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This bulletin on Malne oyster aquaculture is designed to provide
the prospective aquaculture entrepremeur with Information concerning
the present status of the field in Maine.

Many people and agencies have worked hard over the years to bring
shellfish aquaculture to its present state of development, These include
especially the Maine Department of Marine Resources, TRIGOM who held
an important conference on New England aquaculture in 1970, and numerous
interested private citizens and groups throughout the state. We at the
University of Maine have been in aquacultural research with the Federal
"Sea Grant Program" since 1971 and much of our progress draws om earlier
groundwork provided by the people above.

Considerable information is given on hatchery technique and field
raft culture of oysters. Since the fileld is moving so rapidly, many
recommendations made here will be modified as new information 1is developed.
We plan to put out later editions of this manual as the situation warrants.

If a person plans to start an aquaculture venture, he/she should
plan to visit the University of Maine's Dariing Center at Walpole to
obtain as much information and practical experlence as possible, It is
not possible to present all aspects of this field in a bulletin such as
this, thus it is_designed to supplement instruction received at the Darling
Center. We would be very happy to demonstrate our techniques and, if
space permits, to have the person work with us for a short period of time
to learn the techniques first hand. Before starting, one is advised to
contact the Maine Department of Marine Resources in Augusta for their

advice, particularly with respect to legal matters.



We are especially indebted to many persons for contribution to
this bulletin. Miss Phyllis Coggins provided the illustrative material.
Dri David Dean has given much guidance to all of our studies. The
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With a wide variety of coastal enviromments and existing marine related
structures, Maine could probably diversify into controlled shellfish culture,
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SEA GRANT BULLETIN #2

Commercial Oyster Aquaculture in Maine
INTRODUCTTON

With its extensive coastline and wide variety of marine habitats,
Maine has produced significant oyster crops in the past, and with optimal
development of the public and private fisheries, can be a very significant
cyster producing area in the future.

Oyster production methods are conveniently divided into two typesg;
natural on-bettom culture with various types of management and harvest
control to assure maximum recruitment and harvest. The other is hatchery
culture in which the life cycle is manipulated and contrelled in the
hatchery to eventually produce a marketable preduct. Significant efforts
in natural production as part of the public fishery #re being attempted
by the Maine Department of Marine Resources (MDMR). Since natural seed
collecting areas are scarce in Maine, the hatchery production methodl
looms as a very strong possibility as & seed source and as a method to
produce a commercial crop. This report will provide preiiminary informa-
tion for persons interested in starting an intensive commercial hatchery
venture in the State of Maine, An admixture of techniques, background,
and other information is given: as the field is developed more fully in
Maine we hope to treat specific subject areas in a more comprehensive fashion

in future bulletins.

lsee Appendix II for status of world hatchery development.



Figure 1. Two species of oysters hold good potential for culture in Maine.
American oysters (above} are native to the State and do well only
in the warmed upper reaches of Maine's estuaries. European
oysters (below) were stocked in Maine from Holland in 1949 and
are adapted to colder water growing sites.

N




Figure 2,

Free swimming veliger larvae of the American oyster greatly enlarged.
Top view shows 2-day old 'straight-hinge" larvae; middle view shows
l-week "late umboe" larvae and bottom view 2-week "mature" larvae.
Mature larvae attach themselves to hard materials on the bottom and
metamorphose into the adult form.




Figure 3.

Juvenile oysters after setting in two growth forms. Above oysters
are growlng attached to the original cultch material. These oysters
if not separated will grow in misshapen clumps producing an inferior
market product. Below hatchery juvenile oysters have grown as 'free
single cultchless" oysters. Juvenile oysters are removed from the
setting substrate a day or two after setting to give the free form.
This new technique permits the efficient handling of a great number
of oysters but requires newly developed culture technique to reach
market size.
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Oyster species. Two species of oysters have potential for

Intensive hatchery aquaculture in Maine. Each has its advantages
depending on specific enviremmental conditionms.

The American oyster, Crassostrea virginica -- This is the native

oyster of Maine and eastern North America (Figure 1). It was once
plentiful in the upper reaches of Maine's "arms of the sea" estuaries,
particularly in the Sheepscot and Marsh River systems, and the upper
Damariscotta River.

The American oyster supports a thriving industry to the south,
Long Island Sound, Chesapeake Bay and the Gulf of Mexicoc, with prices
ranging from 5 to 30 dollars per bushel depending upon quality. The
more northern optimal sized oysters grown as singles command the best
price for the restaurant half-ghell trade.

The American coyster life cycle is typical of most bivalve mollusks.
It must be considered a warm water animal with spring and summer water
temperatures between 70 and 80°F necessary to produce gonad maturation
and spawning in the northern races. This explains its natural occurrance
being restricted to the upper areas of Maine's estuaries. When the oysters
are sexually mature, there is a mass spawning on the oyster bed giving
rise to a "brood” of free swimming 'veliger" larvae (Figure 2) which live
about 2 weeks in the plankton, feeding and growing on small algal forms
less than 10 microns in size. When larvae become mature, they settle to
the bottom, gluing themselves to any available hard substrate (Figure 3).
There they transform to the adult form reaching a market size in 1 to &
years depending on prevalent hydrographic conditions and food supply.
When many American oysters set on a common surface, they will crowd each

other as they grow and develop into a misshapen cluster, commanding a
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poor market price. Those separated early or reared in the hatchery as
singles should grow up as well cupped, rounded individuals which are
high in demand when served raw on the half-shell,

In Maine's upper estuaries our results show that it is possible
to raise a market half-shell American oyster in 2 to 3 years using
rafting techniques. In thermally modified waters of power plants recent
studies by MDMR indicate 1 year to market size may be possible.

The European oyster, Ostrea edulis -- Grown under the proper

intensive conditions, the European oyster (Figure 1)} is perhaps the
world's highest quality table oyster. Grown intensively on the coast of
France and finished in salt ponds to 2 pale green meat color, these
oysters command a premium price in European cities.

The European oyster Is different from the American oyster in
several important respects. Of the genus Ostrea, it is a flat oyster
with the upper shell being flat and the lower shell being quite rounded
or cup-shaped. Shell shape is much less variable than the American
oyster. The European oyster, in contrast to the American oyster, is a
cold water animal, growing and reproducing at lower temperatures. Temp-
eratures in the 50 to 75°F range are favorable for growth. With these
temperatures, natural reproduction is achieved in the Boothbay region in
late August and September, After spawning, the eggs are retained on the
gills of the female and are released as half mature larvae approximately
a week later. The masses of developing larvae on the gills give rise to
the terms "white sick" and "black sick" and make these oysters ummarket-
able at this time because of appearance., This habit of holding larvae on
the gills in summer has given rise to the belief that one canmot eat

oysters in a mounth without the letter "R" in it. With the cooler water
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temperatures in outer coastal regions, the intensive cultivation of European

oysters could become a profitable enterprise in Maine,

Commercial Oyster Culture Ventures

Several types of aquaculture ventures appear to be possible in

Maine:

1. Production of Maine adapted seed oysters. With the growing

interest from pilot commercial ventures and private cocastal residents

in raising oysters, there is an increasing need for Maine adapted hatch-

ery grown seed oysters. Presently, hatchery seed oysters can be pur-

chaged from Californiaz, however, thege may not be the best for Maine

conditiong because the parent stocks may not be genetically adapted for

acceptable survival and growth in these northern waters. We have

research in progress to determine 1f differences in performance exist

between the California purchased oysters and those produced in Maine

from our natural stocks. Presently the University Qf Maine Sea Grant

Program is supplying Maine grown seed oysters on a limited scale.

Increasing demand will soon exceed our ability to supply seed oysters

and at that time a commercial seed oyster hatchery will be needed in Maine.
The potential demand from private coastal residents who merely

wish to raise a few thousand oysters, a marine kitchen garden 1f you will,

should not be underestimated. The private business which could supply

seed shellfish plus instructions and hardware to rear them might become

very profitable. It is essential, however, that state laws restricting

culture in polluted waters be adhered to,

2Pacific Mariculture, Inc., Pescadero, California has available both
American and European oyster seed,
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2. Production of Maine grown half-shell oysters. Our studies

indicate that it is possible to raise a market restaurant oyster in Maine
in & period of 2 to 3 years. Either American oysters or European oysters
are suitable depending on the specific envirommental conditions; again the
protected warmer upstream waters for the Americans and the cooler coastal
waters for European oysters.

3. American oyster holding industry. American oysters when they

are held in cold Maine waters retard their reproductive cycle so that they
may retain a fat marketable condition throughout the summer months., This
i1s in contrast to the gituation on the natural oyster grounds in Long
Island Sound and the Chesapeake Bay region where oysters become unmarket-
able in summer months due to their reproductive activities in the warm
waters.

The same would be true of American oysters grown in Maine's warmed
protected upper estuaries. If these oysters, which have grown to a
market size In the warm waters, could be moved to Maine's cooler waters
for summer conditioning then one could provide prime oysters for the summer
trade. Markets to the south would be receptive, again because the natural
sources of supply cannot provide quality oysters during the summer period.
An attractive possibility, if Maine marine law can accommodate, is to grow
American oysters In warm upstream pelluted waters and move them to colder
waters for depuration and summer conditioning..

4. Lobster pounds and aquaculture., Possibly a good place te begin

the first two types of oyster aquaculture would be in the approximately
70 active and inactive lobster pounds in Maine. Of all of our cooperative
groyth sites in the past 2 years, oysters have performed best in lobster

pounds. Thege sites would seem to offer several important advantages;
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exceéllent control over any agquaculture crop; the impounded waters which are
enriched by lobster excretion might especially be suited for all phases of
hatchery operation, including feeding of the delicate larval phase; and

the types of structures that are required for oyster aquaculture may already
be pregent at most lobster pounds., Considerable research work must be
accomplished to learn 1f oyster agquaculture and lobster holding are 100%
compatible and to learn of the real potential of these sites in oyster
aquaculture, However, we know enough now to encourage pecple to go ahead

on a modest pilot scale.

METHODS
We will limit ourselves to techniques and equipment which will be
applicable to our Maine situation. Hatchery oyster culture may be con-
veniently devided inte several areas,

PROCUREMENT OF EROOD STOCK

A prerequisgite in any hatchery 1s of course a high quality brood
stock which will produce progeny that will be adaptable for Maine condi-
tions. It would be well to have as many adult oysters as possible as a
brood stock to provide for sufficient genetic variability in offspring for
best performance and later selection of future brood stock, Brood animals
might be selected for fast growth, desirable shell morphology, and winter
hardiness. Oysters for a broed stock may be procured from several Maine
sources.

1., Maine Department of Marine Resources —— The Department has
managed American oysters in Maine for years and it may be possible to
procure oysters through their area biologists or the main office in
Augusta. Notable sources are the Piscataqua River and Spinney Creek on

the New Hampshire border and the New Meadows aquaculture project which
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is a cooperative program between MDMR and the town of Brunswick. In
1972, they harvested theilr first crop of market half-shell oysters. These
oysters are all from natural Maine set, thus would be adapted to this
northern environment. No doubt a limited amount of brood oysters could be
purchased from the New Meadows project in future years.

2. University of Maine, Ira C. Darling Center, Walpole, Maine --

We have been in a Federal Sea Grant aquaculture program since 1971 and

are building up selected brood stock reserves of American and European
oysters. We have yearling progemy of the Boothbay European introductiong
and these would be the legical choice in Maine for this species. Similarly
we are building up selected hatchery stocks of American oysters from vari-
ous Maine sources. These will be available in limited numbers for hatchery
brood stock for those that might want them.

3. Out-of-State sources —— All oysters, in fact, any marine species,
imported into the State of Maine to be placeé in the marine envircenment
must have prior clearance from the MDMR. This is to eliminate the possi~
bility of importing shellfish diseases and undesirable other species that
might be carried along on the shells of the oyster.

In importing oysters for brood stock there are several risks. TFirst
is the possibility of importing a disease, predator or competitor, which
could become endemic and a potential disaster to future culture efforts
and other brood stock. Of concern to us is the importation of MSX oyster
disease which has decimated oyster populations in the Chesapeake - Delaware
Bay reglomns. Incidences of this disease have been reported as far north
as Cape Cod. The northern occurrences are no doubt the result of movement of
commercial stocks from one region to another. Additionally, imported

brood stock and their progeny may not be able to adapt to envirommental
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conditions in Maine,

Considering these limitations there are sources of out-of-state
brood stock for Maine aquaculture. Pacific Mariculture of Pescadero,
California, produces cultchless hatchery American and European oysters
of northern stocks, With MDMR clearance, these can be received by air
freight and reared to a brood stock size in two to three years. American
oysters also might be procured from Great Bay, New Hampshire, or perhaps
the Bras-de-Or Lakes in Canada; but again there must be MDMR clearance.

CONDITIONING AND SPAWNING

To obtain hatchery progeny it 1s essential to have an artificially
heated sea water supply to condition and spawn the brood stock, Of
course both species are in a spawnable condition during their natural
summer reproductive season (July and August, depending on site). However,
it 1s extremely desirable to advance this season to allow new progeny to
take advantage of the spring growth period.

American oysters

Conditioning regimes for Long Island Sound oysters have been well
worked out (Loosanoff and Davis, 1963}, 1.e., a winter ofster can be
brought into spawning condition in 3 to 4 weeks in heated running sea
water at 70-75°F. But it has been suspected (Stauber, 1950) that American
oysters may exist in a series of gecgraphical races with different temp-
eratures necessary to preoduce gonad maturation.

In Maine we can assume that our stocks are not significantly dif-
ferent from Long Island Sound stocks, hence, the conditioning regimes
described by Loosaneff and Davis (1963) are no doubt valid for use here.
Our experience in Maine indicates that it 1s very difficult to condition

an American oyster to spawn from January to March withnut extensive
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supplemental feeding. Artificially warmed waters with the lack of
phytoplankton in the early months will make the oysters use stored
reserves for body maintenance rather than gornad production. Later in
the season after March, American oysters can be conditioned in most
areas to gpawn in running heated sea water without supplemental feeding.

Properly conditioned American oysters are readily spawned by
combinations of thermal and chemical stimulation (stripped gonad) des-
cribed by Loosanoff and Davis (1963). A running water heated (80-85°F)
bath should be substituted for the standing baths described by Loosanoff
for more effective spawning. Periodiczlly the water is.stopped, the
culture gently drained and stripped gonad added in dense suspension to
atimulate spawning. Spawning oysters from the mass bath are then gently
lifted individually to separate containers with water filtered to 1 to 3
microns for collection of clean eggs which then can be fertilized in a
controlled manner. The greater effectiveness of running heated baths in
stimulating spawning leads one to suspect that high dissolved oxXygen
levels are important in gammete release. The stripping of eggs from
sacrificed animals has been utilized successfully by some laboratories
(Virginia Institute of Marine Science). However, this involves loss of
parent stocks and may result in the development of larvae which are not
as vigorous as those produced from naturally spawned eggs.

European oysters

Different techniques are required for conditioning and spawning the
incubatory European oyster and you are referred to the writings of egpecial-
ly Walne (1966) for description of European methods. In Maine, with the
introduced Boothbay Harbor stocks (Weleh, 1963), we have very little trou-

ble obtaining larvae between February and September. Early in the year
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we have the best luck with standing aerated 15 gallon cultures containing
six oysters. Water is heated to (66 to 72°F) and is renewed daily.

Cultured algae, Phaeodactylum sp. or Dunaliella sp., is dripped into

cultures commensurate with clearing rates.

Walne (1966) has observed release of larvae 30-40 days after
placing winter oysters into 70°F water and we have observed the same
with Maine's Dutch stock of European oysters (Figure 4). We have never
attempted stimulation of spawning since spontaneocus spawning regularly
occurs as the gonad becomes mature. Spawning of female oysters is
indicated by piles of excess eggs around the shell margins. The progress
of the incubating female can be readily monitored by rapidly squeezing
the valves together obtaining several drops of extra-pallial fluid for
microscopic observation of prematurely released larvae.

After February, when phytoplankton becomes apparent in most areas,
European oysters can be successfully conditioned and spavnmed by placing
them in heated (66~70°F) running water baths without supplemental feeding.
A sea water system with heat exchange capacity is a necessity. Periodi-
cally, oyster extra~pallial fluid is procured as above and those cysters
identified as incubating individuals are placed in standing water to
awalt larval release. With some experience in observation, the time
of release can be predicted within a day or two.

The natural spawning season in Maine extends from August to
September, but in warmer areas it may be a longer period. We are sure
that large quantitles of weliger larvae could be obtained from field
rafted populations by the technique of rapidly squeezing valves.together
to find the incubating oysters. Incubating oysters could then be isolated

in standing water for subsequent release of veligers as above.
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Figure 4. Spawning and larval release in European oysters in response to

modified seawater temperatures in early season. Oysters were
held in standing water aerated cultures charged daily with the

addition of cultured algae.
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LARVAL CULTURE

With both species, one should be aware of the two methods used
to obtain algae to feed the larvae, i.e., cultured vs. natural algal
feeding. Feeding by natural algaeoffers great economy; however, it must
depend on an area with suitable species and density of natural phyto-
plankton. The cultured algal feeding method offers reliability but is
expensive to maintain.

The cultured algal feeding method originated in Great Britain
and has achieved its greatest development at the National Marine Fisheries
Service Shellfigh Laboratory, Milford, Connecticut. Good descriptions
of techniques Iinvolved are contained in Loosanoff and Davis (1963) and
Mathlessen and Tomer (1966) so that it will be redundant to repeat these
here.

Feeding of larvae by natural algae can be extremely valuable for
rearing shellfish both on a commercial scale and for an intensive experi-
mental application. Wells and Glancy (Wells, 1920) produced algal blooms
for larval food‘by holding centrifuged sea water in sunlight in their
ploneer commercial hdtchery operation on Great South Bay, Long Island,
New York. In recent times excellent success has been obtainmed with
natural algal feeding in hatchery efforts associated with MSX oyster
digease rehabilitation efforts in the Mid-Atlantic region and in Sea Grant
programs in many areas.

Most systems are rather simple és in the following procedure that
we used with American oysters at the New Jersey Oyster Research Labora-
tory at Cape May and the Chesapeake Biological Laboratory at Solomons,
Maryland:

(a) Fertilized egg to 2-day veliger larvae —- Fertilized eggs are

placed in polyethylene containers at densities of 15-30 per ml for 2 days
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at a temperature of 76°F. Laboratory system sea water should be filtered

to 1 micron

during this

3

with no contamination by metals. No supplementary feeding

period is necessary. Methods should follow those outlined

by Loosanoff and Davis (1963).

(b)

Two-day larvae to setting larvae --
(1) Environmental conditions

Start initially with densities of larvae at 5-10 per
ml in polyethylene or other nontoxic culture containers
with capacity of at least 5 gallons. Large volume cultures
of 100 gallons or more have given excellent results (Figure 5)
Optimum culture temperatures should range between 76-B6°F
for American oysters with some disadvantage af either extreme,
At 76°F, larval growth is slower (15 to 20 days to setting).
However, there 1s less chance of loss through starvation and
bacterial action. At 86°F, larval growth rates are 0ptim§1;
however, closer control is required to provide sufficient
food and eliminate bacterial effects.
(2) Change procedure

Change procedures with natural algal feeding are neces-
sarily more elaborate than with cultured algal systems. Not
only do proper amounts of wild algal populations have to be
maintained, but there must be control of competitive zoo~
plankton that comes along with the algae, It is difficult to
differentially remove all zooplankton, especially copepod im-
mature stages. Rather than complete removal of zooplankton

success depends upon a proper control of zooplanktom

3

CUNO MICRO-KLEAN Filters, American Machine and Foundry Co., Meridanm,

Connecticutr 06450
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Figure 5. Large volume (100 gal.)} polyethylene tanks with light aeration
- provide a superior environment for rearing larval shellfish.
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numbers by differential screening of the larval culture at
each change.

Larval cultures should have water renewed at least cnce
daily. The following are sequences of screening operations
that we have used with good result:

{a)} Removal of larvae from culture water -— Use coarsest
screen® that will retain all oyster larvae so that most small
competitors can be eliminated. All screens can be washed into
a single container to provide a continuous screening operation,
The result of this should be a container of highly concentrated
pecled larvae.

(b) Removal of larger competitors, i.e., copepods —-
Re-screen concentrated larvae, Use finest screen that will
just allow passage of all larvae and thus retaln larger com—
petitive organisms. Obviously, competitors which are the same
size as the larvae will remain with the larvae. However,
larvae will not be significantly harmed by these, As competi-
tors, especially copepods, grow larger than the oyster larvae,
they can and must be removed from cultures. Result of (b)
should be a pooled culture of larvae which are as free as
possible from competitive zooplankton.

{c) Complete removal of all water from pooled larvae and
grading of larvae — All old water must be removed to lessen
bacterial contamination in new cultures. Larvae should be

graded to permit discard of slower growing individuals which

AUse either stalnless steel sieve series of 325, 250, 200, 150, 100, 80,
and 60 mesh per inch (Newark Cloth Company, Newark, New Jersey) or
hand-manufactured screens of nylon "Nytex" mesh (Tobler, Ernat and
Traber, Inc., 71 Murray St., New York, New York).
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may cause increase of pathogenic bacteria and protozoa,
Select a screen series which will effectively grade the lar-
val population into 2 or 3 groups. The finest screen in the
stack should collect even the smallest larvae. Examine the
smaller graded samples under a 100X magnification micro-
ascope for signs of mortality and weak larvae. If any gross
differences are apparent between these and larger size groups,
discard or separate the gmaller larvae. Even though slow-
growing larvae may eventually set 1if retained, there 1z no
particular advantage to their retention. Newly spawned
groups can be raised to setting much quicker without the
risk of disease loss.

(d) Renewal of daily food supplies and new culture
conditions -- Make a stock culture with all healthy larvae
from {c) with about 5 gallons per million larvae. (No
old culture water should centaminate this.) Allquot larvae
into culture containers and renew water supplies. Incoming
laboratory culture water should be filtered with felt bags.5

The above procedure has given the most positive results and has
come about through much trial and error effort. The key to any success,
of course, is to include enough variation in initial technique so that
the most workable method can be found. Occasionally, an overly dense
algal bloom has been detrimental to larval success. A good rule of thumb
is to regulate larval density and algal demsity in such 2 way that larvae
noticeably clear the water within the change cycle. Sufficient algae should

be present to show some turbidity over most of the change cycle. With mew

SAFCO SNAP-RING Calibrated Filter Bag 5-25 micron opening, AFCO Filter
Products Company, Glenville, Connecticut.
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cultures (2 to 6-day larvae with low clearing rate) larval concentrations
can be quite high (up to 30 per ml) with a very modest algal density,

With older larvae and heavier feeding rates, either the density of larvae
must be reduced or algal concentrations increased, It is difficult to
substantially increase natural algal counts except by centrifugation and
greenhouse aging of water supply, so that demsities of larvae must be
adjusted to allow optimal feeding conditions. 1If algae are too dense, then
a fine filtyation systm6 is in order. All of the techniques need a bit

of experience on the part of the operator to be successful. An open eye
and much experimentation at each site are necessary ingredients to success.

With European oysters the same techniques are applicable although
lower temperatures will produce satisfactory growth (66-72°F). Large
volume cultures (100 gallons) appear to be preferable to small volumes (5
gallons) for unknown reasons. In Maine in 1971 we lost most of our
European oyster larval broods with small volume cultures; in 1972 with
large volumes and light aeration’ we rarely lost larvae. With proper
sanitation we have not encountered mortalities that might be attributed to
pathogenic organisms and in recent timee we have used no antibiotics.

A wide variety of marine areas appear to be suitable for natural
algal feeding in the mid-Atlantic region ranging from the upper Chesapeake
Bay with salinities of 10 to 15°/,,, to coastal lagoons such as Chinco-
teague Bay with full sea salinities., There have been some exceptions to

this rule; for example, Virginia Institute of Marine Science at Gloucester

byse either fine sand filters or MICRO-KLEAN filters or other similar
product.

?Silent Giant aquarium air pump, Aquarium Pump Supply, Inc., Prescott,

Arizona.
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Point, Virginia, and the National Marine Fisheries Service at Milford,
Comnecticut, have not utilized natural algal feeding to any great extent.
Important factors appear to be the presence or absence of algal species
that are the correct size and physical and biochemical makeup which can
be utilized by the larvae. All natural algal feeding techniques have
been derived by trial and error and suitable areas for natural feeding
found by chance. Obviously, much must be accomplished experimentally

to allow us to fully understand this situation and to allow us to predict
in advance optimal areas for hatchery location. In Maine, our prelimi-~
nary work indicates that the protected upper estuaries may be the pre-
ferred locations for natural algal feeding. A new hatchery in Maine
should be aware of the cultured and natural algal feeding options. If
natural algal feeding Is workable, then great advantage in economy will
be achieved.

SETTING AND JUVENILE REARING

In setting, we have been alded a great deal by the gregarious set-
ting response originally discovered by Cole and Knight-Jones (1949).
We have found that mature larvee are stimulated to set in the presence of
"shell liquor" or merely water in which adult oysters have pumped. Nor-
mally, setting will occur sporadically over a period of several days but
by adding adult oyster waste water to setting larvae we can obtain very
heavy sets in % to two hours. This permits an efficient manipulation
of cultch surfaces allowing optimal setting densities thus increasing
efficiency of conversion of larvae to viable spat, The response appears
to be inter-specific. Metabolites from either speciles can stimulate

the response in European oysters and possibly the same 1is true for
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American oysters. Presently we are at work to identify the substance
which is responsible for the response.

With recent developments, we now have the option to set oysters
using either the traditional shell cultch or the new cultchless techniques
(Figure 3), The cultchless methods are now making hatcheries quite com-
mercially attractive in that they allow very efficlent culture of large
numbers of shellfish in the early juvenile stages. However, since the
technique is relatively new, the optimal methods of rearing cultchless
oysters to harvest are still in the developmental stage.

The present legal status of cultchless setting relating to patent
rights {s not entirely clear. The idea of obtaining free single hatchery
developed oysters was brought out by Pacific Mariculture of California and
at least two techniques have been patented (Pacific Mariculture, 1967 and
Long Island Oyster Farms, 1970). However, Dupuy (1972) of VIMS has offered
two methods; that of removing new spat by water jets a few hours after
setting and setting on "Mylar" sheets with subsequent removal by flexing.

Newly removed cultchless oysters must be properly handled to allow
acceptable survival and growth. We have had good luck in placing the newly
freed oysters in screened boxes with closed system water changed daily with

the addition of cultured Isochrysis galbana or Phaeodactylum sp. If new

spat are obtained in the spring or summer months, it should be possible

to rear them in closed systems with the water changed periodically without
the additicn of cultured foods although we have not tried this method.
Circulation must be provided either by an airlift system (Figure 6) or
nontoxic pump. This type of system can be modified to any size, of course,
but the essential element is plastic screens of varied sizes to allow good

water and food circulation through the free oysters. Screen size is
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increased with larger oysters to provide easier cleaning. Cultchless
oysters can be very easily reared to a %" size in the hatchery in this
manner and to larger sizes by holding them In screened boxes in running
water.

We have expanded our closed system culture apparatus te a 100 gallon
size by using fiberglass—-lined plywood tanks in conjunction with non-
toxic plastic~lined pumps8 (Figure 6). Water is dropped from these vessels
daily and cultured algae added commensurate with oyster clearing rates.
Temperatures of 66-70°F are adequate for growth of European oysters, but
higher temperatures of 72-78°F may be required for American oysters.

There are two quite vexing problems with early cultchless oysters
that one must be aware of: gas bubble disease and mortality due to pro-
tozoan ciliate facultative invaders. What appears to be a gas bubble
problem occurs when early spat are placed in heated running seawater.
Warmed water is able tc retain less dissolved gases, soc upon heating the
excess gases come off as bubbles. Young oysters are observed to carry
increasingly larger bubbles between the shells. They are unable to woid
the larger bubbles and this apparently interferes with feeding and results
in mortality. This phenomenon has also been noted at the University of
Delaware (Malouf, 1972). We have not observed the problem with a single
daily change of heated seawater, but with running heated systems the
problem becomes evident quickly, especially with a large heating differ-
ential. This problem will probably be corrected with installation of a
water degasser, and our further research will be focused on solutions to

the problem.

8Little Giant FPlastic Pump, U.S. Plastics Corp., Lima Chic.
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SEA WATER 20% € CHAMGED
DALY - CULTURED ALQAE .
ADDED AT THE CHAMEE

VARIABLE WESH mIZE
DEFPENDING OM CULTCHLESS STAGE

Figure 6. Two types of semi-closed systems which have been successful in
rearing newly obtained cultchelss oysters. Above is an air 1ift
system and below a larger dual bath with circulation by non-~toxic
plastic pumps (Little Giant). In each system spat are maintained

on stacked screens with closed system water changed daily. Cultured
algae is added commensurate with clearing rates.
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Protozoan ciliate invaders are a particular problem with new
cultchless oysters. These appear to be facultative invaders, not true
parasites, attacking first the oysters which were damaged in the cultch-
less removal process. Normally ciliates are controlled by a daily change
of water and washing of the screened oysters to force the small ciliates
through the screen. The first 3 days of cultchless rearing are the most
critical and with proper samnitation, as above, the ciliate invasion should
run its course through the damaged oysters. On one occasion, however,
(August, 1973), ciliate protozoan invasion destroyed about 95% of a
brood of new cultchless American oysters at our laboratory. We must
learn more about the chemical control of protozoan invaders to make the
hatchery a more reliable operation in the future.

NURSERY CULTURE

This phase 1s defined as culture of oysters from a 5-10 mm (hatchery
size to harvest)}. We will restrict our comments to hatchery cultchless
oysters. As stated earlier, this phase is developmental; thius, we can
only offer tentative recommendations and suggestions at this point,

Early field placement

After cultchless spat achieve a 4 to 5 mm size in closed systeus,
they can be placed in natural waters in screened cages if environmental
temperatures are adequate. Small Eurcpean oysters will survive tempera-
tures as low as 50°F but small American ocysters prebably should not be
placed out until waters are over 60°F.

Later field placement

Since the rearing of cultchless oystera from a 1" size to harvest
ie largely developmental at this point, we can only offer a serles of
suggestions for culture apparatus and tray design. The most sujitable

apparatus can only be derived after experimenting at each specific



-27-
site. As our work progresses we hope to make more specific recommendations.

With field rearimg there are, of course, two general alternatives:
on-bottom planting and rafting (the suspending of the shellfish crop in
the water in some sort of enclosure for growth to harvest)., On-bottom
planting of cultchless seed has not been tried extensively in Maine or
any other region for that matter, If cultchless oysters survived and
grew on the bottom, and the entrepreneur could be reasonably sure of pro-
tecting his crop legally, this might be a likely alternative. We do
not have the experimental evidence necessary to make recommendations
for on-bottom planting. Each operator should experiment with this
type of culture con a pilot scale if his growth area seems suitable,

In rafting, the shellfish are suspended directly in the water
column cff the bottom. This system, if economically workable, will pro-
vide the fastest shellfish growth because the more rapid current veloci-
ties above the bottom allow more food particles to be intercepted by
the shellfish. The biological and hydrographic reasons for this have
been explained by Ryther (1969).

We will list pictorially the type of rafting systems {(Appendix V)
that are presently under consideration in the State of Maine, without
making a strong value judgement at this point. Appendix III liéts sup-
pliers of hardware and preconstructed trays that should be adaptable for
raft culture in Maine.

Factors influencing shellfish rafting

Fouling

This refers to the attachment of other species of marine animals
and plants to the oysters or traying structures. Fouling impedes oyster

growth or causes mortality through smothering or competition for feood
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supply. Especially troublesome are barnacles, sea squirts (Molgula sp.),
sea strawberries (Tubularia sp.) and various forms of filamentous attached
algae,

If fouling becomes a problem, methods must be developed to overcome
it in the most efficient manner. The method must involve the mass
handling of oysters rather than any hand picking method involving removal
of fouling organisms from individual oysters. We haven't done much work
on the coantrol of fouling but several publications may point the way to
successful control:

1. Dichlorophene9 control of sea squirts -- (Tubiash, 1967),
reports that a 4-6 hour dip of 10 ppm Dichlorophene is lethal to sea
squirts and not to a variety of bivalve shellfish including oystersf
Squirts are observed to disintegrate several days after treatment.

Some experimentation with this treatment no doubt will lead to a very
effective control of many fouling organisms.

2. Salt dips as a control of a variety of oyster competitors —-
Shearer and Mackenzie (1961) report that "sponges', sea squirts (Molgula)
and etarfish are killed by 10-20 minute dipas into saturated salt solu-
tion, whereas oysters are not harmed. Mackenzie and Shearer (1961) report
up to 98% kill of mud blister worms (Polydora sp.) when the brine dip’
is followed by 15 or more minutes of air drying. Our limited experience
with salt dips indicates they may be harmful to smaller cultchless
oysters, so an experimental approach is advised.

4. Copper sulfate -- 1-2% for short periods of time plus several hours

of air drying kille most mussels but not oysters over 1 year old

gPreventol GD, GAF Corporation, 140 West 51st Street, New York, New York
‘10020,
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(Mackenzie, 1961).

4. Alr drying —- The MDMR Brunswick Aquaculture project has
reported that perloedic air drying of trayed oysters is beneficial in
removing fouling. An experimental regime should be followed to develop
optimal times of exposure to remove competitors without harming the
shellfish.

Overwintering

To be successfully reared to market size, oysters must be once
and possibly twice overwintered. We have experiments in progress to
derive the optimal methods; for now the following factors appear to be
important:

1. Origin of stock -- With Eurcpean oysters we have some prelimi-
nary indication that progeny of the Boothbay stocks may overwinter with
less mortality than California purchased groups. It im possible that 20+
years of natural selection to prolonged winter cold water temperatures
in the Boothbay stocks may have given rise to a very hardy race of
European oysters. We are at work now with comparative overwintering
experiments to see if this might be the case, If the Malne stocks of
European oysters are indeed more hardy, then we will have a strong
rationale for a Maine based hatchery.

2. Condition of stock -- Our experiments on the Damariscotta River
indicate that young European oysters going into the winter with high
stored food (glycogen) levels will come through the winter with lower
wortality than stocks in poorer condition. Late winter losses in many
cases appear to be related to depletion of stored food reserves.

3. Handling Methods —- Several factors appear to be important here,
First, oysters should be stored for the winter away from wave action

that might erode the shell margin and allow entry of small animals, It
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is best to prepare oysterg for overwintering prior to the time that
they stop seasonal growth. This would allow oysters to repair damage
to shells in handling. In Maine,oysters should be prepared for
overwintering during October. The method of holding should allow
periodic inspection on warm winter days. Oysters should be inspected
for siltation and presence of predators such as starfish. At no time
should oysters be subjected to subfreezing air temperatures,

Table 1 shows some of our results to date with overwintering at
various sites. Results have ranged from 0 to 100% mortality. It is
obvious that proper overwintering is one of the most crucial aspects
of oyster culture in Maine., A commercial operation should have this
factor well researched on a pilot scale before expanding to a large
production scale. Efforts in winter 1973-74 will cencentrate on
proper overwintering of stock 8o our future recommendations should be

more definite.
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Table 1. Overwinter (1872-73) mortality of American and European
oyster cultchless seed (1/2" - 1") at several sites on

the Maine coast,

Location
Clark's Cove, Walpole
Plummer Point, South Bristol
Bucks Harbor
South Blue Hill
North Brooklin
Roque Bluffs
Squid Cove, Mt. Desert
Smith Cove, So. Brooksville
East Belfast
The Gut, So. Bristol

Steuben

Total

% Mortalities

European Oysters American

0 of 34 = 0% 1 of 25

1 of 36 = 2.8% 0 of 22

5 of 24 = 20.8% 0 of 13

20 of 24 = 83.37% 1 of 18
13 of 58 = 22.4% 3 of 65
16 of 16

7 of 28 = 257, 8of 8

6 of 25 = 247 13 of 25

30 of 31 = 96.8% 25 of 31

0 of 24 = 0%

8 of 27

29.56% 0 of 92

90 of 311 = 28.9% 67 of 315

Oysters
= 4%
= 0%
= 0%
= 5.5%
= 4,67
= 100%
= 100%
= 52

= B80.6%

= 0%

i}

21.3%
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Appendix I Pertinent References
Most of the following are available in the library at the Darling Center, Walpole, Maine
Ansell, A. D., et al. 1963, Studies on the mass culture of Phaeodactylum.

IT. The Growth of Phaeodactylum and other species in out door tanks.
Limnol. & Oceanogr., 8: 184-206.

Techniques applicable to a hatchery operation.

Baughmann, J. L. 1948. An annotated bibliography of oysters with pertin-
ent material on mussels and other shellfish and an appendix on pol-
lurion, Texas A, & M. Res. Found., College Sta., 794 pp.

The standard work of oyster related references to 1948.
OQut of print, but available from University Microfilms,
Ann Arbor, Michigan.

Cole, H. A. and E. W. Knight-Jones. 1%49. The setting of larvae of the
European oyster Ostrea edulis L. and its influence on methods of
cultivation and spat collection. Figh Invest., Min. Agric. Fish.,
London, Ser. IT 17(3): 1-39.

Davis, A. C. and A, Calgbrese. 1969. Survival and growth of larvae of
the European oyster (Ostrea edulis L.) at different temperatures.
Bicl. Bull. Woods Hole, 136(2): 193-199,

Davis, H. C. and R. R. Guillard. 1958. Relative value of ten genera
of microorganisms as foods for oyster and clam larvae. Fish.
Bull., U.S., 58: 293-304.

Dupuy, J. L. and S. Rivkin. 1972. The development of laboratory tech-
niques for the production of cultch-free spat of the oyster,
Crassostrea virginica. Ches. Sci., 13(1): 45-52.

Galstoff, P. 8. 1964. The American oyster Crassostrea virginica Gmelin.
Fish. Bull., U.S. 64: 480 pp.

Out of print, but the standard work on the biology of the
American oyster. Available at Darling Center library,
Walpole, Maine.

Gaucher, T. A. 1971. Aquaculture: A New England Perspective. TRIGOM,
96 Falmouth Street, Portland, Maine. 119 pp.

The proceedings of the 1970 TRIGOM conference on aquaculture
at the University of New Hampshire gives a good biological,
economic and legal perspective to the field in New England.

Haven, D. and J. D. Andrews. 1957. Survival and growth of Venus mercenaria,
Venus campechiensis, and their hybrids in suspended trays on natural
bottoms. Proc. Nat. Shellfish Ass., 47: 43-48.
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Hidu, H. and D. Dean. 1972. A working bibliography of Maine aquaculture.
University of Maine, Ira C. Darling Center Ref. # 72-10, Walpole,
Maine.

A non-published list of several hundred aquaculture-related
titles available at the University of Maipe, Darling Center,
Walpole, Maine.

Iverson, E. S. 1968, Farming the edge of the sea. Fishing News (Books),
Ltd., London. 301 pp.

Lasker, R. and L. L. Vlymen. 1969. Experimental Sea-water Aquarium. ¥.S.
Fish and Wildlife Serv., Circ. 334, 14 pp.

Describes construction of sea-water systems that would have
applicability in oyster aquaculture.

Long Island Oyster Farms, Inc. 1970. Artificial rearing of oysters.
U. S, Patent #3,495,573.

Patented methods of obtaining cultchless oysters.

Loosanoff, V. L. 1951. Culturing phytoplankteon on a large scale.
Ecology, 32(4): 748-750.

Loosanoff, V. L. 1962. Gametogenesis and Spawning of the European
Oyster, 0. edulis in Waters of Maine. Biol. Bull., 122(1}):
86-94,

Loosanoff, V. L. and H. C. Davis. 1963. Rearing of bivalve mollusks,
In: F. 8. Russel (ed.), Advances in Marine Biology, Academic Press,
London, 1: 1-136.

The standard text of techniques of rearing bivalve larvae by
the USBCF Milford cultured algal feeding method.
Mackenzie, C. L., Jr and L. W. Shearer. 1961. Chemizal control of
Polydora websteri and other Annelids inhabiting oyster shells.
Proc. Natl. Shellfish Ass., 105-111.

Mackenzie, C. L., Jr. 1961. A practical chemical method for killing
mussels and other oyster competitors. Comm. Fish. Rev., March,
1961: 15-19.

Malouf, R., et al. 1972. Occurrence of gas bubble disease in three
species of bivalve molluscs, J. Fish. Res, Bd. Canada, 29(5):
588.

Mathiessen, G. C., and R. C. Toner. 1966. Possible methods of improving
the shellfish industry of Martha's Vineyard, Dukes County, Mass.
Mar. Res. Found., Inc., Edgartown, Mass. 138pp.

Gives recommendations for technique and equipment necessary for
a commercial shellfish hatchery with a cost analysis.
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Morse, H. H. 1971. An economic study of the oyster fishery of the Mari-
time Provinces. Fish. Res. Bd. Canada. Bull. 75, Ottawa, Can.

An excellent study of oyster production economics and marketing
which has some direct application to the Maine situwation.

Maine State Planning Office. 1971, Maine Coastal Resources Renewal
{2 booklets}. Augusta, Maine. July 1971.

Maine aquaculture is discussed in these 2 booklets. Book {2
(Appendix) contains a summary of marine laws applicable to
aquaculture in Maine.

Pacific Mariculture, Inc. 1967. Method and apparatus for growing free
oyster spat. U.S. Patent #3,526,209.

Price, K.S$. and D. L. Maurer {(ed.). 1969. Proceedings of the Conference
on Artificial Propagation of Commercially Valuable Shellfish.

College of Marine Studies, University of Delaware, Newark, Dela.
212 pp.

Many aspects of hatchery culture discussed in a 2 day con-

ference. Principles and techniques are largely applicable
to Maine.

Riley, J. G., R. J. Rowe, and H. Hidu. 1972. ODysters: reattachment
as a method of rearing cultchless hatchery oysters. Comm. Fish.
Rev., May-June, 1972: Al-43.

Ryther, J. H. 1969, The potential of the estuary for shellfish produc-
tion. Proc. Nat. Shellfish Ass., 59: 18-22.

Provides the theory behind successful rafting of shellfish as
opposed to on~-bottom culture.

Shaw, W. H. 1969. The past and present status of off-bottom culture in
North America. Trans, Amer. Fish. Soc., 98(4): 755-761.

Shearer, L. W. and C. L. Mackenzie, Jr. 1961, The effects of salt solu-
tions of different strengths on oyster enemies. Proc. Nat. Shell-
fish aAss., 8o, 97-103.

Sindermann, C. J. and A. Rosenfield. 1968. Principal diseases of com-
mercially important matine bivalve Mollusca and Crustacea. Fish.
Bull., U.S. Fish & Wildlife Serv., 66: 335-385.

Stauber, L. A. 1950. The problem of physiological species with special
reference to oysters and oyster drills. Ecology, 31: 109-118.

Tubiash, H. S. and A. E. Farrin. 1967. Dichlorophene for control of
tunicates in cultures of artificially reared bivalve mollusks.
Prog. Fish-Culturist. 29(4): 235-237.
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Walne, P. R. 1966. Experimental rearing of the larvae Ostrea edulis L.
in the laboratory. Ministry of Agric., Fish & Food, Fish, Invest.
Ser. 11, 20(9): 23 pp.

Welch, W. R. 1963. The European oyster Ostrea edulis, in Maine.
Proc. Nat. Shellfish Ass., 54: 7-23.

Wells, W. F. 1920. Growing oysters artificially. Conservationiast, 3:
151.
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Appendix II1
Hatchery Perspective

At this date, world shellfish hatcheries must still be classified
as developmental, with several areas achleving early commercial status
within the past 10 years. An additional 10 to 20 years of proven com-
mercial success will place them on a firm economic basis.

The present technological stage of development can be summarized
by considering the different oyster 1ife stages and the options open for
culture (Figure 7.). For example, once fertilized eggs are procured, there
1s little difficulty in obtalning an abundance of viable 2-day veliger lar-
vae by techniques of Loosanoff and Davis (1963). There are then at least
two options for rearing new veligers to mature veligers with relatively
low mortality factors. The cultured algae system (mentioned earlief) is
quite reliable and independent of season; however, maintaining algal cul-
tures is expensive. Feeding of larvae by natural algae has been workable
in many areas and would offer great economy. It is, however, entirely
dependent on the quantitative and qualitative nature of the plankton within
specific areas, and 1s quite seasonally dependent.

With setting or metamorphosis of larvae to the adult form, there is
also a dual option. Larvde can be set and left on cultch shells producing,
as in nature, many oyster spat permanently attached to culteh. All hacch-
eries achieved this product until the mid 1960's. The disadwantage of this
method, although cultched juvenile oysters survive well on on-bottom
planting, is that there is extreme loss of early spat through crowding
effects on the shells. It is difficult to make larvae settle on shells

at optimal densities. Thus, it has, in the past, cost a commercial
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OYSTER HATCHERY MORTALITY

Magature Larvae
Artiticiolly

Cultured Algae

Fertilized | Veliger

., Spat Atrtached to
Eggs ® Larvae pal on__—_ N @

Cultch . Harvest

\\+

hY
Natural Algae AN

Reattach - then to
Mature Larvae\ @

\ Harvest
N
Estimated Mortality Factors £y —
Cultchless
+ low 0’30% spu' \
- moderate 30-50% ~
--— high 50-80% \\ Free Oysters
——— very high 80-00%
to Harvest

Figure 7. Present culture options in the oyster hatchery with estimates
of mortality at each option. Dotted lines indicate the most
economically workable route with present stage of development,
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hatchery $§5 to $15 to produce a bushel of spatted cultch. (Costs would
have to come down to $1 to $4 per bushel to make the method practical.

The newer option is cultchless setting in which the larvae are
allowed to attach to a substrate, but are removed a day or two later to
produce a free, single, Juvenile oyster. Although this process might
cause congiderable mortalities of metamorphosing larvae, the losses of
early spat are significantly lower than in a cultch method. There is
then a great advantage in rearing cultchless oysters in the hatchery,
first in closed systems, and later in flowing water systems. Since the
hatchery cultchless system 1s only 5 to 7 years old, the greatest un-
knowns remain in the most efficient wethod of rearing cultchless oysters
to & harvest. Several research efforts are presently trying te work out
the problem. Certainly cultchless oysters can be reared to a 1" size
in trays, either in the hatchery or in suspended rafts. After that point
we are in some doubt concerning optimal methods. We have tried artifi-
cial reattachment to flat substrates (Rowe, Riley and Hidu, 1972), and
although shellfish readily respond to the reattachment by forming a per-
manent attachment with the growth edge, the method appears not to be
workable economically.

At this date, 1t would seem that cultchless oysters should be reared
in suspended trays to harvest; although, again, we are still at work deter-

mining the optimal ways of doing this. See Appendix V.
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Appendix III

Companies Supplying Aquaculrure-Related Materials

AMF CUNO Divistion
950 Watertown Street
West Newton, Massachusetts 02165

Manufacture core filters necessary in filtering seawater for algal
production and larval rearing.

Aquafine Corporation
1230 Sunset Boulevard
Los Angeles, California 90026

Produce ultraviolet sterilizers useful in algal rearing.

Beckman Instruments, Inc.
599 North Avenue
Wakefield, Massachusetts 01880

Manufacture the RS5-3 portable salinometer which automatically
reads salinity and temperatures,

Brosites Industries, Inc.
P.0. Box 6
Pemaquid Harbor, Maine 04560

Custom manufacturers of fiberglass trays and other plastic vessels
for hatchery application.

Conwed Corporation

Plastics Division

742 29th Avenue, S.E.
Minneapolis, Minnesota 55414

Manufacture a variety of plastic screens suitable for field
rearing of cultchless oysters.

FDC Packaging
Pope Road
Holliston, Massachusette 01746
Specialize in packaging for shipping fisheries pfoductg,
Fiberglass Specialities, Inc.
Bullock Road
E. Preetown, Massachusetts

Custom manufacture fiberglass trays and tanks for marine laboratories.



-40-

Fluid Power Products, Inc.
19 Kearney Road
Needham Heiphts, Massachusetts 0219%4

Handle DuPont high capacity teflon heat exchangers suitable for
sea~water application.

GAF Corporation
140 West 51st Street
New York, New York 10020

Manufacture Snap-Ring Filter Bag System which 1s necessary in
larval rearing in the hatchery.

G. B. Lewis Co.
426 Montgomery Street
Watertown, Wisconmsin 53094

Makers of fiberglass industrial trays which are useful in
hatcheries. (Stack-N-Nest Trays)

Goodwin Hydrodynamics
P.0. Box 277
Weirs Beach, New Hampshire 13246

Handle a variety of apparatus useful in a hatchery including the
Bauer Centri-Cleaner Liquid Cyclones useful in removing silt and zoo-
plankton from seawater.

Koppers Company, Inc.
Otganic Materials Division
430 Park Avenue

New York, New York 10022

Manufacture a variety of paints useful in a salt water hatchery.

Marcrafts Incorporated
Flying Point Road
Freeport, Maine 04532
Harold Arndt, Prop.

Company specializes in custom made hardware for aquacultural
enterprise; especlally aluminized steel traying systems.

Marlboro Wire Goods Co.
406 Lincoln Street
Marlboro, Massachusetts 01752

Manufacture vinyl coated wire baskets useful in shellfish rafting.
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Marlow Pumps
Midland Park, New Jersey

Makers of variety of pumps suitable for salt water application.

Nestier Diwvision
Vanguard Industries, Inc.
10605 Chester Road
Cinclnnati, Ohio 45215

Makers of plastic shellfish grow-out trays suitable for cultchless
oysters from 2 mm to 1" size.

Newark Wire Cloth Company
351 Verona Avenue
Newark, New Jersey 07104

Manufacture stainless steel screens useful for culture of bivalve
larvae; more expensive than Nitex screens, but more durable.

O'Connor Associates
21 Center Street
Weston, Massachusetts 02193

Handle Sethco Pumps sultable for salt water application; also
large fiberglass tanks.

R. Murphy Company, Inc.
Ayer, Massachusetts 01432

Manufacture a variety of shellfish knives.

Tobler, Ernst & Traber, Inc.
71 Murray Street
New York, New York 10007

Manufacture Nitex nylon monofilament screen which is used to
culture bivalve larvae. A necessary item in the hatchery.

United States Plastics Corp.
1550 Elida Road
Lima, Ohio 45805

Handle a variety of plazstic ware including "Little Giant” plastic
pumps suitable for closed system culture of juvenile shellfish.

Unitron Instrument Co.

Microscope Sales Division

66 Needham Street

Newton Highlands, Massachusetts 02161

Handle the Unitron Model BMLU-3 microscope which 15 of good quality
and low price, suitable for observation of shellfish larvae,
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"Vexar" Sales

E. 1. DuPont De Nemours and Co.
River Road

Buffalo, New York 14207

Manufacture and supply "Vexar" plastic netting useful in shellfish
culture.

W. L. Blake and Company
Portland, Maine 04112

Dealers in pumps and plastic pipes for hatchery application.
Design water systems for lobster pounds.
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Appendix IV

Persons and Agencies Active in Maine Aquaculture

This is a compilation of private persons, corporations, and public
agencles which are active in Maine oyster aquaculture. The list is
incomplete however it may serve to allow needed communication between

interested persons.

Mr. Spencer Apollonio - Commissioner
Maine Department of Marine Resources
Augusta, Maine 04330

MDMR has conducted extensive aqua-
culture research especially at
Spinney Creek, New Meadows River
and Mason Station Power Plant at
Wiscasset,

Mr. Hareld Arndt
Marcrafts, Inc.
Freeport, Maine

Pilot scale commercial culture of
oysters on the New Meadows River
plus manufacturer of aguaculture
related hardware.

Mr. Robert Mant

Mr. Fred Beck

Maine Sea Farms
Harborside, Maine 04642

Extensive commercial culture of Coho
salmon and pilot commercial culture
of oysters at Cape Rosier, Penobscot
Bay.
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Mr. Ralph E. Becker
Mr. Robert Knecht
Robinhood Marina Inec.
Robinhood, Maine

Booth Fisheries
Borthwick Industrial Park
Portsmouth, New Hampshire

Mr. Winthrop L. Brown
Mr, Montescue T. Moree
57 Winter Street
Topsham, Maine 04086

Mr. Dennis Farrin
Thowpson Inn Road

South Bristol, Maine 04568

Mr. Westley Ford
Hancock, Maine

Mr. Donald S. Gilpatric, President
Mr. John Williams

Acadia Agquacultural Enterprises, Inc.

Box 232
Mount Desert, Maine 04660

Mr. Gary Higginbottom
Coastal Planning Office
218-1/2 Water Street
Augusta, Maine 04330

Experimental culture of oysters in
the Sassanca River.

Company expresses Interest in market-
ing Maine produced oysters.

Pllot scale commerclal culture of
oysters in the Cundy’s Harbor area,

Experimental scale culture of
oysters 1n the Johns Bay area.

Experimental culture of oysters
in a lobster pound.

Pilot commercial culture of oysters
and other shellfish in the Mount
Desert Region.

Ageﬁcy concerned with integrating
coastal uses Into compatible regional
plans.



Mr. Redd L. Hopper
Cross Point Road
North Edgecowb, Maine 04556

Mr. F. Eugene Newbold
Mr., Harold Billings

Tern Rock Ocean Products, Inec.

Bass Harbor, Maine

Mr. John Printy
Reachwood, Inc.
Newcastle, Maine 04553

Mr, Ingram Richardson
South Bristol, Maine 04568

Mr. Mark S. Richmond
Mr. Deane A. Richmond

Maine Coast Oyster Cerporation

P.0, Box 171
Blue Hill, Maine 04614

Mr. Lawrence M. C. Smith
Wolfe's Neck
Freeport, Maine 04032

b5

Experimental scale culture of
oysters on the Sheepscot River.

Pilot commercial culture of oysters
in the Mount Desert Region.

Cooperative developmental shell-
fish experiments with the Univer-
sity of Maine on the Marsh River.

Cooperative developmental experi-
ments with the University of Maine
on the lower Damariscotta River.

Pilot commercial production of
oysters in the Blue Hill Regionm.

Marketer of specialty food products
expresses Interest in marketing
Maine praduced oysters.
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University of Maine

Ira C. Darling Center, Walpcle

Dept. of Agricultural Engineering

Dept. of Mechanical Engineering

Dept. of Agricultural & Resource Economies
Dept. of Zoology

Cooperative Extension Service

Oromno, Maine 04473

Since 1971 involved in Federal YSea
Grant" program to bring on commercial
oyster aquaculture in Maine. Program
develops scientific information in
several fields plus cooperates with
promising pilot commercial ventures
in developing methodology.



47
Appendix V

Apparatus and costs in commercial shellfish refting

Presently we do not have the final answers for economic commercial
shellfish rafting. The material offered here is that which have given
good shellfish performance on a 1limited pilot scale. We suspect that
there will be evolution of techniques to produce a final optimization
of systems.

A. Bhellfish Seed
Mr. William W, Budge
Pacific Mariculture, Inc.
Pigeon Point

Pescadero, California 94060

Type of seed offered: Crassostrea virginica (American oyster)

and Ostrea edulis (European oyster). Several species of clam seed

have been produced on special order. Oyster of both species are

shipped in the 2-3 mm size range. 1972 price quotes.

QUANTITY PRICE
3,000 $ 60.00
5,000 $ 80.00

10,000 $100. 00
20,000 $150. 00
50,000 $200.00

100,000 $330.00

100,000 - 1M $3.00/1,000

1M-3M $2.75/1,000

3M-5M $2.50/1,000
5M-10M $2.25/1,000

10M and over $2,00/1,000
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B. Marine supplies and related hardware for raft construction

Most items in the following list may be found at hardware stores. The
prices given are local ones at full retail level excluding Maine sales tax.
Items not available at local stores have been identified and the address

of a producer given. August, 1973, typical prices.

DESCRIPTIOR PIMENSION PRICE
styrofoam log 7 x 20" x 9' $12.95
styrofoam log 10" x 20" x ¢' 17.95
fiberglass window-screen, roll 36" x 100" 23.95
galv., hardware cloth, roll 1/8" mesh 36" x 100’ 70.00
galv, hardware cloth, rell 1/4" mesh 36" x 100’ 70.00
galv, hardware cloth, roll 1/2" mesh 36" x 100' 75.00
galv, flat-head screws, box of 100 1-1/4" x #10 2.39
galv. flat-head screws, box of 100 2" x #10 3.49
galv. eye-bolt 1/2" x 12" 2,00
galv. shackle 1/4" .83
galv. thimble 1/2" .23
spruce 2 x 4 2" x 4" x 12° 1.76
pine strapping 1" x 3" x 127 .60
cement coated staples, box of 1000 9/16" .85
nylon line, per foot 1/2" .25
concrete, delivered 1 yd3 20.00
steel nut 3/8" 0.015
steel washer 3/8" 0.006
steel rod with welded eye and

threaded end 3/8" x 60" 2.00
PVC cold water pipe, per foot 3/4" .29
PVC schedule 40 pipe, per foot 2" .32

Mr. Harold E. Arndt, President
Marcrafts Incorporated
Freeport, Maine 04032

aluminized steel grow—out tray,

vinyl dipped 1/4™ mesh 3" x 2' x &' 17.30
aluminized steel grow-out tray,

with cover 1/4" mesh 3" x 2" x 4’ 20.00
aluminized steel grow-out tray 1/2' mesh 3" x 2' x 4’ 8.40
aluminized steel grow—out tray,

with cover 1/2™ mesh 3" x 2' x &' 9.80
aluminized steel grow—out tray,

vinyl dipped 1/2" mesh 3" x 2" x &' 12.15

aluminized steel grow-out tray,
with cover 1/2" mesh 3" x 2' x &' 14.55



aluminized steel grow-out tray 1" mesh 3" x 2' x &' $ 6.50
aluminized steel grow-out tray,

with cover 1" mesh 3" x 2" x &' 7.68

aluminized steel grow-out tray,

vinyl dipped 1" mesh 3" x 2' x 4" 10.15

aluminized steel grow-out tray,

C.

with cover 1" mesh 3" x 2' x 4' 12,15

Suggested floating tray configurations (Figures 8 amnd 9).

Several variations of stacked trays which are suitable for rearing

cultchless oysters. All contain wood-styrofoam flotation heads with dis—

assemblable metal rods for tray cleaning and oyster maintenance.

a)

b)

c)

d)

e)

Richmond growout trays with wood culture frames and fiberglass
screening; stack of 6 trays (1' x 2" x 6") will hold 15,000 1/8"
oysters; cost approx. $72.

with "Nestier" stacked plastic trays and 2mm plastic liners

(2" % 2" x 2"), 4 trays will hold 15,000 1/8" oysters; cost approx.
877.

Marerafts aluminized steel growout trays (2 x 4° x 3"), 6 trays will
hold 6,000 1/4" to 1/2" oysters and allow for further growth without
number reduction; cost approx. $176.

"Nestier" growout trays, nineteen unit stack will hold 1800 market
sized oysters, cost approx. 5126.

Modified Maine lobster car sultable for holding Marcrafts aluminized

steel growout trays.
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Figure 9.
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Modified Maine lobster car suitable for culture of first year
cultchless oysters. We have placed window screen sized oysters

In floating boxes inside the car. Later, oysters are transferred
to aluminized steel trays secured to crosspieces at the bottom

of the car. It is essential to secure trays to the base of the
car te minimize effects of waves 1in abraiding oysters in the trays.



Appendix VI

Marine Law Applicable to Aquaculture in Maine

-

The following are Maine laws or parts of laws applicable to

shellfish aquaculture which have been extracted from the Malne Marine

Resources Laws and Regulations (revised to October 3, 1973). You

are referred to that handbook from the Maine Department of Marine

Resources for a full listing of these and other laws relating to

shellfish culture activity.

Chupter 401
General Provisions

Bac.

3401. Definitions.

3402. Rules of construction.

3403. Appiication of general laws to domestic and foreign marine
apacios.

3404. Regulations of commissioner and splmen commisaion.

3405 Concurrent jurisdiction.

§ 3401, Deflnitions

Each word or term definad In this asction haa the meaning indicated in
this section for the purposea of chapters 401 to 417, unless u different
meaning la plainly required by the context.

1.  Angling. "Angling” menns flahing with handline or rod with & live or
artifically baited hook.

8.  Atlantio salmon. “Atlantic salmon” means Atlantic sea run salmon.

3. Oan, the verb. Tha verb “to can” means in all ita moonds and tenses to
process or proserve food in hermetically sealed contalners.

4. Coasisl waters. “Coastal waters” mesns all waters of the State
within the rise and falt of the tide and the marine limite of the jurisdlctlon
of Lhe State; but it does not include waters within or above any fiabway or
dam when that Oshway or dam is normally the dividing line between
tidewnter and fresh water, nor does it include waters above any tldal
bound that haa besn legaity establiahed in atreams flowing into the sea.

5. Commiseioner. "Comminsi " meann C iwa)
Bhore Fisheries.

of Sea and

B8-A. Oonsarvation. ‘Conservation” means providing for the development
and wise utilization of Maine's marine resources or protecting the ul-
timate supply for present and future generations or preventing waste or
for implementing scund management programs.
8. Clam. *Clam” means a marite mell
noft-shell clam.

k or shellflah iy called &

7. Clossd “Closed the time during which a par-
ticular species may not be caught or taken.

8. Crawfish. "Crawflsh" meana those apecies of ths family Palinuridas,
including the repressniative geners Panulirus, Jasus and Palenurus
which have been somstimes called by such terma as rock lobster. apiny
lobster, sea crawfish, red lobater, thorny lobster, langoust, crayfish.
Sidney crawfish, kreel, Cuban rock lobster or African lobster or African
erawfish,

1

B-A. Gniﬂuﬂon. “Cultivation” means the artificial coptrol or manipula-
tion by man of Any marine species at some stage of its life history for the
purpona of increasing yield or improving quality.

9. Desler. "Dealer” menns any persen who buys and sells or distributes
any marine species,

10. Department. ‘'Dapartment” means Department of Bea and Shore
Fisheries.

11. DMvislen. “Division.,” when by the context it refera to part of
chapters 401 to 417, means a part of a subparagraph. It ia next in impor-
tance to & subparagraph. It is designated by a smal! letter in parenthesis.

1i-A. Fish, the noun. "Fish” means all marine animala.

12. Fiah, the verh. The verb “to Jish" in all of its moods and tenaes
means to take or attempt to taks fish or other marine species by any
method or means, whether or not the method or means resulta in their
capture.

13. Freah fish. “Fresh fish” means any fiah which has not been smeked.
pickled, cooked. canned or quick frozen.

14. Hard-shell ¢glam. "Hard-shell clam” means that apecies of shellfish
which is sometimes called a quahog.

15, Hermetically sealsd. “Hermetically sealed” means a container
which has been made airtight by or as by fusion so that no air, gas or
gpirits can either enter or escape. whether or not the can is sterilized by
heat, but does not include friction cover containers.

18. Lobater car. "Lohster car” means a bux or ather contrivance used in
coastal waters. whether floating or sunken which is used for keeping
lobsters which are alive.

18-B. Mprine and estusrine resources. '‘Marins and estuarine
resources” or “marine resources " means all renewable marine organisms,
including fish, shellfish and merine plants. and the entire ecology and
habitat supparting such marine organiams, unless otherwise provided by
law.

17. Muarine spacies. “Marine species’ includes all fish which usually in-
habit salt water. all sheltfish. lobsters, crabs, shrimps and marine woerms.
but is limited to the number and type of thoso species indicated by the con-
text of the particular section where it is uaed.

18. Marine worms. “Marine worms" means clam. sand and blood
worms.

19. Open sesson. "Open seasan” means that time during which & par-
ticular species may lawfully be 1aken.

10-A. Organlem. "“Organism”™ means all fish, marine plants and other
marine life.

80. Paragraph. "Paragraph.” when by the context is refers to part of
chapters 401 to 417, means a part of 8 subsection es defined in this sec-
tion. It is next in importance to a subgection. It is designated by a capital
letter. it inciudes all subparagrapha, as defined in this section, which are
directly under it.



21. Quahog. “Quahog” maans w species of shelifish which is often called
uw hard shell clam.

14

28, Hesident wnd r “Residant and residence’’ eacn refer to

domicile.

23. Balmon commiaslon. “Salmon commission” means Atlantic Sea Run
Salmon Commission.

84, Beed olam. "Seed clam™ maans a solt-shell clam which is less than 2
inehes long in its longest diameter,

26, Beed quahog. "Seed quahog”™ means a hard-sheli clam which is less
than 2 inches lung in its longest diameter.

6. Bhellfish. “Shelifish™ means all marine molluska except lobsters,
crabs and shrimps.

R8-A. Bpecles. Species” means the scicntific name used in the
classification of marine argonisms.

£Y. Ship, the verb. The verb, “to ship” in any of its moods and tenses
mennts to send by a commaon carrier.

8. 8oft-shel) clam. “Soft-shell clam” means that species of shellfish
which is often ealied a clam, and it dosa not include a quahog.

28-A. Bpeclss. "Species” means, as uesed in the Inws and regulationes ad-
ministered by the Department of Sea and Shore Fisheries, the seientific
name used in the clasgification of marine organiams.

88-A. Bpecles. "Species” as used in the laws administersd by the
Department of Sea and Shore Fisherioa means the scientific name tsed in
the classification of marine organisms.

28. 8ubparagraph. "Subparagraph.” when by the context it refers to
part of chapters 401 to 437, means a part of a paragraph as defined in
this section. It is naxt in importance to a paragraph. It is designated by an
Arabic numeral in paranthesis. It includea all divisions, as defined in this
section which are directly under it.

30. Bubsection. "Subsection,” when by the context it refers to part of
chapters 401 to 417, means a part of a aection. It is naxt jn importance to
a section. It {3 designated by an Arabic numeral. It includea all
paragraphs, as defined in this section, which are directly under it.

30-A. Take, the verb. The verh, “to take” means to fish for. hunt for,
puraue, capture or kill, or attempt to do any of those acts. It doen oot in-
clude harvesting of marine species that are cultivated by the com-
misaioner or persons authorized by him to cultivate pursuant te chapters
401 to 417,

81. Territorial waters. "“Territorial waters” means coastal waters as
defined in this ssction,

39, Tidal waters. “Tidal waters” means coastal waters as defined in
this section,

83. Tranaport, the verb. "The verb “to transport™ in ali its moods and
tenses means to move an object from one place to another by any means
other than to ship ss defined in this section.

3. Tune. "Tuna” includes all species of fish known as tuna and includes
that fish commonly called a horse mackerel.

36. Warden sarvice. "Warden service” means coastal werden aervice
which includes all coastal wardens regardleas of rank, grade or pesition.

1973, ¢. 432, 01 1. c. 2462, A 1, c. 513, 5 1.

¥ 3452. Taking of polluted shellfish

The commissioner may authorize individuals, concerns or entities to
take shellfish from poliuted flats or waters for the purpose of depurating
them in aceordance with the reguirements set forth in section 4302-B end
the regulations promulgated thereunder.

1. Experiments to effectuste this tlon. The department shall be
authnrized to eanduct experiments which will effectuste this section. to
seek and expend funds necessary for such experiments, to cooperate with
coneerns. individuals and entilics or other agencies in matters relating to
depuration. und shali set rules and regulations controlling such ex-
periments or processes,
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£ Authorizations. All authorizations granled by the commissioner un-
der this section shall be in writing, shall be dated and shail include all in
formation required 1o define boundaries, establish limits, set forth rights
and Aany other provisions reguired to assure safety or process and
product.

3. Bale of depuratad shellfish. Depurated shellfish may be sold in wceor-
dance with section 4302-8 and the reguiations promulgaied thereunder.

4. Penalty. Whoever violates any provision of this section shall bg
punighed by a fine of not less than 3100, nor more than $300. for each
offense. or hy imprisunment for not mare than 90 days, or by both.

NOTE: {Effective March 22, 1973)
1973, ¢. 110

§ 3703, Rassarch by privats interssta

Any person or corporation interested in scientific research relating to
shellfish. ar other fish uver which the commissioner has supervision, or in
the cuitivution and develepment of the shellfish industry or the seaweads,
including but rot limited to Irish moss, for economic purpuses, may appiy
Lo the commissianer setting farth the desire to make experiments relative
to the rultivation. conservation and harvesting of particulaf marine
speries or seaweeds. Upon receipt of the application by the commissioner,
the following procedure must be followed:

e ad

1. © ami to ba cartaln requiremsnts are met befors
noties of hearing, The commissioner shall give notice of a hearing on the
application il he is satisfied that all the lollowing proviaions are met:

A. That the application contains suffieient jnformation to show that
tha applicant is entitled 1o the certificate provided in this section:

B. That information contained in the app'loatign is true;

C. That the applicant either owne, or has consent. so far ag the same
can be granted. from the vwner of the flats, shore rights or waters
where the work is to be undertaken; grd

D. That the granting of the certificate provided in this section will not
unreasonably interfere with navigation.

2. Notice of hearing; bow; tent

notice of the hearing as follows:

The

ahall then give

A. The commissioner shall cause the notice to be published once a
week for 2 consecutive weeks in some newspaper published in the coun-
ty where the propesed location in situated.

B. The commissioner shall state in tha notice, the time and place of
the hearing. the name of the applicant and the generai area where the
work i to be undertaken.

3. Commissionar may issue certificats to set area apart upon L
If, upon hearing. the commiasioner is satiafied that the interests of the
State will be promoted by the experimants, he shall isave a cortificate set-
ting apart so much of such shores. flats and water privileges, not ex-
ceeding one acre in extent to any one applicant, for such lengih of time,
not exceeding a period of B years. as in his judgment may be necessary
and proper to accomplish the ends sought. The commissioner may set
agide arens on the submerged lands or reefs within the juriadiction of the
State. for experiments with the cultivation. conservation and harvesting
of seaweeds, including Iriah moss. No one applicant shail be entitied to
mare than 3 such areas and no single srea shall exceed more than one
square mile. but any areas so set aside shall not be rloser to the low water
mark on the adjacent shore than 25 feet, and all of said areas for wuch ex-
periments shall be east of 68° 45" west longitude. The total area yet aside
for all applicants for experiments with seaweed shall not exceed, mt any
one time outstanding, 10 square miles; width of sny area shall be not less
than ‘4 mile.

4. Applicant to recard certificute. The applicant shall record the cer-
tificate in the registry of deeds of each county where the flats or waters
are located.

5. Applicent to give public notles of cenvtificate, The applicant shall
cause public notice of the issuance of the certificate by publishing the cer-
tificate once in a daily newspaper of general circulation in the coonty and
once in a weekly newspaper of general circulation in the county whete the
area to be used is located, by posting a copy of the certificate in & con-
spicnoung place near the area and by recording a copy of the cestificate
with the clerk of the municipality where the area is located.



8. Applleant to mark mres. The applicant shall place stakes or cther
monaments upon the adjsining upland s an to designate the ares set
apart us specified by the commissioner in the certificate.

7. Ravocwtion. The commissioner may revoke the certificate so granted.
after notice and hearing to the holder thereof. for the following reasons:
The holder has not within the year lant passad conducted any expsriments
in said area or the experimenta conducted have been injuriouns to the
marine species in said area.

1968 ¢. 527. 8 §.

# 37T09-A.  Bpecial License

The Commiasioner of Sea and Shore Fishariea is austhorized to issue
apecial licenses exempting the holder from certain laws administered by
the department as to the time. placa, size, condition, amount and manner
of taking fish or shellfish.

1. Requirementa. To qualify for such a license an applicant must:

A. Prove to the satisfartion of the commissioner that he will be con-
ducling scientific regsearch: or that he is prepared to esgage in cultivi-
tion of marine species which would require managemant and harvesting
techniques not authorized under present atatutes:

B. File a description of the proposed project with the commisaioner
degcribing the ohiectives. the location. the estimated time of completinn
and the section or sections of the fishery laws that need ta be suspended
to carry out the project:

C. Payment of a filing fee of $50. The fee may be walved for research
activily by institutions or organizationa financed in whole or in part by
atate funding.

4. Bpecial licensss granted, The commissioner may grant such a license
subject to such conditions as he deems advisable to protect fighery
resources and assure compliance with health requirements. Such license
may be issued for a year subject to renewal for a peried of 4 more years
without refiling an application providing that conditiona atteched te auch
license have bren met,

A. Any person that s engaged in handling or harvesting fish in any
research or eultivation project sanctioned by a special license must be
registered with the department and listed in the license.

B. The fee for a apecial licanse is §18 for the applicant and $10 for
each additional person who is registered with the depertment and
listed on the license as authorized to work on the project.

3. Transportation permit. Any persoh engaged in the cultivation of fish
ur shelifixh under a specinl license may ship. tranapurt or sell such fish,
pravided that. in addition to compliance with state or federal health re-
gquirements and regulations. o permit be obtained from the department
anil thit all Mish shipped. transported or sold shall be tagged with the
name and address of the cultivator and the number of the license under
which Lthe pxomplion fram the Gishery laws was granted. The parmit may
bt Fenewed anrually provided that the applicant has retained his special
linense.

1973 o 2432, 1 5,

1 3704. Interferance or unlawful taking

It ix wnlawil for any person. during the period that any shores. flats or
wntrrs are taken or used under this chaptar. for actentific research
relating Lo shellfish or other fish. to tzke, dig, Tish or in any manner
destroy any marine species within the area vaed or taken. or to interfere
with the shores, flata and waters 5o used or taken,

Tt shatt be uninwful for any person. during the pericd that any shores.
fats or waters are taken or used vnder thia chapter for the cultivation.
conservation or harvesting of seaweeds. to take. dig or sever or in any
manner destroy any seaweeds, within the area used or taken, but it shall
te Inwiul for nny person Lo take. dig. fish or in other manner take marine
species, in siid area, proveded it is lawful to do sa.

1. Penalty. Whoever violates any provision of this section shali be
punished by a finr of not less than $50 nor more than $100 for each
offense. or by imprisonment for not more than 90 deys.

1966, ¢ H27. 8 2.

LY

% 3705. Marine resources ressarch

The department under the eectinn of the commissioner is authorized
Lo comduet or spoRsar g progeam o peograms (or research and develop-
ment of commuercial fishery resnuress and other maring resources of the

State which may nelude, but not be limiled to. biological. chemical,
technalogieal. hydralgicnl. processing. marketing. financial. economic
and promotionil researclh and development. The department may carry

put suech @ program or programs within the department, in cooperation
wilh other state sgeneies. and federal. regianal and local guvernmental
rotittes. ar with priveale inatitutions or persons. The department is

authurized to receive funding and 1o undertake programs in conformity
with Fedoral Public Law BR.209 and other federal programs concerned
with marine Fesources and public health programs associated with marine
resourers: L soek amd expend matehing federal funds for the purposes of
this section: nnd to seek and receive Tunding or acrept donations from
ather pubtic or private sources for the purposes of this section.

Chapter 414

Leasing of Areas for Cultlvation of Marine

Renmources
Ser
3 Areas Lthat ran o jewsed
aviz Appbeaton,
a7en Qalisfarting of certain reguirements before notice of hearing.
3724 [\ I ATRIEN
37L5 Lease.
3725% A To record lease.
3v26 Area to he marked.
377 Gricvanee procedure,
3728, Hevoeation ol the lease.
3raa. Rights.
aran. Benewal of lease,
EXita Interference or wnlawlul taking.
§ 3TR1. Arean that can be leased

The Commissioner of Sea and Shore Fisheries, with the consent of the
advisary coneil aad if not 1n eanfliet with the Maine Coastal Plan and
winy applicahle constad zoning ordinnnees, may lease to a qualified person,
pursuns or fuFpoEition areas in and on Maine coastal waters. public lands
under Maine's constal waters and portivns of the intertidal zone for the
harvesting nnd eultivation of fish or shellfish. The commissioner may
grant a lease upon such terms and conditivns as he may deem proper, but
nut for a term longer thun 19 years or shorter than b years. No tract
leased by the rommissioner shall cover more than 5 acres. A person may
lense ns any tracts as Lhe commissionar may £rant providing that no one
person or earparation shall be entitled to a total area of more than
S0 neres.

4 3728, Application

A persoh oF corporatien desiring 1o obtain a lease for the use of a tract
of Maine's coastal wpter arens, public land under Maine's coastal waters,
or land in ihe intertidal zone must make application in writing to the
Commissioner of Sew and Shore Fisheries rontaining the following
information:

1. Description. Location and description of the area by metes and
bounds or cogrdinales as sppropriate;

f. Bpecles. The specie or species to be managed or cultivated:

8. Project. A description of the propased management or cultivation
project in sufficient detail to cnable the commissioner to determine:

A, The compatibility of the project with other present or potential
uses of the requested area; and

B. Degree of exciusive use of the area essential to the proposed
project:

4. Owper's parmissfon.

That the applicant either owns or has wrii-

ten permission from the owner to use whatever land above high water

mark and to exercise any riparian right on the flats necessary to suc-
cessfully carry out the propused project.



1 3723, Satlefaction of certaln requirementa before notles of hanring

The commiasioner shall give notice of & henring on the application. if he
is satisfied that all the {ollowing provisions are met:

1. Information. That the application contains aufficient informntion to
show that the applicant is entitled to tha lessa provided in this chapter;

8. — true. That information contained in the application is true.

3. Riparian owners. That grunting of the lease will not unreaasnably jn-
terfere with the egress or ingress of any riparian owners:

4. Nuavigatlon. That the granting of the lease will not unreasonably in.
terfare with navigation:

8. Presxieting uses. That granting of the Isase not in conflict with the
Maine Constal Plan, applicable coastal zoning ordinances and does not
unreasonably interfere with preexisting uses.

1 374, Notloe
The commissioner shall give notice of hearinga as followa:

1. Publication. The commissioner shall cause notice to ba published
once a weaelk for 2 consecutive weeks 2 weeks prior to the hearing in some
newspaper of general circulation in the county where the proposed
location is siluated. end notice posted in 2 public places 2 weeka prior to
the hearing. in the municipality or monicipelities where the waters or
flats are situated or to which they are adjacent.

2. Time wnd place of hearing. The commissioner shall state in the
notice, the time and place of hesring. the name of the applicants and the
general area where work is to be undertaken.

1 3748, Leass

The commisaioner may grant the lease, if after the hearings. he is
satisfied that all conditiona are met and that the interesata of the State
will be promoted by cultivation or planting in the requested area.

1. Frefersnce. Inthe case of more than one epplicant for the leass of &
given area, preference shall be given as follows:

A. On the flats, preference shall be given to the riparian owner;

B. In coastal waler areas or public land under coastal waters,
preference shall be given to:

¢}

arge;

Fishermen who have traditionally and effectively fished in the

(®) The awner of an ares above ordinary low water mark, if the
lease is granted within 100 feet of ordinary low water mark.

9. Rente. The commisaioner shall set the renta for the areas so leased.

0 3785-A. To record lease

The applicant shall record the leasa in the ragistry of deeds of each
county where the flats, public land undar coastal waters or coastal water
areas are located. The applicant shall cauas publie sotice of the issuance
of the |erse. a dascription of the area and s enumeration of ali rastrio-
tionz of activity in the aren,. by pubiishing information as to the location
and nature of the lease once in a daily newspapsr of general circulation
in the county where the area to be used i located.

$ 3788. Ares to be marked

The sppiicant shall mark the leasad ares in a manner prescribed by the
commissioner.
0 3727. Grievance procedure

Any person aggrieved by a decision of the Commissioner of Sea and
Shore Fisheriea upon an application for s cultivation or management

lease under this section may petition directly to the Suparior Court for a
reversal or modification of auch a decinion, provided that:

L. Object

The object; wera ralsed at the hearing required by
this chapter; and
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9. Evidencs. The evidence of law or facts to subatantiate such
objections were presented at much hearing:

4. Daecision deirimantal. Decisions made by the commissicner
pertaining to enforcement of health regulations or a detarmination that
cultivation of a particular species would be detrimental to merine
fishery resources mre not appealable.

1 3788. Revooution of the lense

The commissicner may revoke any leave po granted, after notice and
hearing. in accordance with section 3725, to the holder thereof. if no
cultivation or management project in curcied out within the year after the
lease is granted. or such cultivation has been injuriouns ta marine species
in the area, or that conditions stipulated in the lsase have not been met.

§ 3789. Rights

A holder of a lease under section 3725 ahall have the exclusive right ta
cultivate and harvest the spacies stipulatad in his leass. Holdara of leases
for cultivation of any species on flats or iand under comsta| waters are
entitled to take all of that species in the specified leased area.

A holder of a lease under section 3725 must also obtain a spacial
license under section 3703, subsection 1, paragraph A, if a variance {a
sought in the applicability of the fishery taws and reguiations adminis-
tered by the Commissioner of Sea and Shore Fisheries.

& 3730. Renswul of loase

Any holder of a iease granied under sections 3721 and 3725 shall, upan
expirintion of the lease, have preference in the releanlng of the area
unless Lhe farmer lessee shall be in arresrs for rent. An spplication for
renewal shall be granted without notice or public hearing provided that oo
renewal shall be granted when the Commismioner of Sem and Shore
Fisheries shall. for interasts of the State, cease to lease 3nid area,
$ 3731.  Interference or unlawful taking

Any persan wha interferes with, annoys or molests anather in the
enjoyment of any lease authorized under this chapter ahall be subject to a
fine of not less than $100 nor more than $500 for each offense. or by
imprisenment for not mora than 90 days.

1973, v. 462, §2.

1 4811. Importing marine species

No person shall introduce or import for introduction into any of tha
coastul waters of this State any live marine species, either fish, shell-
fiah. crustaces or squatic plmat life, or the egge from any of said species.
or have in possession any such flah, eggs or marine apecies o introduead
or imported without written permission of the C i of Sea and
Shore Fisheries. The commissioner may grant parmits and sstablish roles
and regulations for the importation of live marine species, finh, eggs or
aguatic plaats into the State. Importers shall, whan requesting & permit.
provide the commiasioner with information as to the ber and speci
te be imported. the name and sddress of the source and a statement fram
& racognized pathologiet or biclogiat, ejther of & state conservation da-
partment, the National Marine Fisheries Service or United States Finh
and Witdlife Service, certifying the particular species to be importad are
free from bacteria. fungus, virus or any other infectious or contagious
disease. or parasites. predators or other organiama that might be dangar-
oun to indigenous marine life or the enviranment. Such statement shal!

pany each r t for permission tc import mny marine species,

the eggs thercof or any aquatic plant.

A violation of this section shall be punishable by a fine of not iess than
$100 or by impriscnment for not more than 80 days, or by both.

1970, c. 249,

§ 4883, Cultivation of oysters

Any inhabitants of the State, with the conment of the adjucent riparisn
proprictors. may plant oysters below low water mark in any navigahle
water in any pleee where there is no natural oyster bed, subject to this
gection:



1. Planter's dutfes Any person who wishes to take advantage of this
section shall do the foilowing:

A. He shall mark the area as follows:

(1) He shall enclose the area with stakes axtending at least 2 feet
above high water mark. but 30 as not to obatruct the fres navigation
of the waters.

(R) He shall place notices that the area is used for the planting of
aysters on the banks of shores adjacent to the protected area, not
mare than 10 feet nor less than & feel above the ground in conspicious
positions. The notices must be painted on wood in black capital
Roman tetlers, not less than 2 inches in height and oot less then
inch in breadth. so that the letters are plainly legible. He shall
maintnin the notices during the lime that he wished to have the
advantages of this section.

B. He shall describe the aren by metes and bounds in a written
statement which must state that he is using the area for the purposes
of this section and must include the written consent of the adjaceni
riparian proprietors. He shall record this written statement with the
town clerk of the municipality where the ares is located and with the
commigsioner.

9. Permittes has oxclusive righta; penslty. After he has complied with
all the provisions of subsection 1 he is permitted to piant oysters and has
the exclusive righl ta the teking of the oysters within the speclfied aren.

A. It is unlawlul for any person. without the conasent of the permittee,
to trespass within the area or to injure the area where tho oyaters
have been planted, and whoever does s0 shall be liable to the permittee
tn a civil action for any damageas.

€1) And in addition, if any person, without the consent of the
permittee, takes any ocysters or any shellfish from within the ares,
he shail he punished by a fine of not less then $20 nor more then
£50. ur by imprisonment for not mora than 3 months.

1 4304. Cultivation of clams and mussels

The municipal nfficers of any municipality. and the commigsioner in the
gvent that the municipality has been deorganized by Act of the
Legislature. are autherized to grant written licenass for the purpose ol
planting and cultivating clams, guahoga or muaaels upon the flats and
cracks of their respactive jurisdictions, subject to this section:

1. Burvey and plan muat first be made; fling. Before granting any
lieanae, the municipal officers of a municipelily, or the commissioner in the
case of a deorganized municipality. shall caune a survey and plan to be
mede of the terrilory within which licenses are to ba granted.

A. The plan is to be kept in the office of the clerk of municipality. or in
the office of the department if the munjcipality ls deorganized.

2. Total ares under cultivatlon lmited. The tota] ares under licensed
cultivatian may not excead 14 of the total area of all the Mats and tidal
creeks within the municipelity.

8. 'Term of icense. The term of the license may not be less than 5 years
nor more then 10 years.

A. The municipal officers shall fix the exact term within thoge limita
in event the legislative bady of the municipality fails to do se.

#. The commissicner shall fix the term within the 5 to 10 year limits
for denrganized municipalities.

4. Annual license fse. The licansee shall pay an annual license fee to the
municipality, or to the department if the municipality is deorgainized.

A. The municipal fee may not be less than $§ nor more than &5 per
acre anhually.

(1) The municipal officers shall lix the exact fee within those limits
if the legislative body of the municipality fails to do so.

B. The fee for a license in a deorganized municipality is %$5 per acre
annually.
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5. Persons gualifled for Heanse. A license may he granted only te a per-
son whn hig resided in the State for at Jvast one vear next preceding the
date of his applieation, or who has heen o taxpayer in the municipality for
at least one year nextl preceding the drte of his application.

6. May not cbatruet navigable water. No license may be granted if the
axprcise thersof would materially abstrucl navigable water.

7. Preference given in certmln cases. The granting af autherity shall
give proference to a riparian proprietor of adjncent property when there
are 2 or more applicants for the same area. and an adjacent riparian
proprictur is one of them.

k. Authority to pass ordinences. A municipality may enact municipal or
dinanees. which do not conflict with this section and ssctions 4305 and
4351, Lo further regulate tho licenses authurized by this sention.

9, Procedure In 1 4306 ta be foliowed. The municipal officers and the
ramnussioner shall follow the procedurs provided in section 4305 in gran-
ting lieenses authorized by this section.

§ 4305. Procedurs for licenaea authorized hy & 4304,

The procedure for geanting, assigning and holding the licenses
nuthorized by seetion 4304 is as follows:

1. Licenes sppllcation. Any prrson interested in oblaining a license shall
apply in writing to the municipal officers of Lhe municipality wherein the
Mats or crecks to be under license are located. or to the commissioner if
the municipntity is deorganized.

A. The application must stule a description of the exact area applied
{or.

B. The application must state that the applicant has rasided in the
Stute at Ieast one year next preceding the date of application, or that
the applicant has been a taxpayer in the municipality [or at least one
year next preceding the dale of application.

2. Notice of hearing. Upon reesipt of an application properly completed,
the munieipal officers. or the commissioner if the municipality is
dearennized. shall order notice of a public hearing on the application.

A.  The notice must state the name of the applicant, the date of the
application. a deseriplion of the exaet area applied for and the time and
plare of the hearimg.

B. The notice must be posted in st least 3 public places in the
municipality and published voee 0 a newspaper published in the
municipality. all at least 10 days befure the date of hearing.

(1) 1f there is uo newspaper published in the municipality, then notice
must be published in a newspaper having general circulation in the
municipality.

3. Hearing. The municipal officers. or the eommissioner il the
municipality is deorganized. shall hold a publie hearing at the time and
placs designated in the notice.

A.  Aunyinteresled person may give relevant evidence at the hearing.
4, Granting lleense, Aftar the hearing the municipal officers, or the com-
missioner if the municipality is deorganized. may granl the license within
the area sperified in the application, subject to the following provisions:

A. Al the requirements of section 4304 have been fulfilled.

B. The applicant pays the license fee for the first year.

C. The license sperifies the name of the applicant and describes the
exact aren under license by metes and bounds.

5. Area licensed to be marksd on plan; recording. Immediately after
granting the license the municipal officers, or the commissioner if the
municipality is deorganized. shall mark the ares licensed on the pian
provided for in section 4304.

A. The muniripal officers shall record uny license issued by them with
the elerk of the municipality, and shall record the license with the com-
missioner.



@, Duties of llcensse; marking arsa; notice. Immediately afler receiving
his lwense. the licenser has the following dutios:

A.  He shull cnuse the area covered by lis license to be plainly merked
by stakes, buoys, ranges of monuments which he shall maintain during
the entire torm of his license,

B. He shall place notices that the arey is licensed on the banks or
shores adjacent Lo Lhe protected arca not more than 10 feet nor less
than 6 leel ubave the ground in conspicueus pesilions. The notices must
he yminted on wond an black Reman Ietters nol less than 2 inches in
herht and not Less than o inch in breadth so that the tetiers are plain-
Iy legible. He shall mnintain the notices during the term of his license.

7. License recorded before effective; revoeation. No license becomes
affertive wntil the recording provisions af subsection 5 are fuffilled. and
fgilure ts place and maintain the markers and notizes provided by subsec-
tion § is suifivient cnuse for the revoeation of the license by the authority
granling the license.

8. Licanses to give annual raport. Every person licensed shall submit a
wrilten report on oath. on or before the first dpy of Januery of each year,
to the authority who granted his license. The report must state the total
number of bushels of each hind of shellfish produced or marketed from the
area {icensed during the preceding year, and an estimate of the total
number of bushels of ench kind of shellfish planted or growing on the
licensed aren at the time of the report.

B. Porfeiturs if area doss not produce. The granting authority shall
determine the market value of all the shellfish reported in the report
provided in subacction 8.

A. Ifthe tatal amount an any one report falls below the market value,
as thus determined. of $25 per acre within the Girst 2 years of the term
of the livense. or beluw Lhe market value. as thus determined. of §50 per
acre for any 3 consecutive years thereafter, then the muthority which
granted the license may declare it forfeited.

10. Awslg t of U Al may sasign his licenae to any per-
son who has resided in the State for at least one year next preceding the
date of the assignment. or who has been a taxpayer in the municipality
where the licensed area is located for at lenst one year next preceding the
datr of the assignment, provided the granting authority gives written con-
s%ent to the assignment.

A. Once the license is assigned. and the assignment has been ap
proved by the granting authority, the assignes has ali the privileges
and duties of the original licensee and is subjest to all the provisions of
iaw as though he were the original licansee.

Il 4308. Transpienting of seed clars and quahogs

The commiasioner is authorized to issue parmits to dig and transplant
sen quahegs or seed vizms Lo any persen licensed to cultivate shellfish un-
der the authority of sectinn 4304, subject to this section.

1. Application for permit. Any person xo qualified shall apply to the com-
missiener through the municipal officers of the municipality where the
seed quahogs or seed clams Lo be transplanted are located, or directly to
the commissinner il the seed quahogs or seed clams to be transplanted are
located in a municipality which hns been deorganized by Act of the
Legislature,

A. The application must state all the following infermation:

(1) A deacription of the exact area whara the sead quehogs or sead
viams are to be ebtained:

(2} A description of the means by which seed quahogs or seed clams
are tn be harvested for transplanting purposes:

{2
@

The method of transplanting the seed quahogs or seed clams:
A deseriplion of the area where they wili be planted.

2.  Noties of hearing. Upen receipt of an application propetly completed,
the municipal officers of the mu nicipality whera the seed quahogs or seed
clams are 1o be obtained, or the commissioner if that municipality is
deagranized, shali order notice of a public hamring on the application.

A. The notice must state the name and address of the applicant, the
date of application, a description of the exact area where the seed
quahogy or seed ¢lams are to be obtained and the time and place of the
hearing,
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B. The nulice must be posted in at least 5 public places in the
municipality, wnl published onge in & newspaper published in the
municipality. wll at least 30 days belore the date of hewnring.

(1) If there is no newspaper published in the municipality, then
Aalice musl be published in a newspaper having geners! circalation in
that municipality.

C.  Natiee of the hearing musl be given the commissioner. unless the
municipniity fram which the seed quahogs or seed clama are to he otain-
ed is devrganized,

3. Disapproval; sppeal; denial. After the hearing the municipal officers
may disapprove the application, in which case the applicant may appeal to
the commissioner whose decision is final.

A. Ifthe municipality is deorganized, the commissioner may deny the
applicntion and that denial is final

4. Approvel of application. After the hearing the municipal oficers may
approve the apptication if aill the provisions of this section are met, and
the applicant shall then forward & copy of the application and approval to
the commissioner.

6. Granting of permit. Alter receipt of the copy of the application and
wpproval, or after the hearing if the seed quahogs or ssed clams are
located in o deorgrnized municipality, the commissioner may grant the
permit. subjert to the lollowing provisiona:

A. The commissioner shall appraise himself of the conditions under
which the transplanting wiil take place before issuing a permit.

B. The aced guahogs or seed clams may be planted only in flats
located in this Stiata,

C. The permit must conlain a specilic expiration date, and a specifisd
maximum volume of seed quahegs or seed clams which may be
transplanted within the permitted time.

(1} The maximum volums of seed quahogs or seed clams to be
transpianted under all permits may not excead 25% of the estimated
seed quahog or seed clam population in wny given ares. and the max-
imum volume granted to any one permit holder may not exceed 5% ol
the eatimuated seed quahog or seed clam population in the area
sperified in the applination.

(a} Resenrch personnel of the department shall determine the ased
quahog ar seed clam population by utilizing accepted survey
methods.

8. Rights of permittes. The holder of a permit may remove seed
guahogs or serd clams, whichever is apecified in the permit. [rom the area
speeified in the permit, transpart them to and transplant them in the ares
speaified in his permit. provided he does nol exceed thea maximum voluma
apecified in his permit

1 4309. Certificate to ship shellfish sut of state

It ig unlawful for any person. firm or corporstion to ship beyond the
limits of this State any solt-shell clams, guahogs. oysters or musaels,
whether the same have been removed from the shell or not, or to sell such
shellfish to another for shipment or transportaticn bayond the limits of the
State. or to cause the same to be done, without having e current shellfish
rertilicate rom the rommissioner as provided in this section.

Article 3. Prohibitad Arcts

4 435]1. Vioiations regarding sheilfleh cultivation; local eafor i

The fellowing provisions apply to areas under the licenses authorized
by section 4304,

1. Taking shatiflsh without t of i ; penalty. [t is unlawful for
any person. cxcept the licensee. his employess, heirs or asaigneen, to dig
or iake clams. gquahogs or musaela, or clam. quahog or muesel seed from
the area licensod. The licensee, his heirs or aasignees have exclusive use
of the sheilfish in the area described in the license during the term of the

license.



A. The licensee, his heirs or assignees may in a civil action recover
ireble damages and costa of any paraen who, without his or their con-
sent. digs or takes any clama. quahogs. musaels or other ahellfish from
the area covered by the licensa,

B. Whosver sc digs or takes cltams, quahogs or other shellfish shall, in
addition. be punished by a fine of $20 for each affense. or by imprisen
ment for not more than 30 days. or by both,

R. Molesting shellfish without 4 af li . Ity. It is unlawful
for any peraon, withoul the ennsent of the licensea, hig heirs or asslgnees,
to do any of the following acts. and whoever does so shall be punished for
the first offense by a {ine of not more than $20 or by imprisanment for not
more than ane month. and for a subsequant oifense by a fine of not more
than 850 or by imprisonment for not more thaa & months:

A. Towork a dredge. tongs. raka or other implement for the taking of
shellfish or any description. for any purpose whatever. upon or over the
area covered by the license;

B. To disturh the growth of shetlfish upon the area covered by the
license in any manner;

C. To discharge any substance upon the area coversd by the license
which may directly or indirectly injure the shallflsh thereon.

3. Molesting murkers: penalty. It is unlawful for any parsen to willfully
do any of Lhe following acla, and whoever dosa so shall be punished by &
fine of not more than $20, or by imprisonment for not more than 30 daya,
and in addition shall be liabie in a civil action to the licenaee, his heirs or
Astignees in treble damages and costa:

A.  To willfully injure. deface. destroy, move or remove any mark or
beund used to define the extent of any aree covered by a license:

B. To willfully place any unauthorized mark or bound on the area
covered by a license:

. To willfully fasten any boat or vessel to any mark or bound uged to
define the extent of the rrea covered by the license;

D. To willfully injure, deface, destroy. move or removs any notice re-
quired by mection 4308, ’

4. Lotal safor It is the responsibility of the municip;lit_y, or the
commissioner if Lhe municipatity is deorganized. tc enforee ail provisiona
relating to licenaes issuad under the authority of section 4304.

B 4388. Moathod of iaking clama or marine worms

It ia unlawful to take or dig clams or marine worms in the State of
Maine contrary to this seelion, .

1. Hand powered devices oaly. [} is unlawful to teke ar dig aoy clams or
marine worms, except by devices or invtruments operated sciely by hand
power

2. Boats and hydraulle dredges. 1L is unlawful for the purpose of taking
¢clams or marine worms to dig. rake. loomen or disturb the flats with the
propeiler or with any other part of any bent or hydrauvlic dredge.

3. Department equipment excepted. This soction does not apply to
cquipment eparated by the Department of Sea and Shore Fisheries,

%. Muaryland dredgws sxcapted in Hancook County. This section does not
apply te any Maryland type dredge operated solely within the limits of
Hancock County. provided permission 1o operate the dredge is obtained
from the municipal officers of the municipulity where the dredge ia
aperated, and provided no marine worms taken by these machines may be
marketed in any form or manner.

5. Hydraulic or mechanical dredges sxeapied in Town of Phippsburg.
Thiz section doea not apply te any hydraulic or mechanical dredge
aperaled solely within the Tawn of Phippsburg, provided that the opera-
tion 15 & part of the town shetlfish management program and provided
permission Lo operate the dredge is obtained at & special or annual town
meeting of the Town of Phippsburg. The town shall be authorized to
chargs a fee of $20 for a license to operate said unit and assess a tax of
ECe prer bushel of soft shell clams harvested during.the period of a state-
appraved management program.

8. ~betweesn Cape Ellzabeth and Pemaquid Polint. This section does not
apply to the operation nf any hydraulic or mechanical clam dredge ap-
proved by the Department of Sea and Shore Fisheriea nperated bolow low
water within an area between Cape Elizaheth end Femnguid Point,
provided lhat such operation is not used for taking marine worms.
lohsters or uther crustaceans and is done with the approval of the Depart-
ment of Sen and Shore Fisheries, The Department is uuthorized to charge
an annual (ee of $50 10 lirense each hydraulic or mechanical dredge and to
eollert o tax of 10¢ per bushel of soft-shell clams taken by such dredges
and nn more than 3¢ dredges shall be licensed in any ealendar year.

A. All lirense fees and revenuss derived under this subsection shall
be used by the Department of Sea and Shore Fisheries for the purpose
of studying the aftereffeets on the nquatic growth and fish life in the
drodiend e

{1) Al information galhered as a result of the above study or
studies shall be made avaiiahle to the Department of Tnland Fisheries
and {iame.

B. PFarhdredge aperator shall keep n daily repert of the area in which
he opernted and these reports shall be given to the Department of Sea
and Shnre Fishrries on ot hefare the 15th day of aach month for the
precoding month,

1965, «. 106: 1963, ¢ 250

§ 4558, Belzure and disposition of squlpment and apecies

All fish. sheflfish, lobsters and other marine species, rnd parts there-
of. which ure taken, caught, bought, sold, shipped, transperted or found in
the possession of any person in viclation of any provision of chaplers 401
to 417, ar in viclation of any regulation authorized by chapters 401 to
417. is contraband and is subject to forfeiture to the State in accordance
with this section and section 4510. All eguipment used or possessed in
violation of any provision of chapters 401 %o 417. or in viciation of any
regulation authorized by chapters 401 to 417, is likewise contraband
and sn subject to faorfaitura.

1. May be salaed without warrsnt; wardens duty ie libel; contents of
libel. Whenever a constal warden seizes any of the above items and does
neot return them to the owner, except as provided in subsection 2, he shall
within a reasonable time file a tibel with a judge. He shall inmert the
following information in the libel:

A. The description of the items seized by him:

B. A statement that they were seized by him on a certain day in &
ceriain municipality:

C. A statoment that the items saized were either taken. caught.
bought. sold. shipped, transportsd. poasessed or used in violation of a
provision of chapters 401 to 417, or a regulation authorized by
chapters 401 to 417, whichever is spplicahle:

D. A prayer for a decree of forfeiture of thoese itemas,

2. ltems which need not he lbeled. The following it®ms need not be
libeled:

A, Il the aggregate value of ali items seized is less than $10, unleas
there is reasonable doubt as to their owrership:

B. All marine species of illagal size. shellfiah taken from polluted
areax. female egg-bearing lobsters. V-notchad female lobatera, lobaters
which have been mutilated so that their size cannot be determined.
female Ilobsters which kave been mutilated so as to obliterate a
V-potch, and mny other merine speci the p 1 of which is
uniawful throughont the State.

5. Order of notloe; contenta. The judge to whom the libel ia directed shall
fix & time for the hearing of the libel. He shall issue an order of notice
to el persons interested, in which order or notice he shall inmert the
following:

A. A citation te all persons interested to appesr at the time and
place appointed for the hearing and ahow cause, if any they have, why
the items described in the libel should not be declared forfeited
ta the State:

B. The time and the place fixed for the hearing;

[



€. An oprder that i troe copy of the libe] and the order of the notice,
atlestied iy s constal warden. be pusted 1n 2 conspicucus places in the
muntepidity, of place where the itemns were seized. at least 10 days
befure the day seb for the hearing:

D. In event that the items were stized from the possession of a
commob carrier. he shall order the commen carrier served with a
true capy of Lhe dibel und the order of court, attested by a coastlal
warden. by leaving the same ut his place of business nearest to the
place where Lhe items were seizad, at logst 10 days before the day sat
for hearing.

4. Sale or other dispeaitlen prior to haaring. If alter receipt of the
lihel ind befare the hearing. the judge finds Lhal the itlems seized wili he
unsintable for food. or other use. at the day of hearing. he shall order the
officer whn made the seizure to dispose of the same.

A, The alliver may then dispose of the items at public or private sale
ar otherwise dispose of such property,

H. Ifthe items are disposed of by sale. the afficer shall hold Lthe pro-
ceeds of the sale subject to the decision of the court ms to fnal dispo-
sition of them,

&. Items or procesds farfelied if no court appearance; procowds dis-
posed of in same manner as fines, If no claimant appears at the hearing
an the libel at the time specified in the arder of notice, on return of
service of the officer in complisnce with the order of notice. the judge
shall declare the items forfeited to the State.

A.  If the iterns have been sold in ascordance with subsection 4. the
officer shall turn the proveeds over to the judge who shall dispose of
them in the same manner that he dispnses of fines collagted under
chapters 401 to 417,

8. Duty of olalmant to file written claim on or before hearing day;
contents. [f any person appears at the time of the hearing on the libel as
specified in the order of notice. and claims titls to any item listed in the
likel. or ¢inims the right Lo pnssession of any item, he shall file a written
claim with the judge on or before the day set for hearing. The claim nst
vontain the following:

A. A stalement of his title or right so claimed and the foundation
Lhercof:

B. A statement af the speeific items claimed;

C. Astatement of the time and the place of the seizure, and the name
of the officer by whom they were seized:

D. A statement that the items claimed were not held in possession or
use. with his knowledge or consent. in violation of any provision of
chapters 401 to 417, or in violation of any regulaticn suthroized by
chapters 40 to 417

E. He shall state his husiness and his place of residence:
F. He shall sign and make oath to the claim before the Judge.

7. Claimant sdmitted ns party; hearing. If any person, firm or corpor-
ation makes a written claim as provided in subsection 6, the judge shall
admet him s o party to the process. shall proceed to detarmine the truth
of the allegations in the claim and libel and shall hear any relevant
evidence offered by the libellant or the eclaimant.

8. Court order if claimunt found entltlsd o any item elalmed, If the
Judge vpon hearing is satisfied that any item listed in the claimant’s
claim was not, with the ctaimant’s knowledge or consent, used or pos-
sessed in vidlation of any provision of chaptera 401 to 417, ar any regu-
tation authorized by chapters 401 to 417, and that the claimant has title
or is entitled to possession of that item, he shall give the claimant an
order in writing. The judge shall direct the order to the libellant
commanding him to detiver that item to the claimant, or, if the item has
been sold. to deliver the proceeds of the sale to the claiment within 48
hours after the demand.

9. Forfelture: executlons for cost; appeal; recognizance. IT the judge
finds thal the clamant s not entitied 1o any item claimed. the judge
shull render judisment ngainst the claimant far the State lor costs to be
tsted s in civil eises belare the judge. The judge shall issue an execution
for the costs s m civil cases. The judge shail declnre the articles for-
frited Lo the State IT the items have been sold in arcordance with sub-
section 4. the officer shall turn the procesds nf the saie over to the judge
whie shall dispuse af them o the same manner he disposes of fines
eollocted wnder vhaplers 400 o 4317

A, The clamant may appeni to Lhe Superior Court next to be held
within the county whers the judge's court s locnted, and, if he appeals.
the judige muy order Lthe claimant ta rocogniza with sureties as on
appenls i civel eases from the Jadge.

B. The judgs may order that the items or proceeds of sale remain in
the custody of the officer pending the appeal.

10.  Dlsposition of forfeited ltema. The officer shail turn over any articles
declivred forfeited to ths commissioner who shall digpose of the same.

1965, ¢ 431. 409

% 4853. Report to commissloner

The coastal warden making any seizure under section 455 shall with-
in 10 days thereafter repart all the particulars of the seizure, the sale or
other disposition. the court action taken and all expenses involved to the
commissioner,

¥ 4554. Repealed by P.L. 1985, c. 431, 1 10.
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Information Leaflets

Price
Ring, Paul D. Marine Research and Development Projects Free
Being Conducted at the University of Maine.
Ring, Paul D. (ed.) Marine Related Films Available Free
from the University of Maine Film Rental Library.
Reynolds, Clark G. Nautical Historiang Consider Free
Organizing.
Ring, Paul D. Problems in Marine Science I. Ccean Free
Currents: Water Movements in the Atlantic Qcean.

Bulletina
Ring, Paul D. (ed.) Haine's Fresh and Salt Water 51.00
Pleasure Boat Service Industry Boating Business Work-
shop, March 26, 1973,
Technical Reports

Riley, John G., Richard J. Rowe, and Herbert Hidu. $ .50
Oysters: Reattachment As Method of Rearing Cultchless
Hatchery Oysters. Comm. Fish. Rev. 3&4{5-6): 41-43.
Riley, John &. A Mechanized System For Oyster Produc- § .50
tion. Amer. Soc. of Agr. Eng. Paper NA 72-106.
Riley, John G. Mechanical Handling Techniques For $ .50
Shellfish Production. Amer. Soc. of Agr. Eng.
Paper 72-574.
Blamberg, Donald L. and David C, 0'Meara. Dehydrated $ .50

Scallop Viscera, A Potential Component of Poultry
Rations. Poultry Sci. 52(3): 1203-1205.

Blamberg, Donald L., David C. O'Meara, Richard W. Gerry, $ .50
Paul C. Harris, and Thomas A, Bryan. Preliminary

Observations Concerning the Nutritive Value of Dehydrated
Scalleop Viscera as a Component of Poultry Ratioms.

Univ, of Maine Life Sci, and Agr. Expt. Sta, Misc. Rept.

129,

Miscellaneous Publications

A Proposal to Initiate the University of Maine's Coher- Op*
ent Project Sea Grant Program, Culture of Resources in a
Cold Water Marine Enviromment.

A Proposal to Renew the University of Maine's Coherent QP
Preject Sea Grant Progrem, Vol. I and II, December 1971.

A Report on the University of Maine's Sea Grant Program oP
for 1 May 1971 to 30 April 1972,

A Proposal to Renew the University of Maine's Coherent Free
Project Sea Grant Program, Veol. T apd II, January 1973.
University of Maine Coherent Project Sea Grant Program Free

Annual Report for the Year Ended April 30, 1973,

The above 1ist of publications were produced by the Sea Grant Program at the
University of Maine, Orono, Maine D4473,

These publications are available from: Maine Sea Grant Publications, Ira C.
Darlipg Center, Walpole, Maine D4573.
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