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SPECIAL REPORT OF THE DEPARTMENT OF
CONSERVATION RELATIVE TO FEASIBILITY
AND COST OF PROPAGATION OF LOBSTERS
BY THE COMMONWEALTH.

Department of Conservati
!0 Somerset Street, Boston, February 7, 1939.

To the General Court of Massachusetts

The Department of Conservation, in accord with the
requirements of chapter 23 of the Resolves of 1938,
herewith presents its findings relative to the propaga-
tion of lobsters in this Commonwealth, commenting as
instructed by said resolve upon the practicability and
feasibility of such propagation, the cost thereof, and the
probable effect of such propagation on the lobster indus-
try of this Commonwealth.

Accompanying this report is a draft of legislation
considered desirable to carry into effect its recommenda-
tions.

Chapter 23 of the Resolves of 1938 reads as follows

Resolved, That the department
ized and directed to investigate r
bility and cost of propagation of
Said department in malting said

)f conservation is hereby author-
dative to the advisability, feasi-
lobsters by the commonwealth,
investigation shall consider the

Cbe CommontDcaltl) of sgjassactmsietts

effects such undertaking by the commonwealth would have on the
lobster industry. For the purposes of this resolve, said department
may expend such sums, not exceeding, in the aggregate, twenty-five
hundred dollars, as may hereafter be appropriated therefor. Said
department shall report to the general court the results of its investi-
gation, and its recommendations, if any, together with drafts of legis-
lation necessary to carry said 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.
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The time for receiving the report called for in the
above resolve was subsequently extended by an order
of the General Court to February 8, 1939.

The Department will submit, first, a brief summary
of its findings, and will follow this with a discussion of
the objectives sought in the propagation of lobsters and
plans for re-invigorating the lobster industry of the
Commonwealth.

Definition of Propagation.

In its analysis of the subject, and in order to clarify
its position, the propagation of lobsters will be considered
by the Department as the artificial rearing of lobsters
from the time of hatching through the larval stages,
when they helplessly float or feebly swim near the top
of the water, an easy prey to the elements and a host of
natural enemies, until such time as they take on the
general form and appearance of the adult lobster and
begin to take up their life on the bottom.

In the opinion of the Department, any scheme of
artificial propagation of lobsters which stops short of this
goal can easily be proven to be not only futile but grossly
wasteful, since it would produce for the fisheries a great
many less young lobsters than would have been produced
by normal and natural processes.

Resume of Findings.

The underlying reasons supporting a plan for lobster
rearing lie in the peculiarities of the natural development
of the lobster. Although the mother lobster produces a

large number of eggs, ranging, according to the size of
the producing lobster, from 5,000 to 150,000, and, in
addition to this production, takes excellent care of them
until the time of hatching, nevertheless, so great is the
mortality in the early life of the young that competent
observers have estimated that never more than 1 in

(a) The Tremendous Mortality in Early Development of
Lobsters justifies Artificial Propagation.
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10,000, and frequently not more than 1 in 20,000, of the
little lobsters survive the free swimming period and
establish themselves on the bottom. On the other hand,
methods of artificial propagation have succeeded at
times in producing as many as 70 per cent through this
critical period, but were the percentage even as small as
10 per cent there still would be produced by this method
several hundred times as many lobsters as would be
produced from the same number of eggs under the wasteful
conditions in nature.

(6) Past Investigators in General Agreement.

Every board, committee or commission which in the
past has studied the problems of lobster production has
uniformly reported that the hope for satisfactory develop-
ment of the lobster fisheries lies in artificial propagation.

(c) A Practical Method of Lobster Culture has been Found
and Demonstrated.

The Department finds that a method of artificially
rearing lobsters to the bottom-seeking stages has been
developed which is not only practical, but has been
carried on successfully for many years in the neighboring
States of Rhode Island and Connecticut, in each of which
States the annual output of young lobsters now exceeds
1,000,000 young lobsters. Furthermore, the State of
Maine, after experimenting with the plan, is now con-
structing such a plant, and other lobster-producing States
are actively interested.

(d) It has Recently been Improved.

Moreover, improvements in the technique of thi
method have been worked out by the Department’;
staff which promise better results and more efficient
operation.
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(e) Worth-while Benefits have Resulted where Such Prop-
agation has been Tried.

It appears that in those localities where lobsters have
been artificially reared and planted in sufficient quan-
tities over the necessary length of time required by them
to reach commercial size, there has resulted either a
slowing up of the progress of decline in catch brought
about by excessive fishing, or there has been a favorable
increase in the catch.

(/) How Such Propagation would help the Lobster Fish-
eries of Massachusetts

The benefits to the lobster industry of the Common-
wealth which may be expected to result from the arti-
ficial propagation of lobsters may be summarized as
follows:

1. The wide range of conditions found in our coastal
areas make it not only feasible to adopt a plan of lobstei
propagation, but there is better opportunity than any-

where else along our north Atlantic seaboard to select
just the area which will produce the best results m such
work.

2. An increase in the catch of lobsters of more than
50 per cent, with correspondingly better returns to the
fishermen, may be expected within five or six years.

3. A general increase over nature of more than a

hundredfold in the production of lobsters from the eggs
which are used in such a plant.

4. In anv area this increased stocking will beneficially
supplement the natural yield, which is never sufficient
to maintain the abundance of lobsters in anywhere near
its desired or potential amount in the face of intensive
fishing.

5. An even greater benefit will result by being able to

plant large numbers of young lobsters in those areas wheie
natural conditions (particularly temperature) are un-
favorable for the development of the young lobsters, but
where their subsequent growth is normal.
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6. It will not be necessary for the Commonwealth to
import experts to operate this plan, because the Depart-
ment has in its employ the one who originated and
developed the plans for both Rhode Island and Con-
necticut.

Estimated Cost.
In considering building a lobster-rearing plant, too

much emphasis cannot be placed upon a plan of gradual
expansion instead of attempting to build for final or
ultimate needs. This has been the universal policy where
lobster propagation has been successfully accomplished.

In this investigation considerable attention has been
paid to general location, efforts to standardize the equip-
ment in light of the most recent developments, and to
determine the initial size of a plant which it would be
economical to build and operate. The Department has
also given considerable thought to a plan of design and
location which would permit it to work out many other
practical problems of shellfish and fisheries at very little
additional cost. Such a plan would increase the value of
the plant and supply the fisheries with much-needed
assistance.

The cost of construction is estimated at $lO,OOO.
The estimated operating cost per year would be $5,000.

Location.

While, for obvious reasons, the actual location of a
plant for the propagation of lobsters has not as yet been
definitely determined, considerations of proper tem-
perature and salinity of water, as well as a location
central both to the supply of egg lobsters and to the
desired distributing areas, all point very definitely to
a location near the Cape Cod Canal.

Legislation.

Inasmuch as the objective of lobster propagation is
to conserve and build up the fisheries, a proper back-
ground of conservative laws is essential in addition to
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specific laws making effective the construction and oper-
ation of a lobster-rearing plant. These may be briefly
stated as

1. Authority to propagate lobsters, including -

(a) Agents to collect egg-bearing lobsters.
(5) Distribution of the young lobsters where most

suitable and/or where apparently most needed, but as
near as possible to areas from which the egg-lobsters
were received and in similar proportion.

2. Prohibition of taking of egg-bearing lobsters for
any other purpose than to supply the lobster-rearing
plant.

3. Provision for the careful study of the lobster-
producing areas for the purpose of recommending legis-
lation to protect the fishery from destructive fishing
methods; to determine whether a closed season is needed;
to ascertain the areas most productive to lobsters; and
to determine those areas in which it would be most
desirable to liberate undersized lobsters received from
international shipments, lobsters from which the eggs
have been removed, and lobsters produced at a rearing
plant.

In addition to the propagation of lobsters, the De-
partment believes that a thorough investigation should
be made, over a period of not less than two years, of the
actual condition of our lobster fishery, including a study
of producing areas, marketing problems and protective
laws. In the opinion of the Department, an adequate
knowledge of these factors is so related to the problems
of propagation as to constitute a very necessary adjunct.

Interstate Co-operation Important.
While it may not be particularly germane to this

report, the Department desires to point out that in its
opinion much more rapid progress could be made in the
field of propagation and improvement in the fisheiies
if the lobster-producing States should unite in a progiam

of concerted action. Since the problems are similar,
and there is practically no competition between the



1939.] HOUSE — No. 2051. 9

States, the Department believes that in the fields of
propagation, uniform legislation, and unity of action in
respect to international shipments much more could be
accomplished by discussion and joint action than could
be accomplished by each State alone. The Department
proposes to approach the officials of other States in an
attempt to initiate such a plan.

In concluding its findings, the Department of Con-
servation earnestly recommends that the Common-
wealth undertake the propagation of lobsters, providing
a plant in some location central to all lobster-producing
areas so that the product may be easily transported to
them, and that the sum of $15,000 be appropriated to
defray all cost of rental or construction and operation
during 1939 and $4,000 for 1940. It is further recom-
mended by the Department that the plant should be so
located and designed as to permit the practical working
out of other problems affecting our marine fisheries.

Due to the fact that the appropriation called for in
this investigation did not become available until the
normal hatching season for lobsters was over, it is re-
spectfully requested that the Department be permitted
to use such portions of the unexpended balance as seems
advisable to continue certain further experiments with
apparatus which could not be carried on during the cold
weather, but when concluded will reduce the operating
cost or increase efficiency.

A more detailed analysis of the problems of lobster
culture and development which led to the above findings
is given in Appendix A by our biologist, Earnest W.
Barnes, who was assigned to make the investigations,
and in Appendix B there are drafts of legislation recom-
mended by the Department of Conservation to support
its findings under chapter 23, Resolves of 1938.

Respectfully submitted

ERNEST J. DEAN,
Commissioner of Conserved,
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AN ANALYSIS OF THE OBJECTIVES OF LOB
STER REARING AND PROBLEMS OF RE-
INVIGORATING THE LOBSTER INDUSTRY

By Earnest W. Barnes, Biologist, Division of Fisheries and Game

An early and rapid decline in the abundance of lobsters
along our north Atlantic seaboard, in spite of an abundant
production of eggs and an excellent incubation provided
by the mother lobster, has long constituted a challenge
to the ingenuity of the conservationist.

It is the purpose of this article to set forth certain
specific reasons for this decline, enumerate the salient
facts of the natural history of the lobster which con-
tribute toward the survival or decline of the species,
discuss the failure of man’s attempts to maintain the
abundance in the face of intensive fishing, and offer a
reasonable approach to the solution of these problems
in so far as they concern the north Atlantic States and
particularly Massachusetts.

As early as the beginning of the nineteenth century, a
decline in the abundance of lobsters along our north
Atlantic seaboard was noted by fisheries’ observers.
Previously, a decline had been noted on the Scandinavian
Peninsula, and protective legislation had been passed
there in 1686. On our coast the diminishing catch of
lobsters was considered serious enough to cause regula-
tory legislation to be enacted in 1812.

From the time of the enactment of this first legislation
down to the present time the facts of the decline in
abundance of lobsters have been widely discussed by
Federal and state analysts, and the state legislatures

Appendix A.
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have from time to time passed regulatory laws and made
appropriations to provide more adequate enforcement
of these protective laws.

Having in mind the many efforts made to re-invigorate
the lobster fishery which have come under the writer’s
observations over a period of thirty-seven years, and
having been, during this time, an interested student
of the earlier attempts, I wish to make the following
comments:

First. Alarming as has been the decline in the
abundance of lobsters, their numbers have not decreased
to the extent nor at the rate originally estimated. Had
it been otherwise, in the one hundred and twenty-five
years since the decline was first observed, lobsters today
would be so rare as to be objects of curiosity in the
museums of natural history. Instead of this, despite the
inroads from excessive and unwise fishing which greater
demand has stimulated; the failure of legislation to
provide the expected results; the continued destruction
of areas naturally favorable to the growth or protection
of the young by such devastating agencies as pollution,
dredging and dragging; the unfortunate handling of
egg-lobsters in spite of these, nature still continues to
supply our coastal areas with lobsters in more or less
paying quantities, and the fishery still supports several
thousand fishermen in the New England States whose
principal income is derived from lobster fishing.

Second. The fact that there has been an over-
emphasis on the rate of decline should not be a reason
for failing to heed the warnings of conservative judg-
ment, but rather should be considered as a glowing
tribute to the potential productiveness of our coastal
areas, and therefore an encouragement toward reasonable
efforts to build up this waning, under-developed fishery.
However, I consider the facts as indisputable that
lobsters are less abundant today than formerly, and
therefore the areas are under-populated with them.

With the realization of these facts we may approach
the problems of restoration with confidence, and I see
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no reason why, with the application of known and proven
methods, the catch of lobsters in Massachusetts may
not be increased at least fivefold and this yield main-
tained. Thus, instead of a fishery yielding less than
2,000,000 pounds of lobsters per year and contributing to
the support of less than 1,000 fishermen, I am convinced
that by the application of proper conservation methods
an annual catch of 10,000,000 pounds could be attained,
thus providing adequate employment for double the
present number of persons employed. Furthermore, we
are the more encouraged to do this by the knowledge
that there is a ready market for lobsters at our very door.

Third. Legislation alone although tending to slow
up a decline is not sufficient to provide this desired
result, although it would furnish a very necessary back-
ground for proper regulation of the fishery. Various
plans of restricting the minimum length or maximum
length that may legally be taken, of reducing the number
of lobster pots per fisherman, the establishment of closed
seasons, the purchase of egg-bearing lobsters have all
been tried. But these have not shown themselves ade-
quate to stop the decline, and the results of most of these
protective measures appear to have been negligible.

One of them, the purchase of egg-bearing lobsters, is
indefensible from a conservation standpoint. Its main
defence is that it attempts to educate the fishermen to
place a special value on the egg-bearing lobsters.

It must, of course, be admitted that a certain amount
of the failure of these laws must be charged to insufficient
penalties. A most promising approach from an adminis-
trative standpoint, in my opinion, is to base the granting
of a license or permit to take lobsters from the public
waters upon the theory that the State having an exclusive
property right in the lobster fishery, the catching of
them by an individual is a privilege to be granted only
under certain rules of operation, and failure to comply
with them automatically and immediately cancels the
permit; subsequent restoration to be made in accord with
the seriousness of the violation. The license itself would
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thus become more in the nature of a contract than a
permit.

Fourth. The artificial rearing of lobsters to the bot-
tom-seeking stages must be included in any plan looking
toward the re-invigoration of the lobster industry.

The time is already at hand when, in common with all
other coastal marine fisheries, the lobster industry must
be looked upon, not as a natural resource of unlimited
proportions to be exploited as the immediate consider-
ation dictates, but as a sea-farming activity which no
matter how extensive the grazing area may now seem,
the abundance, nevertheless, has very definite limits
may easily be destroyed; and a sufficient supply of grow-
ing stock must be retained if we are to maintain the
desired yield. Although admitting that our statistics
in this very important part of our fisheries are not reliable,
nevertheless, sufficient information is on hand upon which
to base practical conclusions.

Propagation of Lobsters.
Nature has, on the one hand, provided lobsters with

a most generous supply of eggs, while, on the other hand,
she has left the lobsters delicate and defenceless through
a rather long larval period. Fortunately, the tremen-
dous mortality during this period may be overcome by
artificial propagation.

Merely Hatching Lobster Eggs is not Sufficient,

In the first attempts to propagate lobsters the exist-
ing methods used in hatching marine fish were employed.
It was soon realized that this practice was futile, a waste
of public money, and to the extent used constituted an
additional drain on the industry. To briefly enumerate
the reasons:

No hatchery procedure yet devised can hope to hatch
a greater percentage of the eggs than does the mother
lobster, which, if left in its natural habitat unmolested,
will hatch well over 95 per cent, the remaining 5 per cent
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consisting mostly of those eggs accidently brushed off
when the lobster was crawling about.

Even were it possible to hatch a number equal to that
of the mother lobster, in liberating them, however care-
ful the hatchery attendant may be, he would be limited
to a relatively small area, whereas the individual mother
lobster, in the three to six days usually required to hatch
her eggs, might travel over several miles of area, scatter-
ing the larvae at an average rate of less than 100 per
hour. Furthermore, the trail of young lobsters released
by a hatchery attendant in the early stages would
quickly attract fish, any one of which could easily de-
vour the entire output for that day, usually consisting
of from 100,000 to 200,000.

The lobster fry, when liberated en masse, would be
compelled to seek its food through a period of fourteen
to thirty days in competition with its own kind, as well
as in competition with other marine life in that locality.

In the more congested artificial liberation the amount of
food in the limited area would undoubtedly not be suffi-
cient. Since the lobster fry are cannibals, other food
being scarce, they would actively feed on each other.

A mother lobster, by instinct developed through mil-

lions of years of evolution, seeks those places where food
and protection for her young are most abundant; other-

wise, the species would now be extinct.
By either method natural hatching by a mother

lobster or artificial hatching careful analysis by ex-

perts reveals that the best results that can be expected

would be a maximum of survival of from 1 m 10,000 to

1 in 25,000, with the chances favoring the higher mor-

tality. To make this point clear, over a ten-year period,
up to 1902, records show that 4,214,000,000 lobsters in

the first stage were liberated from hatcheries on the

north Atlantic seaboard. Professor Herrick has pointed
out that even at the higher rate of survival, 1 m 10,000,

only 421,400 lobsters would have been produced from

this prodigious number, and I believe it is quite prob-

able that a large percentage of these 4,000,000,000 per-
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ished within the first twenty-four hours because of the
difficulties attendant upon artificial liberation.

To conclude the comment, we find that lobster hatch-
ing, that is, hatching the lobster eggs and liberating
them in the first stage, is not only futile, but, with our
present knowledge, an unjustifiable procedure, the result
of which is to still further reduce the number of lobsters.

These facts have long been known, and many years
ago, because of popular agitation, the United States
Bureau of Fisheries began to give up its methods of
lobster hatching. The Congressional Records of this
period give an account of the arguments against this
practice as presented at that time to the Congressional
Committee on Merchant Marine and Fisheries.

The Problem of Artificial Lobster Rearing.

The rearing of lobsters to the bottom-seeking stage
has for many years been acknowledged by investigators
as the most important step that could be taken in re-
establishing the lobster industry. Quoting from three of
the reports:

In an investigation by the Massachusetts Commis-
sioners on Fisheries and Game, under provisions of chap-
ter 74, Acts of 1906 (House Doc. No. 1600), the method
of rearing lobsters to the bottom-seeking stage as elab-
orated at Wickford, R. 1., was described as “the most
noteworthy contribution to solving the lobster problem.”

On December 16, 1910, at a conference of fishery
authorities of the States of Connecticut, Rhode Island
and Massachusetts, held at Newport, R. 1., resolutions
unanimously adopted included as one of the “funda-
mental and essential points” to correct the decline in
the lobster fisheries of these States the “encouragement
of intelligent efforts to propagate and rear lobsters arti-
ficially.”

In 1911 Prof. Francis H. Herrick, noted specialist on
lobsters, gave as his contribution to lobster propaga-
tion: “Stop the wasteful process of hatching the eggs
and turning the helpless larvae into the sea, but rear
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them, if possible, to the bottom-seeking stages, and then
distribute them with the greatest of care, as the Com-
mission for Inland Fisheries of Itho do Island has so

wisely done.”
And so, through a long list of scientists and investi-

gators, we could multiply the favorable comment on

lobster rearing.

Lobster Rearing now an Accomplished Fact,

In 1900 a group of scientists, headed by Dr. Hermon
C. Rumpus and Dr. A. D. Meade, began experiments
in Rhode Island looking toward the rearing of lobsters

in large quantities through the first four stages, when
they are free swimming, until they reach the stage in

which they begin to crawl.
In 1901 the writer became associated with this move-

ment and directed the development to quantity pro-

duction gradually improving and developing the

method to a point quite dissimilar to the original plans.
Within a few years it became possible for the first time

to have an annual yield from this rearing plant of more

than 1,000,000 fourth-stage lobsters. This work was

conducted in large floating rafts in an ideally protected

cove In 1928 the State of Connecticut desired to dupli-

cate the results obtained in Rhode Island, but no such
protected cove could be found in that State. The writer,

however, succeeded in devising for them an mdooi
hatchery method of lobster rearing, employing a yeiy
different plan. Using this method, the annual output

in Connecticut has also approached the million mai .

This past year, at Boothbay Harbor, Me and Woods
Hole, Mass., experiments upon further refinement

this process were made which assures much larger pm-

centages through to the crawling stage.
Both the Connecticut and Rhode Island methods,

though quite dissimilar, are practical. The hatchery

method has the advantages of ease of operation, giea

possibilities for refinement, and is less expensive.

To understand fully the problems connected with
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these processes, let us consider some facts in the natural
history of the lobster, and in order the better to visualize
these facts, illustrations, taken from work done in Rhode
Island some years ago, have been inserted, including
a print from a photograph of a lobster with eggs at
tached, together with enlarged drawings of the first
four stages of the young lobsters, and a print from a
life-sized photograph of a young lobster just hatched.

Upon hatching from the egg, the young lobster swims
helplessly near the top of the water for a period of from
twelve to fourteen days, depending upon the tempera-
ture of the water. The swimming resembles “treading
water” rather than actual vigorous, directional, swim-
ming. During this period of heavy, aimless swimming
it does not have the characteristic form of the adult
lobster, but resembles more nearly a tiny shrimp, and,
in addition to its tiny size, is in further jeopardy, due
to the fact that while in this helpless state it sheds its
shell three times. Each stage representing the time
between molts has a characteristic form (as will be
noted from the enlarged drawings). In the first three
stages the young lobsters are especially delicate and
exhibit extreme cannibalistic tendencies, appearing to
prefer to feed on each other than on any other kind
of food. They do not have the usual instincts of cau
tion or protection which is so pronounced in the adult
lobster, but swim headlong into obstacles and danger
ous looking situations. In passing into the fourth stage,
the young lobster takes on a shape quite similar to the
adult. In the early part of this stage it swims vigorously
with very evident direction, cautiously avoiding danger,
and in the latter part of this stage commences its life
on the bottom gradually giving up its swimming habits
The tiny lobsters which survive the first three stages
and reach the bottom have a very much greater chance
of surviving, since they instinctively hide under shell
or between rocks.

As might be expected, because of the hazardous con-
ditions in which they live, even under the best conditions
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in nature, not more than 1 in 10,000 lobsters reach this
fourth stage. This extreme mortality, therefore, repre-
sents the most critical period of its existence.

The problem of propagation is, therefore, to rear them
through the first three stages, protect them from natural
enemies, and, by feeding them heavily and by keeping
them separate from each other by the use of proper
currents of water, prevent or discourage cannibalism.
The only two methods now in existence which success-
fully do this make use of a carefully balanced circulation
of water. The current of water serves the double purpose
of keeping the lobsters hi motion, thus preventing them
from attacking each other, and still further curbing can-

nibalism by keeping an ample supply of food in suspen-

sion near them. It is obviously quite essential to accur-

ately gauge the current of water to accomplish these
purposes and yet not have it so strong as to tend to twist
or deform the little lobsters during the shedding periods
when they are so extremely delicate. In the older method,
in use in Rhode Island, this current of water was pro-

vided by a slowly revolving two-bladed paddle set near

the bottom of the container which, by its motion, gave
an upward spiral current of water. In the newer method,
as used in Connecticut, a similar circulation is brought
about by introducing fine jets of water into the bottom
of small tanks provided with deflecting bottoms and sides
and with a cylindrical screen to pick up the overflow at
a point where there would be the least tendency to force
the food or lobsters against the screen. The newer
method which can be used in a hatchery building presents
greater possibilities of refinement, has a less expensive
upkeep and consequently greater percentages may be
obtained to the fourth stage.

Beneficial Results from Lobster Rearing.

It is often difficult to determine just what benefit has

been derived from artificial propagation of any species
when it is used to supplement a natural and fluctuating
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supply, and particularly when protective laws are also
in operation. It is especially difficult to do so in the case
of lobsters, since it requires at least live years before they
reach the legal size and the effects of planting become
known. However, such data as we have on the catch of
lobsters in Rhode Island, where lobster propagation has
been carried on for many years, show very definitely that
the decline in the catch of lobsters was halted within five
to six years after lobsters had been released from the
rearing plant in quantities in excess of 500,000. It is
further significant that this increase was especially notice-
able in those areas which, because of their nearness to
the hatchery, received the largest supply of young. This
increase, unfortunately, supplied an incentive for more
intensive fishing, and thus the increase was less notice-
able. That the catch in other and neighboring States
did not show this increase lends added significance to the
above fact. With an expected benefit from lobster rear-
ing indicated by rules of reasoning, the fact that such an
increase actually did take place, even though positive
evidence cannot be presented to tie the facts together,
as cause and effect, the conclusion is inescapable that
lobster rearing was the effective factor. The rearing of
lobsters in Connecticut has also produced encouraging
results, but the actual benefit is not as apparent in this
State because of its nearness to New York waters, into
which the young lobsters can easily migrate and un-
doubtedly do.

State Co-oteration

Although the principles of lobster rearing by either
of the successful methods have been known and prac-
ticed for many years, there still remain a number of
important points, such as feeding, cleanliness of tanks,
and even a determination of best material of which the
tanks should be made, - all of which require further
investigation since they are vitally connected with
successful operation. It would require a great deal of
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time to correctly solve these problems at one station
because the hatching season is very short. In view of
this fact, and because it is extremely important that
these problems should be rapidly solved, it would seem
that concerted action upon the part of all States con-
cerned with such work would be imperative if we are to
make satisfactory progress. Since there is no real com-
petition between States, it would seem that greater
advancement could be made by co-operation, comparison
of results and interchange of ideas.

Analysis of Some of the Problems of Lobster
Protection.

The following are some of the various laws passed or
proposed for the protection of lobsters:

Minimum legal gauge or short lobster law.
Maximum legal gauge for protection of large lobsters.
Double standard or protection of both large and small

lobsters.
Protection of egg-bearing lobsters, either through

purchase by State, usually including punching, or im-
mediate liberation.

Establishment of closed season
Limiting number of lobster pots per fisherman
Separately buoying each lobster pot.
The problems involved in these laws will be briefly

discussed.

Legal Length.

Some years ago, conservationists were quite sharply
divided into two schools of thought in regard to protec-
tion of lobsters. One group emphasized the importance
of protecting the small, immature lobsters, and the other
insisting that the maximum protection should be given
to the large egg-producing lobsters.

Both plans have excellent foundation in fact.
Arguments for Protecting Immature Lobsters. The

main reasons given for protecting the young lobsters are:
1. Protection should be given during the period of
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greatest natural mortality; in addition to the tremendous
mortality during the larval stages, as previously men-
tioned, lobsters are periodically subjected to the hazard-
ous conditions attendant upon shedding their protective
shells. Under average conditions a lobster willjshed
its shell from twelve to fourteen times the first year,
four to five times the second year, and less frequently
thereafter, shedding approximately twenty-five times
before it reaches the 9-inch overall length at which time
it is about five years old. Subsequent to this time, the
molting periods continue to decrease in frequency, aver-
aging not more than one per year. For a few days after
molting the lobster is soft and defenceless except for the
fact that it instinctively hides unde r rocks or in burrows.
For the above reasons, it is claimed protection should
be given during the first five years of life; that is, until
it is 9 inches in total length.

2. Lobsters should be protected until they reach ma-
turity and thus given an opportunity to spawn at least
once before subjecting them to possibilities of capture.
Some female lobsters have been known to produce eggs
when they were only 7} inches in length. Most of them
become mature by the time they have reached a length
of 9 inches, and practically all of them when they reach
a 10-inch length. It is further pointed out that if lobsters
are given protection until they begin to spawn, that is,
around the 9-inch length, a large percentage of them
will survive through several spawmings because all
lobsters wall not be caught at once.

3. It would be economically wasteful and would con-
stitute too great a drain on the fisheries to permit the
capture of small lobsters, because it would require a much
larger number of them to supply the amount of food
demanded by the trade than would be needed if larger
lobsters were used, and because a larger number would be
required to satisfy consumer demands, relatively few
would survive to reach the larger sizes and this would
lessen the amount of egg production.

4. The fishermen would not be benefited because of
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the fact that the relatively small amount of meat in the
smaller sized lobsters would result in lowering the price
per pound. In localities where the traffic in short lobsters
exists they are frequently sold for a price of $1 per dozen,
while with a market price of 25 cents per pound this same
number of lobsters, 9 inches in length, would sell for not
less than $3.

Argument for Protecting the Larger Lobsters. All
arguments for placing the maximum protection on large
lobsters are based principally upon egg production and
supported by the fact that, beginning with an average
number of 5,000 eggs for an 8-inch lobster, the egg produc-
tion doubles for every 2-inch increase in length, resulting
in an average of 10,000 for a 10-inch lobster, 20,000 for
a 12-inch lobster, etc.

It is contended that since the future supply is dependent
upon egg production, the larger breeders with their
proportionately larger number of eggs should be protected
from capture.

It is further contended that the mere saving of lobsters
bearing eggs reaches only about 50 per cent of the produc-
tive females because many of them bear eggs only every
other year. It is therefore necessary, they claim, to
extend this protection to all lobsters beyond a certain
size in order to adequately protect potential egg producers,
and also to preserve the necessary equality of ratio
between the sexes.

Double Standard.
Because of the very convincing arguments in favor

of protecting both the small, immature lobsters and
also the large egg producers, certain conservative persons
have adovcated a plan to join the benefits of both methods
by permitting the capture of only those lobsters which
have reached an overall length of 9 inches, and preventing
the capture of those which exceed a maximum length of
13 or 14 inches. It is claimed by them that this would
secure the benefit of both plans.
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Analysis of the Legal Gauge Laws.
In the writer’s opinion, there are several very im-

portant facts that have not been too carefully considered.
1. No convincing argument has yet been presented

against the plan of protecting the immature lobster;
in fact, there is much evidence to show that in specific
areas, where the protection of short lobsters has been
suddenly and adequately realized either by the arrest
and removal of offenders against this law or by a con-
certed drive to attain this end through an organization
of lobstermen, there has been a surprisingly rapid increase
in the catch of legitimate lobsters.

2. All lobsters of legal size are not caught, and as they
become larger or pass beyond a certain size they enter the
ordinary lobster pots with difficulty, and thus some of the
benefits sought by making it illegal to capture the larger
sizes would be realized.

3. There is some evidence that, in common with
practically all forms of life, the eggs of the very large
lobsters are not as virile as those from lobsters of more
moderate size, and if this is true, some of the advantages
hoped to be obtained from protecting the larger lobsters
would be nullified.

4. In some areas only large lobsters are caught, and if
prevented from taking them, the fishermen in these
districts would be forced to give up lobster fishing.

5. Since these areas where mostly large lobsters are
found are near the deeper, offshore waters, as well as
from other observed facts, it is quite possible that as
lobsters become larger they migrate beyond the areas
ordinarily fished. If this observation is true, even to a
moderate extent, the plan of saving the large lobsters
would not be directly beneficial to our coastal fishery,
but would be building up a fishery beyond the range of
our fishermen, and our coastal fishery would be benefited
only from a subsequent, though uncertain, overflow of
population from this offshore area.

6. Even granting that it would be very desirable to
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save the large egg producers, the plan of fixing a maximum
legal limit would result in saving, out of the total number,
approximately 60 per cent male lobsters, 20 per cent egg-
bearing female lobsters, and an additional 20 per cent
that would not bear eggs for two or three years. An
excessive ratio of male lobsters saved by this plan would
result, due to the fact that male lobsters grow more
rapidly, and would therefore reach the maximum limit,
where they would be immune to capture much more
quickly than would the female lobsters. Furthermore,
as lobsters increase in size they shed their shells less
frequently, and since this molting process is directly
connected with the production of eggs, the larger and
older lobsters would accordingly bear eggs less frequently
than would the younger and more virile ones.

Considering all these facts, and adding to them the
greater difficulty in persuading lobster men to return the
larger, and therefore more valuable, lobsters to the water,
it would seem that for the present the establishment of a
proper minimum length law would give best results if
coupled with other adequate conservative laws.

Just what this minimum length should be is highly
controversial, and, beyond a certain point, so long as the
main features of protection have been satisfied, the de-
ciding factors will be economic and administrative rather
than biological. When the lobsters have been given pro-
tection through the period of their greatest mortality and
have begun to spawn, that size should be sought in which
the food value of the individual lobster will be propor-
tionately large enough to make it unnecessary to catch a
large number to supply the demands of the consumer.
Such an adjustment would go far to satisfy the trade and
adequately remunerate the fishermen.
H In regard to the size when spawning begins, it may be
said that, generally speaking, although varying somewhat
in different localities throughout the North Atlantic
States, not less than 50 per cent of the female lobsters
have become mature when they have reached an overall
length of about 9 inches (3 TV inches eye-socket measure),
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but not until they have reached a 10-inch length (3j inches
eye-socket measure) can it be safely said that practically
100 per cent have become mature. Thus it would seem
that the shortest minimum length, fairly satisfactory
from a biological standpoint, would be 3J inches eye-
socket measure.

Furthermore, the trade desires as its smallest size a
lobster which weighs 1 pound. If fully meated, such a
lobster would be nearly 9| inches in length (3| inches),
but if a “paper shell” (that is, recently molted) it would
measure close to 10 inches (9| inches eye-socket measure).
It would seem, therefore, that 3\ inches eye-socket measure
would be satisfactory to the trade.

However, from an administrative standpoint, since it
would be rather difficult in our State to get the fishermen
to agree immediately to a 3J-inches minimum gauge, it
would appear that, until they could be convinced of the
wisdom of adopting this standard, it would be best to
work for 3| inches. This would be a distinct improvement
over the present legal requirement of 3i e inches.

Egg-Bearing Lobsters.
It is the aim of every plan for lobster improvement to

take advantage of the large number of eggs which the
lobster produces; therefore primary consideration should
be given in our conservation laws to sound policies for the
protection of the egg-bearing lobsters and the strict
application of adequate penalties so as to prevent their
destruction.

From time to time in the various States, laws have
been enacted providing for the purchase of egg-bearing
lobsters and their subsequent liberation by the State.
The purpose of these laws was to prevent commercial
traffic in egg lobsters by removing the temptation of
profit. Whatever the initial effect of such a plan may
have been, the practice has generally resulted in depriving
the fishery of many valuable egg bearers and the de-
struction of many billions of eggs.

In accord with an instinct developed through count-
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less ages of evolution, the mother lobster, throughout
the time of carrying eggs and especially when the period
of their hatching begins, frequents those areas within
her range of travel that will provide the greatest pro-
tection for both eggs and young.

Therefore it cannot be too strongly emphasized that,
except when en route to a rearing plant, every egg-
bearing lobster should be immediately and carefully
liberated in the exact locality in which taken. I\ot
only is this procedure supported by study of the natural
history of the lobster, but the wisdom of such a policy
is so obvious that practical fishermen have, of their own

accord, persuaded their associations to recommend and
adopt such a plan.

Without any intention of censuring those who, realiz-
ing the importance of protecting the egg-lobsters, have
sought to assist the lobster fishery through the plan of
state purchase of egg-lobsters, an analysis of what actu-
ally takes place under this plan is given.

Although originally intended merely to remove the
incentive for marketing the lobsters after their eggs

have been brushed off, and compensate the fishermen for
loss sustained in returning them safely to their natural
habitat, the practical administration of the law has
brought out a procedure in our State which, because
of its extensive coastline, results in the death of at least
10 per cent of those purchased and a loss of approxi-
mately 50 per cent of the eggs of those that survive.

To explain the growth of this practice, it was con-
sidered necessary, in order to assure proper accounting
and protect the State from fraud, to establish collecting
places at points convenient to the fishermen, and when
the lobsters were liberated by an agent of the State,
to punch holes in one or more flippers of the tail to in-
dicate that the lobsters had once been purchased and thus
prevent their resale to the State. So far the plan seems
efficient.

Upon analysis, however, we find that the following

takes place:
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First. The egg-bearing lobster is taken from an
area which instinct, developed through ages of evolu-
tion, indicated was the right place for the proper devel-
opment and protection of her eggs, and transported
many miles away, often to areas unsuited for lobsters of
any kind, and most frequently from deep water to shallow
water.

Second. This transportation to the collecting point
is usually hazardous both to the lobster and its eggs,
due to the legal requirements to keep the egg-lobsters
separate from other lobsters; in which case, it often
received even less care than the other lobsters. If not
kept separate, it would ordinarily be packed in a boat’s
well with other lobsters, where a large number of its
eggs would be brushed off from contact with other lob-
sters in the crowded well.

Third. Upon reaching the collecting point the egg-
lobsters would be stored in floating cars near the surface
of warm harbor waters, although, as pointed out, most
of them came from the deep cool water. of offshore
areas. This difference in temperature and pressure of
water from that to which they have been accustomed
weakens both the lobster and its eggs.

Fourth. At none too frequent intervals, an agent of
the State would inspect them, and those that remained
alive would be punched and liberated. Frequently this
liberation would be made in water entirely unsuited to
the lobster, and always miles from its place of capture.

To the egg-lobsters themselves the result of this pro-
cedure would be that seldom less than 10 per cent of the
lobsters collected would die because of this unnatural
treatment; the remaining 90 per cent would be in a
weakened condition; their vitality would be further
sapped by the bleeding incidental to punching; it would
be necessary for those that survived and were liberated
to crawl many miles, frequently through the muddy,
slimy area of harbors, to a more natural environment;
and furthermore, if by chance they reached this spot,
hatched the remnant of eggs and lived to a shedding
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period, in many instances (probably not less than 50
per cent of them) they would find their old shell riveted
to their body at the tail by the scar tissue from the
injury of punching, and if unable to tear themselves
free they would die. It is only fair to say that in some

instances, where the new shell had not sufficiently de-
veloped prior to punching, the punch bole may heal
from the inside and the new shell appear to swell out.
In such cases there would be no difficulty in molting and
only a scar would remain.

In regard to the eggs, the story is even worse, the
harm depending upon their condition (that is, nearness

to the time of hatching) and as the female lobster car-

ries its eggs nine or ten months before they hatch, a
varying amount of harm will result.

If the eggs are black or dark green, and therefore
many months away from the time of hatching, the jour-
ney from the fishery grounds to the storage car may not
be a very serious one except from the loss in the number
of eggs by being scraped off; frequently, however, from
long exposure to air or to water unusually and suddenly
warm, the eggs will spoil or their vitality will be very

much impaired. When the lobster reaches the car, more
of these unripe eggs will be brushed off and many of
them eaten by eels or small fish which enter the car.

Furthermore, it is necessary for the mother lobster, in
order to keep her eggs clean, to frequently and carefully
comb them with her pointed walking legs. When the
egg-lobster is in a crowded car she cannot satisfactorily
do

&

this, and, if weakened by improper conditions, fails
completely, with the result that before the mother lob-
ster is liberated many of the eggs have become red and
lifeless.

If the eggs are near the time of hatching but not quite
ready, this travel, exposure and crowding often results
in 100 per cent loss.

If the eggs are ripe and ready to hatch at the time of
reaching the car, we find that the car will be surrounded
by small fish which devour the little lobsters as fast as
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they swim out from it, and even invade the car in their
eagerness to get them.

Summarizing this analysis and attempting to be as
fair as possible, I find that in ordinary practice

Of the lobsters bought, approximately 10 per cent die
in the collecting process; 10 per cent die from punching
and liberation in unsuitable water; 40 per cent ulti-
mately die from inability to shed resulting from punch-
ing; and therefore it is quite possible that only 40 per
cent survive.

Of the unripe eggs, about 25 per cent are lost from
being brushed off in handling; 20 per cent are lost by
death of the mother lobster; 10 per cent weaken and
die though still attached; leaving a maximum of about
45 per cent survival.

Of the ripe eggs, there would probably be a total loss
or, at best, 1 per cent survival.

The conclusions which I draw from this study is that
state purchase of egg-bearing lobsters in a State which has
such a long coast line as Massachusetts may result in the
eventual loss of more than 50 per cent of egg-bearing
lobsters and from 45 per cent to 100 per cent of their
eggs. That these conclusions are approximately correct
is evidenced by the fact that in those localities where
far-sighted lobstermen have refused to sell their egg-
lobsters to the State for a number of years there has
been an increase in catch, or at least less of a decline in
catch, compared with the areas where it is the universal
practice to sell the egg-lobsters to the State.

It is not intended in this analysis to include the spring
purchase of egg-lobsters for use at a rearing plant, nor
the purchase of egg-lobsters for placement in a well-
constructed lobster pound for subsequent use at such
a plant. In both of these cases, while the loss may be
considerable, it would be more than offset by the bene-
fits obtained at the rearing plant. It is my firm opinion
that every egg-bearing lobster should be liberated im-
mediately and unharmed by the fisherman in the very
waters in which it is caught, unless, at the proper time
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of year (not more than two or three months prior to
the time of hatching the eggs, let us say, beginning
with March 1), the egg-lobsters are collected and brought
promptly to a plant where the young are reared to the
crawling stage.

Closed Season
Annual closed seasons for the conservation of any

species are usually applied for the purpose of protecting
them during the spawning, or mating, period. However,
this cannot be done satisfactorily in the case of lobsters,
because they carry their eggs for a period of more than
nine months, and since there is an overlapping in the
time of egg-bearing by individual lobsters, there is no
month in the year when lobsters with eggs may not be
taken.

The principal advantages, therefore, that could be
gained by establishing a closed season on lobsters would
be to shorten the time when they may be taken, and
such other additional advantages as may be gained by
preventing the handling of egg-lobsters and immature
lobsters during this period.

It is therefore quite evident that if it seems desirable
to establish a closed season a time should be selected
that would entail the least amount y>f hardships upon the
lobster fishermen and at the same time give some protec-
tion to the lobster fishery.

It is hardly advisable to close the season during the
hatching period, June 1 to August 1, —as this would
not only disrupt tbe normal fishing season at a time
when the demand for lobsters is greatest, and therefore
during the period of greatest remuneration to the fisher-
men, but it would also interfere with the collection of
lobsters with ripe eggs for the rearing plants.

It would seem that by the establishment of a closed
season from November 30 to April 1 the greatest protec-
tion would be obtained for the lobster fishery with the
least amount of hardship to the fishermen. The partic-
ular advantages that would be gained by such closing,
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in so far as it relates to the lobster fishery, would be that
it would prevent the taking of immature lobsters and egg-
lobsters during the severe winter weather. Even though
such lobsters were returned to the water, subjecting them
to extreme cold temperature would probably result in
destroying the eggs. Very little harm would be done to
the fishery itself, as nearly all of the local fishermen have
taken in their gear at this time. A closed season prac-
tically within these limits has been in operation in Rhode
Island for many years, and good results have been ob-
tained.

Minor Regulatory Laws.
Of other minor regulatory laws that have been enacted,

one provides for limiting the number of lobster pots
which may be set by one person, and another makes it
compulsory to separately buoy each lobster pot. The
first plan would prevent any one from setting more
lobster pots than he could regularly take care of, thus
reasonably limiting the area which he fishes, and pre-
venting lobsters from being held many days in unattended
lobster traps. In certain inshore areas, where fishing is
more or less congested, such a plan, fairly considered,
would benefit the fishery.

The other plan separately buoying each pot was
designed to aid inspection and prevent fishermen from
crossing each other’s lines of traps when they were set on
trawls. There are certain places, however, with strong
tides or where the water is extremely deep in which this
plan is not practical.

Conclusion.
Concluding this analysis of lobster problems and

propagation, I wish to emphasize again the importance
of rearing lobsters to the bottom-crawling stages as a very
reasonable and necessary adjunct to any plan to re-
invigorate the lobster industry. We should not be lulled
into a false security by the theory that because the lobster
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fishery has survived without such aid it is not necessary
to give it any further assistance than can be obtained
from regulatory laws. Present economic conditions
the end of which we cannot see as yet are tending to
still further intensify fishing, and may easily result in
ruining a very valuable and somewhat unique fishery.
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In the Year One Thousand Nine Hundred and Thirty-Nine.

An Act authorizing the department of conserva-
tion to establish and maintain a plant for the

propagation of lobsters.

Be it enacted toy the Senate and House of Repre-
sentatives in General Court assembled, and by the
authority of the same, as follows:

1 Chapter one hundred and thirty of the General
2 Laws, as inserted therein by chapter three hundred
3 and twenty-nine of the acts of nineteen hundred and
4 thirty-three, is hereby amended by striking out sec-
-5 tion twenty-six and inserting in place thereof the
6 following:
7 Section 26. Between March first and September
8 fifteenth, both dates inclusive, in any year, the com-
-9 missioner may authorize the taking, sale or posses-

-10 sion of egg-bearing lobsters by any persons licensed
11 to catch and take lobsters under the provisions of
12 section thirty-three of this chapter, with the distinct
13 understanding that said egg-bearing lobsters shall be
14 taken, held, or delivered in accord with the instruc-

Appendix B.

PROPOSED LEGISLATION.

Cfie Commontoealti) of 90assacinimts
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15 tions of the commissioner to an established plant for
16 the propagation of lobsters, and the person taking
17 them shall be paid to the extent of the money pro-
-18 vided therefor and at a rate not above the market
19 price of other lobsters. The eggs from the lobsters
20 so obtained shall be hatched and the young reared
21 to the bottom-crawling stages. The female lobsters
22 from which the eggs have been hatched and the
23 young lobsters so reared shall be liberated as near as

24 possible to the areas from which the egg-lobsters
25 were obtained and in the same proportion. Nothing
26 in this section contained shall be so construed as to
27 prevent the department from otherwise disposing of
28 the lobsters from which the eggs have been removed
29 or the young lobsters so reared, when in the opinion
30 of the commissioner by so doing depleted or non-

-31 productive areas may be benefited. The commis-
-32 sioner in his annual budget estimates, filed pursuant

33 to section three of chapter twenty-nine, shall include
34 a statement of appropriation or appropriations rec-

-35 ommended by him for the purpose of carrying out

36 the provisions of this section.
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In the Year One Thousand Nine Hundred and Thirty-Nine,

An Act relative to the purchase of egg-bearing

LOBSTERS.

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

Clic Commontuealti) of egjassadbusetts

1 Section 1. Chapter one hundred and thirty of the
2 General Laws, as inserted therein by chapter three
3 hundred and twenty-nine of the acts of nineteen hun-
-4 dred and thirty-three, is hereby amended by adding
5 thereto the following section:
6 Section 26A. The department of conservation,
7 through the division of fisheries and game, is hereby
8 authorized and directed to establish and maintain a
9 plant for the propagation of lobsters by rearing them

10 from the time of hatching to the bottom-crawling
11 stages. The lobsters from which the eggs are to be
12 obtained for such hatching and rearing shall be taken
13 and disposed of in accord with the provisions of
14 section twenty-six of said chapter one hundred
15 and thirty. The commissioner, in his biennial budget
16 estimates filed pursuant to section three of chapter
17 twenty-nine, shall include a statement of appropri-
-18 ation or appropriations recommended by him for the
19 purpose of carrying into effect the provisions of this
20 section.
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1 Section 2. For the purpose of carrying into effect
2 the provisions of this act during the biennial term of
3 nineteen hundred and thirty-nine and nineteen hun-
-4 dred and forty, the department may expend such
5 sums not exceeding in the aggregate nineteen thou-
-6 sand dollars as may be appropriated therefor.
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In the Year One Thousand Nine Hundred and Thirty-Nine.

Resolve providing for further investigation of the

PROPAGATION OF LOBSTERS BY THE DEPARTMENT OF

CONSERVATION.

1 Resolved, That for the purpose of completing certain
2 investigations relative to the propagation of lobsters
3 as authorized by chapter twenty-three of the resolves
4 of nineteen hundred and thirty-eight, the department
5 of conservation may expend such portions of the
6 unexpended balance of the amount appropriated by
7 item 33D of chapter four hundred and ninety-seven
8 of the acts of nineteen hundred and thirty-eight as
9 may be necessary.

Cl)c Commontoealth of Massachusetts








