressure tanks which could be placed on a boat. From these,
booms would be extended so that spray could be applied in
wide swaths. However, since this was a research project
and it was not known how long this project would continue,
it was deemed inadvisable to spend a large amount of money
for this equipment. As a result, two types of hand sprayers
were used. One was a knapsack sprayer, which is a pressure
sprayer with an agitator in the tank which is necessary to
keep certain types of chemicals in suspension. The other
was a regular tank type pressure sprayer with no agitator
which could be used to spray chemicals which were in solution or were emulsified. Various chemicals were applied by
these methods. CMU suspension was sprayed with the
knapsack sprayer. At first it was applied as close to the
bottom as possible by spraying the material beneath the
surface of the water. After a number of experiences with
the application of CM U, it was discovered that its application at the surface of the water was just as effective as if it
were applied beneath the surface of the water. This was
also true of other chemicals. However, in two cases where
the chemicals were applied to the surface of the water, the
toxic fumes produced were so great that it was feared that
the workers or the people in the neighborhood might be
affected. Therefore those particular chemicals were applied
beneath the surface of the water.
After preliminary trials, water was introduced into the
drums of CMU to cut down on the wind-blown escape of
the powder. This method also made the material easier to
handle.
Rubberized gloves were necessary to handle Benoclor,
PM62, Polyrad 0200 Acetate and Rosin Amine I) Acetate.
V.

1953 Studies

Money was appropriated for the study of the control of
submerged aquatic weeds on July 14, 1953. The money was
available for this particular bill and for three other associated bills. The personnel who were to do the work on this
project also were to be involved in the work on the other
projects. It was practically impossible to set up any type
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of a program in the summer of 1953 because of lack of
synchronization in receipt of funds, and the height of the
growing season of the aquatic plants. In addition, it was
impossible on such short notice to get personnel who were
qualified to do this particular work. Thus little progress
was made in field studies during the summer of 1953.
However, one test was run on October 1, 1953, in an area
of approximately 3,200 square feet at the southernmost tip
of Musquashiat Pond. This area was treated with CMU
(Televar W). The surface of this pond was almost entirely
covered with a heavy mat-like growth of Cladophora, a
green alga. The Cladophora appeared to be healthy and had
the same appearance as it had at the height of its growth in
the summer months. The colors varied from a light to a
dark green with some spots of brown coloration. The area
was sprayed at the rate of 40 pounds per acre. Thus, approximately 3 pounds of this CMU wettable powder which
contains 80 per cent active material were used. CMU, as a
water suspension, was sprayed on the Cladophora with a
knapsack sprayer from a rowboat. On October 6, 1953, an
observation was made of this area. There was a dramatic
difference between the area sprayed and the adjacent untreated areas. Practically no Cladophora was left on the
surface of this treated area. However, further observations
were impossible because of a severe northeast storm with
excessive rainfall which flooded the entire southern end of
the pond and washed practically all of the Cladophora out
of the pond. Cladophora is really not a submerged weed,
but it is one of the problems which we undertook to examine
because it has been the cause of many complaints, and it is
an alga that because of its presence in salt and brackish
water cannot be controlled by copper sulphate, the ordinary
method for alga control.
On September 11, 1953, an experiment in control of submerged weeds was carried on at Black’s Nook. This is a
small pond in the southwest part of Cambridge near Fresh
Pond and near the Cambridge Old Age Home. It has an
area of approximately two and one-half acres. The average depth is 6 feet and it contains approximately 4,900,500
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gallons of water. This pond lent itself very nicely to the
experimental work since it had neither an inlet nor an
outlet.
Most of the pond was choked with the dominant plant
Elodea and in certain areas there was a heavy growth of
Ceratophyllum. It also had three species of Potamogeton,
one of which grew rather densely on the side of the pond
nearest the golf course.
The emergent weeds were primarily represented by Typha (cattail), and Sagittaria. The
surface of the pond also had a generous growth of green and
blue-green filamentous algae represented chiefly by Tribonema and Lynghya. The growth of submerged weeds was
so heavy in spots that it could be seen on the surface of the
water and it made rowing quite difficult.
On this day 15 pounds of blue-black Nigrosine, in powder
form, was placed in burlap bags and dragged behind a boat
across the water in Black’s Nook. There had been reports
from other investigators that the black aniline dye, Nigrosine, had been used with some success to control submerged
weeds. The theory behind the use of this particular dye is
that blackening of the water would break the photosynthetic
cycle causing the plants to die because of lack of energy
from the sun. At the end of the treatment, the color of the
water was a deep black. Some difficulty was experienced
in distributing the Nigrosine because of the heavy growth
of filamentous algae over the surface of the pond. The day
was bright and sunny; the temperature of the water was
74° Fahrenheit and the pH was 9.4. The water before
treatment was very clear. No microscopic life had been
found in the thick organic bottom mud. Various types of
invertebrates were found living on and among the weeds.
On September 15, 1953, observations showed that the
major part of the Nigrosine was in the north section of the
pond, the leeward side; the rest of the surface was clear.
The filamentous algae which remained was covered with the
dye. Within a week of the original treatment, all evidence
of the dye was gone and the water was as clear as it had
been originally. No control of submerged weeds occurred.
The disappearance of the dye was probably due to the
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absorptive power of the vegetative forms or the organic
bottom mud, since the pond has neither inlet nor outlet.
VI.

1954 Studies

1. Black’s Nook, Cambridge.

Black’s Nook, which had been the site of a previous (1953)
study with Nigrosine, was treated with the soil sterilant
CMU on July 8, 1954. The rate of application was 50
pounds per acre; 125 pounds of powder in suspension were
applied to the surface of the water by knapsack sprayer from
a rowboat. The temperature of the surface of the water
was 83° Fahrenheit.
Samples of the water were taken before and after spraying for chemical and bacterial examinations. Between June
16, 1954, and September 8, 1954, 6 samples were taken for
chemical analysis. During that time there was little change
experienced in the chemical composition of the water. However, on July 9, 1954, the formerly turbid water was quite
clean. Little change was noted on July 13. From June to
September, the pH varied from 7.2 to 8.0, the chlorides
varied from 17 to 28 parts per million, hardness, from 74
parts per million to 124, and the alkalinity from 77 to 157
parts per million.
On July 19-20, 1954, observations were again made of
the pond. The filamentous algae which had been quite
prevalent on the surface of the pond were completely gone
and the surface of the pond was beginning to clear. The
emergent vegetation growing along the pond was either
dead or dying. This included cattails, pickerel weed, arrowhead and water willow. The submerged vegetation, particularly the Elodea, had the appearance of “rolled mats.”
Some of the tips of the plants near the surface were blackish.
On July 30, 1954, a complete examination was made of the
pond. The heavy growth of submerged weeds, Elodea and
Ceratophyllum, and a small amount of Potaviogeton, was
completely gone.

At the south end there is a little island which had been
covered with cattails and reeds. These had been

entirely
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practically eliminated. There was no evidence that any of
the life found in the water had been affected by the treatment. Ducks were present on August 2, 1954, when another
visit to the pond was made. Fish, frogs and tadpoles could
be seen swimming in the water. Constant observation was
made of this pond for the remainder of the summer and as
late as November 4, 1954. On that date, when the pond was
observed, it was highly turbid and had very little vegetation
in it. There were a few seedlings of Potamogdon which had
not been present before, but there was no evidence of any
Elodea, and all other plants were completely eliminated.
The original dosage of CMU in relation to the quantity of
water in the pond was 3.1 parts per million. On September 8, 1954, samples were taken for the purpose of determining whether any CMU was in the bottom mud. Samples of
mud were taken and these were analyzed by special tests at
Lawrence. The test showed that there were 1.29 parts per
million of CMU present.
2. Mill Pond, Danner

Mill Pond is located on Sylvan Street in Danvers. This
pond has an area of 9.8 acres and an average depth of 3
feet, with a volume of approximately 12 million gallons.
The pond has a heavy growth of Elodea interspersed with
three species of Potamogdon, all of which are spread throughout the pond. The surface of the pond was covered with
filamentous algae and Lemna.
The pond has two inlets, both draining swamps, which
swamps are fed by two small ponds located quite a distance
from Mill Pond itself. The water of the pond is of fairly
high color which would be expected, and has quite a bit of
organic matter in it as shown by analysis. The dissolved
oxygen was fairly good and the pH was 6.8. There are two
outlets; one of them is closed off by means of dashboard,
and there is no discharge at that point.
There is a cove located in the northeast section of the
pond which has an area of approximately one acre. This
cove was selected for experimental work. The average
depth of the water in this area was 2 feet. Submerged weed
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growth in the cove is extremely heavy and in the shallow
parts, that is, where the depth is not more than 2 feet, the
weeds form a solid mass from the bottom to the surface of
the pond.
On July 6, 1954, the northeast cove of the pond was
treated with CMU. At the beginning it was planned to
spray two coves in this pond, an acre each in size, in order
to test the efficiency of two methods of applying this material. It was planned to use a blower or duster in one cove
and to put the CMU, as a suspension in the other cove.
The use of the duster proved unsuccessful as the powder
was blown towards shore instead of entering the water, and
when applied below the surface the nozzle plugged solidly
after short usage. Finally, CMU was applied only as a
suspension to the surface of the water from a rowboat.
Fifty pounds of CMU were used, which was a dosage of 18
parts per million.
After the spraying, Mr. King, superintendent of the Park
Department, put a dashboard in the second outlet to prevent the discharge of water from the pond. Samples of
water were collected for chemical analysis in the treated
area, at the outlet of the pond, and at a point on the brook
below the pond prior to and after the treatment.
By July 9, 1954, there were some indications that where
the Elodea was moderately thick the CMU was affecting
the plants, as some of them were turning brown. The filamentous algae at the surface of the water also were turning
brown. However, in the area where the Elodea was very
dense it appeared to be completely unaffected by the treatment. The Lenina in this area was also unaffected. Submerged leaves of Potamogeton in this area were turning
brown. However, the floating leaves appeared to be unaffected. In the areas not treated, the Elodea and the algae
were green except for a short distance between the treated
area and the outlet nearest it. The turbidity which was
fairly heavy at the time of treatment had been cleared by
this date and the bottom was visible. On July 13, 1954, it
was noted that the surface of the pond in that treated section was clear as compared with the untreated portion.
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The water level was down considerably from the time of
spraying, and it was apparent that the algae were dying off.
On July 16, 1954, an area of approximately 15,000 square
feet located in the area where the original treatment had
been made was sprayed with an additional 35 pounds of
CM U, which was a dosage of 40 parts per million. The
deepest part of the water at this time was 2 feet with an
average depth of Ifeet. The spray was applied beneath
the surface of the water. On July 20 the water level had
dropped at least a foot. The Elodea along the edges of the
pond in the treated area was brown and dead. The leaves
on the surface of the water also were turning brown. There
was very little evidence of algae. However, it was not possible to tell whether the dying condition of the Elodea was
a result of the drop in the water level or a result of the
treatment. In the west cove of the pond, where no treatment had been made, the algae were bright green and the
entire surface was covered. The Elodea in this area also
appeared to be more vital and erect in position than that
in the treated cove. No water was flowing out of the pond.
On July 23 the water in the treated cove was down approximately another foot. There was very little water in the
cove. The Elodea was brown and dying. The Elodea near
the outlet was in good condition and manifested a good
green color. Flashboards had been removed from the outlet.
On August 6 the water of Mill Pond was very low and it
was difficult to assess the results of the treatment. On
September 9 it was noted that Elodea was present over
much of the pond on the bottom, although it was not evident from shore. Observations made in October and November, 1954, seem to indicate that there had been some
eradication of the Elodea, but not complete removal as had
been experienced in Black’s Nook in Cambridge.
Samples of mud were collected from the treated area and
the outlet of the pond for the purpose of testing for the
presence of any residual CMU. The tests show that there
was 0.41 of a part per million of CMU recovered at the outlet and 0.18 of a part per million in the treated area. This
indicated that CMU was carried downstream from the
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treated area and therefore only a low proportion of the CMU
remained in this area. This seems to place a limitation on
the use of CMU in areas where there is flowing water.
However, observations will be necessary next year to determine if any residual activity is produced.

3. Musnuashiat Pond, Scituate
Musquashiat Pond is located in the northeasterly part
of the town of Scituate near North Scituate Beach, and is
separated from the ocean by a narrow, so-called shingle
beach. Its natural elevation is 8.5 above mean low water
in Cohasset Harbor. At this elevation it has an area of 74
acres and a capacity of 51.57 million gallons. The maximum
depth is about 4 feet, with an average depth of 2.1 feet. A
biological survey of this pond revealed the following types
of submerged vegetation in 1953: a species of Potamogeton
and Ruppia; a species of Cladophora which is a green alga;
Enteromorpha, a marine alga; and Cham, an alga. On the
surface, the green filamentous Cladophora grows in heavy
slimy masses on the surface of the water and produces a
mat-like appearance. The Potamogeton and Cladophora are
mainly responsible for the condition which is so objectionable to the people of the area. This pond is a brackish pond,
and its chlorides vary from 200 parts per million to 4,200
parts per million. Therefore the use of copper sulphate for
the control of the algae is not possible, since it is precipitated
as copper carbonate.
On January 5, 1954, a treatment was made with pelletized
CMU which has 25 per cent available active material. The
pond was ice-covered and the pellets were distributed as
evenly as possible by hand. In one area the ice was broken
so that the pellets could be submerged, the area treated
being approximately 230 square feet. On another area of
approximately 120 square feet the pellets were placed on top
of the ice. About one pound of pellets was distributed in the
first area and about three-fourths of a pound in the second.
During the following summer there was a heavy growth of
plant material in those areas. It was hoped that the pellets
would sink to the bottom and kill any plant growth that
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survived in the bottom during the winter months, by being
available during the growth period of early spring. However, it now appears that this type of control is not effective,
at least not in the manner in which it was done nor at the
very low dosage rate.
On August 11 an acre of the pond north of Seagate Circle,
in the central eastern portion of Musquashiat Pond, was
treated with 50 pounds of CMU. As usual, a knapsack
sprayer was used. The area was inspected on August 24.
At that time the algae, particularly the Clndophorn, was
completely gone over an area slightly greater than originally
treated, whereas it was still present in adjacent areas.
Potamogeton and Ruppia which were present in moderate
quantities were practically eliminated.
On August 4, 1954, the northern portion of Musquashiat
Pond, located adjacent to Hatherly Road, with an area of
about an acre and an average depth of water of about 1 foot
was treated. This plot was sprayed with Polyrad 0200. A
total of Sbj quarts of Polyrad 0200 was applied to the surface
of the pond in this area. This amount of material was calculated to weigh 12.27 pounds which is sufficient to produce
a dosage of one part per million which was the dosage recommended by the manufacturers, the Hercules Powder Company. The pond in this area had a heavy growth of both
submerged and floating vegetation consisting chiefly of
Cladophora and Potamogeton. There were also small masses
of Chara in this area. Observations were made of this area
from August 4 to August 26, and at no time was any observable change noticed in the vegetation. On August 26 this
area was retreated with a Polyrad 0200 at twice the concentration first used, giving a dosage of 2 parts per million.
Observations were continued in the area, but at no time was
any observable change noticed in the vegetation. Polyrad
0200 has been recommended for algal control in brackish
water, and the rate of application recommended was one
part per million. However, on the basis of these studies it
seems to have no effect on the particular algae with which
we are concerned nor on any of the higher plants associated
with them
.
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On August 27, an area of 3H> acres located on the southern
end of Musquashiat Pond, an area heavily overgrown with
Cladophora and a moderate growth of submerged vegetation
in the form of Potamogeton and Ruppia, was treated with
CMU. A low concentration was used in an attempt to
eradicate the Cladophora at minimum dosages. A total of
58 pounds of CMU was applied to the area. This gave an
estimated rate of 16 pounds per acre. On August 31 an
observation was made of this cove, and it appeared that the
CMU had reduced the amount of Cladophora in the area.
Evidence of disintegration plus some clear areas were present. However, as a result of two hurricanes, which occurred
on August 31 and September 11, subsequent observations
were unreliable and unassessable.

4. Cat Dam, Cohasset.
Cat Dam is a tidal pond having an area of about 20 acres
and is formed by a dam located at a point about 45 feet
north of Nichols Road in Cohasset. This dam has a sluiceway 13 feet in width and about 3 feet in depth, with a timber
tide gate.
A number of submerged weeds are present. Ruppia is by
far the dominant plant in the pond, and is commonly known
as sea or ditch grass or tassel pond weed. Another member
of the family found in the pond is a species of Potamogeton.
Other submerged plants found in this pond were various
species of the green marine algae. These were E nteromorpha
and Ulva, commonly known as sea lettuce. Neither of these
plants was present in large quantities. Another plant found
in the pond was Lyngbya, an alga. It forms during the
summer months on Ruppia and Potamogeton and other algae.
It is sometimes found floating free in considerable quantities. Two species of marine red algae, Ceramium and
Polysiphoiia, were found in small quantities at the pond.
On July 28, 1954, 27 gallons of Benoclor were sprayed by
means of a pressure sprayer on to three acres of this pond.
The cove was treated with the concentrated material. A
motor boat was employed. The material was noted to be
very adhesive, and contact with the skin not only stained
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the skin brown but seemed to have a softening effect on it,
so that if the contacted area touched anything the skin
pulled away. Subsequent visits to the treated area revealed
little or no difference from other portions of the pond.
Because of the strong chlorinity of the water, there is a
possibility that the chloride ions present in the water of
Cat Dam tended to precipitate the Benoclor. As is the case
for other materials used, the final effect of this treatment
really will not be known until the next field growing season.
5. Cole’s Pond,

Boxford.

This is a small pond of approximately 10 acres in area
located on the northeastern part of Main Street. It is privately owned and is not a natural pond. It is very heavily
overgrown with a species of Potamogeton, and the southern
section also has a heavy growth of Utricularia. A section
located in the southern part of the pond approximately one
acre in size was treated with Shell P-162 at the rate of one
gallon per acre. This material was emulsified with water
applied in a pressure sprayer which holds 2 gallons of liquid.
A rowboat was used to carry the workers and equipment.
The nozzles of the sprayer were held beneath the surface of
the water during the application. Shell P-162 appears as a
milky solution in the water when being applied, and settles
to the bottom. On July 15, along some of the swaths w'here
the material was applied aerially, the leaves of the Potamogeton were turning brown. A small amount of the Shell
P-162 had been so sprayed until the wind came up and
started to carry the material off in a cloud-like formation.
In the unsprayed area there was much more evidence of
green floating leaves than in the sprayed area. On July 23
there was little change visible. However, leaves in the area
that were treated seemed to be browner than those in the
untreated area. On July 30 an examination was made of
the entire pond from a boat. Most of the Potamogeton
leaves were brown in appearance. However, there were still
some green floating leaves. The plants were still erect and
in place. In the area of the pond below the constriction
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and nearest to the outlet which was untreated there were
more green floating leaves apparent than in the area treated.
There were, however, no dramatic changes visible in the
treated area. The area has remained as such up to this
time. At the rate in which it was applied the material was
toxic, in particular, to tadpoles. A few small dead fish, including horned pout, were also seen. Black fly larvae on
the flashboard were also seen at the outlet of the pond and
were unaffected during the entire time of treatment, showing no mortality.

6. Nonesuch Pond, Natick.

This pond is 36 acres in size and has been the source of
considerable complaint from residents of the area. Preliminary inspection showed that the pond was overcrowded by
Myriophyllum, two species of Utricularia and three species
of Potamogeion. Of all these plants, the most prominent was
Myriophyllum which grew up to the surface throughout the
pond. It was easily the dominant plant. It was decided to
run a series of three experiments in this pond. Two of the
experimental areas were a half acre in size, each one to be
treated with CMU. The third area was IV2 acres in size
and was to be treated with Polyrad 0200. On August 20
one of the areas was treated with 25 pounds of CM U ; that
is, this area was treated at the rate of 50 pounds an acre.
On August 23 the second half acre plot was treated with 62
pounds of CM U ; that is, at the rate of 125 pounds per acre.
The material was applied by knapsack sprayer and a motor
boat was used to cover the area. Admittedly, much damage
was done to the plant material by the propeller of the motor;
however, it was possible by examining adjacent areas to determine what damage and what mortality were due to the
motor boat and what might be due to the CMU. The
depths of the outer margin of the plot ranged from 5 feet
2 inches to 6 feet 4 inches. Fifty feet out from the shoreline
the minimum depth was 3 feet 8 inches and the maximum
4 feet 2 inches. At a distance from about 10 to 15 feet from
the shoreline the average depth was 3 feet. The average
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depth was 4.5 feet. On August 23, the second half acre plot
was sprayed with 62 pounds of CMU. Along the outer
margin of the plot the average depth ran about 5 feet; 50
feet from shore it ran about 3 feet 6 inches, and 10 feet from
shore it averaged about 3 feet. The average depth was 4 feet.
On September 22, the plot near the southern side of the
pond was treated with Polyrad 0200. In this area the minimum depth was about 5 feet; the maximum depth was
about 6 feet 8 inches. The average depth was about 6 feet.
Polyrad Area.

About 65 pounds of material was used which gave a
dosage of about 7 parts per million. This is a dosage much
heavier than that recommended by the manufacturer for
algae. In the plot treated by the Polyrad 0200 some mortality to the algae became evident, the algae looking very
much like that in Black’s Nook when it was dying; that is,
the algae had sort of a “rolled” appearance and had more
or less of a yellowish color, much as if the chlorophyll had
been removed and some other pigment had taken over to
give its yellowish-whitish color to the algal filaments. The
plots treated with CMU seemed to continue growing rather
well; however, they certainly did not have as nice a green
appearance as the material in unsprayed areas farther out
in the pond and along the edges of the pond. The CMU
killed the algae in the sprayed area. There is some feeling
that the Brasenia was killed by this material, but it is
always possible that the plants were so bruised by the propeller of the boat that this caused the mortality. As of the
present time, it has been very difficult to assess the actual
effect in the sprayed areas by the CMU. It is hoped that
the operation next year will show that some control is evident. Of the weeds encountered in the study, Myriophyllum
has been the most difficult to control, and it is suspected
that this treatment will not afford good control. However,
the criterion will be to examine the pond next year. Certainly this Myriophyllum is the most important plant to control in the pond, and the pond would undoubtedly be rehabilitated if this one plant could be partially eliminated.
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Paradise Cove, Charles River Lagoov, Newton-Waltham
Line.

In answer to a complaint from residents of the area, the
place was studied on July 29 and proved to be choked with
various submerged and emergent aquatic plants. Several
of these were of interest, and on August 5 a preliminary
survey was made of the lagoon. The main species of aquatic
weeds here were Myriophyllum, Potamogeton and Ceratophyllum. In the area treated Myriophyllum was the dominant
species. For the experimental control method which was
tried on August 30, a plot 100 feet by 75 feet was measured
out. This plot ran along the shore of the Hobica property.
The material used was Rosin Amine D Acetate. Five gallons were applied to the area by pressure sprayers. Dosage
in the area proved to be 30 parts per million. The maximum
depth was nearly 6 feet along the outer edge of the plot.
About 10 feet from shore the depth ran about 2]A feet.
About 50 feet from shore the depth ran to about 4 feet.
The average depth was about 4 feet. The algae was abundant, especially that of the filamentous type. It was also
noted that Wolffia was present in large quantities on the
surface. On September Bit was noted that the algae had
become light colored and were rolling into mats like those at
Black’s Nook. The control area looked good, and because
of the damage done by the propeller of the motor boat it
was easy to spot the area where the spray had been placed.
Certainly the algae were missing from the surface as a result of the treatment. The hurricanes of August and September interfered with further observation of this area; however, at this area there seems to be no control of any of the
weeds as far as this treatment is concerned.
Lower Pond, Breakheart Reservation, Saugus.
The pond is 19 acres in size and has a mean depth of 5 feet.
The area treated is located in the northwest section of the
pond and is a natural cove in the area of about one acre in
size, with depths running 10 feet. The outlet of this pond
is located in this area, but since the pond was low no water
was running out at the time of treatment. This pond was
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treated exclusively with Shell P-162. The first treatment
was on July 22, when U/i gallons of material were applied
by Hudson sprayers in the area. Material was sprayed
under water giving it a milky appearance. It seemed to
settle, because it has a high specific gravity. This treatment
was entirely unsuccessful in killing anything but fish. Therefore it was decided to use a heavy dosage in the area, and
on August 18 the area was sprayed with
gallons of the
material. The only noticeable result was an even higher
mortality of fish, particularly of smaller sizes. As far as
could be determined at any time during the course of the
experiment, there was no control of any of the weed in the
area.

Upper Pond, Breakheart Reservation, Saugu
This pond had an area of 13 acres and a mean depth of
feet.
On July 23, 20 pounds of a 50-pound treatment with
8
CMU was put into the pond by means of a knapsack
sprayer. A motor boat was used for purposes of application.
Heavy rain forced the postponement of the entire treatment
which was finished on July 26, when an additional 30 pounds
of CMU were added. On July 30 the submerged weeds appeared somewhat browner. On August 6 a little further
change was noted. Weed control in this area has been very
difficult to assess. Certain spots seemed to be cleared of
all plant growth. There was still a fairly heavy growth near
the mouth of the cove. All plants in the area seemed somewhat browner than those outside the area. On August 17
conditions had not changed. On August 20 some of the
plants along the edge of the cliff which had appeared fairly
green seemed somewhat browner. Patches of plants at the
mouth of the cove also seemed browner. In the main part
of the pond, which was not treated, the plants were still
green and in good growing condition with no brown patches
showing at all. The eradication of the Uiricularia, which is
the dominant plant at this pond, was spotty. There was
about a 50 per cent reduction of the plants in this cove.
The plants not killed were undoubtedly affected. It may
be that a higher concentration would have eliminated all
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the weeds.

Observations will be necessary next year in
order to assess the effects.
Summary of Results of Field

Work

1. Aquatic weeds are those which start in water and must
grow for at least part of their life cycle either completely
submerged, partially emergent or floating on the surface.
2. This investigation was primarily concerned with the

submerged type.
3. The most common types of submerged weeds encountered were several species of Potamogeton (pond weeds),
Elodea (water weed), Utricularia (bladderwort), Myriophyllum (water milfoil), Ceratophyllum (coontail), Ruppia (sea
or ditch grass) and Cham (stone wort).
4. Some work was done with one floating plant, viz.,
Cladophora, a marine alga, which posed a special problem
in brackish and salt-water ponds.
5. Various herbicides and soil sterilants were tried on this
project. They are as follows: CMU, or Telvar W, a DuPont
product; Benoclor, a chlorinated hydrocarbon, a Chloroben
product; Rosin Amine D Acetate, and Polyrad 0200, products of the Hercules Powder Company; P-162, an experimental herbicide of the Shell Oil Company.
6. Two types of hand sprayers were used in this work.
One was a knapsack sprayer with an agitator used for chemicals which had to be applied as suspensions. The other was
a regular pressure sprayer used for chemicals in solution or
emulsion.
7. In 1953, an experiment was performed at Musquashiat
Pond in Scituate using CMU against Cladophora. CMU
was apparently successful in eliminating Cladophora in the
small area treated.

8. In 1953, Nigrosine, an aniline dye, was used in Black's
Nook in Cambridge in attempting to control submerged
weeds. It was unsuccessful.
9. In 1954 various small ponds and sections of large ponds
were used for experimental work in attempting to control
submerged weeds. They were as follows: Black’s Nook,
Cambridge; Mill Pond, Danvers; Musquashiat Pond, Scit-
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uate; Cat Dam, Cohasset; Cole’s Pond, Boxford; Nonesuch Pond, Natick; Paradise Cove, Waltham; Lower Pond,
Saugus; Upper Pond, Saugus.
10. CMU at the rate of 50 pounds per acre proved successful in eliminating the following submerged weeds at
Black’s Nook; Elodea and Ceratophyllum. One species of
Potamogeton appears to be recovering in this pond.
11. CMU was not as successful in Mill Pond against
Elodea and Potamogeton as it was in Black’s Nook. This is
probably due to loss of material in flowing water through
Mill Pond.
12. At Musquashiat Pond, CMU at the rate of 50 pounds
per acre was successful against Cladophora and appeared to
affect Ruppia and Potamogeton, whereas Polyrad 0200 in the
concentrations used had no effect on the same plants at this
pond.
13. Benoclor in the concentrations used was not successful
against Ruppia and Potamogeton or any of the plants at Cat
Dam in Cohasset.
14. P-162 was not successful against any of the plants
found in Cole’s Pond in Boxford nor in Lower Pond, Saugus.
15. CMU seemed to have had some effect on the Myrio-

phyllum at Nonesuch Pond in Natick, but it is too early to
make any definite statement at this time.
16. Rosin Amine D Acetate was not successful against
Myriophyllum and Potamogeton and other plants found at
Paradise Cove in Waltham, although it did eliminate the
algae.

17. Polyrad 0200 was not successful against Myriophyllum
and Potamogeton in Nonesuch Pond, Natick.
18. CMU produced spotty results against Utricularia at
Upper Pond at Saugus. It probably produced about 50 per
cent control.
19. Before any definite conclusions can be reached as to
the ultimate success of CMU in the areas where it did control
submerged and floating plant growth, observations must be
made at these ponds for at least one or two growing seasons.
Thus, it is necessary to determine if CMU has a residual
effect, since its use for control for just one season would be
too expensive.
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Recommendations.
1. This investigation should be continued for two to
three years, as there is a definite need for some good method
of eliminating or controlling submerged weeds which are
making the use of certain ponds dangerous or undesirable.
(See Appendix A, page 12.)
2. If this investigation is continued, provisions for its
continuance should be made early in the year so that laboratory experiments in the screening of chemicals can be
carried on during the coming winter months.
3. Observations in ponds where treatment was successful
should be continued at least the next two years in order to
determine the effects of treatment.
4. Reduced doses of CMU should be tried against plants
which have been controlled.
5. New herbicides and soil sterilants should be tried.
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