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1.0 E X E CUT I V E S U MMA R Y

Study Purp05e

This final report i5 based on a five-month study of the private marine
shellfish aquaculture industry in the ten.coastal states from Maine south
to Virginia.

The study was conducted by Profiles Research & Consult ing Groups~ Inc. ~

from December~ 1980 through March~' 1981 under its contract with the
National Marine Fisheries Service in Gloucester, Massachusett~.

The overall purpose of the study was to compile, for calendar year1979,
information concerning:

the number of producers,
the quant ity and va lue of products;
water resources· used,
acreage used,
facilities employed,

. actual ernployment for the year 1979 and future manpm'ler needs.

Study Summary

. 1his section hriefly summarizes the major findings and conclusions \'lhich
are presented in detail throughout this report. We Here able to determine
through this study that the comrnunity of interest involved in private
marine shel1fish aquaculture is considerably la.!"ger than \'/aS predicted by

,the National' Marine Fisheries Service. At present, some 257 businesses
actively pu(sue marine 'shel1fish aquaculture production in the states des
ignated to be surveyed. They range in size from one-ma~ cottage industries
barely eking out an e~istence to vertical'yintegrated aquaculture corpora
lions reporting multi-million dollar gross annual sales. There are indica
tions that lhere ~ere considerably more shellfish aquaculturists in busi
ness thrce to ten years ago.
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Conclusions

The major conclusions of this study are as follows:

PROFILES RESEARCH & CONSUUlNG GROUPS.INC.

Pollution and disease have seriously depleted thi number of shell-
" fish aquaculturists active in production throughout the Northeast.

Pollution control methods, themselves, have been nearly' as detri
mental as the pollution controlJed, ·to same she11fish environments
and populations.

Depletion of natural seed stock has severely hampered expansion or
maintenance of aquaculture production levels.

Shellfi sh production had a total value of more than $15 mill ion
from aquaculturc efforts in 1979.

Thc arnount of acreage in aquacu1 ture product ion often exceeds the
total amount considered availab1c by state authorities.

The New Eng1 and area exhibited the greatest number of culturing
techniques and the more innovative adaptation of facilities; yield
per acre is substantially grcater. Thc Ncw England shellfish aqua
culture conullunity is of more recent origin than that of the balance
of the region studied. Individual aquaculturists in Ne\'J England
were more likely to have obtained advanced educatianal training, as
\'Je11 .

There is a diversity of available methods far marketing shellfish
aquaculture pn:>duction. Few shellfish aquaculture producers have
the market knowledge or the financial capabi1ity to take advantage
of most of those methods.
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2.0 I N T ROD U C T ION

2.1 Background and Purpose .

In Oecember, 1980, Profiles Research &Consulting Groups, lnc. ~as commis
sioned by the National r1arine Fisheries Service to conduct a five-month
study of the Private ~1arine Shellfish Aquaculture Industry in the North
east. Thc tcn coastal states of Mainc, New Hampshirc, Massachusctts,

. Connecticut, Rhode Island) New York, Ne\'1 Jersey) Oelaware) Maryland and
Virginia constituted the surveyed area. The study \'las concluded. in Narch,

. 1981.

The purpose of this study was to compile information concerning:

1. The number of producers, 1979 (by state and by species);
2. The quantity and value of products, 1979 (by state and by species);
3. Water resources used, 1979; .
4. Acreage used, 1979 (by state and by species);
5. Facilities used in private marine shellfish aquaculture) 1979;
6. Employment$ 1979 (by state and by species); and
7. Present and future manpower training needs.

For the purpose of our survey, the term "Private Marine Shellfish Aquacul
ture" was defined as any business enterprise which propagates ~nd/or rears

.she11fish in marine or brackish water environments. Lobster ponds where no
feedi ngs are done, sheddi ng-out fad i i des for 'crabs, shellfi sh re1aying,
depuration and cultching-only operations \'ICre excluded.

2.2 Tasks by Methodology for this Study

The study by approach involved four (4) basic tasks:

Formation of the community of intercst,
Formation of a questionnairc,
Conducting the interviews, and
The tabulation ancl presentation of findings and conclusions.
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The most crit lcal and difficult task for th 1s study became the ident ifica
tion of the community of interest. Preliminary research had indicated that
there was no single. direct source for compilation of a comprehensive list
ing of shellfish aquaeulture enterprises. In addition. initial contacts
revealed that the community of interest was substanti ally 1arger than the
65 to 90 entities estimated by the National Marine Fisheries Service.

Consequently. Profil es used a mult ipl e-refereneed grid method \'/hi eh first
consisted of the following eight (a) sourees:

1. National· Trade Associations

World Marieulture Society
United States Aquaculture Couneil
Shel1fish Institute of North Ameriea

2. State and Regional Assotiätions

New England Col1aborative for Aquaculture
Haine Aquae~lture Association
Rhode Island Aquaculture Association
Rhode Island Seafood Couneil
Virginia Packers and Planters Association - assimilated by:

Virginia Seafood Couneil .
.

3. State Departments of fish and Game. Cowmerce) Agriculture. Marine
Resources Commissions and Narine Products Commissions

4. .State Agents

5. Federal Government Agencies

U.S. Depar.tment of Agriculture. Scienee and. Technology Division
National Marine Fisheries Service
Sea Grant Agencies

6. Trade Journals and Oirectories

Aquaculture Magazines' Buyers Guide
The Directory of Aquaculturists in the Northeast
Aquaculture Oig~st

SINA's Membershlp Directory

..



7. Universities

University of Rhode Island
Virginia Polytechnic Institute
University of Maryland
Unive~sity of Delaware

8. Vendors and Competitors

I.

I, I
I'
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2.3 Forming the Community of Interest

The combination of trade associations, regional interest groups, Sea Grant

'personnel and state 1icensing agencies yielded the bulk of the cornmunity of

interest. In the five (5) southerly states, marineadvisory agents were

the only consistently high-quality sources of information.

Research of the Gommunity of interest indicated the industry to' be larger

than expected. Conslderable effort, therefore, was expended to l'efine the,

'identification methodology. The extra step was necessitated by the corrmun

ity of interest's lack of accessibility. As indicated elsewhere) there is

no single, direct means of access to the shellfistr aquaculture community

and many of the enterprises maintain intentionally 10\'1 profiles. A list of

the private marine shel1fish aquaculture enterprises, that \'lere identified

and interviewed for this survey is included in the Appendix as Exhibit A.

It should be of considerable benefit to anyone doing future studies of

marine shellfish aquaculture.

and helpful.in
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A 'list of contacts found to be particularly knO\'lledgeable

the formation of the comlflunity of interest is also included.

found in' the Appendix section as Exhibit B.

2.4 Formation of the Questionnaire

The OMB questionnaire originally received by Profiles had previously

evaluated as unusable in its received form. An adaptation of Profiles

vised questionnaire reflecting the uniqueness and peculiarities of

shellfish aquaculture industry was prepared. as shown in Exhibit C.in

Appendix section of this report.
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2.5 Conducting llle Interviews

The shellfish aquaculture community of interest proved significantly great~

er than anticipated. The "contracted number of interv:iews to be performed

within the industry serves as a statistical sample from \'lhich "to project

industry data. In order to generate a manageable and randorn base of inter

view subjects t a multiple tier mail-out procedure \'las devised. A copy of

the letter .and response card is included in the" Appendix as part of

Exhibits 0.1 and 0.2 ...

2.5.1 Random Selection Method

For states with fifty (50) or more identified shel1fish Aquacu!turists t the

mall ing was .d0ne in three t iers t öne-:third of the total in each mall ing.

States w1th more ident ified enterpri ses than fi fteen (15L and 1ess than

fifty (50) 'were mailed questionnaires on a two tier basis t one-half the

total. in each mailing. States w1th less than fifteen (15) identified

she11fi sh aquaculturists were canvassed by telephone unt i1 the required

number of interview volunteers had been secured.

The muH i-t iered mail ing approach, while t irne cot:Jsuming, generated S1xty

six (66) qualified contacts wi11ing to be intervicwed. Twelve (12)

respondents \'le."e unwil1ing to participate or disqualified themselves. Ten

(10) of the letters \'lere returned as undel iverable.

The overall mailing list totalled 603 names. From this base we Vlere ahle

to arrive at the final population of the community of interest. For the.
mailing proccss alone, positive response was 11 percent; negative l"eSpOnse

and undeliverable returns carne to 3.6 percent. Total response to the mail-·

ings were 14.6 percent. A more detailed discussion of the multi-tier mail

procedure appears in the Appendix as part of Exhibit E.
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2.5.2 Actual Interview Procedu\e

·The personal contact) even via telephone) enabled the interviewers to re
phrase and clarify questions \'lhich \'Iere unclear. Profiles' interviewers
evaluated all the interviews as being of high quality. The responses \'Iere·
technically clear and provided the data necessary to study completion.

Other than a refusal to divulge specific harvest information on the part of
four (4) of the s'ubjects) the interviews progressed smoothly. There was no
discernable difference) in this survey) between the data gathered by tele
phone and that gathered through on-site intervieh's. Telephone intervie\'1s
were conducted by the Project Managers.

r:
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Profiles contacted the identified interview participants by telephone' to

arrange appointments) sent a letter confirming the appointment date 'and
then met with the representatives of the aquaculture entit~es for the per
sonal interview· in sixiy six (66) case~. In twelve (12) cases th~ inter
view was conducted by telephone) as authorized by Dr .. Hanks and 11r.

Bocelle) our Technical Representatjve and Contracting Officer) respective
ly.



Frorn NevJ Jersey north\'lard through ;'1aine, the industry is mm'c tcchnology

influenced. 1·1ethods developed in. other parts of the \'lol'1d, notably the

Orient, are used to producc the maximum crop from a 1imited arnount of pro

duct ive coastal vlaters. Capital risk is greatcr in these types of ycntures

In this region the individual enterprises are, properly, planters. Seed

oysters from a limited variety of. eommereial sources o~ privately held

colleeting sites are bottom planted on leased 01' owned oyster beds. Three

years later, these and any naturally occurring oystersare, hopefully, har-

vested at market size.

, ..,

'.
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11ajor Findings

There are bIO distinct sub-communities in' the .shellfish aquaculture indus

try as rcpresented in the 10 coastal stales of the Northeast. From

Virginia north to, and includi~g, New Jersey, the industry is almost en

tirely bottom culture and oyster. (Crassostrea virginica) oriented. Thefe

are a handful of hat'd clam .(Mercenaria mercenaria) entrepreneurs on the

Atl ant ie shore of .NevJ Jersey and one infant firm growing hard and soft

shelled clams in Virginia. On the eastern shore of Virginia,'we \'J(~re able'

to ident i fy one oystcr hatchery and one hard cl am halchery. These two

enterprises refused to participate in the survey for. reasons of confiden

tiality. The one infant· firm gro\'ling hard and soft,clams on Mobjack bay

did participate in the survey.

3.1
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f!l Of primary importance is the fact that there are' significantly more

f private, commerci,al shellfish aquaculturists than had been expected. A

i community of 257 active shellfish growers was identified~ National Marine

J Fisheries Service projections had indicated a corrlllunity o{ interest' in the
I'fIr • -range of .65 to .90 enterprises. Even so, the numb.er of active shellfish

! growers is greatly reduced from that of five to ten years'ago.
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and the northern cntcrpri ses appear more 1abor i ntens ivc. 11O\'l'ever ) Yield

and value 'of harvest per acre is substuntlally high'er in the northern

region. Environmental manipulation apparently rcsults in 10wered suscept

ibility to natural predation and sedimenta1 pollution. Concentrated pro

ducing areas are also more easily patro1led.

Throughout mu<::h of th~ region, natural aquaculture difficulties are com

pounded by archaic and cumbersomestate leasing 1aws and attitudes'. Par

ticular1y in Delaware, Maryland and Virginia, existing statutes and regula

t ions force she11 fi sh aquaculture enterpri,ses to c ircumvent the 1aw in

order to produce quantities sufficient for profitable operation.

Special interest groups have combined with official apathy in much 'of the

Northeast, to the detriment of shellfish aquaculture. As a result the in

dustry is hanstrung with regard to a substantial number of concerns:

Tim~ly processing of lease applications.

Implcmentation of improved harvesting technology.

Restrictions on growth'and marketing of readily acceptable food
species c1assificd "exotic" by interest ~roups.

Chemical agents used in po 11 utlon contro1 '\"hich, themselves, deci
mate shellfish populations.

The individual shellfish aquaculturist's need for start-up and de
velopment capital in order to establish, or further develop, vi~
ble' commercial activity.

Throughout the Northeast there is a detectable undercurrent of, animosity

between' the commercial fisherrnen and shellfish hai'vesters on one side, and

the cornmercial shellfish aquacultllrists on the other. The .fishermen pre

date the aquaculturists, as a group, and are jealous of their rights of

access to \'later columns and bottoms. They are also better organized, more

nllmerous and apparently more politically·cognizant. As a rcsult, most pro

posed dcvclopments beneficial to thc uquaculture community at state levels

have been dcteated or dilutcd to the point of ineffectuality before pass

age.
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, .3.2 Trends Within thc Industry

,
i.,
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Particularly in the southern section of the subject area, there is netlr

community-wide resistance to new methods and techniques by existin~ shel1

fi sh p1anters. Rel uctance to use hatchery-produced seed and resi s t ance to

offbottom culturing mcthods typify this attitude. Failure in virtual1y all

'insta~ces to respond dircctly to markets other than fresh consumption or

shucking stock is also typical.

In someisolatcd areas, talk of accommodat ion betHcen the aquaculturists

and commercial and sport fishermen is a hopeful sign. Ncaningful comrnuni

cat ion betwecn the I/farmer t' and I/hunter" groups must occur before quantum

.leaps in aquaculture tcchnology and production can be made.

While most state .governments have been apathetic-to-antagonistic with

regar.d to the commercial .shellfish 'aquuculturc industry, two in particular

. have started to encourage the concept.' Nainc has for five years organized ,

\'lorkshops and training, enabl ing individuals to' enter aquaculture. Start-

eup loans and other assistance have been' provided ~s Hell. Of thc assisted

growers interv.iewed for thc survey, tcn percent (10%) say they will not

continue their activity. Within the past year, New Hampshire 'has enacted

aquacul ture legi sl ation favorable to the fl cdgli ng industry in that state.

The most compelling situation is the ever-incrcasing demand for seed stock

.of the various species, as ~xisting aquaculturists attempt organizat.ional

growth and n~w enterprises enter the field. Natural seed sources ar~ grad

ually being depl eted. Hi storic fail ures noblithstanding, ,hatchery stock

with good survivalrates will havc to be developed and utilizedfor commer~

'cial production. Aquaculturistsin the northern states .havc· already

accepted this eventuality. Th~ir counterparts in thc rest of the region

may gradually be recognizing the necess·ity of such accomodation. '



Persistent disease and pollution problems continue throughou~ the region.

Oespite progress made thus far. r·~sx sec.'TlS to be recurring in thc Chesapeakc

ßayarea. Industrial \'tater and sedimental pollution are still ·at unsafe

levels in many areas. In numerous instances pollution treatment methods

are poisonous to shellfish. Continued study and \'Iork on these problems is

required.

3.3 Facil ities

Very few facilities are used from New Jersey south through Virginia;'none

in actual production. The h/o identified hatcheries in r·~aryland use small

buildings\'tith assor~cd tanks for larval growth. Juveniles are transferred .

to trays in natural waters as soon as pos~ible. The industry in the south

ern sector relies upon bottom'culture entirely for growth to market size.

From New York north through r1aine. the industry is increasingly tech~ology

influenced. Floats. rafts, trays, longlines and lantern nets m'e used in

var ious combinat ion for oyster and cl am groi'lout. Tubes and seed co lle.cting

ropes are common ly . used for musse 1s. Perhaps of greatest importance,

though, i s the i ncreas ing1y sophi st icated nursery and hatchery operations •

. Severa1 firms have begun hatchery development for operat ional se1f-suffi

ciency. Others produce sced of species' as a market product. Each operator

seems to prefer a specific type and size of tank for a1gal, larval and juv

enile development. Not all of the hatcheries use conic1es, despite ·the

design advantage. Cost appears to be the major detcrrent.

3.4Water Resources Used

Very fCi'! of the commerc i a1 shellf i sh aquacultur i s ts actua11y l-egulate or

contr-01 the \'tater resource. The shellfish hatchcries monitor and contro1

temperature, to an extent, and flow. Crustaccan cnterpriscs> whether' pro

duc ing for human consu:npt ion or bio-assay spec imens do regul ate flow and

tempcrature. Virtua1ly no feeding of any type was ousel-veo thl'oughout the

survcy. An exception was observance of shrimp grown and red to trout cu1

tured in the sa'Tle facility.

••
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3.5 Quantity and Value of Products

The predominant species produced by the private commercial shellfish aqua

culture industry is the American Oyster (Crassostrea virginica). '.Of the

ten states in the Northeast subject area, nine produce this species. Only

NeVl H(1~pshire does not. The American Oyster harvest ~otals l,5QO,OOO

bushels, over 13 million hatchery seed and generates $14,786,32~ in market

. value throughout tlle region.

On astate by state basis, Virginia produced nearly 615,000 bushels of Co'

• virginica, worth over $5 million•. The lone responding clam grower,' \'11th

.. hlO ponds and an imp~undment--a 11 man made--produced no harvesL

In New York, shellfish growers were unwilling to relcase crop data, either

in terms of bushels or dollars. Secd production alone, ncarly a11 of \'Ihich

'rIas for internal consumpt ion, \'las substant ial. Seed value for l.=- virginica. ,

\·Ic1S $1,064,425, estimatcd, for sced and eycd larvae. H. mcrcenaria seed

worth $1,323)530 was produc6d, also for internal consu~ption. ,

In Dela\'lare, grO\-lcrs rcported oyster harvest of almost ,40,000 bushels,

wOI"th over $375,000. NeH Jersey, sharing thc' Dela\'larc ßay, reported a

622,928 bushel oyster crop. Market value 'rIas nearly $5,500,000. Ne\'l

Jersey's cla~ industry, based on our statist1cal sa~ple, reported no har~

ves,t figures.

Naryl and produccd over 163,000 bushels of market oysters \-Iorth nearly $2
million. It should be noted 'that due to un\'lieldy lease. statutes, many

planters "administer" multiple leases, which Maryland grants onlY,to indi

viduals. . As a result of this cumbersome process, it \'1as impossible. to

deterQine harvest figures w1th exactitude. O~~ operator, alone, is report

cd to have harvested and processed more than $2,500,000 worth of oYsters.

It is fair to estimatc that at least half that ullount wa~ wild harvested.

The 1\-.-0 private, commercial hatcheries in Maryland produced 3,750,000 'seed

\'/ol"th $50,875 •

I
I,
j
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Connect icut shellfish grov/ers, ent ircly I:.. virglnlCa, refused to divulge

crop information. Although the total crop was sizeable, little of it was

generated by aquaculture, as defined by the survey. ßecause of ponut ion

levels in Long Island Sound and environs, depuration relaying plays an

important part in the shellfish industry of the area.

Rhode Is1 and grm'lers harvested over A million C. virginica, by .count, . as

seed worth $8,500.

Massachusetts reported nearly 29,000 bushels of C. virginica worth

$692,000. The M. mercenaria harvest, 16 million by count~ as seed, brought

$22~ ,454. ~ ~nhergii, 1,161 count for $30 thousand; M. edul i s~ 500

'bushe1s \'lorth $10,000; H. bahi a - 42,348 count \'.'orth· $30,000; N. americana,- - .

9,030 count worth $7,675; and E..:.. pugio~ 8,945 count \'1orth $5,367. The

three latter species were cultured·for research purposes •.

The New Hampshire grO\'ler reported no harvest in 1979, but has marketed 0.

edulis since that time.

Haine shel1fish aquaculturists produced 846 bushels of f1. edu1 is \'1orth

$20,641.00. The Q.:. edulis crop, seed and market, \'/as 50 million count

worth $868,820. ~ virginica, seed and market, by count, 5 million plus

\'lorth $38,153. Cul tured bay s~al1op and quahog \'lere not harvested in 1979.

3.6 Employment Now and Projected

The private co;nmercial shel1fish aquaculture industry .utilized 1,264 emp

10yees in 1979 in the 10 Coastal Northeastern states. Projected emp10yment

increases from 1979 base over the ncxt three years are modest. Graphical1y

presented, they are:

! .
, .
,.

•

•
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Assuming these projections to b~ accurate) the she11fish aquaculture
try in the Northeast \'Iil1 employ 1)426 personnel--exclusive of
partners and unpaid family members--in 1983 .
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4.0 C 0 N C L U S ION S

4.1 Major Conclusions

A significantly larger.than expected community of marine shellfish aquacul

turists was identified. Wheth~r by accident or design) a large percentage

of the enterprises maintained an extrernely lo'w profi 1e. f10st of the indi

vidual shellfish aquaculturists \'/ere'suspicious of government inte'rvention). .

regardless of intent. This study of the marine she1lfish aquac~lture in-

dustry in the Northeast generated the fo 11 OI'ling conclus ions:

4.1.1 There is ademonstrated need for organization.

No single) reliable conduit exists through which to establish contact \'/ith

the industry. The proliferation of asso~iations and trade groups) region

ally segmented or· p~oduct affiliated, appeal' not to be fully responsive to

the needs of the shellfish aquaculturists. State government functionaries,

with very few exceptions) are well intentioned but ill-informed regarding

identity) location) or commercial. aspect of large segments of the community

of interest.

A region-wide organization of commercial shellfish aquaculturists could

communicate developmental) economic and legal information to members. Such

an organization could also undertake the major public education and market~

ing programs seen as advisable. Lobbying efforts with respect to species

culturab1e) leasegrounds and pollution cleanup efforts cou1d be handled ..

,Advocacy and re~resentation at hearings involving state agencies and

special interest groups Hould be of para;nount importance. Identification

and securement of grant or development funds cquld also be an important

function.
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4.1.2 Shellfish Aquacu1ture enterprises need vertica1 integration.

The vertically-integratcd operator will lcsscn or eliminate dependence on

uncontro11 ab1e market factors. ßy produc ing . hatchery sccd' for internal

use. dependence upon the supply of natura11y occurring set is c1iminated.

In-house process ing and marketing of harvest' \'1i 11 generate independence

from traditiona1 distribution networks. Marketing independence will great

1y fad 1itate deve1opment of neH markets and innovative penetration of

established ones.

Of the entire she1lfish aquaculture community, on1y a fCH are \'/hat might be

cal1ed "vertically .integrated" operati~:)Os. Of thlS half dozen Ol~ so, three·

deserve specific mention:

J.H. Fcrguson rl Sons, Remlik, Virginia is a boUorn culturing enterprise
. typica1 of their arca. They have developed and integratcd processing

and pilcking operat ions \'lithin their enterprise, not at all typical of
the industry at 1arge. Their market ing efforts far outstrip any that
were observed during the coursc of the survey. ,.
Frank l~. Flo\'lers & Sons, in ßayvi1lc, New York has developed a sophis- .
t icatcd hatchcry ·operation. They are able to supply their internal
seeding l~equircments and' sell seed oysters to outside enterprises, as
\-lel1. They, too, have extensive grm-lOut bottoms and have deve10ped
above average market i og capab i1 ity.

Spi~ney Creek Oystrir Company, in Kittery, Haine is an environment man
ipulating culturist. Their entirc production (Ostrea edu1is) is aecom
plished in floats, trays and lantcrn nets. Seed stock i~ purchased for
grO\-lOut, seasonally. Of part ieul ar note i s' their sllceessful cntranec
into the high profit European export and domest ie half-shell markct.
Though their proecssing facilitics are not extensive, the organization
"has been ab1e to suceessfully develop a marketp1 ace for p"oduet \'tlthin

. thcir handling eapability at.vel'y high profit yield.

4.1. 3 Srnallcr growers shou1d eons ider format ion of Cooperat ives.

Commercia1 fishermen have enjoyed eonsiderable succcss througl1 utilization

of cooperat iv es fOl~ proeess lng and market ing of the cOlnmunity cateh.

Especially in areilsnot condueive to· large-scale shellfish aquatulture,

cooperat ives format ion should oe invest igated. Such ent it ics could operatc
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hatcheries) or purchase seed stock in econornic quantities~ Processing)

packing and distribution should bc another major function provided for thc·

individual grm...ers not cilpable of the capital outlay necessary to develop

such facilitics. Including local cornmercial fishermen in such' cooperative

enterprises bears investigation.

4.1.4 Continued re$earch must continue and developments must be implemented.

______ .. __•• 1 •• ........- , .. ,_I.

Hhatever else may be involved) true.aquaculture presupposes manipulation of

the organism's life cycle "in some favorable manner •. In comtnercial terms)

this could mean bringing the organism to market size in less time. than re- .

quired naturally. Or it could mean rearing 90% of species larvae. to market

size in the normally rcquired time. The mal'ine shellfish aquaculture in

dustry in the northeast may require a technical breakthrough to accompl ish

any envisioned quantum lcap in production. This may become especially true

~ f po11 ut ion contro1 eHorts do not successfully restore 1at"ge <lITIounts of

bottom and watcr co1umn to market'shellfish production.

Domcstic research at the commercial level has devcloped some promising

·equipment. These developments are generally unknOl'ln beyond the developcl"S

imrnedi ate locale. A method for disscminat ing such information to the com

munity at large needs to'be established.

O~r domesticshellfish aquaculture community sh6uld continue to learn ~rom

more technically advanced shellfish industries outside the United States)

notably those in the Oricnt. Irnp1cmentat ion of techniques) mcthods and

cquipment devc loped abroad) adaptcd as neccssary) shoul d cont i nllc to help

the industry' s grm'lth. Recent European devclop:nents in molluscan culture

may hold promis~ fOl' aur shcllfish industry.

ALJove all) apathy and cntrcnched conscrvatism at statc levels \'Iith t'cgard

.to tec;hnical devclopments imp1ementablc \'Iithin the shellfish aquacliltut'e

industry must be c6ntended with. Specifically~ difficulties havc been cn-

.countcred in gaining approval to usc esca1ator harvestcrs in Vit'ginia and

i1aryl and. Another currcnt examp1cis thc i nab il ity . of i'1assachusctt sand

Rhode Island gro\'lcrs to gain approval fOtO raising Q.:. cdulis.
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t.1ethods ·of containment must be devi sed for the special interest grollps

antagonistic tm'iard the shellfish aqllaculture industry on general prineiple
. . . . .

alone. Interest groups cornmitted to specHic m~thods and proeedures .as a

historie matter of course must also be dealt with.

Finally, within the shellfish aquaculture industry, itself, a large propor~

t ion of pl anters are committed to time honored methods.· Demonstl~ating the
. .... .

statistical relationship between these methods and the failure rate of sueh

cntcrprises may suceeed in eonvinciflg thern of theneeessity of utilizing

teehnieally improved·methods.

4.2 Future Trends

As the world 1 s supply of edible uild finfish and shellfish becomes further
" . .

depleted through demonstrated overfishing, the importance of aqUaculture

\'li11 become more generally reeqgnized. Total \'Iild fishery catch tonnage
. .

has held even, or moderately increased, in the recent few years. But the

fleet must travel further t,o harvest, utilizing the 200 mile zone:» and the

number of vessels active in the fishery is diminishing.ln corning years a

progrcssively larger portion of protein foodstufts will neecssarily be pro~

duccd by aquaeul tur i sts and from underut 11 ized spee ies. At thi s point,

though, the majority of northeastern aquaculture producticin suppl ics only

the v~ry "expensive speeialty and gourmet markets. Culturcd species ean~ot

be sold at the prevailing market price of \'111d harvcstcd catches if the

eulturing entcrprise is to reeeive a reaso~able return on investment ..

Private, cornrnercial marine shel1fish aquaculture is not as· prohibitively

expensive to start up and maintain aso is finfish grO\'l1ng. It is still

. beyond the reach of most entrepreneurs, financially and technically, W1tl1

out a fair amount of assistanee .. And the risk is very grcat. . Ouring the

average three year growout period, drought~ floods, disease:» natural prcda

tors, pollution or poachers may decimate his crop. One severe storm may

carry the off-bot.tom culturi st I s ent ire investment out to sea. Even if

insured" against' such loss, the setback in terms of time and dollm's invest

ed can bc devastating.

....
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In spite of the risks, the industry appears stahle and expects gl~O\'/th.

That grO\'/th must be encouraged if the 1atent promi se of protein supply for

the n~tion's food marketplace is t6 be realized.·

. Manipulation of the environment in order to minimize crop 1055 or acceler

ate market growout requi res the development and imp1ementat i on of still

more sophisticated equipment and techniques. In turn, this should gradual

1y reduce the market cost of cultured marine shel1fish•. Increased scarcity

will force the market cost of wild harvested shellfish up, providing har

vesting operations do not become subsidized. Continued marketing efforts

will educate the puhlie to the desirability of a cultured product. Limited

efforts, to date, have shown encouraging results.

;,
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