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REPORT OF THE SPECIAL COMMISSION ESTAB
LISHED FOR THE PURPOSE OF MAKING AN
INVESTIGATION AND STUDY RELATIVE TO
EDIBLE SHELLFISH, THE PROPAGATION
THEREOF AND THEIR RECLAMATION FROM
CONTAMINATED AREAS BY MEANS OF
PURIFICATION PLANTS.

Boston, December 1, U

To the Hono'rable Senate and House of Representatives

The unpaid Special Commission, acting under the au-
thority of chapter 43 of the Resolves of 1947, has con-
tinued its investigation and study of edible shellfish and
the propagation thereof and their reclamation in con-
taminated areas by means of purification plants, as
originally authorized under chapter 65 of the Resolves of
1945 and revived and continued by chapter 77 of the
Resolves of 1946, and herewith submits the final results
of its investigation, together with recommendations and
drafts of legislation considered desirable to carry its
recommendations into effect for such improvements as
appear to be necessary or advisable.

The resolves under which these investigations am
studies have been made are as follows:

€Tt»e Commontocaltfj of agassacfeMWttif

A

Resolve providing for an Investigation by a Special Commissio:
RELATIVE TO INCREASING THE SUPPLY OF SHELLFISH AND TH
Propagation of Soft Shelled Clams, and relative t
Shellfish Chlorinating Plants.

Resolved, That an unpaid special commission, to consist of one mem-
ber of the senate to be designated by the president thereof, threi
members of the house of representatives to be designated by the speaker
thereof, and one person to be appointed by the governor, is hereb>
established for the purpose of making an investigation and study of
edible shellfish with particular reference to increasing the supph
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thereof and of the propagation of edible soft shelled clams in the
waters of the commonwealth. Said commission, in the course of its
investigation,- shall consider the question of artificial propagation of
soft shelled clams with a view to meeting the normal market require-
ments therefor and to reclaiming soft shelled clams from areas deter-
mined to be contaminated under section seventy-four of chapter one
hundred and thirty of the General Laws or corresponding provisions
of earlier laws. Said commission, in the course of its investigation
hereunder, shall consider the subject matter of current senate docu-
ment numbered three hundred and thirty-eight and house document
numbered ten hundred and seventy-nine, relative to shellfish chlorinat-
ing plants. For the purposes of this resolve, said commission may
expend such sums, not exceeding, in the aggregate, five hundred dollars,
as may hereafter be appropriated therefor. Said commission shall
report to the general court the results of its investigation, and its
recommendations, if any, together with drafts of legislation necessary
to carry such 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.

Resolve Reviving and Continuing the Commission established
to make an Investigation and Study relative to Edible
Shellfish and Shellfish Chlorinating Plants.

Resolved, That the unpaid special commission, established by chap-
ter sixty-five of the resolves of nineteen hundred and forty-five, is
hereby revived and continued for the purpose of continuing its investi-
gation and study relative to shellfish in areas determined under section
seventy-four of chapter one hundredand thirty of the General Laws, or
corresponding provisions of earlier laws, to be contaminated and
relative to the reclaiming of shellfish from such areas by means of
purification plants. Said commission shall, in the course of its investi-
gation and study consider the subject matter of current house docu-
ment numbered sixteen hundred and fifty-nine, relative to providing
for the establishment and maintenance of plants for the purification
of shellfish, and the subject matter of current house document num-
bered sixteen hundred and sixty-one, relative to providing for the
improvement of the shellfisheries of the commonwealth. Said com-
mission shall confer with the state departments of conservation and
public health relative to the matters referred to it for investigation
and study hereunder, and may expend for the purposes of this resolve
such sums, not exceeding, in the aggregate, five thousand dollars, as
may hereafter be appropriated therefor.

Said commission shall make a supplementary report to the general
court of the results of its investigation and study, and its recommenda-
tions, if any, together with drafts of legislation necessary to carry

Chapter 77, Resolves
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its recommendations into effect, by filing the same with the clerk of
the house of representatives on or before the first W ednesday of Decem-
ber in the current year.

Chapter 43, Resolves of 1947

Resolve Reviving, Continuing and Increasing the Membership
of the Commission established to make an Investigation
and Study relative to Edible Shellfish and Shellfish
Chlorinating Plants

Resolved, That the unpaid special commission, established by chap-
ter sixty-five of the resolves of nineteen hundred and forty-five, and
revived and continuedby chapter seventy-seven of theresolves of nine-
teen hundred and forty-six, is hereby further revived and continued
for the purpose of continuing its investigation and study relative to
shellfish in areas determined under section seventy-four of chapter one
hundred and thirty of the General Laws, or corresponding provisions
of earlier or later laws, to be contaminated, and relative to the re-
claiming of shellfish from such areas by means of purification plants.
The membership of said commission is hereby increased by the addition
of the director and chief engineer of the division of sanitary engineer-
ing of the department of public health. Said commission shall, in the
course of its investigation, confer with the state departments of con-
servation and public health relative to the matters referred to it for
investigation and study, and may expend for the purposes of this
resolve such sums, not exceeding in the aggregate, two thousand dol-
lars as may hereafter be appropriated therefor.

Said commission shall make a supplementary report to the general
court of the results of its investigation, and its recommendations, if
any, together with drafts of legislation necessary to carry its recom-
mendations 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.

Reorganization under Chapter 43, Resolves oe 1947.
At a meeting held in Room 448, State House, Tuesday,

July 15, 1947, the Commission was reorganized in accord-
ance with chapter 43 of the Resolves of 1947, as follows:
Richard I. Furbush, Senator, sth Middlesex District, Chairman.
John A. Armstrong, Representative, Ist Plymouth District,

Chairman
Earnest W. Barnes, Biologist, Department of Conservation, Secretary.
James A. O’Brien, Representative, 11th Bristol District.
Francis W. Lindstrom, Representative, 2nd Middlesex District.
Arthur D. Weston, Director and Chief Sanitary Engineer, Division of

Sanitary Engineering, Department of Public Health
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Review of Investigations.

As a result of the investigations made under the pro-
visions of chapter 65, Resolves of 1945, the Special Com-
mission recommended under date of December 31, 1945,
that

The co-operative service in the Division of Marine Fisheries, known
.s “Shellfish Assistance to Coastal Cities and Towns,” be expanded,
,nd that no less than 540,000 annually for a period of three years be
ppropriated for the purpose.
Liberalized appropriations be provided which allow direct expen-

diture by the Division for all types of propagation and for suppression
)f shellfish enemies.
The Director of the Division of Marine Fisheries be authorized to

review propagation policies, the issuance of private grants, and local
protection of the shellfishery, and be authorized to contribute to the
salary of a full-time shellfish officer in municipalities with due regard
to ability.

More attention be paid to the establishment of shellfish areas for
restricted non-commercial taking by citizens of the Commonwealth
not resident in the municipality, and that the Commonwealth con-
tribute towards the maintenance of such areas.

At least two shellfish experiment stations be established to develop
and demonstrate better methods of propagation and management.

Lobster rearing plants be established in Massachusetts as requested
in the budget of the Department of Conservation and recommended by
a special report (House, No. 2051-1939).

At least three plants for the purification of shellfish be maintained
in the Commonwealth and located near to the source of supply, these
plants to be operated by the Director of the Division of Marine Fish-
eries, whose duties also should be to maintain and increase the yield
of the shellfish in these areas through proper management and propa-
gation, and, with the Department of Public Health, the Department of
Conservation lie authorized to develop an improved method of purifi-
cation of shellfish, and that a sum of 520,000 be appropriated for this
purpose.

A rotating fund of SlO,OOO be provided for the Division of Marine
Fisheries to defray the cost of operating the purification plant at
Newburyport, such cost to be assessed against the cities and towns
contributing to the pollution of areas from which shellfish are taken
for treatment at the Newburyport shellfish treatment plant.

The Commission request an extension of time in order to adequately
study the complex problems connected with contaminated areas, and
that the Commission be revived and continued in order to complete
its investigation of the problems relating to contaminated shellfish
areas.
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The Special Commission continued its investigations
under the provisions of chapter 77 of the Resolves of
1946, and certain appropriations were made by the Legis-
lature of that year, viz., under Item 1004-86 of the ap-
propriation act $26,500 were appropriated “for the es-
tablishment of a plant for the propagation and rearing of
lobsters, as authorized by section forty-two of chapter
one hundred and thirty of the General Laws, in the town
of Oak Bluffs upon certain land donated by said town for
the purpose, including the cost of construction, supplies
and equipment, and for the maintenance of said plant
including personal services and other expenses.

. .

.” and
under Item 1004-89 $20,000 were appropriated “for the
establishment of a shellfish purification plant in or in the
vicinity of Boston, including the purchase of land, the
cost of construction, supplies and equipment, and for the
maintenance of said plant including personal services and
other expenses. . .

.”

The Commission under date of March 1, 1947, recom-
mended

That the co-operative service in the Division of Marine Fisheries,
known as “Shellfish Assistance to Coastal Cities and Towns,” be ex-
panded with an annual appropriation of $40,000.

That the local control of shellfisheries under supervision of the Divi-
sion of Marine Fisheries be continued.

That at least two shellfish experiment stations be established for
purposes of developing and demonstrating improved methods of propa-
gation and management. In this connection attention was called to
the fisheries station at Solomon’s Island, Maryland, as an outstanding
example of the benefits which can come from such a station.

That an improved method for the purification of shellfish taken
from areas determined to be contaminated be developed. The Com-
mission in this regard pointed out that this should be the first step to
be taken in any program looking toward the salvage of shellfish from
polluted areas, and should, so far as practicable, precede the building
of purification plants.

That at least three purification plants be eventually established to
be operated by the Director of the Division of Marine Fisheries, with
provision for recovering both the capital investment and the expenses
of operation through a reasonable charge for use of the facilities of the
plant. In this connection the Commission recommended that con-
sideration be given to the taking over and operation by the Common-
wealth of the plant at Newburyport, the facilities of which in recent
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years have been used largely and almost exclusively for the treat-
ment of shellfish outside of the Merrimack River areas for which it was
built.

That the Commission be revived and continued in order to complete
its investigation and assist in the development of the new purification
method and obtainingapproval after development from the U. S. Public
Health Service.

Investigation under Provisions of Chapter 43,
Resolves of 1947.

The Special Commission, under the provisions of chap-
ter 43 of the Resolves of 1947, has directed its attention
chiefly to matters of

1. Sanitary control of shellfish.
2. Propagation of soft-shell clams

.3. Importation of shellfish from other iStates and from foreign
countries into Massachusetts.

4. Improved methods of shellfish treatment and the establishment
of additional shellfish treatment plants, if necessary, and the taking
over by the Commonwealth of the shellfish treatment plant of the city
of Newburyport.

Lobster rearing plants
6. Experimental study for development of an improved method ol

purification of soft-shell clams.

Field Examinations and Correspondence.

During the week of August 3, the Commission visited
certain sections of the provinces of Nova Scotia and New
Brunsv ick for the purpose of investigating shellfish prac-
tices in the Dominion of Canada. They conferred on
August 4, 5 and 6 with representatives of the Dominion
of Canada at St. Andrews, New Brunswick, and on
August 7 and 8 with representatives of the Department
of Conservation and the Department of Agriculture of
Maine and representatives of commercial shellfisheries in
that State. At these conferences the general policies
and procedure of these foreign and out-of-State agencies
in matters of shellfish and shellfish control were discussed,
and as time would permit, examinations were made of
shellfish experiment stations, shellfish handling plants and
shellfish producing areas.
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Public hearings have been held by our Commission
relative to the propagation of soft-shell clams, as follows;

Nantucket.September
Oak Bluffs, Marthas VineyardSeptember 26

On November 5, 6 and 7 our Commission visited with
representatives of the city of New York and Department
of Conservation of the State of New York and discussed
shellfish handling policies, and members of the Commis-
sion visited the large shellfish handling markets of New
York City and the laboratories of the New York State
Department of Conservation at Freeport, Long Island.

Communications were sent to 46 municipalities re-
questing certain figures in regard to their present shell-
fish production, and their suggestions as to the amount of
funds needed to restore the shellfish in their particular
locality. The following information was requested:

1. A general comparison of the present condition of the
shellfish with the past records.

2. An estimate of the proportion of the total local shell-
fish production used for commercial purposes as com-
pared with that for family or private use.

3. Specific problems for local restoration
4. The amount of annual state assistance considered

necessary for this purpose.
5. The proportion of the total annual cost that may

be contributed by local appropriations.
6. A review of the total amount locally appropriated

and spent for shellfisheries in each of the past five years.
7. The total fees received for shellfish permits in each of

the past five years.

Answers have been received up to the date of filing
this report from 15 municipalities, and a general summa-
tion of these answers indicates

1. That there is a general and serious decline in the
amount of soft-shell clams harvested, but no appreciable
decline in quahaugs or scallops, and that there is no
general demand for increasing the harvest of razor clams.
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2. That the annual amount considered needed to re-
store the shellfisheries ranged from $6OO to $5,000, of
which amount the towns would contribute at least one
half.

3. That the average total fees received each year from
the sale of permits were less than one fifth of the total
cost for propagation and protection of shellfish.

It is very evident from the replies received that the
municipalities themselves favor an amount of state as-
sistance at more than $40,000, which is the amount
recommended by this Commission, and, furthermore, that
there is an evident desire on the part of these munici-
palities to increase the amount of fee charged for com-
mercial permits.

Sanitary Control of Shellfish.

It is to be noted that chapter 65 of the Resolves of 1945,
chapter 77 of the Resolves of 1946, and chapter 43 of the
Resolves of 1947, all provide for “an investigation and
study of edible shellfish with particular reference to in-
creasing the supply thereof and of the propagation of
edible soft shelled clams in the waters of the common-
wealth . . . shall consider the question of artificial
propagation of soft shelled clams with a view to meeting
the normal market requirements therefor and to reclaim-
ing soft shelled clams from areas determined to be con-
taminated. . . .” (Chapter 65, Resolves of 1945.)

Definition of Shellfish.

According to the common definition a “shellfish” is
“any aquatic invertebrate animal having a shell, es-
pecially a mollusk or a crustacean” (Webster Collegiate
Dictionary), and as such would include lobsters, oysters,
soft-shell clams (Mya arenaria), the hard-shell clams
(quahaugs, including “little necks” and “cherry stones”)
(Vemits mercenaria), sea clams (Maclra ), razor clams
{Solenidae), mussels {Mytilus edulis), scallops (Pectens)
and even certain edible crabs and cockles.
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wealth of any specific definition of “shellfish” except for
the purposes of chapter 130, where it is included within
the category of “fish”, the Special Commission has as
sumed the common definition referred to above should be
accepted as the intended meaning of the term “shell-
fish” contained in the said chapter 65 of the Resolves of
1945, chapter 77 of the Resolves of 1946, and chapter 43
of the Resolves of 1947. However, when sanitary control
is considered, the term “shellfish” is necessarily limited
to that referred to in the manual of the U. S. Public
Health Service of the “Recommended Practice for
Sanitary Control of the Shellfish Industry,” viz., oysters,
clams and mussels. Thus the Commission has considered
scallops, quahaugs, razor clams, sea clams, etc., from
the viewpoint of shellfish assistance to coastal cities and
towns (section 20, chapter 130 of General Laws) and
lobster rearing because they come under the general defi
nition, and furthermore, reference has already been made
to these subjects in the Commission’s reports in House,
No. 1475 of 1946 and House, No. 1850 of 1947.

Scallops have been excluded in sanitary considerations
inasmuch as they are excluded in the Public Health
Manual, and, furthermore, the General Laws, section 80
of chapter 130, specifically excludes scallops so far
commercial permits and certificates are concerned for the
taking of shellfish from areas approved as being free from
contamination. The reason for this exclusion is that only
the muscle of the scallop is consumed and not the stomach
or intestinal tract. Accordingly, the same hazard does
not exist in the consumption of scallops as exists in th
consumption of oysters, clams, quahaugs and mussels
and other mollusks in which the whole body, including
the digestive tract is eaten. It is obvious that if such
shellfish were taken from polluted waters, the digestive
tract may contain pathogens or disease-producing or
ganisms. The Commission, however, is aware of certain
insanitary practices in shucking scallops which arc much
too common for public safety.

In the absence in the General Laws of the Common-
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It is because of the possibility of the spread of intestinal
diseases, such as typhoid and paratyphoid fever and vari-
ous enteric diseases, also because of food poisoning which
has been known to result in death from the consumption
of shellfish becoming toxic by a marine dinoflagellate
('Gonyoulax catenella), and that other protozoans have
caused illness, that the Massachusetts laws relating to
shellfish restrict the taking of shellfish from areas found
by the Department of Public Health to be contaminated. 1

Also, because of these conditions our laws provide for
the establishment under approval of the Department of
Public Health of plants for the purification of shellfish
taken from certain polluted areas, and provision is made
under federal statutes for the regulation of interstate
shipment of shellfish by the U. S. Public Health Service.

U. S. Public Health Service Requirements.

Relative to these requirements as early as 1925 state
and local authorities and the shellfish producers requested
the U. S. Public Health Service to exercise supervision
over the sanitary quality of shellfish shipped in interstate
commerce. In conformance with this request, the Public
Health Service developed a system of endorsement of
state control measures which provides that each State
producing and shipping shellfish interstate must present
to the U. S. Public Health Service a list of dealers certi-
fied by the State as conforming to the state requirements.
If the state control measures are acceptable to the U. S.
Public Health Service, that service then publishes period-
ically the lists for the information of the other shellfish-
consuming States. The U. S. Public Health Service, with
the view of establishing the degree of state control deemed
essential, has prepared a “Manual of Recommended
Practice for Sanitary Control of the Shellfish Industry.”
These requirements, which of necessity must establish the
sanitary control policy of each State engaged in the inter-
state shipments of oysters, clams, quahaugs and mussels,
provide that

Appended it* a map showing the restricted shellfish areas in Massachusetts.
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(a) The State adopt adequate laws and regulations for the sanitary
control of the shellfish industry.

(6) The state shellfish regulatory authority make the necessary in-
spections, sanitary and bacteriological surveys of the growing areas
indicate areas from which shellfish may be marketed, the contaminated
areas from which market shellfish may not be taken, and patrol its
restricted areas.

(c) The state shellfish regulatory authority inspect each shellfish
plant periodically. (It is intended that the State be guided by this
manual in the making of such inspections and in evaluating the results
thereof.)

( d ) The state shellfish regulatory authority issue numbered certifi-
cates to producers and dealers handling shellfish entering interstate
commerce after it has been determined that the shellfish conform to
state requirements

(e) The state shellfish regulatory authority make all state records
and information pertaining to its sanitary control of the shellfish indus-
try available to the Public Health Service

The requirements of the U. S. Public Health Service
further provide as follows:

2.1 Surveys. All shellfish-growing areas in any State shall have
been examined by sanitary and bacteriological surveys prior to the ap-
proval of interstate shipments of shellfish from such areas. .

. .

2.2 Classification of Shellfish Areas. All shellfish-growing areas in
any State shall be classified as approved or restricted. Restricted
areas may be further subdivided and designated as either moderately
polluted or grossly polluted. In order to confirm or modify tentative
classifications based on the sanitary survey, moderately polluted shell-
fish-growing areas should be examined rather intensively for the
presence and density of coliform organisms, particularly in those por-
tions of the areas bordering on the approved areas. Only occasional
bacteriological samples are necessary from areas which the sanitary
survey indicates are obviously free from pollution or are grossly
polluted. . . .

2.3 Approved Shellfish Areas. Approved shellfish areas satisfy
the following conditions:

The sanitary survey shall disclose no likelihood that human fecal
discharges reach the area in dangerous concentrations or before suf-
ficient time has elapsed to render such discharges innocuous. .

. .

2.4 Grossly Polluted Closed Areas. —lf the sanitary survey dis-
closes that the area is either obviously subject to gross pollution by
direct discharge of sewage and other wastes, or demonstrably exposed
more or less continuously to even slight direct contamination with
human fecal discharges from near-by sources ashore, or if an area
usually of good quality, is exposed to occasional direct and immediate
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contamination with human fecal discharges, or if bacteriological ex-
aminations indicate that the degree of contamination is greater than
that tolerated for moderately polluted areas, then such area may be
declared to be grossly polluted area from which the taking of shellfish
for market purposes shall not be permitted.

.
.

.

2.5 Moderately Polluted Restricted Areas. After making sanitary
and bacteriological surveys as described in sec. 2.1, page 4, the area
may be declared to be a moderately polluted restricted area if it is
shown that

(1) The area is intermediate between approved and grossly polluted
areas as regards exposure to and protection against fecal pollution.

(2) The bacteriological survey discloses that the'median bacterio-
logical content of the water expressed in terms of the most probable
number (MPN) of coliform organisms per 100 ml. lies between 70 and
700.

(3) The sanitary survey shows that such contamination is probably
of human origin. . . .

As to the density of bacteria characteristic of pollution
(coliform organisms) in shellfish shipped interstate, the
U. S. Public Health Service recommendations are that
the shellfish should not contain more than

230 1 coliforms per 100 ml. in oysters
2,400 1 coliforms per 100 ml. in clams from clean areas or as a result

of purification processes.
24,000 1 coliforms per 100 ml. in clams (going to treatment plants)

Propagation of Soft-Shell Clams.

The authorities of the Canadian Department of Fish-
eries and of the Department of Conservation of Maine
also are interested in the propagation of soft-shell clams.
Studies in this regard are being undertaken by the
Canadian Department of Fisheries, and that department
expressed considerable interest in the experiments being
conducted in the town of Barnstable by the Woods Hole
Oceanographic Institution under the supervision of
Dr. Alfred C. Redfield, with the assistance of Mr. Harry
J. Turner and Dr. J. Ayers.

The Woods Hole Oceanographic Institution is seeking
opportunities to apply its resources for investigation to

Most probable numbers on macerated meats
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benefit the fisheries, and is convinced that the greatest
promise lies in the improvement of the shellfisheries. It
is its opinion that the natural resourc'e of the soft-shell
clam can never be exploited to the limit of its possibilities
unless substantial areas are put under private control, or
are managed publicly on a strictly business basis. On
learning that a group of citizens of Barnstable has ap-
plied for shellfish grants, it asked the selectmen to set
aside an experimental area on which the Institution
might conduct studies of methods of propagation of
clams, and assigned Mr. Turner, a previous employee
of the U. S. Fish and Wildlife Service, to work full time
on the problem.

Mr. Turner is working in close contact with the grant
holders, and will not only attempt to acquaint them with
whatever is known about clam propagation, but will also
keep careful note of their activities, to the end that the
outcome of their effort may be recorded, and a reliable
estimate of the economic possibilities of clam farming may
become available.

Twelve grants, each of 5 acres, have been given in
Barnstable so that an area of 60 acres is available for cul-
tivation under private management. The grant holders
are Norman H. Cook, Robert L. Jones, Marcus H. Howes,
Stephen H. Howes, Balfour Basset, Dana Holmes, John
Waller, Clyde LaFrance, Wilton Marshall, Joseph Neves,
Richard Coville and J. Turpin.

The grant holders have formed an association of which
Mr. Norman H. Cook is chairman. Through the co-
operation of the Departments of Conservation and of
Public Health Mr. Cook has arranged to secure seed clams
for planting by members of the association from con-
taminated areas near the Neponset River and the vicinity
of Chelsea. Thus an industry has been instituted which
will benefit the citizens of both Cape Cod and Boston, and
will in addition provide a use for clams from areas now-
closed because of contamination. During the month of
October planting was started on eight of the grants, a
total of 350 bushels of seed being distributed.
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Since the transplanting of seed clams from contami-
nated areas is the most promising procedure for the
development of clam grants, experiments will be con-
ducted to determine the best methods of transporting
and planting the seed and harvesting the crop so as to
assure a maximum return from the investment in money
and labor. A careful search is being made of methods
for inducing a natural set of clams on barren flats. In
particular a procedure employed some years ago by
Mr. Marcus Howes of Barnstable is being tested with
Mr. Howes’ assistance. This method consists of resur-
facing a flat with properly selected soil. With its aid
Mr. Howes claims to have succeeded in catching an un-
usually heavy set and in maintaining a grant at a high
level of productivity for a period of fifteen years. If his
experiment can be confirmed it will assist in solving the
most pressing problem in establishing clams on presently
barren areas.

More general scientific studies of the conditions requi-
site for the successful setting and growth of the clam are
also being made by Dr. Ayers and Mr. Turner. These
include a study of the physical and chemical characteris-
tics of the sands and mud to determine exactly what con-
ditions are favorable to clams. The food sources of the
clams and the way in which these are carried by water
currents are being studied. The natural enemies of the
clams are receiving attention. In short, every aspect of
the biology of the clam and of the situations in which
clams grow is receiving attention.

In connection further with the propagation of soft-shell
clams, it was interesting for our Commission to note that
the town authorities on the islands of Nantucket and
Martha’s Vineyard were interested in the propagation of
soft-shell clams in their areas at least sufficient to satisfy
the summer population demands. The town of Nan-
tucket also has in mind certain construction activities
to make available a greater circulation of sea water to
their shellfish-producing areas by providing additional
openings from these areas to the sea.
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It was obvious to our Commission from the testimony
presented at the hearings at Nantucket and at Oak Bluffs,
Martha’s Vineyard, that the soft-shell clam is gradually
becoming extinct along the south shore of the State.
Similar information has been made available to the Com-
mission as to other areas along the southeasterly coast,
which in the past have been known to be prolific soft-shell
clam-producing areas.

Dr. David L. Belding, when biologist for the Massa-
chusetts Department of Conservation, expressed the
opinion in his very comprehensive report on “The Soft
Shelled Clam Fisheries of Massachusetts,” published in
1931, that the soft-shell clam industry “along the south
side of Cape Cod, Buzzards Bay, Narragansett Bay and
the islands of Nantucket and Martha’s Vineyard ... is
of much less natural importance than is that of the north
shore.” He offered as reasons “

. . . the presence of
slight tidal flow.” He expressed the opinion that in this
area the soft-shell clam industry “

. . . can never attain
the same degree of importance as the other shellfish-
eries. . .

. Nevertheless, it could be developed to many
times its present productivity.” That statement was
made in 1930, and in the year 1947 we find the produc-
tivity even less than in 1930, and little having been done
to increase the productivity. Dr. Belding, in referring to
“other shellfisheries,” had in mind the extensive and
valuable areas on the south shore of Massachusetts and in
and about the islands off this shore where scallops, qua-
haugs, including “little necks” and “cherry stones,” and
sea scallops and sea clams are to be found in abundance.
It is to be noted from this report of Dr. Belding that great
emphasis is placed on the propagation of the soft-shell
clams in areas best adapted for their growth and seeding.

With reference to the depletion the following is a report
of the Biologist of the Division of Marine Fisheries from
data prepared for the annual report.
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Shellfish Assistance.

The calendar years of 1946 and 1947 witnessed a return
of a period of widespread and serious depletion in the
shellfish areas of the Commonwealth. Although there
are many factors affecting the growth of shellfish which
are not fully known, and although such depletion has
been observed to follow with considerable regularity a
cycle of from six to seven years, the Division feels certain
that the principal causes were seasonal and beyond our
control, but there is no question that propagation has
not kept pace with commercial digging because of lack
of sufficient funds and personnel.

Facts of Depletion.

The well-established facts in the depletion are as fol-
lows:

General and widespread scarcity of shellfish, especially
in areas usually quite productive. This has occurred in
all the coastal areas of the Commonwealth and was also
noticeable in Maine, New Brunswick and Nova Scotia.

Failure of normal “sets” to appear in all areas except
certain grossly polluted ones.

Mortality, after a short interval of normal growth, of
most all the scattering seed which did show up.

Failure of adult shellfish to “fill out,” resulting in watery
meats and considerably less “cut out” per bushel.

An unusual abundance of shellfish enemies and deleterious
algal growths, undoubtedly favored by high temperatures.

The following factors did contribute to the present-
depletion :

Excessive and immoderate taking throughout the entire
coastal area.

Failure to adopt a replanting program of sufficient size.
Inadequate enforcement of local restrictive measures.
Abnormally high water temperatures prevailed through-

out the year. Not only was there an unusually mild
winter, but the water temperatures over the flats during
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4

f

a greater part of the year ranged from 75° F. to 85° F.
New England shellfish, especially soft-shell clams, are
northern species that have become adapted to moderately
severe winters and thrive best in cooler water. Further-

in correcting many soil con-
md cold-water conditions of

more, nature greatly assist
ditions of our flats by ice
winter.

Corrective Measures.

The following corrective measures are recommended;
Increased appropriations for immediate planting of

shellfish in the barren areas.
A more intensive campaign against shellfish enemies.
At least two shellfish experiment stations to study the

many problems of correcting shellfish depletion with sub-
station areas in each important shellfish locality.

Increased personnel to administer the shellfish assist-
ance program over the more than 2,000 miles of shore line.

A simplification of appropriation procedure to permit
more flexible assistance on basis of need.

The Commission is of the opinion regarding the propa-
gation of soft-shell clams that the present practice of the
Division of Marine Fisheries of supplying seed clams upon
request by cities and towns is not wholly satisfactory,
and recommends that seed clams be provided only where
experiments have shown that propagation can be success-
fully carried out, and that the planting of seed clams be
under the direction of a representative of the Division of
Marine Fisheries skilled in such matters. Unless such a
program is consummated it is only natural that losses in
seed clams must result as was reported to our Commission
as having occurred in the town of Essex during the sum-
mer of 1947. In this connection the Commission is of
the opinion that even in areas off the south shore of the
Commonwealth it may be practicable to increase the
growth of soft-shell clams sufficiently to meet home or
local consumption, including the demand of the summer
populations in those vicinities.
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Importation op Soft-Shell Clams.

Our Commission was much concerned over the tre-
mendous increase in the importation of clams into this
Commonwealth. While accurate figures were not avail-
able due to the practice in official records of combining
fish, scallops, clams, etc., conferences with principal
dealers as to their own total importations have indicated
that the following figures are approximately correct, al-
though somewhat conservative. The total importation
of clams by six of the largest dealers in Massachusetts
for the year ending November 1, 1947, broken down into
comparable figures represented -

Shell stock, 600,000 barrels.
Shucked clams, 1,800,000 gallons.
Retail valuation, 89,000,000,

Of this amount the following percentages as to source
were considered fairly accurate: from Maine, 70 per cent,
and from the Dominion of Canada, 30 per cent.

Due to the increased valuation because of better
quality of the Massachusetts product this represents an
annual loss to Massachusetts shellfishermen of over
•110,000,000 annually.

This loss is particularly unfortunate, since all dealers
consulted considered Massachusetts clams superior in
flavor and quality to any of the imported stock. The
shellfish trade is expanding rapidly due to increased facili-
ties for transportation. Shipments are being made from
Massachusetts to States as far west as California and
south into Mexico.

Our Commission believes that if proper funds and per-
sonnel were provided Massachusetts could easily reduce
the imported amount to a very small minimum, even
if it could not be completely eliminated. In the opinion
of our Commission, the recommendations made in this
report if adopted would go far to reach this desired goal.

Our Commission is convinced as a result of evidence
received that not only has there been a great decline in
the number of soft-shell clams available for harvesting
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by shellfishermen, but there has also been a very con-
siderable amount of unemployment among shellfishermen
due to the fact that there is not a sufficient number of soft-
shell clams available in the clean areas, and because of
the fact that the present method of treatment of soft-shell
clams is not adequate to permit the salvaging of clams
from many of the polluted areas of the State. It is for
this reason that there is a large importation of soft-shell
clams from the neighboring States of New Hampshire
and Maine, and from the Dominion of Canada, more es-
pecially the provinces of Nova Scotia and New Brunswick.
The Commission feels that it is advisable so far as possible
to provide ways and means of making the State self-
sustaining so far as the soft-shell clam and other shellfish
industries are concerned. Our Commission has recom-
mended more adequate means of carrying out shellfish
propagation programs and more adequate means of treat-
ment. Under present conditions the shellfish industry is
handled through the Division of Marine Fisheries of the
Department of Conservation, which is the Division also
in which other matters relating to commercial fisheries are
entrusted. Our Commission is strongly of the opinion
that a further investigation should be made with the view
of making recommendations for the establishment of a
bureau more closely associated with those actively
engaged in the shellfish industry. It is possible that such
an investigation may show the need of providing an ad-
visory board in connection with Marine Fisheries over-
sight, this board to have representation of the wholesale
shellfish group, from the commercial diggers, the con-
suming public, the Department of Public Health, coastal
municipalities and legislative bodies. Provision for such
study has been incorporated in the resolve calling for a
continuation of the activities of our legislative Commis-
sion.

Improved Methods of Shellfish Treatment.

The investigations made by our Commission indicate
patently that until propagation of shellfish along the
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Massachusetts shores has resulted in a substantial increase
in productivity of soft-shell clams in the unpolluted areas
of the State, then improved methods of treating such
shellfish from the moderately polluted areas must be de-
vised, and that such treatment be extended so far as
practical to shellfish found to be impractical of successful
treatment in the past.

Investigations by Dr. Charles E. Renn.

Appended to the report of the Special Commission filed
under the provisions of chapter 77 of the Resolves of 1946
is a report by Charles E. Renn, Ph.D., formerly Associate
Biologist with the Massachusetts Department of Public
Health, and now in charge of Sanitary Laboratories,
School of Engineering, The Johns Hopkins University.
In this report Dr. Renn makes analysis of the present
method of purification of soft-shell clams at the Plum
Island purification plant in the city of Newburyport,
which plant was established in that area in the year 1928
as the result of experiments by the Massachusetts De-
partment of Public Health. At this plant shellfish are
received not only from areas within the limits of the city
of Newburyport, when such shellfish are found to be
polluted only to such an extent as to readily respond to
treatment, but also soft-shell clams from other moderately
polluted areas in the Commonwealth. The treatment re-
ferred to by Dr. Renn in this report is that under which
moderately polluted soft-shell clams are permitted to
cleanse themselves in water containing about 0.5 of a
part of chlorine per million parts of water. Dr. Renn in
his report indicates the basic limitation of the applica-
tion of this method of purification to heavily polluted
clams. He discusses the effectiveness of the processes
at the Newburyport plant, and the results of the investi-
gation to determine the cause of the high coliform scores
in clams and the effects of the low concentration of
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chlorine on the self-purification of soft-shell clams. These
investigations by Dr. Renn were made while he was in the
employ of the Massachusetts Department of Public
Health. He points out that his studies showed the possi-
bility of improving the methods of self-purification of soft-
shell clams and purification processes for other species of
shellfish. He emphasized the need of ascertaining the
relative cost of the new method of purification versus the
old methods, the desirability of research laboratories in
purification plants now planned and the personnel which
should be provided in connection with such laboratories,
the need of new sanitary surveys, the assignment of
certifying powers to the Department of Conservation,
the ownership and management of purification plants, the
organization for pilot-plant research on new methods of
purification. He discussed recently reported outbreaks
of shellfish-borne disease and the relation of soft-shell
clams to intestinal disease. He discussed food poisoning
from shellfish and unreported shellfish-borne intestinal
diseases, and provided a tabulation of the recent epidemics
of intestinal disease alleged to have been transmitted by
shellfish.

Investigations by the Lawrence Experiment Station
(Massachusetts Department of Public Health).

As early as 1926, a study was made at the Lawrence
Experiment Station of the Massachusetts Department of
Public Health of the relationship between the presence of
bacillus coli (bacteria characteristic of sewage pollution)
in shellfish and in sea waters from the same locality. A
substantial agreement was found, clams having shell-
water scores of 0 to 23 were found in water with a mean
content of about 4 B. Coli 1 in 100 cubic centimeters; 2

clams with scores of 23 to 50 in water with a mean content
of about 35; and shellfish with scores over 50 (not passing

Now reported as coliform organisms.
Now reported as milliliters (ml.).
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the standard) in water of a mean content of over 100. It
was suggested at that time that the standard for water
over shellfish beds be set, if at all, at not over 100 B. Coli
in 100 cubic centimeters. This is to be compared with 70
coliforms per 100 millimeters as required in the “Manual
of Recommended Practice for Sanitary Control of the
Shellfish Industry,” recommended by the U. S. Public
Health Service in 1946.

In 1925-1926, and to some extent later, experiments
were performed to determine the effect of shucking of
clams upon their score, and it was found that under proper
conditions with reasonable care there should be no in-
crease in the score of the freshly shucked clams. In 1926,
277 cultures of bacteria were isolated, which were reported
in the usual procedure in regard to completed tests at that
time of analysis as B. Coli, and carried through the entire
scheme of examination as given in the sixth edition of
“Standard Methods” 1 of the American Public Health
Association, page 108. Only three cultures (1 per cent)
were rejected as not true typical members of the coli-
aerogenes group, thus indicating that for regular work,
steps A, B and C were sufficient. The ninth edition of
the so-called Standard Methods accepts a positive test
in brilliant green bile broth as sufficient evidence of the
presence of coliform bacteria. This is a very close equiva-
lent of the procedure indicated as satisfactory at the
Lawrence Experiment Station in 1926.

In 1916 attempts were first made at purification by
chlorine. Little was accomplished in this early work
largely because too high concentrations of chlorine were
used. In 1925 laboratory experiments on purification
were again begun, and it was learned that clams would
tolerate something less than 1 part per million of chlorine;
that higher amounts were useless; that 0.5 of a part per
million was sufficient with forty-eight hours’ treatment;
that aeration or frequent change of water was necessary;
and that it was possible to destroy or reduce B. Coli

Standard Methods for the Examination of Water and Sewage.”
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without imparting a taste or odor or otherwise affecting
the palatability or appearance of the clam.

In 1927 (see House, No. 252 of 1928) experiments were
transferred to Plum Island bridge and conducted on a
larger scale, using the knowledge gained in the first
studies. Further information was obtained which largely
confirmed the conclusions concerning chlorine, air, change
of water, etc. It was stated in the report that “the
process appears to be practical in warm weather, and
there is no reason to doubt it will be the same in cold
weather.”

In 1928 the Lawrence Experiment Station assisted in
planning the first plant of the city of Newburyport at
the end of Plum Island, and also in checking its operation
and results. By 1931 commercial plants were put in
operation at Newburyport, Scituate and Plymouth.
There arose differences of opinion regarding the amount
of chlorine necessary, that is, whether or not it should be
maintained continuously or intermittently, the amount
of aeration and agitation necessary, and other details of
operations. Studies were continued along these lines.

These three commercial plants were successful in re-
ducing the score of the shell water, but the United States
Public Health Service advocated a so-called gut test
similar to the mash samples which were used as far back
as 1904. In this gut test the samples were prepared for
analysis by shaking the shucked meats with iron turnings
and sterilized water and sampling and scoring the result-
ing suspension. The standard method gave a measure of
the number of B. Coli in the shell water of the clam,
while the gut test gave a measure of the B. Coli in the
meat. The following table shows the results of a number
of examinations of clams before and after twenty-four
hours’ treatment:
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B. Coli in Shellfish by Different Methods.

Standard
Sample. Shell-water Gut Test

Method Score. Score.

Salisbury.

Haw:

Hun No. 1 50 140

Hun No. 2 23 50
Run No. 3 23 41
Run No. 4 32 32

Treated:
Run No. 1 23 50
Run No. 2 5 14

Run No. 3 50 41
Run No. 4 32 23

.Vewburyport.

Raw:
Run No. 1 41 41

Run No, 2 5 32
Run No. 3 32 140
Run No. 4 41 50

Treated:
Run No. 1 5 50
Run No. 2 2 23
Run No. 3 23 50
Run No. 4 5 14

Average of the raw clams 31 66
Average of treated clams 18 38
Percentage of reduction 42 50

These results show that the percentage reduction of
B. Coli was fully as great in the meat as in the shell
water. The standard method was much simpler and more
adapted to the handling of a large number of samples,
and it was decided that unless the gut test showed a
marked superiority there would be no necessity for adopt-
ing it. The standard method had generally been con-
sidered satisfactory for untreated clams, and there seemed
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to be no necessity for a different method for clams that
had undergone chlorine treatment. The results obtained
by using the present-day methods of analysis of meats
macerated in high-speed macerators very generally do
not show the same percentage of reduction of coliform
organisms in clams treated at Newburyport as were shown
and are still shown by the shell liquor score, or by methods
of grinding involving iron shot or glass beads. This lack
of agreement, which also is pointed out in Dr. Renn’s
report of 1947, was really the reason why the Lawrence
Experiment Station advocated the exclusion of the New-
buryport clams from the treatment plant. Neither
Dr. Renn, when with the Massachusetts Department of
Public Health, nor the Chief of Laboratory of the Law-
rence Experiment Station was completely convinced that
2,400 or any other number in that general range is really
the maximum permissible M.P.N. 1 of macerated meats
of soft-shell clams.

In the year 1944 the Division of Sanitary Engineering
of the Massachusetts Department of Public Health
began a program of research under the direction of
Dr. Charles E. Renn to determine how the purification
process for soft-shell clams could be improved. The re-
sults of Dr. Renn’s studies are explained in his report to
our Special Commission, published as Appendix A of
House, No. 1850 of the Legislature of 1947. As a result
of Dr. Renn’s findings, the Special Commission felt war-
ranted in having experiments conducted on a reasonably
large scale to determine the practicability of treating soft-
shell clams in sea water containing no free chlorine. Such
experiments were, therefore, conducted by the Division
of Sanitary Engineering of the Massachusetts Department
of Public Health at the shellfish treatment plant of the
city of Newburyport on Plum Island and in certain clean
water areas along the North Shore.

1 Most probable number
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Lobster Rearing Plants.
In connection with the establishment of lobster rearing-

plants, Dr. A. W. H. Needier, Director of the Atlantic
Biological Station of the Canadian Department of Fish-
eries, Mr. Richard E. Reed, Commissioner of the Depart-
ment of Conservation of the State of Maine, and Mr. Clar-
ence Wallace, a lobsterman of long experience at Cutler,
Maine, were of the opinion that the release of reared
lobsters under the conditions practiced at the rearing
plant at Boothbay Harbor, Maine, was in error. The
difference in temperature of the waters at the rearing plant
and the temperature of the water into which the young
lobsters are released, they believed, resulted in a high
mortality rate of the reared lobsters. They also ques-
tioned the economics of the project, although Mr. Reed
of Maine expressed the opinion that the careful release of
the reared lobsters in the warmer waters, such as prevail
in Vineyard Sound in Massachusetts, might prove to be
successful. Until more information is available as to the
success of operation of the authorized lobster rearing
plant at Oak Bluffs, Massachusetts, the Commission does
not recommend at this time the establishment of other
such plants.

Experimental Study for Development of an im-
proved Method of Purification of Soft-Shell
Clams.

Early in August of 1947, in accordance with a directive
of the Special Commission, the Division of Sanitary En-
gineering of the Department of Public Health proceeded
to construct and operate a pilot clam purification plant
for the purpose of investigating the feasibility and prac-
ticability of more adequate methods of purification of the
soft-shell clam, preferably by use of plain unchlorinated
sea water as suggested by Dr. Charles E. Renn in his
report to the Special Commission published in House
Document No. 1850 of 1947. It was decided that the
study should be made as quickly and as economically as
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possible, with the purpose in mind of obtaining informa-
tion in the short time available. In these experiments,
it was understood that use would be made of the personnel
and facilities of the Division of Sanitary Engineering, and
that, so far as practicable, the co-operation of certain
facilities of municipalities interested should be obtained.

Consequently, on August 15, 1947, Mayor John M.
Kelleher of Newburyport was contacted in this regard,
and his co-operation in the experiments w'as solicited more
especially in connection with the use of the present New-
buryport shellfish treatment plant. The mayor eagerly
offered any and all assistance which the city of Newbury-
port could give through the use of the clam plant in ques-
tion, which is at Plum Island, in Newburyport, and its
personnel or other facilities of various works departments
of the city. A small pilot plant was therefore installed at
the clam plant to utilize the polluted clams from New-
buryport flats for the study. The plant was completed
and ready for operation on August 22, 1947. It was
planned to have all necessary laboratory work performed
at the Lawrence Experiment Station of the Division of
Sanitary Engineering.

Concomitant with the studies in the pilot plant it was
planned to conduct certain other parallel studies in clam
purification by simply placing clams in baskets directly
in certain clean sea waters.

The pilot plant experiments planned were widely varied
for the purpose of gleaning pertinent information per-
taining to soft-shell clam purification, and how such is
affected by use of chlorinated versus unchlorinated versus
chlorinated-and-dechlorinated sea wTater, conditioning of
the water used, direction of the flow of the water over the
clams, quantity of water necessary, depths of layers of
clams during treatment, length of treatment required,
prewashing and final washing of clams, and other modifi-
cations that might suggest themselves. The “baskets in
sea water” experiments were conducted off Plum Court,
Gloucester, and in Plum Island River at Nelson’s Island,
Rowlev-
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The locations of these experiments are shown on the
accompanying map.

The pilot plant consisted of a wooden plank tank 29 x
54 x 30 inches deep, with necessary baffles, shelves, over-
flow outlet, drains, piping manifold, recording water
meter, control valve, a small 10 gallons-per-minute
centrifugal pump with electric motor and power source,
suction hose with foot valve to water storage tanks, and
the storage tanks themselves. For the storage tanks, two
of the regular 5 x 5 x 16-foot treatment tanks at the clam
plant were used, and these were filled at high tide with
sea water, using the regular facilities of the plant.

The pilot plant, together with the baskets used, is
shown on sketch No. 1.

The upward or downward variation in direction of flow
of water over the clams was controlled by variation in
location of the baskets on the shelves (either over or
between the manifold nozzles) and by the elimination or
addition of the extra vertical baffle near the weir, as
shown in sketch No. 2.

Records kept on each experiment consisted of
1. “Uug-age” of clams at start.

2. Size of clams by number per bushel
3. Pre-treatment (washing) received.
4. Direction of flow of water.
5. Rate of flow of water (total per clam, and per bushel)
6. Condition of water (bacterial and temperature).

Type of water used in the pilot plant (plain, chlorinated, chlorinated-
and-dechlorinated sea water, and addition or not of microscopical
organisms for food).

8. Length of treatment period.

The experiments off Plum Court at Gloucester were
conducted by use of specially constructed stilted-baskets
attached to a mooring placed thirty feet off the rocky
shore. The clams were always submerged, but also at
least 1 foot off the sea-bottom during the tests except
for such times as were necessary to pull them ashore and
out of the water for purposes of taking samples.

The Gloucester apparatus is shown in sketch No. 3.
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The Rowley experiment was conducted off the easterly
end of Nelson’s Island in Plum Island River in Rowley.
The apparatus consisted of two wire baskets placed off-
shore at low tide in approximately 18 inches of water.
These baskets were nailed to stilts pushed into the flats
so that the bottoms were about 6 inches above the flats
and the clams remained submerged during the total test.

The Rowley apparatus is shown in sketch No. 4.
The first experiments were started on August 25, 1947,

and the last completed on November 6, 1947. A series
of ten experiments were performed in the pilot plant at
Newburyport, two at Gloucester, and one at Rowley.

Pertinent test data and results obtained by all these
experiments are recorded and shown on and by the ac-
companying curves and tabulations.

Discussion of Experiment Data and Conclusions.
As shown in the recorded data of the study, the experi-

ments covered a wide range of factors which might in-
fluence the self-purification of soft-shell clams and thus
necessarily were quite varied. The number of experi-
ments performed under each variation were less than those
desirable for complete data, but time and financial limita-
tions precluded the possibility of an exhaustive study of
each at this time. Expediency, therefore, dictated the
choice of the limited number of experimental variations
(and their duplications) that could be performed to obtain
as broad a scope of information as possible, and practical
at this time.

All bacterial determinations on shellfish were made in
accordance with the recommendations of the latest report
of the American Public Health Association Shellfish
Committee, which has been adopted and made part of
the Manual of the U. S. Public Health Service. This
method involves bacterial analyses of the entire contents
of the shell, both liquor and meats, after maceration in a
high-speed grinder. All water determinations were made
in accordance with the procedure laid down in the ninth
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edition of “Standard Methods for the Examination of
Water and Sewage.” (American Public Health Asso-
ciation.)

This study necessitated so many bacterial samples of
shellfish and sea waters that it was impossible to make
more than one complete analysis of each sample; such a
complete analysis requires somewhat more than two
hours work. Results of these analyses are reported in
terms of the most probable number, as required by the
“Manual of Recommended Practice for Sanitary Con-
trol of the Shellfish Industry” of the USPHS, 1 which
has been accepted as a guide for laboratory methods by
practically all the States doing shellfish work, and must
be used for all interstate matters. The most probable
number, as calculated from the data obtained in any
single analysis, is not necessarily the most accurate value,
but is fundamentally the value which would be obtained
most frequently from such data.

Investigation by other laboratories, but especially in-
tensive research by the Lawrence Experiment Station,
in which replicate samples include 4, 9 and 25 examina-
tions on the same sample, has shown that any one analysis
may vary very widely from the true results, but for all
practical purposes the result given by a single analysis
will be not less than one third of, nor more than three
times, the result which would be obtained in many
repeated analyses. These variations arise from the gen-
eral problems involved in the calculation of the number
to be reported.

Such variations undoubtedly are responsible for the
irregularities reported in some of the runs made in this
study. It has been shown, however, in work by the
Lawrence Experiment Station and other laboratories,
that these irregularities cancel out when a large amount
of work is done, and therefore any slight irregularities
reported do not by any means invalidate the general con-
clusions to be drawn from the data presented.

1 United States Public Health Service,
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The results of the experiments with the pilot plant
indicate the possibility of more satisfactory performances
with the proposed new treatment method with clean sea
water or chlorinated-and-dechlorinated sea water. The
pilot plant results indicated about 90 per cent reduction
in coliform score in from twenty-four to seventy-two
hours of treatment, and showed better coliform removal
than those obtained in parallel runs in the regular treat-
ment plant process; experiments N-6, N-7 and N-8
demonstrate this fact to a marked degree. There ap-
peared to be little doubt regarding the superior value of
the unchlorinated or chlorinated-and-dechlorinated water
process over that in which chlorine-containing water is
used.

Pertinent conclusions to be drawn from this study re-
garding a limited number of factors concerning self-puri-
fication of clams are discussed below under titled headings.

(a) Pre-Treatment.
Culling of all clams prior to and after treatment must

be complete; all damaged or dead clams should be re-
moved and discarded. Although an injured clam may
heal itself under normal living conditions, its vitality is
sufficiently impaired to hinder its satisfactory purifica-
tion in the comparative short time and process of a
purification plant.

Because all clams received at a clam treatment plant
are naturally from polluted \vaters, considerable danger-
ous pollution may exist on the outside of the clam, and
on and in the wrinkles and folds of the organic mantle
and neck of the clam. To remove this pollution an
initial bath of at least ten minutes’ duration of all clams
in chlorinated sea water containing thirty parts per million
of residual chlorine is essential. A mechanical device for
this purpose easily can be designed. The present method
of manual dip-rinsing of the clams in baskets in chlorinated
water is inadequate and undependable.
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(6) Water to be Used in Treatment Plant.
1. Salinity. In view of the fact that soft-shell clams

grow in both open sea flats and in tidal estuaries in which
the salinity of the sea water is reduced to varying degrees
by fresh water from the inland waters, it is not known
what the ideal or desirable salinity of the water should
be in the treatment plant. However, previous studies
have revealed that flood conditions resulting in over
50 per cent dilution of sea water by fresh water tend to
retard feeding and cause deterioration of the clams.
Previous experiments also have shown that the salinity
must approach that of deep sea water, and, until addi-
tional studies may reveal what the ideal salinity is, natural
sea water is recommended for the plant.

2. Coliform. Sterility. Soft-shell clams apparently
have the faculty of being able to screen out and concen-
trate coliform bacteria from the waters in which they may
feed, and therefore a water as near sterile as possible is
desirable. From the experiments to date, it would appear
that the M.P.N. (most probable number of coliform or-
ganisms per 100 ml.) of the water used should be as low as
possible in coliform organisms consistent with adequate
treatment without seriously affecting the vitality of the
shellfish. If satisfactory water cannot be obtained direct
from the sea, the water as pumped may be conditioned
by first chlorinating it to 0.5 of a part per million, holding
for fifteen minutes and then dechlorinating by use of
sodium thiosulphate prior to use in the processing. The
current experiments, together with the findings of
Dr. Renn, indicate that the presence of chlorine in the
water interferes with the functioning of the clam suffi-
ciently to prevent purging of polluted matter from the
stomach, even though the chlorinated water may cleanse
the shell liquor of the clam. The by-products produced
by careful dechlorination with sodium thiosulphate are
natural to sea water, and therefore should not result in
irritation of the clam, as does wTater with chlorine present.

The experiments (in particular N-10) indicate that a
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satisfactory water probably can be obtained by using a
mixture of chlorinated and dechlorinated sea water with
clean unchlorinated sea water. If, for instance, some of
the plant effluent water is recirculated, chlorinated, de-
chlorinated and then mixed with clean sea water in the
ratio of nine parts of effluent to one part of clean sea water
before it is used in the process, a satisfactory water will
probably be obtained. The clean sea water should pro-
vide a supply of live, unadulterated food, and the chlori-
nated-and-dechlorinated sea water will dilute its bacteria
count. A balanced mixture could thus possibly be
obtained.

3. Food. Studies both at the Lawrence Experiment
Station and by Dr. Renn have shown that clams require
the presence of food in the process water in order for them
to purge themselves. It is therefore recommended that
the natural food substances of the sea water be preserved
or increased and be conveyed so far as is practicable to
the clams for feed.

Attempt was made in one experiment (N-9) to seed
the process water with plankton, but the experiments
were not sufficient to give results at all satisfactory or
conclusive.

Research should be conducted in the future to find a
satisfactory method of growing or harvesting satisfactory
plankton for use in the water fed to the clams in the proc-
essing plant. For the present, however, some natural
sea water (unchlorinated) should be added to the chlori-
nated-and-dechlorinated (C.D.C.) sea water used as men-
tioned above.

4. Aeration. Clams, as do fish, obtain their necessary
oxygen from the dissolved oxygen in the water. Previous
experiments by the Lawrence Experiment Station show
that the water must have an oxygen content of at least
30 per cent saturation. To accomplish this end during
the warmer months, the present plant at Newburyport
is equipped with piping facilities for aerating the water
in the batch treatment tanks every hour and a half. It is
now believed that this method of providing saturated
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water may disturb the clams and cause too frequent inter-
ruptions in the feeding and subsequent cleansing of the
clams. It is therefore the recommendation of our Com-
mission that the oxygen be added to the water by aeration
outside of these tanks; e.g., in the dechlorination tanks
as required.

5. Temperature. - In the past, it has been believed
that temperatures down to 32° F. made little difference in
clam activity, and that cold water was probably better
for the clam purification than was warm water. The
present studies indicate that the best results were ob-
tained with temperatures slightly over 60° F. and that
when the temperature dropped to 50° F. purification suf-
fered. 1 There may be several contributing reasons for
the results of these experiments. First, that within cer-
tain limits the prevailing temperature to which the shell-
fish have currently been accustomed without doubt does
influence their reaction and therefor the optimum tem-
perature for purification. It may be that with the
warmer August water there was more food in the water
in the form of summer growths of microscopical organisms.
With the colder water and the same amount of food, the
results might have been better. On the other hand, it
was observed that the mucus production of the clams
greatly increased at over the 60° F. temperature. The
reasons for the latter might be a change in quantity and
type of food accompanying the change in temperature.
The increased production of mucus probably assists in
the purging of the clam.

Temperature studies should certainly be made in the
research laboratories of any clam treatment plant to be
constructed in the future, and the results of the findings
incorporated if indicated advisable. No specific tempera-
ture range control is herein recommended.

It has been variously estimated that soft-shell clams
siphon from 15to 50 gallons of water per day through their

(c) Quantity of Water.

1 See page 15 of Manual of RecommendedPractic
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system; however, these experiments indicate that it is
doubtful that this large quantity of clean water continu-
ously supplied is necessary to accomplish satisfactory
purging of the clams.

The experiments were conducted using on the average
at different times from 1 to 20 gallons of water per clam
per day, as greater rates were considered to be extremely
impractical. Bacterial analyses of the effluent water from
the pilot plant showed relatively little or no increase in
the coliform content of the water after passing “through’’
the clams, although at tunes considerable reduction in
the clam score was being obtained. This we believe may
have been due to the fact that the feces from the clams
either settled out of the water on to the clams, or passed
down between them to the bottom of the tank, and that
most of the coliform pollution excreted stayed encased in
the mucus of the feces. Consequently, it is believed that
rates as low as one half to one gallon of water per clam
per day may be sufficient for cleansing purposes, and that
the effluent water from the treatment tanks (which in
effect is settled water) may be then chlorinated and de-
chlorinated and recirculated with a small percentage of
fresh unchlorinated water.

(d) Direction of Flow of Water.
Because of the relatively small amount of water to be

used and the resultant comparatively low velocity (ver-
tically upward or downward) between the clams, the
direction of flow of water appeared to be unimportant in
so far as the feeding of the clam and settling of feces are
concerned. The hydraulic factors in the design of a
suitable plant will be the governing factor. Probably a
design in which the water is admitted to the tanks in ap-
proximately a one-foot depth of water over the clams in
closely placed, wire-bottomed baskets, allowing it to pass
downward through the clams and out the bottom to a
one-foot deep sub-compartment below the basket sup-
ports, where the feces will settle and from which the
water is then drawn off at the opposite end of the tank
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from which it is admitted, will be the most practical and
efficient design. Such a system is shown on sketch No. 5,
which follows:

(e) Depth of Clams.
The experiments revealed that various depths of clams

from one inch to six inches gave practically equivalent
results. Clams in water are quite buoyant and conse-
quently a depth of six inches did not materially interfere
with the activity of the clams in the bottom of the basket .

Depths greater than six inches were not explored.

(/) Size of Clams.
Results of some of these current experiments would

seem to indicate that the small (young) clams (two inches)
purge themselves more quickly than do the larger clams
(three inches, three and one half inches), and therefore
indicate that further study of this matter is desirable. If
so warranted, clams accepted from polluted areas for
treatment could be limited to only those within certain
size range as well as degree of pollution.

(g) Disturbance.
It is definite that any type of excessive disturbance of

the clams such as received from excessive aeration in the
treatment tanks, or rapid velocity of water past the clams,
interrupts the feed-purging process and therefore is
undesirable.

(h) Final Treatment

Because much of the feces settles out on the clam shells
during the purging process, it is essential that a welh
designed plant provide a final rinse or wash of the clams
with chlorine-containing water. This rinse may take
place in the treatment tanks just prior to removal of the
baskets, or elsewhere immediately after the clams are re-
moved from the tanks.
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(i) Length of Treatment (Processing).

There are probably many factors affecting the deten-
tion time required for purification of the soft-shell clam.
Some of these are undoubtedly the age (size) of the clam,
temperature of the water in the plant, salinity of water
used, quantitity of clam food available in the water for
ingestion to accomplish excretion and concomitant self-
purging of polluted substance from the stomach, ‘'dug-
age” of clam (length of time clam has been out of flats),
and as a result its extent of inactivity and starvation,
degree of pollution of clam, and in general the degree of
shock received by virtue of changes from its natural to
the artificially created environment in the plant.

It was obvious from these experiments that the plant
should be located where a constant supply of reasonably
clean water is available, and also, where practicable, close
to the areas from which the bulk of the clams received
for treatment are dug, and that the tanks must be so
designed that there will be a uniform distribution of the
influent water to all clams.

The experiments conducted by the Division of Sanitary
Engineering of the Department of Public Health for our
Commission show' that while moderately polluted soft-
shell clams can be successful!}" purified in the presence of
unpolluted sea water, they also are susceptible to any
pollution in sea water. For this reason the water used at
any treatment or purification plant must be of uniform
purity. Such is not the case of the water of Newburyport
Harbor (see attached data) used as a source of sea-water
supply at the Newburyport municipal shellfish treatment
plant. It is therefore suggested that a treatment plant
be established, if practicable, on Plum Island, with facili-
ties for taking water from the unpolluted sections of Plum
Island Sound. Such a site is to be found on land now
under control of the Parker River Wildlife Refuge of the
Federal Fish and Wildlife Service. Another possible site
for a shellfish treatment plant to be operated with un-
chlorinated sea water appears to be located in the vicinity
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of W bllaston Beach (see attached data), where the water
after tests by the Massachusetts Department of Public
Health, appears to be reasonably free of coliform or-
ganisms. Item 1004-89 of the appropriation act of 1946
provides for the construction of such a treatment plant
in the vicinity of Boston. Legislation is appended for
the establishment of shellfish treatment plants to be
operated under the direction of the Director of the Divi-
sion of Marine Fisheries. The vicinity of Plum Island
appears to be an appropriate site for a treatment plant for
use as a substitute for the existing plant of the city of
Newburyport.

Recommendations are also made at this time for two
additional treatment works. The Commission is of the
opinion that such locations can best be decided upon after
the results of more research are available. It is for this
reason that the Commission recommends that the treat-
ment works herein referred to, which are to be constructed
at state expense, be equipped to permit of research on
various types of mollusks.

Bacterial Results of Sea Water Samples collected at the Mouth of
the Merrimack River , 1 Newburyport

Coliform Content
Phase of Tide. of Sea Water

(M.P.N. per 100 C.C.
1947. Wind. Time.

t-., , tj,, . Inside OutsideMood. Ebb. of jett y . of Jetty.

September 24 i NE 11:00 a.m. - H 130 240
September 29 i SSE 12:30 p.m. - 14 33 79
September 30 NW 10:00 a.m. 5/e ~ -40 920

October 1 NNW 11:00 a.m. Ve - 79 540

October 2 NW 10:00 p.m. % - 240 350

October 3 E 11:00a.m. *A - 330 790

October 7 W 12:30 p.m. A - 350 350

At South Jetty on Plum Islanc
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Bacterial Results of Samples collected at Wollaston Beach

Phase of Tide. Bacteria per C.C.
Coliform
(M.P.N.

1947. Wind. Time. I ± 24 Hours per
Flood. Ebb. lat 37° C. 100 C.C.).1 : Total.

September 8 E 3:30 p.m. Y - 700 70 240
September 9 SE 4:00 p.m. 1 i 7,000 300 24,000

September 15 1 N 10:00 a.m. Ji 4,200 110 2,400
September 18 N 11:45 a.m. }> - 100,000 400 9.4
September 24 S 4:00 p.m. % - 8,000 140 240
September 25 !NE 9:00 a.m. - Start 13,000 200 2,400
September 29 1 SW 11:10 a.m. - Start GOO 8 38
October 2 I NE 10:30 a.m. % 700 2 38
October G I SW 12:40 p.m. 3 ■> 23
October 14 j SE 1:00 p.m. ~ Y - 33
October 15 j SW 3:00 p.m. 3 > - 23
October 16 I SW 10:20 a.m. % - 13,000 200 38

1 Six tenths of a mile north of Black Creek.

Conclusions and Recommendations.

Our Special Commission, as originally organized under
the provisions of chapter 65 of the Resolves of 1945 and
continued and reorganized under the provisions of chap-
ter 77 of the Resolves of 1946 and chapter 43 of the Re-
solves of 1947, has investigated and studied the subject
matters of edible shellfish, the question of increasing the
supply thereof, natural and artificial propagation of soft-
shell clams and the reclaiming of shellfish from areas de-
termined to be contaminated.

A complaint has been made to our Commission that
only infrequent examinations are made of areas to deter-
mine the suitability of such areas for the taking of shell-
fish for consumption as food, this complaint being chiefly
because of the fact that certain polluted areas have not
been examined as frequently as has been requested in
order to see if there were sufficient improvement to war-
rant a change in the decision of the Department of
Public Health. Representatives of the Department of
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Public Health, on the other hand, have explained to our
Commission that certain areas in the vicinity of sewer
outlets will continue to be polluted regardless of the
number of examinations, so long as sewage is discharged
from such outlets and until suitable sewage treatment
works are provided to prevent pollution of our tidal
waters. The Department of Public Health has further
explained that frequent examinations of existing sources
of pollution would unnecessarily materially increase the
cost of shellfish sanitation to the Department. Never-
theless, our Commission feels that such examinations
should be made at least annually, and an amendment to
the laws providing for such annual examinations is ap-
pended. (See Appendix I.)

The results of our studies show that, in spite of the
recommendations and advice given in various legislative
and other reports, the soft-shell clam industry is gradually
disappearing in the unpolluted tidal areas of the Common-
wealth. These studies further show that, while some
efforts have been made toward propagation of such mol-
lusks, such efforts have been only palliative, and that
much further effort must be made if the productivity of
soft-shell clams is to be revived as recommended by
Dr. David L. Belding, Biologist of the Department of
Conservation, in 1931, and Earnest W. Barnes, Biologist
with that Department in 1945. The success of a well-
organized and properly executed plan of the scientists
of the Woods Hole Oceanographic Institution, in connec-
tion with a project for the propagation of soft-shell clams
in the town of Barnstable, should be watched with great
interest. The Commission is of the opinion that any
propagation program of the Commonwealth wherein seed
clams are distributed should only be under the direction
of a skilled marine biologist and in areas found to be
suitable for the purpose.

Early in its investigations our Commission was con-
vinced that a determined effort should be made to devise
a shellfish purification process or processes which would
permit of successful treatment of soft-shell clams for some
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of the more grossly polluted shellfish areas in the Com-
monwealth.

The results of the experiments conducted by the Divi-
sion of Sanitary Engineering of the Department of Public
Health for our Commission, as to the need of additional
shellfish treatment plants and an improved method of
treatment, warrant in the opinion of the Commission the
construction by the Commonwealth of a shellfish treat-
ment plant in the vicinity of Newburyport as a substitute
for the present plant operated by that city; a shellfish
treatment plant at some suitable location between New-
buryport and the city of Boston; a shellfish treatment
plant in the city of Boston; and a shellfish treatment
plant in the New Bedford-Fall River area. At these
shellfish treatment plants experiments should be con-
ducted to determine improved methods in treatment of
soft-shell clams, and, where practicable, in connection
with the propagation of soft-shell clams.

Legislation authorizing the construction of such treat-
ment plants is appended. (Appendix II.)

In the report of our Commission, printed as House
Document No. 1475 of the year 1946, the recommenda-
tion was made that our Commission support the request
of the Department of Conservation for funds for the es-
tablishment of two lobster-rearing plants. This recom-
mendation was made because of the apparent success of
lobster rearing in the State of Maine. More recently the
information coming to our Commission from the Maine
Department of Conservation is to the effect that the suc-
cess of the operation of their rearing plant at Boothbay
Harbor is not such as to warrant their constructing another
plant. Therefore our Commission recommends that no
other lobster-rearing plant be established until the results
of the operation of the one to be built under Item 1004-86
of the appropriation act of 1946 are known. It is pos-
sible that with the warm waters in the vicinity of Oak
Bluffs, Massachusetts, lobster rearing may prove to
be more successful than was the case in the State of
Maine.
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The Commission specifically recommends:
1. I hat the “shellfish assistance to coastal cities and

towns” be continued, with the understanding that all
shellfish propagation work be under the direction of a
skilled biologist, and that no clam-seeding program be
carried out with state aid, except where investigations
by the Department of Conservation have shown the
areas to be appropriate for the purpose. Legislation to
effect this is appended. (Appendix III.)

2. That private programs of soft-shell clam propaga-
tion by responsible authorities be encouraged, and that
the Department of Conservation, through its appropriate
agencies, assist in such studies and make such other
studies as its appropriations will permit. Legislation is
appended for authorization of co-operative shellfish
propagation. (Appendix III.)

3. That, in addition to the authorization contained in
Item 1004-89 of the appropriation act of 1946, 8100,000
be appropriated for this purpose. Legislation is appended
to authorize the construction and operation of such treat-
ment or purification plants and for research in such treat-
ment or purification.

4. That no other lobster-rearing plants be established
other than that authorized under the provisions of Item
1004-86 of the appropriation act of 1946 until the per-
formance of this plant warrants such further construction.

5. That the Department of Conservation be directed
to keep accurate records as to production of shellfish in
Massachusetts waters, and the importation of such shell-
fish from neighboring States and the Dominion of Canada.

6. That careful consideration be given by the Depart-
ment of Public Health of the sanitary control of shellfish
in those areas of the Dominion of Canada whence shell-
fish are imported into Massachusetts.

7. That a report be made annually to the General Court
by the Division of Marine Fisheries of the Department of
Conservation as to its doings during the previous calendar
year, with statistical data as to harvesting and sale of
mollusks in Massachusetts, the importation of mollusks



1948.1 HOUSE —No. 1770. 45

into Massachusetts, and the results of its shellfish propa-
gation studies and research.

8. Our Commission recommends that it he revived and
continued

(a) For the purpose of holding hearing;
(b) To obtain further evidence on which to prepare a

long-range policy of shellfish assistance.
(c) To explore the advisability of reorganizing the

Division of Marine Fisheries so that it may function with
an advisory commission composed of town officials and
representatives of the commercial and citizens’ groups.

(d) To guide the transition from the present purifica-
tion system to an improved process.

(e) To explore a plan for making shellfish assistance
largely self-supporting. (Appendix IV.)

Our Commission gratefully acknowledges the excellent
research work of Mr. James L. Dallas, Assistant Sanitary
Engineer of the Division of Sanitary Engineering of the
Department of Public Health, and Mr. Joseph A.
McCarthy, Chief of Laboratory of the Lawrence Experi-
ment Station. The Commission also acknowledges with
appreciation the generous service rendered by other mem-
bers of the staff of the said Division of Sanitary Engineer-
ing. The co-operation of His Honor Mayor John M.
Kelleher of Newburyport, for making available the equip-
ment at the Newburyport shellfish treatment plant, and
the services of Mr. John L. Sullivan, plant operator, also
are appreciated.

Respectfully submitted

RICHARD I. FURBUSH,
Chairma

JOHN A. ARMSTRONG,
Chairma

FRANCIS W. LINDSTROM.
JAMES A. O’BRIEN.
EARNEST W. BARNES.
ARTHUR D. WESTON.
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In the Year One Thousand Nine Hundred and Forty-Eight.

An Act relative to the annual examination oi

COASTAL WATERS AND FLATS OF THE COMMONWEALTH

AND SAMPLES OF SHELLFISH THEREIN

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

1 Section 1. Chapter 130 of the General Laws, as
2 amended by chapter 598 of the acts of 1941, and as
3 contained in paragraph 1 of section 74, is hereby
4 amended by inserting in line 1, after the word “ex-
-5 amine” the word:■— annually, and by striking out
6 in the 2d line of said paragraph the words ‘ 1 from time
7 to time ”, so as to read: The department of public
8 health shall examine annually, or upon request of the
9 director, the coastal waters and flats of the common-

-10 wealth and samples of shellfish therein or thereon in
11 order to determine what areas thereof are so con-
-12 taminated that shellfish obtained therefrom are unfit

PROPOSED LEGISLATION.

Appendix I.
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13 for food and dangerous to the public health. If, after

14 such examination, said department determines that

15 such contamination exists, it shall, by written order,
16 promulgate definite bounds of the area or areas so de-
-17 termined to be contaminated. Before such determina-
18 tion shall be in effect, said department shall

shall take effect upon it1 Section 2. This act
2 passage.
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In the Year One Thousand Nine Hundred and Forty-Eight.

An Act providing for the ESTABLISHMENT AND MAINTE-

NANCE OF PLANTS FOR THB TREATMENT OR PURIFICATION

OF SHELLFISH

Be it enacted by the Senate
in General Court assembled,
same, as follows:

and House of Representatives
and hy the authority of the

1 Section 1. Section 70 of chapter 130 of the Gen-
-2 eral Laws, as amended, is hereby further amended by
3 adding at the end of paragraph 3 the following:
4 The director, with the approval of the governor and
5 council, may, to the extent of appropriation or appro-
-0 priations therefor, establish and thereafter maintain
7 at such places as in his judgment seem suitable, plants
8 for the treatment or purification of shellfish taken from
9 areas determined under section seventy-four or corre-

-10 spending provisions of earlier laws to be contaminated,
11 if and when funds are provided by the general court,
12 and for such purposes the director may contract for the
13 temporary lease of an existing plant or may acquire
14 by purchase or otherwise or take by eminent domain
15 under chapter seventy-nine of the General Laws, and
16 may hold such real property and such rights and ease-

Appendix 11.
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1 1 merits as may be considered necessary. In connection
IS with the operation of such treatment or purification
19 plants the director annually shall submit a report to
20 the general court containing statistical data relative
21 to the operation of the plant and a financial statement
22 of receipts and expenditures.

1 Section 2. This act shall take effect upon its
2 passage.
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Appendix 111.

In the Year One Thousand Nine Hundred and Forty-Eight.

An Act authorizing the director of the division of

MARINE FISHERIES OF THE DEPARTMENT OF CONSERVA-

TION TO INVESTIGATE AND STUDY METHODS FOR THE

TREATMENT OR PURIFICATION AND THE PROPAGATION OF

SHELLFISH AND ENTER INTO AGREEMENTS FOR SUCH

PURPOSES

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

1 Section 1. Section 20 of chapter 180 of the Gen-
-2 eral Laws, as amended, is hereby further amended by
3 adding at the end of said section the following:
4 The director in the operation of any plant for the
5 treatment or purification or propagation of shellfish
6 is hereby authorized and directed to investigate and
7 study methods for the treatment or purification of
8 shellfish taken from areas determined under section
9 seventy-four of chapter one hundred and thirty of

10 the General Laws or corresponding provisions of
11 earlier laws to be contaminated. Said director in the
12 course of his investigation shall confer with the State
13 department of public health and expend for expert,

Cjic Commontoealtl) of Massachusetts
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14 clerical and other services and expenses such sums as
15 may hereafter be appropriated therefor. The director
16 shall, before exercising the authority to assist and
17 co-operate as provided in this section, receive the advice
18 of the biologist of the division and a written opinion
19 from him thereon.
20 The director acting on behalf of the commonwealth
21 and with the approval of the governor and council
22 may enter into contracts or agreements with agencies
23 of the federal government or any private institute or
24 corporation for carrying out research and laboratory
25 work necessary for purposes of treatment or purifica-
-26 tion of shellfish and propagation of shellfish in the
27 coastal areas of the commonwealth and may utilize
28 such funds as may be appropriated by the general
29 court for the purpose.

1 Section 2. This act shall take effect upon its
2 passage.
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Appendix IV.

In the Year One Thousand Nine Hundred and Forty-Eight

Resolve reviving and continuing the commission

ESTABLISHED TO MAKE AN INVESTIGATION AND STUDY

OF EDIBLE SHELLFISH AND SHELLFISH PURIFICATION

PLANTS.

1 Resolved, That the special unpaid commission es-
-2 tablished by chapter sixty-five of the resolves of nine-
-3 teen hundred and forty-five and continued by chapter
4 seventy-seven of the resolves of nineteen hundred and
5 forty-six and chapter forty-three of the resolves of
6 nineteen hundred and forty-seven is hereby revived
7 and continued for the purpose of completing its in-
-8 vestigation and study relative to shellfish in areas
9 determined under section seventy-four of chapter one

10 hundred and thirty of the General Laws, as amended,
11 or corresponding provisions of earlier laws, to be
12 contaminated, and relative to the reclaiming of shell-
-13 fish from such areas by means of purification plants
14 and relative to the propagation of shellfish in the
15 coastal areas of the Commonwealth. Said commis-
-16 sion shall, in the course of its investigations, confer
17 with the state departments of conservation and public
18 health relative to the matters referred to it for in-

C&e Commonfcealtb of e©assarl)usetts
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19 vestigation and study and may expend for the pur-
-20 poses of this resolve and said chapter sixty-five of
21 the resolves of nineteen hundred and forty-five anti
22 chapter seventy-five of the resolves of nineteen hun-
-23 dred and forty-six and chapter forty-three of the
24 resolves of nineteen hundred and forty-seven any un-
-25 expended balance of the appropriation for carrying
26 out the purposes of the said chapter forty-three of the
27 Resolves of 1947 and such sums, not exceeding in the
28 aggregate fifteen hundred dollars as may hereafter be
29 appropriated therefor.
30 Said commission shall make a supplementary report
31 to the general court of the results of its investigations
32 and its recommendations, if any, together with drafts
33 of legislation necessary to carry its recommendations
34 into effect, by filing the same with the clerk of the
35 house of representatives on or before the first Wednes-
-36 dav of December in the current vear.








