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COSMA: An Overview 

The Coastal Ocean Science and Management Alternatives (COSMA) 
Program was initiated by the Marine Sciences Research Center in 1982 
with support from the William H. Donner Foundation. The goal of COSMA 
is to improve coastal oanagement. COSMA concentrates on two different 
kinds of activities: on developing new and more effective ways of 
using scientific and technical information in environmental 
decision making, and on analyzing important coastal problems of 
regional, national, or international scope by bringing together 
scholars from different disciplines and from different institutions. 

COS~A is a vehicle to bring together scholars to respond 
effectively to problems of coastal marine environments which result 
from society's uses of those environments. The Program is not intended 
to provide a home for scholars to select problems that interest them. 
The problems will be used to "select" the problem solvers rather than 
the reverse which is the way most academic institutions operate. To 
succeed, the Program must attain and sustain a good match between the 
problems and the problem solvers. This can be done only if there is 
great flexibility in the selection of problem solvers. The structure 
of COSMA ensures the potentia·l to match problem solvers with problet:'!s. 
The most pressing environmental problems are interdisciplinary, and can 
be resolved only · by teams of specialists working within their own 
disciplines but in close and carefully orchestrated coordination. 

Several criteria are used in selecting problems for study through 
COSMA. Problems must be related to the coastal marine environment. 
They must be important problems whose solutions are truly interdisci­
plinary. The prospects should be good that the problems will be 
tractable with the resources in talent, time, and money that are 
available to the Program. Not all important problems are tractable. 
There will be no shortage of appropriate problems. The difficulty will 
be in selecting among them. 

Once a problem has been chosen and the problem solvers selected, 
the next step will be to identify the full range of plausible 
alternative ways of dealing with it. Then a rigorous assessment will 
be made of the environmental, economic, socio-political and public 
health effects associated with each alternative. After this analysis 
is completed, the results will be cast in forms appropriate for 
decision making; forms that facilitate comparison of the advantages and 
disadvantages of each of the alternatives and selection of the most 
appropriate alternative. 
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HISTORY AND CURRENT STATUS OF THE 
HARD CLAM FISHERIES IN SUFFOLK COUNTY 

o Hard clamming as a major industry has developed relatively 
recently in Great South Bay (GSB). 
Justification: Until the 1930s the oyster industry was the major 

shellfishery in GSB. Environmental changes in the 
Bay caused oyster stocks to decline while hard 
clam (Mercenaria mercenaria) stocks increased. 

o Many current management practices and attitudes can be traced to 
the oyster fishery. 
Justification: The restriction of harvesting to hand operated 

equipment and the planting of adult brood stock 
both began in the oyster industry in the 19th 
century. The present attitude of baymen toward 
leasing can be traced to the 1890s when the 
fishery was dominated by a small number of large 
lease holders. 

o Maximum hard clam harvest from GSB occurred in 1976. Since then 
landings and stocks have decreased. 

o During the period 1975-80, the hard clam resource in Great South 
Bay was overfished, i.e., harvested at a rate that exceeded 
recruitment. 
Justification: It has been shown that for the period 1975-80, 

harvesting mortality exceeded natural recruitment. 

o Possible reasons for the decline in hard clam abundance include: 
over-fishing, removal of clams from uncertified areas, harvest of 
seed clams, increase in Bay salinity, deteriorating water quality, 
and reduced reproductive success. 

o Hard clam harvest from Suffolk County's north shore bays and from 
the Peconic Bays is low relative to Great South Bay, but at its 
peak (1961-63) Huntington Bay provided nearly half of New York's 
total hard clam landings. 

o Of Suffolk County's north shore bays, Huntington Bay supports by 
far the largest hard clam fishery. Landings from north shore bays 
are far below their peak values but provide an important 
contribution to total Suffolk County hard clam landings. 

o The decline in harvest from Huntington Bay is due to a combination 
of factors including, but not necessarily limited to, large-scale 
harvest of seed clams in the early 1960s and increases in the 
area closed to shellfishing. 
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Justification: . Recollections of baymen from the period and 
newspaper accounts indicate that large, illegal 
harvests of seed clams did take place in the early 
1960s. Total closed area in Huntington Bay has 
increased since 1960 and some of the new closures 
were in very productive areas. 

o Hard clam density in the Peconics is much lower than the average 
density in GSB. 
Justification: New York State Department of Environmental 

Conservation (DEC) surveys show hard clam 
densities as high as 1.6 clams/m2 in only a few 
areas of the Peconics. Buckner's (1984) report 
shows an average density of 5 clams/m2 in 
certified areas of Islip waters. 

o Hard clam production in Shinnecock Bay at present is low relative 
to that of Great South Bay. 

o Prior to 1938 there was no hard clam fishery in Shinnecock Bay 
because salinity was too low as a result of the lack of an inlet 
between Shinnecock Bay and the Atlantic Ocean. 

o The status of Moriches Inlet and runoff of wastes from duck farms 
have been major factors influencing hard clam production in 
Moriches Bay, although there never has been a major hard clam 
fishery there. 
Justification: During periods when the Inlet was closed (prior to 

1931 and from 1951 to 1953) poor flushing allowed 
duck wastes to build up in the Bay. This led to 
the closure of large areas to shellf ishing and 
poor quality of the clams even in open areas. 

o The limited hard clam production in Moriches Bay, at present, may 
be the result of a lack of setting rather than in inability of the 
Bay to support growth of hard clams. 
Justification: Turner (1983) found that the growth rate of hard 

clams is greater in Moriches Bay than in GSB. 
Carter has hypothesized that the residence time in 
most of Moriches Bay is less than the length of 
the planktonic larval stage of hard clams (see 
Spawner Sanctuaries, this volume). The coves in 
Moriches Bay may have sufficient residence time, 
but their clam stocks are depleted. 
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THE NEED FOR ACTION 

o Any over-all fishery management program that does not maintain a 
healthy resource is a failure. 
Justification: If management programs do not ensure that stocks 

are maintained at levels which can sustain the 
harvests taken, the resource will decline, 
landings will fall, and the number of baymen who 
can expect to make a reasonable living will 
decrease. 

o Without changes in existing management practices, it is unlikely 
that the hard clam fishery will recover and be stabilized. 
Justification: Under present circumstances the clam harvest, in 

the long run will continue to decline. The 
decline will not be regular because setting will 
vary due to natural conditions. Since the 
industry is capable of exploiting a new set as 
soon as it reaches legal size occasional large 
sets will not contribute to a sustained 
population. 

o Present regulations on hard clam harvesting have not restricted 
the total harvest to a level the resource can support. 
Justification: New York State production of hard clams, most of 

which come from Suffolk County, dropped from 9 
million pounds of meats in 1977 to less than 3 
million pounds in 1984 

o Some mechanism is needed to control harvest if overfishing is to 
be prevented. 

o Water body-wide management would make sense from economic and 
ecological points of view. 

o Certain controls on the hard clam fishery are required even 
without any concern for the future of the fishery. 
Justification: To ensure compliance with Federal regulation of 

interstate shipment of shellfish, an adequate 
enforcement program is required to prevent harvest 
from uncertified areas. 

o Development of vacant and agricultural land coupled with 
population increases in Suffolk County projected for the next 35 
years will place additional stress on the environment which could 
have ramifications for the County's shellfish resources. 
Justification: The impacts of development on water quality could 

affect adversely spawning, survival, and growth of 
hard clams. The number of potential recreational 
and connnercial harvesters will increase. The 
acreage closed to shellfishing in the County is 
likely to increase over the long-term, but it is 
not known by how much. 
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ASSESSMENT OF HARD CLAM MANAGEMENT ALTERNATIVES 

Limited Entry and Limited Catch 

o Sustainable yield is defined to be the level of harvest that the 
stock can support over an extended period. Reliable estimates of 
the sustainable yields of hard clams are unavailable for any of 
Suffolk County's bays. Only for the Town of Islip is such an 
estimate available. 
Justification: Estimates of sustainable yields have been made for 

Great South Bay but the information upon which 
they are based is inadequate for that purpose. 
Stock assessments carried out by the Town of Islip 
offer an empirical basis for determining 
sustainable yields for that Town's waters. 

o Restricting the number of participants in the fishery (limited 
entry) and setting total catch quotas are two management measures 
that have not been used, but which could be used to control total 
catch of hard clams in Suffolk County waters. 

o Implementation of any management strategies which would limit 
entry to the hard clam fishery would be controversial and would 
require courageous action by decision makers. Any limited entry 
program would require effective enforcement which would be costly. 
Justification: The prevailing sentiment among baymen is to oppose 

any attempt at limited entry. These baymen are a 
persuasive and politically powerful group. 
Additional problems would result from the 
increased enforcement costs if a limited entry 
program were instituted. 

o Individual towns could institute limited entry programs for hard 
clam fisheries in town waters by themselves or in cooperation with 
the State Department of Environmental Conservation. In either 
case, the question of issuing permits to harvest other species of 
shellfish would have to be resolved. 

o A system of transferable quotas is one of a variety of mechanisms 
that could be used to control the total harvest and apportion it 
among harvesters. 

o The existing minimum legal size limit should be enforced. 
However, since this size restriction does not ensure that clams 
will reach their full spawning potential, the addition of a 
maximum legal size should be considered to enhance reproductive 
capacity. 
Justification: Small clams must be protected from harvesting to 

ensure that they reach reproductive age. An upper 
limit on the size would further enhance the 
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Selective Closure 

reproductive capacity of the resource because 
cherrystones and chowders produce many more eggs 
than smaller clams. 

o There are four basic selective closure strategies: (1) closing 
areas until most small clams reach harvestable size; (2) closing 
areas after some prescribed optimum yield has been reached; (3) 
closing areas until the harvestable population reaches some 
minimum threshold level, and (4) closing nearshore areas to ensure 
a winter grounds for harvest during inclement weather. 

o The choice among selective closure alternatives will depend upon 
the goal of the management plan. Selected closure can be used 
alone or in combination with other management alternatives. 

o All types of selective closure need to be combined with population 
assessments as an integral part of the management program. 
Justification: Population surveys must be conducted prior to 

closing to determine stock size plus recruitment 
and mortality rates. Additional (annual) surveys 
are needed to monitor the rate at which stock 
rebuilds. Even closures to maintain winter 
harvest grounds require stock assessment 
for proper management, since the area must have an 
existing stock of harvestable density. 

o To be optimally effective, selective closure should be combined 
with some type of program of limited entry, limited catch, or 
both. 
Justification: Maintenance of some minimum stock size in an area 

may be necessary for successful recruitment. If 
this is true, then limited harvest needs to be 
implemented during the period when an area is 
open. Limited catch might also be implemented to 
prevent overharvesting of areas which remain open, 
and to prevent uncontrolled harvest on newly 
reopened areas. 

Spawner Sanctuary 

o The spawner sanctuary concept is a refinement of the spawner 
transplant program. A spawner sanctuary is an area stocked with 
large, fecund hard clams to enhance fertilization of eggs, and 
which is located so that it will enhance the set of sanctuary 
produced larvae in preselected areas which are capable of 
sustaining good growth and high densities. 

o The recent development of numerical (computer) models to simulate 
the flow fields of coastal embayments makes it possible to select 
sites for establishment of spawner sanctuaries which will supply 
larvae to preselected target areas with an accuracy not 
previously possible. 
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o The evaluation of the spawner sanctuary management alternative 
should be based on its contributions to standing stocks in, or 
harvests from, the target areas over a period of at least five 
years. 
Justification: Once stocked, and if poaching is not excessive, 

the original brood stock should remain fecund for 
five years, on the average (based on current 
knowledge of survivorship and fecundity), during 
which it should contribute to standing stocks. 

o It is unlikely that any of the north shore bays is a good 
candidate for spawner sanctuaries, although information needed for 
a rigorous assessment is not available. 
Justification: The large tidal exchange between the north shore 

bays and Long Island Sound, relative to the 
volumes of these bays, indicates that the 
residence time of water is probably 7-8 days 
rather than the 20+ days needed for establishment 
of an effective sanctuary. Residence times of 
these bays could be determined with dye release 
studies. 

o Shinnecock and Moriches Bays probably are more appropriate for 
establishment of spawner sanctuaries than the north shore bays, 
but less suitable than Great South Bay. 
Justification: Because the residence times of water of Moriches 

and Shinnecock Bays are greater than those of 
north shore bays, the former are more suitable for 
establishment of spawner sanctuaries than the 
latter. Moriches and Shinnecock Bay are somewhat 
less appropriate for establishment of spawner 
sanctuaries than Great South Bay because they are 
smaller and have shorter residence times. A 
suitable model and data base exist to evaluate the 
potential of Moriches Bay for spawner sanctuaries 
and might also be used to evaluate Shinnecock Bay 
because the two bays are similar. 

Seed Planting 

o Seed planting programs are popular among baymen and most town 
officials as a hard clam management alternative. 

o Although seed planting may not be practical as a method for 
producing a substantial increase in the number of clams available 
for harvest, it may be useful in enhancing and maintaining 
recreational fisheries in small areas, and under certain 
conditions, in rehabilitating stocks for commercial harvest in 
selected and restricted areas. 
Justification: If specific criteria are met, seed planting could 

be used to rehabilitate an area in which stocks 
have been reduced below harvestable density. Such 
an area should have--in addition to reduced 
stocks--a combination of biological and physical 
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factors which make successful recruitment 
infrequent, and characteristics which permit a 
survival rate of at least 10% from 25 mm to 
littleneck size. 

o It is very unlikely that seed planting programs of the scale now 
carried out can contribute in any significant way to total 
harvest. Typical town seeding programs would have to be increased 
by at least ten-fold, and perhaps by as much as one hundred-fold, 
to make a significant contribution to total harvest. 
Justification: Total annual hard clam harvest for a town on Great 

South Bay is currently about 100,000 bushels. A 
typical town seed planting program would plant 
about 2 million seed clams at 25 mm. Even if 100% 
of the seed planted were harvested as littlenecks, 
the town's annual harvest would be increased by 
only 4%. A more realistic survival rate would be 
15% which would result in an increase in landings 
of less than 1%. 

o A rigorous assessment has never been made, for any relatively 
large-scale town program, of the survival of planted seed clams 
and their overall contribution to harvestable stockso 

o Seed planting should be evaluated rigorously as a hard clam 
management alternative. The evaluation must include three primary 
criteria: the effectiveness in achieving the goals of the 
program, the scale of the program, and the costs of the program. 

Predator Control 

o Potential predators of hard clams are many, and vary with the size 
of clams. The life stages most vulnerable to predation in nature 
are post-set clams up to about 25 mm in length. If clams in 
nature are to be protected against predators, the life stage to 
concentrate on is early post-set clams between 4 and 25 mm in 
length. 
Justification: Larval and early post-set clams up to about 4 mm 

cannot be protected economically in the field. 
Once clams reach about 25 mm length they usually 
are much less vulnerable to predation. 

o The environment may be manipulated to enhance hard clam production 
either by making conditions more favorable for the hard clam or 
less favorable for its predators. 

o Five general methods of hard clam predator control in the wild 
fishery have been identified: (1) chemical methods, (2) gravel or 
shell (aggregate), (3) mechanical methods to collect predators, 
(4) fences, and (5) ecological approaches. 

o Protection of clams in relatively small areas against predators 
may be feasible using available methods, but protection over large 
areas is not practical at present. Relatively little is known 
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about hard clam predator controls. It would be useful to obtain 
the information necessary to rank predators in terms of their 
importance on a water body-wide basis, and to understand how their 
importance varies under different environmental conditions. 
Justification: The primary reason for considering predator 

control is that predation may be the most 
important factor controlling recruitment, although 
not the only one. Conditions under which predator 
control is not feasible or cost-effective should 
be known. Effective predator control will require 
a knowledge of each predator's life cycle, and of 
key or limiting factors that control predator 
distribution and abundance. Size-specific 
predation rates also should be known. 

o Unless predation can be controlled, it is unlikely that other 
management approaches will be effective in increasing and 
sustaining enhanced stocks and catches of clams in the Peconics 
estuarine system. Predator control is necessary but may not be 
sufficient to enhance the resource in this area. 
Justification: Density of hard clams in Great South Bay appears 

to be about ten times that in the Peconics. There 
are more whelks and starfish in the Peconics then 
in Great South Bay. The lower abundance of clams 
is assumed to be related to the greater abundance 
of large predators. 

Mariculture 

o Mariculture is the manipulation of all or part of the life cycle 
of a marine organism to enhance its production. Mariculture may 
be public or private in its orientation. The goal of public 
mariculture is to enhance natural stocks in a public fishery in a 
cost effective way. The goal of private mariculture is to turn a 
profit. Public mariculture to enhance stocks of hard clams for 
the catch fishery is encouraged by baymen and is facilitated by 
town, county and State governments. The development of private 
mariculture is discouraged by baymen and impeded by existing 
attitudes and regulations. 

o The practices of private and public mariculture are not mutually 
exclusive. Public mariculture activities rely upon private 
mariculturists, on Long Island and elsewhere, for seed clams to 
augment natural stocks. 

o Private mariculture is not a management alternative for 
rehabilitating and sustaining the wild harvest, but may play an 
important role in the future of hard clam production and in 
preservation of the traditional lifestyle of baymen. 

o Private mariculture requires the allocation and exclusive use of 
segments of the sea floor. If publicly-held lands are allocated, 
private mariculture will compete with public sector users. 
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o The development of private mariculture on Long Island will require 
guaranteed long-term access to underwater lands and/or overlying 
waters. 
Justification: Successful private mariculture requires guaranteed 

long-term access to underwater lands through 
sales, leases, or other mechanisms to justify the 
initial investment required for a private 
mariculture venture. 

o Development of private mariculture will require a change in 
attitudes by government and public alike and the implementation of 
management plans which allocate specific areas of the marine 
environment among competing uses . 
Justification: The development of new private mariculture 

ventures in Suffolk County's coastal zone is 
limited by the ability of the culturist to acquire 
ownership, lease, or guaranteed access to coastal 
waters and underwater lands suitable for the 
enterprise. Lack of action by State and local 
governments and negative attitudes toward 
mariculture on the part of commercial fishermen, 
recreational boaters, and shoreline residents have 
tended to discourage potential mariculture 
developers. 

o The economic viability of hard clam culture on Long Island has not 
been demonstrated convincingly. 

o The economic outlook for private mariculture hinges on the 
development of technical advances which improve growth and 
survival during growout, and recovery at harvest. 
Justification: The profitability of hard clam mariculture 

primarily depends upon the cost of seed clams and 
the recovery of market size clams. At the current 
retail price for littlenecks, 15-20% of the 
planted seed must be recovered after 2-3 years of 
growout just to cover the costs of seed 
production. Higher rates of survival to harvest 
must be achieved to cover all costs and provide a 
profit, yet documented estimates of survival to 
SO mm rarely exceed 15% and often are less than 
1%. 

Development and maintenance of effective 
mariculture programs--public and private--will 
require substantial and sustained research and 
development efforts comparable to those provided 
to the agriculture industry through agriculture 
experiment stations. 
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A SELECTION OF MANAGEMENT ALTERNATIVES 
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INTRODUCTION 

The primary goal of this report is to provide a technical 
assessment of the full range of plausible management alternatives 
which could be used individually, or in various combinations, to 
revitalize and stabilize Suffolk County's hard clam industry. This 
industry could take a variety of forms. We have concentrated our 
efforts on one part of the industry, the commercial wild fishery, and 
have touched only relatively lightly on the recreational hard clam 
fishery and on the potential for the development of a hard clam 
mariculture industry. Our analysis has been restricted largely to a 
consideration of the technical and scientific aspects of the various 
management alternatives. We have assessed the scientific evidence to 
determine the extent to which these management alternatives could 
contribute to the revitalization and stabilization of Suffolk County's 
hard clam fishery, if they were applied. We have given only cursory 
attention to the very important socio-cultural factors which must be 
considered in determining which alternatives should be applied. 

This choice was deliberate. Our objective has been to provide 
the best technical assessment we could. We have not attempted to set 
societal goals as to what kind of hard clam industry is most 
desirable, or most appropriate, fbr Suffolk County. That was not our 
task; had it been, a quite different working group would have been 
required. Few of the present members are qualified to express expert 
opinions on such matters. As Lewis Thomas (1980) points out "There 
are some things about which it is not true to say that every man has a 
right to his own opinion." The opinions expressed in this report on 
technical matters, however, should be given proper consideration. 
They carry the force of knowledge and were arrived at only after 
considerable deliberation. As knowledge increases, the choices may 
change. The likelihood of selecting the best--most appropriate and 
effective--management strategies could be increased by conducting 
studies designed to fill important data and information needs outlined 
elsewhere in this report. 

In the development of a comprehensive management plan, which is 
to be accomplished in Phase II of this study, the technical analysis 
will have to be combined with a socio-economic analysis and presented 
in the context of societal objectives and goals for Suffolk County's 
hard clam industry. The technical analysis provides the basis for 
selecting management strategies to maximize the likelihood of 
achieving those goals once selected. 

In this section, we present for individual water bodies in 
Suffolk County a list of those management strategies which, based on 
our technical analyses, we believe in the aggregate would be most 
likely to be successful in maximizing, on a continuing basis, the 
yield of hard clams from that water body. The reason for selecting 
the goal of Maximum Sustainable Yield for management is that one must 
choose some goal and by maximizing the sustainable yield of hard 
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clams, one maximizes the number of possible choices of societal 
objectives and goals which are attainable for a hard clam industry. 
While some management strategies are common to programs for all water 
bodies, other are not. 

An integral part of any management program should be a mechanism 
to provide an on-going evaluation of the effectiveness of the over-all 
program and the extent to which each individual management component 
contributes to the success (effectiveness) of the over-all program. 
Such evaluation is required for the programs outlined on the following 
pages. 

GREAT SOUTH BAY 

o Conduct stock assessments throughout the Bay designed to provide 
reliable information on the population dynamics of the resource. 

o Establish spawner sanctuaries free of the constraints of town 
boundaries. 

o Develop a plan of alternate openings and closing of harvest 
grounds to limit total harvest and to spread the harvest 
out over the year. 

o Establish a maximum legal size and retain, or increase, the 
present minimum legal size to ensure maximum protection of the 
spawning stock. 

o Enhance the enforcement of hard clam laws by increasing patrols 
and by intensifying the prosecution of violators. 

o Utilize clams in uncertified areas as a renewable resource for 
maintaining the spawning stock. 

o Set aside a small percentage of the Bay (<10%) for controlled 
culture and harvest of hard clams and other species by 
individuals or groups. 

o Encourage the formation of baymen's cooperatives to increase 
economic returns to baymen. 

o Monitor salinity over the long-term at a small number of stations 
at key locations throughout the Bay to establish long-term trends 
which may provide insights into how changes in salinity affect 
standing stocks of hard clams. 

o Take steps to ensure that there is no further alteration in water 
quality which could decrease standing stocks of hard clams or 
increase the areas closed to harvesting. 
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PECONIC BAY SYSTEM 

o Conduct a research program to determine if the standing stock of 
hard clams is limited significantly by predation. If it is, 
determine whether, or not, it is possible to effectively control 
predation and if so, where, by what means, and at what cost. 

o Conduct stock assessment throughout the Bay to provide reliable 
information on the population dynamics of the resource. 

o Establish a maximum legal size and retain or increase the present 
minimum legal size to ensure maximum protection of spawning 
stock. 

o Enhance the enforcement of hard clam laws by increasing patrols 
and by intensifying the prosecution of violators. 

o Utilize clams in uncertified areas as a renewable resource for 
maintenance of spawning stock. 

o Encourage the formation of baymen's cooperatives. 

o Evaluate land use decisions on the basis of their potential 
impacts on water quality and living marine resources. 

o Set aside an appropriate percentage of the Bay for controlled 
culture and harvest of hard clams and other species by 
individuals and groups. If predation limits stocks and can be 
controlled, an appropriate percentage might be 10% of the total 
area. If predation can not be controlled effectively, the 
percentage should be increased. 

o Evaluate the impact of improvements in sewage treatment and 
disposal on certification of shellfish growing areas. 

o Take steps to ensure that there is no further alteration in water 
quality which could decrease standing stocks of living marine 
resources or increase areas closed to harvesting. 

The Peconic estuarine system contains highly variable environ­
ments, especially within the many small embayments along the margins. 
The efficacy of the recommended plan will change from place to place 
and the components of the plan will need to be evaluated separately, 
and in different combinations, for the various sub-environments. The 
strategies listed are for a commercial wild fishery. Other strategies 
would be selected to create and sustain a localized resource to 
support a recreational fishery. 
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MORICHES AND SHINNECOCK BAYS 

o Conduct a research program to determine if the resource is 
limited significantly by predation, or by natural physical 
factors which limit setting of hard clams within the bay. If the 
answer to either of these questions is yes and if the factors 
affecting predation and/or setting cannot be controlled 
effectively at acceptable cost, the area allocated to 
mariculture should be increased above the nominal 10% reconnnended 
for Great South Bay. 

o Conduct stock assessments throughout the Bay to provide reliable 
information on the population dynamics of the resource. 

o Establish a maximum legal size and retain or increase the present 
minimum legal size to ensure maximum protection of the spawning 
stock. 

o Enhance the enforcement of hard clam laws by increasing patrols 
and by intensifying the prosecution of violators. 

o Utilize clams in uncertified areas as a renewable resource for 
maintenance of spawning stock. (This applies only to Moriches 
Bay since there are not substantial closed areas in Shinnecock 
Bay.) 

o Encourage the formation of baymen's cooperatives. 

o Evaluate land use decisions on the basis of their potential 
impacts on water quality and living marine resources. 

o Evaluate proposals for modification and stablization of inlets on 
the basis of their potential impacts on water quality and living 
marine resources. 

o Evaluate the potential of these Bays for the establishment of 
spawner sanctuaries. 

o Monitor salinity over the long-term at a small number of stations 
at key locations throughout the Bays to establish long-term 
trends which may provide insight into how changes in salinity 
affect standing stocks of hard clams. 
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NORTH SHORE BAYS: (HUNTINGTON BAY, SMITHTOWN BAY, 
PORT JEFFERSON HARBOR, MT. SINAI HARBOR) 

o Conduct a research program to determine if the resource is 
limited significantly by natural physical factors which limit 
setting of hard clams within these Bays. If it is and if the 
factors affecting setting cannot be effectively controlled at 
acceptable cost, the areas allocated to mariculture should be 
increased above the nominal 10%. 

o Conduct stock assessments throughout the Bay designed to provide 
reliable information on the population dynamics of the resource. 

o Establish a maximum legal size and retain, or increase, the 
present minimum legal size to ensure maximum protection of the 
spawning stock. 

o Enhance the enforcement of hard clam laws by increasing patrols 
and by intensifying the prosecution of violators. 

o Utilize the clams in areas which are uncertified as a renewable 
resource for maintenance of spawning stock. 

o Encourage the formation of baymen's cooperatives. 

o Evaluate the potential of these Bays for the establishment of 
spawner sanctuaries. 

o Develop a plan of alternate openings and closings of harvest 
grounds to limit total harvest and spread the harvest out over 
the year. (This strategy probably should be limited to 
Huntington Bay.) 

o Evaluate the impact of improvements in sewage treatment and 
disposal on certification of shellfish growing areas. 

o Evaluate land use decisions on the basis of their potential 
impacts on water quality and living marine resources. 
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TABLE II-1 

A SUMMARY OF MANAGEMENT STRATEGIES 
FOR INDIVIDUAL BAYS 

Great South Peconic Bay 
Hard Clam Management Strategies Bay System (a) 

o Conduct stock assessments throughout the bay(s) 
designed to provide reliable information on the 
population dynamics of the resource. 

o Establish spawner sanctuaries free of the con-

x 

straints of town boundaries. X 

o Evaluate the potential of the bay(s) for the 
establishment of spawner sanctuaries. 

o Develop a plan of alternate openings and clos­
ings of harvest grounds to limit total harvest 
and to spread the harvest out over the year. 

o Establish a maximum legal size and retain, or 
increase, the present minimum legal size to en­
sure maximum protection of the spawning stock. 

o Enhance the enforcement of hard clam laws by 
increasing patrols and by intensifying the 
prosecution of violators. 

o Utilize clams in uncertified areas as a renew­
able resource for maintenance of spawning stock 

x 

x 

x 

x 

x 

x 

x 

x 

Moriches and 
Shinnecock Bays 

x 

x 

x 

x 

x (d) 

North Shore 
Bays (b) 

x 

x 

X (c) 

x 

x 

x 
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TABLE II-1 (continued) 

Hard Clam Management Strategies 

o Monitor salinity over the long-term at a small 
number of stations at key locations throughout 
the bay(s) to establish long-term trends which 
may provide insight into how changes in 
salinity affect standing stocks of hard clams. 

0 Evaluate proposals for modification and sta-
bilization of inlets on the basis of their 
potential impacts on water quality and living 
marine resources. 

0 Encourage the formation of baymen's coopera-
tives to increase economic returns to baymen. 

0 Take steps to ensure that there i.s no further 
alteration in water quality which could de-
crease standing stocks of hard clams or in-
crease the areas closed to harvesting. 

o Evaluate the impact of improvements in sewage 
treatment and disposal on certification of 
shellfish growing areas. 

o Evaluate land use decisions on the basis of 
their potential impacts on water quality and 
living marine resources. 

Great South Peconic Bay Moriches and 
Bay_ System (a) Shinnecock Bays 

x x 

x 

x x x 

x x x 

x 

x x 

North Shore 
Bays 

x 

x 

x 

x 
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TABLE II-1 (continued) 

Hard Clam Management Strategies 

o Conduct a research program to determine if the 
standing stock of hard clams is limited sig­
nificantly by predation. If it is, determine 
whether or not it is possible to effectively 
control predation and if so, where, by what 
means, and at what cost. 

o Conduct a research program to determine if the 
hard clam resource is restricted significantly 
by natural physical factors, which limit setting 
of clams in the bay(s). If it is, determine 
whether or not it is possible to effectively 
control these factors, and if so, where, by 
what means, and at what cost. 

o Set aside an appropriate percentage of 
bay(s) area for controlled culture and 
harvest of hard clams and other species 
by individuals or groups. 

Great South 
Bay 

< 10% 

Peconic Bay 
System (a) 

x 

10% - if re-
source is 
limited by 
predation, 
which can 
be effec-
tively con-
trolled at 
acceptable 
cost. 

Moriches and 
Shinnecock Bays 

x 

x 

10% - if re-
source is not 
limited by 
physical f ac-
tors or preda-
dation. 

>10% - if re-
source is 
limited by 
physical fac-

North Shore 
Bays (b) 

x 

10% - if re-
source is not 
limited by 
physical fac-
tors. 

>10% - if re-
source is 
limited by 
physical fac-
tors, which 
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TABLE II-1 (continued) 

Great South Peconic Bay Moriches and North Shore 
Hard Clam Management Strategies Bay System (a) Shinnecock Bays Bays (b) 

>10% - if 
resource is 
limited by 
predation, 
which cannot 
be effec­
tively con­
trolled at 
acceptable 
cost. 

tors or pre­
dation, either 
of which can­
not be effec­
tively con­
trolled at 
acceptable 
cost. 

cannot be 
effectively 
controlled at 
acceptable 
cost. 

(a) The Peconic estuarine system contains highly variable environments, especially within the many small 
embayments along the margins. The efficacy of the recommended plan will change from place to place 
and the components of the plan will need to be evaluated separately, and in different combinations, 
for the various sub-environments. The strategies listed are for a commercial wild fishery. Other 
strategies would be selected to create and sustain a localized resource to support a recreational fishery. 

(b) North Shore Bays includes Huntington Bay, Smithtown Bay, Port Jefferson Harbor and Mt. Sinai Harbor. 

(c) This strategy probably should be limited to Huntington Bay. 

(d) This strategy applies only to Moriches Bay, since only a small proportion of Shinnecock Bay is closed to 
shell fishing. 
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BACKGROUND 

Significant improvements in the efficiency and effectiveness of 
management of Suffolk County's hard clam industry will come only 
through knowledge; through the utilization of existing knowledge and 
the development of new knowledge--new information. In a professional 
context information often is used as a synonym for knowledge, at least 
for selected knowledge. Information differs from data, from facts, in 
that it connotes structure or orderliness, especially of the kind that 
makes possible the formulation and transmission of a meaningful 
message. While existing information has not been utilized fully in 
selecting and implementing management strategies, new information is 
required. According to P.D. Medewar's (1984) Law of Conservation of 
Information "No process of logical reasoning--no mere act of 
computer-programmable operation--can enlarge the information content 
of the axioms and premises or observation statements from which it 
proceeds." Since information is the refined product of research, 
additional research is needed to significantly improve our ability to 
rehabilitate and to sustain--to manage--Suffolk County's hard clam 
industry. 

The information gaps listed below are those which we believe 
should be given the highest priority. The criterion for selection is 
the potential contribution each could make to improved management for 
each dollar invested. In some cases, constriction or closure of these 
information gaps requires additional research; other cases do not. 
The individual items are not ranked. 

SOME IMPORTANT INFORMATION GAPS 
WHICH CAN BE FILLED WITHOUT ADDITIONAL RESEARCH 

o Evaluation of existing information is needed to select an 
appropriate maximum legal size, and a re-evaluation of the 
present minimum size is needed to provide further protection for 
the spawning stock (This evaluation should include social and 
economic, as well as biological considerations). 

o A rigorous evaluation is needed of the options available for 
allocating public bay bottom to mariculture and the potential 
returns to the region of such allocation. 
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SOME IMPORTANT INFORMATION GAPS 
WHICH CANNOT BE FILLED WITHOUT ADDITIONAL RESEARCH 

o Stock assessments are needed which will provide reliable 
estimates of sustainable yields for Great South Bay and possibly 
other Suffolk County waterbodies. 

o Research is needed to improve the knowledge of predator/prey 
relationships for hard clam populations in Suffolk County waters. 
These studies should include, but not necessarily be limited to, 
the effect of predation on hard clam recruitment, and life 
histories of major predators. 

o Research is needed to improve methods of predator control. 

o Research is needed to determine if there is a minimum density of 
adult clams necessary to encourage set of larvae in an area. 

o Research is needed to assess the effects of disturbance and 
modification of the bay bottom on hard clam sets and survival. 

o Research is needed on hard clam mariculture in the nursery and 
growout phases to improve the ability of nursery systems to 
produce large seed clams and to increase survival during growout. 

o A rigorous evaluation of a large scale seeding program is needed 
to assess the survival rate of planted seed clams and their 
overall contribution to recruitment and standing stock. 

o A rigorous evaluation is needed of one or more spawner 
sanctuaries to assess their overall contribution to recruitment 
and to standing stocks. 

o Research is needed to determine the effects of salinity changes 
and long-term salinity trends on the hard clam resource. 

o Research is needed to evaluate the suitability of Moriches and 
Shinnecock Bays (using an existing model) for the establishment 
of spawner sanctuaries. 

o Research (using a dye release) is needed to evaluate one, or 
more, north shore bays to determine their potential for 
establishment of spawner sanctuaries. 

o Research is needed to identify the relationships among population 
growth, land use, marine water quality, and living marine 
resources. 

o Research is needed on toxic and pathogenic agents and substances, 
which may occur in hard clams as a result of marine pollution, 
and the threat they pose to public health. 
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o Research is needed to provide detailed socio-cultural information 
on the fishermen and the fishing industry for use in devising and 
implementing appropriate management programs. 

o Research is needed which will lead to the development of an 
information system for the hard clam industry which would include 
biological, economical, social, cultural, and environmental 
information. 
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AN OVERVIEW OF ITS PAST, ITS PRESENT CONDITION, 
AND ITS PROSPECTS FOR THE FUTURE 

Brief History of New York Hard Clam Fishery 

Prior to World War II hard clams were of secondary importance to 
oysters in New York. In the early days they were looked upon, for the 
most part, as a standby food for hard times, a food not in keeping 
with American culture and affluence. Even before World War II this 
began to change. Following a brief and rather sharp rise in prices 
during the later War years, and then an equally abrupt fall, hard clam 
landings and prices in New York began to rise rapidly in the early 
1950s (Figure IV-1). The peak of landings was reached in 1947, when 
more than 10 million pounds of meats were landed. Landings fell off 
thereafter until in 1954 only about 2.5 million pounds were produced. 
They began to rise again as good sets were experienced in Great South 
Bay, and rose to a secondary maximum in 1976 of about nine million 
pounds of meats. Prices rose also, as clams became more popular, so 
that by 1976 the price had risen to about $1.18 per pound from a low 
of about $0.45 per pound in 1948 (prices expressed in standard dollars 
with 1967 = 100 as a base). Since 1976, production has fallen off 
rather steadily, so that by 1984 only about 2.7 million pounds of 
meats were landed. 

Prices continued to rise until 1980, but thereafter, despite the 
substantial drop in production, prices fell. This was probably caused 
partially by competition from other states, but also was due to a drop 
in consumer confidence caused by a pollution scare in 1982 and early 
1983. From the peak in 1947 to the low in 1984, hard clams have 
declined to about one-third of their former level, while prices have 
risen from about $0.45 to about $1.62 per pound (in standard dollars) 
at their peak in 1980. 

The relative importance of landings from different areas has 
changed over time. In the early days many hard clams came from 
Raritan Bay and nearshore waters of the western end of Long Island. 
Some time between 1904 and 1921 the supply of hard clams available for 
harvest around the western end of Long Island dropped sharply, and 
Suffolk County became the source of 80 percent, or more, of the total 
harvest of hard clams in New York. The precise time of the change is 
not certain, because statistics were not recorded every year before 
1929. The north shore of Long Island was quite productive for a 
while, and in 1962 and 1963 the north shore and the Peconic Bays 
together yielded over 2 million pounds of meats. Landings from these 
areas dropped off sharply soon after, and Great South Bay became the 
major supplier. 

IV-2 



C/) 

~ 
w 
~ 
LL 
0 
C/) 
0 
z 
::::> 
0 
0... 
LL 
0 
Cf) 

z 
0 
::J 
_J 

~ 

1.75 

1.50 

1.25 

1.00 

.75 

.50 

.25 

0 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

HARD CLAM LANDINGS IN NEW YORK 

,--\ ,,,,,,.................... ,' 
""" ....... / " .... , I 

~- .... ~ t ---
- -- ,--v' ---

r' ' ' , ' , 
-- -- '-- ----......... , _____ - --- ..,."""'V-..,,,~ 

1.75 

1.50 

1.25 

1.00 

·75 

.50 

.25 

0 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

0 I---'--'-~....._........____.~....__._~.___.___._~....__........____.~....__._~.___.__._~....._~___.----; 0 

II II 

10 10 

9 9 

8 8 

7 7 
6 6 

5 5 

; ___ _{\ /' ; 
' ~ . 
\ )'./ 2 
\-- -- .... ... , ... __________ ,, .... -

2 

0 ~_._~~.....__.____.~_.__..._~.____.____,_~-'---'---'~-'---'-~-'----'---'-~....__._~.__ 
1880 90 1900 10 20 30 40 50 60 70 80 

0 

YEAR 

Figure IV-1. New York State annual hard clam landings and value. 
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PRESENT CONDITION OF THE FISHERY 

Overharvesting of the Resource 

There is a justifiable need for concern about the fishery. Not 
only have total landings in New York dropped to about one-quarter of 
their maximum, but the total value of the resource harvested has 
dropped even further (Figure IV-1), from a maximum of about $10.6 
million in 1976 (1967 dollars - about $18.1 million in 1976 dollars) 
to a low of about $3.1 million in 1984 (in 1967 dollars; about $9.4 
million in 1984 dollars). This was caused partly by the drop in 
landings, and perhaps also by competition from elsewhere. It 
apparently was enhanced by a perceived loss in the quality of New 
York clams attributed to degradation of water quality. The unit 
price continued to rise at an even higher rate after the peak in 
landings was reached in 1976, but after 1980 further degradation in 
the reputation of New York's clams associate with the effects of water 
pollution and increased competition from imported clams caused the 
unit price to drop even though landings dropped also. There is little 
doubt that the drop in landings was caused at least partly by over­
fishing. 

Buckner (1984) showed that between 1978 and 1979 in Islip waters 
of Great South Bay, mortality of adult clams caused by harvesting was 
four times the mortality from natural causes in uncertified and in 
certified areas. That the intensity of fishing had increased during 
this period in areas leased to private operators was shown by a 
reduction in the proportion of large clams and a corresponding 
increase in the proportion of small clams. In the certified areas the 
relative proportions of littlenecks, cherrystones, and chowder clams 
were stable from one year to the next, demonstrating that there had 
been little change in harvesting intensity. Intense fishing in 
certified and leased areas was clearly demonstrated by the average 
harvest mortality of 43 percent in certified areas and 63 percent in 
leased areas. Differences in survivorship rates between those based 
on natural mortality and those based on total mortality also indicated 
that the stocks of clams were being reduced at an alarming rate, 
clearly in excess of net natural reproduction. The intense rate of 
harvesting resulted in a 54 percent decline in reported landings 
between 1979 and 1982. 

Using the 1978 density of clams -in Bay Shore Cove (26.4 clams per 
square meter) as an estimate of maximum population size in an 
uncertified area, it can be seen that certified areas, with an average 
of only 5.1 clams per square meter, and leased areas, with an average 
of only 3.1 clams per square meter, had been seriously reduced in 
stock. These reductions were accompanied by a decrease in catch. 
Since a substantial amount of illegal harvesting takes place in the 
uncertified areas (Becker 1983), it is clear that the estimated 
percentages of maximum population size in certified and leased areas 
are conservative, and therefore actually substantially lower than 
actual expected maximum concentrations. 
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Further evidence of overfishing (Buckner 1984) was obtained from 
observations of changes in age structure of the fished stocks. 
Decreased average size of clams in the population throughout the 
fishery demonstrated a decrease in average longevity. This might, 
however, mean only heavy fishing and not necessarily overfishing. 
However, survivorship curves obtained in this study were 
characteristic of an overfished population, for decreased survival of 
older clams was not compensated for by increased survival of younger 
clams. Clearly, the symptoms associated with an overfished stock were 
evident in the size and age composition of clams in the Great South 
Bay fishery. 

Water Quality Problems 

From time to time, outbreaks of several types of bacterial and 
viral enteric diseases such as typhoid, gastroenteritis and infectious 
hepatitis, sometimes referred to by the vague term food poisoning, 
have been attributed to consumption of raw shellfish. Major outbreaks 
have occurred in the New York and New Jersey regions in 1924-26, 1961, 
1964, and most recently in 1982-83. Occurrences have been sporadic, 
and may not always be reported. Violations of shellfish sanitary 
control regulations are frequent. It has been reported that up to 50 
percent of clam diggers may work in uncertified waters at times 
(Mirchel 1980). Buckner (1984) has estimated the quantities of clams 
harvested from uncertified areas to be significant. Human disease 
outbreaks will continue, and the future of the industry may depend in 
part on the need for greater accountability and quality control. At 
present, enforcement of harvesting regulations relies largely upon the 
integrity of diggers, but traditionally it has been to the diggers' 
advantage economically, at least in the short term, to exploit the 
clam resource illegally by digging in uncertified waters. The chances 
of a particular digger being caught, or receiving a large penalty if 
caught, have been small. The potential for outbreaks of bacterial and 
viral enteric diseases attributed to the consumption of raw hard clams 
probably will increase as the population of Long Island increases, and 
as the populations of clams in certified areas decreases. Not all 
outbreaks have been positively traced to clams harvested from Great 
South Bay or other areas on Long Island, but if consumer confidence is 
affected, and the price of clams drops, it does not matter very much 
whether Long Island is directly implicated or not. 

Declining Economic Value 

The declining economic value of the hard clam fishery has been 
substantial since its peak in 1976. It has dropped in real dollars 
(1967 base) from about $10.6 million in 1976 to about $3.1 million in 
1984 (Figure IV-1). This decline may continue, and is unlikely to 
rise very much, unless some way to control poaching of clams from beds 
closed by poor water quality is found. Poaching is likely to increase 
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if stocks on certified grounds continue to remain low from over­
fishing. New York's share of the hard clam market has declined in 
recent years, and this probably has had some effect upon prices paid. 
Moreover, as has already been said, the fear of consumers caused by 
pollution scares, real or imagined, can affect the price adversely, 
also. 

PROSPECTS FOR THE FUTURE 

Continued Environmental Pressure 

Pressure on the coastal marine environment is likely to continue 
as Long Island's population continues to grow. Some areas may be 
close to saturation now, but others still have room for growth. 
Increased discharges of sewage, treated or otherwise; increased 
industrial wastes; and increased pollution from non-point sources are 
bound to lead to decreased water quality, especially at the eastern 
end of Long Island. This will tend to increase the area of coastal 
waters uncertified for harvesting of shellfish. The result will be 
increased harvesting from uncertified areas as the areas open to 
shellfishing shrink, and probably more frequent outbreaks of disease 
attributed to consumption of raw shellfish. This may further erode 
public confidence in clams, causing prices to decrease further, and 
make it increasingly difficult for baymen to make a decent living. 

Increased Fishing Pressure 

Increased fishing pressure in certified areas will, unless 
checked in one way or another, lead to further declines in standing 
stock, again reducing the chances for baymen to make a living. Some 
baymen undoubtedly will drop out of the fishery, but continued 
attrition is likely to hold the stocks down to low levels. The future 
is not bright for the hard clam industry in Suffolk County unless 
significant steps are taken promptly to correct the major problems. 
The management alternatives for rehabilitation and sustaining the hard 
clam fishery are the focus of this report. 
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THE GREAT SOUTH BAY HARD CLAM FISHERY 
A HISTORICAL PERSPECTIVE 1 

Introduction 

Great South Bay and the shellfish industry it supports have a 
rich and complex history. Over the decades, both have undergone great 
change. A historical perspective can, therefore, be useful in 
understanding and interpreting present Bay conditions. In addition, a 
knowledge of past events can reveal relationships that become evident 
only through the passage of time and can also aid in present decision 
making. 

The history of the shellf ishery can be presented in a number of 
ways. The most common is to present events chronologically. A more 
interesting and instructive approach is to think of the shellfishery 

· as the end product of three interacting systems: the Bay and the 
shellfish; the baymen; and the ownership/management regime. All three 
continuously interact, although the relative importance of each varies 
over time. This review traces the recent history of the Great South 
Bay hard clam fishery by focusing on these interactions. 

It should be noted at the outset that hard clamming as a major 
industry is a rather recent phenomenon. From colonial times up until 
the 1930s, the oyster dominated the Bay's shellfishery. Thereafter, 
the emphasis shifted to the hard clam as the oyster declined in abun­
dance while the hard clam population rose. This shift was caused by 
environmental changes, shifting consumer preferences, the pollution of 
oyster seed areas, and changes in the workforce. 

THE RELATIONSHIP BETWEEN OYSTERING AND CLAMMING 

The hard clam fishery did not become economically important until 
the collapse of the Bay's oyster stocks in the early 1930s. During 
the oyster years, hard clams apparently flourished in the Bay but the 
oyster was the focus of attention. Hard clams were harvested 
commercially but on a part-time basis in summer when the oyster 
fishery was closed. 

The oyster industry in many ways precluded growth of the hard 
clam fishery (Kellogg 1901). The rapid expansion of the acreage 
devoted to oyster culture in the late 1800s reduced the area available 
for the taking of hard clams--some of the most productive hard clam 
grounds were on leased bay bottom. At the same time, the labor 
intensive practices of the oyster fishery limited the amount of effort 

1This section is based upon a chapter in a book being prepared by 
Jeffrey Kassner. 
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that could be devoted to clamming. Finally, the hard clam was 
considered to be inferior as food to the oyster. 

Even though the oyster industry was essentially incompatible with 
hard clamming, oystering has had a major influence on the hard clam 
fishery. This is caused largely by the similarity in harvesting 
technology and marketing which made it relatively easy for an 
oysterman to become a hard clammer. In so doing, many aspects of the 
oyster fishery were transferred to, and absorbed by the hard clam 
fishery. Many current hard clam management practices originated in 
the oyster industry. For example, the planting of oysters to serve as 
brood stock was undertaken in the 1890s while the restricting of 
harvesting to hand operated equipment dates back to the 1860s. 

Many attitudes of present day baymen can be traced to events that 
took place during the oyster fishery years. Perhaps the most notable 
is the present anti-leasing sentiment among baymen who fear that if 
leasing is permitted, even on a limited basis, the Bay will be taken 
over by large companies. In the 1890s when leasing was practiced, the 
bay was largely controlled by the leasing interests who also 
controlled the shellfish markets. 

HARD CLAMS AND THE BAY 

The Early Hard Clam Fishery 

Little is recorded about the hard clam fishery prior to 1880. 
Hard clams were harvested and must have been of some importance as 
evidenced by laws concerning hard clamming enacted by the Towns of 
Islip, Brookhaven, and Babylon (formerly Huntington). In 1789, for 
example, Brookhaven passed a resolution establishing a fee of two 
pence for every hundred clams harvested and taken out of the Town. 

According to Mather (1887), from 1840 to 1880, the range of the 
hard clam within Great South Bay was slowly extending eastward and by 
1880, the center of the fishery was located slightly east of Sayville. 
A good day's harvest was considered to be 1,000 clams (about 3 
bushels) which sold for $2 per bushel. Production was estimated at 
150,000 bushels a year. 

In 1900, in testimony give by baymen in the trial that led to the 
partitioning of Great South Bay east of Nicolls Point between the Town 
of Brookhaven and the Smith heirs, it was reported that the best 
clamming was on the bottom leased for oyster culture. It was claimed 
that on some leased bottom, a person could harvest 10 to 12 bushels of 
hard clams in a day. It was claimed that oyster leases were taken, in 
some cases, to secure the hard clams on the leased grounds. 
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Even during the oyster years hard clams of ten assumed 
considerable importance. In the winter of 1924-25, for example, a 
typhoid epidemic was traced to oysters harvested from Great South Bay 
resulting in the near total closure of the oyster fishery. Men laid 
off by the oyster companies supported themselves by digging clams in 
Great South Bay (New York Times, February 20, 1925). 

The Modern Hard Clam Fishery 

There is a dearth of historical quantitative information on the 
abundance of hard clams. It was not until 1974 that Islip Town began 
a quantitative assessment of hard clam resources in their waters. 
Babylon adopted a similar program several years later, but Brookhaven 
has yet to initiate a stock assessment program. The New York State 
Department of Environmental Conservation (DEC) began a program of 
assessing clam stocks at a number of index stations located throughout 
the Bay in 1978. 

A relative estimate of abundance is available from hard clam 
landings which are available for the Towns of Babylon, Islip and 
Brookhaven from 1946 to the present. This information is presented in 
Figure V-1. If landings data are combined with other historical 
accounts, one can obtain a relatively good picture of changes in hard 
clam abundance, together with the factors that may have affected clam 
abundance. The modern hard clam fishery began in 1931 when Moriches 
Inlet opened, setting off a chain of events that altered the fishery. 
The most important was the increase in salinity that enabled the 
oyster drill to expand its range eastward onto the oyster setting 
grounds. Good oyster sets become infrequent and the oyster fishery 
declined rapidly. Fortunately, the new environmental conditions that 
were detrimental to the oyster, proved agreeable to the hard clam. 
Before the opening of Moriches Inlet, hard clams were not found in any 
abundance east of Cherry Grove (Van Popering and Glancy 1947). The 
increased salinity, which permitted the eastward expansion of the 
oyster drill, also permitted the hard clam to expand into the eastern 
Bay. 

Other changes occurred in the Bay in the early 1930s which are 
said to have increased hard clam production. The opening of the 
intracoastal waterway in the western Bay increased salinity off 
Babylon and Bayshore, tripling the productive clamming area (Tiller et 
al. 1952). Beginning in 1931, eelgrass began to disappear and by 
1932, 99% of the eelgrass had disappeared (Wilson and Brenowitz 1966). 
As a result, circulation was enhanced and more areas were opened up 
for clam production (Tiller et al. 1952). 

In 1938, a major hurricane struck the south shore of Long Island. 
The storm caused considerable damage to the Island and also smothered 
thousands of bushels of oysters in Great South Bay (Suffolk County 
News, December 16, 1938). The storm also may have killed many 
shellfish predators--a thriving blue crab fishery was wiped out 
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(A. Hoek, Baymen Oral History Group, Suffolk County Marine Museums, 
Personal Communication). The reduction in predators may have been 
responsible, in part, for a heavy set of hard clams in 1941 (Tiller et 
al. 1952). Another heavy set occurred in 1943 (New York State 
Conservation Department 1946). 

Beginning in the late 1940s, blooms of a small species of 
phytoplankton that become known as "small forms" appeared in the Bay. 
The small forms clogged the gills of hard clams and oysters, although 
oysters were affected to a much greater extent than clams, inhibiting 
feeding such that the meats of the shellfish were of poor quality and 
not acceptable in the market. This led to a series of environmental 
studies of the Bay by the Woods Hole Oceanographic Institution 
beginning in 1950. 

Initially, it was thought that a reduction in the exchange of 
water between Great South Bay and the Atlantic Ocean through Fire 
Island Inlet was the cause of the blooms. It was shown, however, that 
the blooms originated in Moriches Bay where they thrived on the wastes 
discharged by duck farms into Moriches Bay. The blooms were 
subsequently transported through Narrow Bay into Great South Bay. The 
restriction in flow through Moriches Inlet in the late 1940s and its 
ultimate closure in 1951 exacerbated the problem because when there is 
no inlet into Moriches Bay, there is a net flow from Moriches Bay into 
Great South Bay (the opposite occurs when there is an inlet into 
Moriches Bay). 

By 1953, persistent blooms of small forms had caused the quality 
of hard clams to decline to such an extent that they were no longer 
accepted by New York City markets (Patchogue Advance, July 8, 1954). 
The threatened extinction of the Great South Bay's shellfish industry 
from small forms was a major force behind the dredging to reopen 
Moriches Inlet in 1953. 

Algal blooms occurred in the western part of Great South Bay in 
1958 and 1960 (Sayville 1962). In Babylon waters, blooms of Irish 
linen (Chartomorpha Zinum) were so dense in 1957 and 1958 that they 
interfered with navigation (New York State Conservation Department 
1958). Algal blooms, attributed to excess phosphate and nitrate from 
domestic wastes, continued through the early 1960s. A study of the 
problem completed in 1962 called for the construction of sewers in 
southwestern Suffolk to control Bay pollution (Babylon Beacon, July 5, 
1962). 

Because clams stocks in the Bay were depressed through the 1950s 
and early 1960s many baymen either gave up shellfishing or shifted 
their activities to the north shore, particularly to Huntington Bay. 
When the Huntington Bay hard clam fishery collapsed in 1964, many of 
the baymen returned to Great South Bay which had experienced several 
good sets in the early 1960s (Losee 1983) and landings began to rise. 
These sets have been attributed to low concentrations of predators 
brought about by the severe winter of 1961 (J. Kranski, Blue Points 
Company, Personal Communication) and to the blooms of small forms 
(G. Vanderborgh, Vanderborgh Associates, Personal Communication). 
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According to Mercer (1968), the "small form" returned to the Bay 
in 1965. Oysters and clams experienced black gills and thin meats 
characteristic of the worst years between 1947 and 1952. Although the 
condition of hard clam meats deteriorated, they were still marketable 
and their abundance was largely unaffected. 

The increasing numbers of baymen working on the Bay in the 1960s 
threatened the continued viability of the resource. By 1967, there 
was a significant harvest of seed (Losee 1983). In the early 1970s, 
there was an increase in poaching in uncertified areas because density 
of clams was high there. At the same time, the drought of the late 
1960s, according to Lane (1975), increased mortality of clam larvae 
and reduced the spawning rates of adult clams so that by the early 
1970s, the harvest of 4 to 6 year old clams, which would have been 
spawned during the drought period, had decreased dramatically. 

Early signs of overfishing appeared in the mid 1970s (Buckner 
1983). In 1974 average daily catch was about 3 bushels per bayman. 
By 1980, average daily catch declined from 3 bushels to 1.75 bushels 
per bayman. 

Maximum hard clam production in Great South Bay occurred in 1976 
when nearly 750,000 bushels were harvested. Landings have declined 
subsequently because stock abundance declined which has, in turn, led 
to a decrease in fishing effort. There is a perception among Baymen 
that sets have declined in the last ten years. 

There is no agreement as to the cause of the decline of the hard 
clam population. While overfishing no doubt played a significant 
role, other factors may have contributed to the lack of sets. The 
following have been suggested as contributing factors: 

1. The dredging of Yellow Bar. In 1970, a sand bar located 
inside Fire Island Inlet, known locally as Yellow Bar, 
was removed. The removal of this bar is said to have 
changed circulation patterns within the Bay and increased 
the salinity leading to an increase in the invasion of hard 
clam predators. 

2. Hard clam removal from uncertified areas. Many baymen feel 
that the uncertified areas, which have had high population 
densities, contribute to standing stocks in certified 
areas by providing a good supply of larvae. During 
the 1970s a combination of poaching and government­
sponsored transplants removed much of the shellstock from 
these areas and today, the abundance of hard clams in 
uncertified areas is only slightly greater than in the 
certified areas (Buckner 1983). This decrease in abundance 
is said to have reduced spawning potential. 

3. Illegal harvesting of seed clams. Although there are no 
quantitative estimates, it is likely that substantial 
numbers of seed clams were taken illegally from the Bay 
beginning in the early 1970s. In 1977, 31 persons 
and three companies were indicted on stealing millions 
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of seed clams from the Bay (New York Times, June 10, 1977). 
It was alleged that $60,000 worth of seed clams were taken 
in 1975 and $65,000 worth of seed were taken between 
January 1976 and June 1977. The charges were later 
dismissed on technical grounds. 

4. Increase in Bay salinity. It is commonly held that there 
has been a long-term increase in the salinity of the Bay 
(Hollman and Thatcher 1979), and that this increase has 
enabled many of the hard clam's predators to expand 
their range and abundance in the Bay. There is some 
evidence though to suggest that there has not been a 
significant salinity increase (see, "Salinity and Great 
South Bay", this volume). 

5. Changes in Moriches Inlet. Historically, Moriches Inlet has 
had a major impact on Great South Bay, particularly the 
eastern portion. The Inlet has undergone dramatic natural 
and man-induced changes over the past 33 years (Kassner and 
Black 1982). Most recently, in early 1980 the inlet was 
eroded to a width of over 3,000 feet before it was 
artificially narrowed to 600 feet in 1981. The exact 
relationships between changes in the geometry of Moriches 
Inlet and conditions in Great South Bay have not been 
documented. 

6. Failure of clams to spawn. According to the Blue Points 
Company (E. Usinger, Blue Points Company, Personal 
Communication), there has not been a successful spawning of 
hard clams in the Bay for the past several years. This 
observation has not been verified by others. 

It is, of course, possible that the decline in the hard clam 
population may be a stage in a cyclical pattern of hard clam 
abundance. There is, unfortunately, an inadequate understanding of 
the natural fluctuations in hard clam abundance and the causes of such 
fluctuations. 

THE BAYMEN AND THE HARD CLAM 

Baymen are an important political force and perhaps the major 
determinant of hard clam abundance. They also have played a 
significant role in shellfish management activities. Although the 
relationship between baymen and management has received little 
attention, the baymen have had a significant impact. 
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Baymen as a Political Force 

Baymen have a long tradition of political involvement in the 
management of the Bay. They are perceived as an important political 
force and often have been extremely vocal in their opinions. Local 
governments see the baymen as a major constituency and in many 
instances are of the opinion that the "baymen know what is best." 
While any number of events can be used to illustrate the baymen as a 
political force, two stand out in particular--the "Peanut Clam Debate" 
in the Town of Islip in 1931 and the Bay leasing controversy, also in 
Islip. 

The "Peanut Clam Debate" began in 1931 when Islip Town, as a 
means of conserving its hard clam resource, passed an ordinance 
prohibiting the taking of small (less than 1 inch in thickness), or 
"peanut" clams. Shortly after the minimum size ordinance was passed, 
a group of baymen with a different viewpoint went before the .Islip 
Town Board arguing that the taking of small clams should be permitted 
since "there will always be peanut clams as long as there is a set" 
(Suffolk County News, August 14, 1931). The Town Board acceded to the 
baymen and rescinded the minimum size ordinance that had been in 
effect for less than 70 days. The baymen's demand appears to have 
been to based more on economics than management; a bayman could make 
$4 a barrel for large clams but $35 to $40 a day harvesting peanut 
clams (Suffolk County News, August 14, 1931). 

For reasons unknown, in July 1938 the Community Baymen's 
Association requested Islip Town to adopt a 1 inch minimum size for 
hard clams. Shippers and some independent baymen who sold the small 
clams to the shippers for transplanting, opposed the size limit 
arguing that it was "unnecessary, unenforceable, and unfair" (Suffolk 
County News, October 14, 1938). As a compromise, a minimum size of 
three-quarters of an inch was set. It was not until the 1940s that 
the present 1 inch minimum size was established by New York State. 

The one issue that has generated more controversy over the years 
than any other is the leasing of bay bottom to private individuals for 
mariculture. Although baymen attempted to have the practice 
terminated as early as the late 1800s, they were not totally 
successful (in the Town of Islip) until 1977, when Islip Town refused 
to renew leases it had been granting since before the turn of the 
century. After it had lain dormant for a number of years, baymen 
raised the leasing issue again in late 1957. It began when baymen 
sought to prohibit the use of hydraulic dredges on leased grounds. The 
fight against hydraulic dredging soon shifted to the validity of the 
leases; the baymen arguing that they were illegal since the leases 
were not advertised when last renewed in 1952. The matter soon ended 
up in the State Supreme Court which in 1959 upheld the validity of the 
leases (Suffolk County News, March 12, 1959). 
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The Islip leases were up for renewal in 1967 and the Islip Town 
Board again was confronted with the conflicting demands of the lessees 
and the baymen. The Board was advised by counsel that the leases, 
because their wording was faulty, had to be renewed. The Board, 
however, was able to persuade the lease holders to give up 200 acres 
in the western Bay and to modify the boundaries of the leased plots to 
consolidate them and simplify their description. 

The Islip leases were up for renewal again in 1977. In 1974 
though, the Islip Town Supervisor indicated that he was in favor of 
eliminating leases and opening the ground up to the public (Newsday, 
June 9, 1974). When the leases came up for renewal, they were not 
renewed although the bottom was not given up by the lease holders 
until 1982 because of their five-year option to renew. 

The Baymen as Predators 

The amount of clams harvested by an individual bayman is 
difficult to determine because baymen tend to be secretive about their 
catch. The number of clams harvested often is given by baymen in 
terms of a "good day's catch." In the early 1950s, it was said to 
have been 10 bushels (Patchogue Advance, May 4, 1954). By 1979, it 
was 2 bushels of littlenecks (Kelpin 1981) and in 1984, a good day's 
catch was considered to be a bushel. 

The harvesting of clams is restricted by law to hand-operated 
devices, mostly long handled rakes or tongs. A 1977 survey of 
commercial shellfish permit applicants (Fox 1980) revealed that there 
were three times as many tongers as rakers in Babylon while in Islip 
and Brookhaven there were three times as many rakers as tongers. 

It is worth noting that tongs were used almost exclusively in the 
Bay until the early 1960s. It was not until the baymen shifted from 
Huntington Harbor, where rakes were favored, to Great South Bay 
following the collapse of Huntington Harbor's shellfish resource that 
rakes became commonplace on the Bay. 

Baymen say that the introduction of the rake revolutionized the 
shellfish industry. Although the comparative harvesting capabilities 
of the two types of gear have not been examined, it appears that the 
use of rakes enabled a greater portion of the Bay to be harvested. 
Rakers can work in bottom types where tongs are ineffective and rakes 
can also be used in deeper water. Rakes also can be used profitably 
in areas of lower clam density because more area can be harvested with 
rakes per unit time than with tongs. Finally, the efficiency of a 
rake is determined in large part by its design, which is easily 
modified, while the efficiency of tongs is determined by the skill of 
the operator. Consequently, part of the increased landings in the 
late 1960s and early 1970s can be attributed to a change in harvesting 
technology. 
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:M.ANAGEMENT AND THE HARD CLAM 

Hard clam management activities have been undertaken almost since 
the beginning of the fishery. Many of the early management activities 
were derived from the oyster fishery and were undertaken only when the 
need arose. The DEC, as well as the towns, periodically oversaw hard 
clam management activities but it was not until the mid 1970s, when 
the Towns of Islip, Babylon, and Brookhaven established specific bay 
management divisions, that ongoing hard clam management programs 
began. 

A wide variety of activities have been undertaken to manage the 
hard clam resources of the Great South Bay. Four management 
activities--relays, seed planting, spawner programs, and growing area 
certification--are described in the following section because they are 
historically important. 

Relay Programs 

Relaying is the harvesting of shellfish from uncertified waters 
and replanting in certified waters. After depurating for 
approximately 21 days it is assumed that the transplanted shellfish 
will have purged themselves of bacterial contamination, and, as a 
result, be safe for human consumption. Transplants can be done either 
within the same waterbody or between two different water bodies. 

The first relay in Great South Bay appears to have been 
undertaken in 1939 (New York State Conservation Department 1939) when 
clams were taken from the Nissequoque River, sold to private growers 
and planted in Great South Bay. In 1942, clams were taken from lower 
New York Bay and planted in Great South Bay (New York State 
Conservation Department 1942). During the ensuing years many relay 
operations have been undertaken by New York State and by various 
towns. 

In 1964, New York established a Shellfish Transportation Fund to 
support transplanting of shellfish from uncertified to certified 
waters (New York State Conservation Department 1965). The program had 
two goals: 

(1) to reduce the high concentrations of shellfish in the 
restricted areas which were being poached and, therefore, 
posed a risk to public health, and 

(2) to make available shellfish stocks that could not otherwise 
be harvested. 
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In 1964, a relay took place of approximately 2,200 bushels of clams 
from Hempstead Harbor to the Great South Bay (New York State 
Conservation Department 1965). 

In 1973, relay operations became eligible for 50 percent 
reimbursement through Public Law 88-309 (Hendrickson 1975). Relays 
within Great South Bay were undertaken on an annual basis by Babylon, 
Brookhaven, and Islip until 1979. A combination of reduced stock 
sizes in the uncertified areas which increased the per bushel 
harvesting cost, and the development of an anti-relaying sentiment by 
baymen led to the termination of the program. 

Seed Planting 

Seed planting is the release of juvenile shellfish into .the Bay 
to increase stock size and ultimately, the harvest. The seed may come 
from other natural shellfish producing areas or may be produced by a 
hatchery. Planting of seed hard clams was undertaken privately in New 
York as early as 1909 (Belding 1912), although the first seed clam 
planting on public lands in the Great South Bay did not occur until 
1956 when 5,000 juveniles were planted (New York State Conservation 
Department 1957). Information on the source of seed, planting 
techniques, and survival, is not available. 

Seed clam planting in Great South Bay began anew in 1975 when the 
Town of Islip purchased and planted 100,000 seed clams (Buckner 1983). 
Babylon and Brookhaven initiated seed clam programs in 1978. All 
three towns have continued to plant seed clams although questions 
remain about the costs of seed planting programs and the contribution 
they can make to the harvest. 

Spawner Clam Programs 

All spawner clam programs involve the planting of adult hard 
clams with the objective of increasing the spawning potential in the 
Bay by either increasing the number of larvae produced or by 
prolonging the spawning season. There are three basic types of 
spawner programs: 

(1) Spawner transplant: The planting of gametogenically ripe 
clams from northern waters after the native clams have spawned to 
extend the spawning season thereby increasing the chances of 
larvae being present under suitable conditions for survival 
and growth. 

(2) Spawner sanctuary: The planting of mature clams in a 
selected location to target larvae to a particular area. 
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(3) Genetic enhancement: The introduction of clams from areas 
outside the Bay to increase the gene pool within the Bay 
which could lead to a larger and stronger clam. 

There have been no rigorous studies to document the contributions 
of the various spawner programs to clam stocks. The first spawner 
clam program appears to have been undertaken by the Town of Islip in 
1938. In that year, the Islip Town Board spent $1,000 to obtain clams 
from out-of-state (Suffolk County News, May 6, 1938). Since 1938, the 
planting of spawner clams from outside the Bay has been undertaken 
periodically by Babylon, Brookhaven, and Islip. 

In 1955, adult clams were planted in a "sanctuary" established by 
the Town of Babylon (New York State Conservation Department 1957). An 
additional 20,000 clams were planted in 1956, and 400 bushels were 
added in 1957. Hydrographic studies done after the planting showed 
that the set could be expected east of the sanctuary (New York State 
Conservation Department 1958). The sanctuary project was discontinued 
in 1958. 

The practice of planting of clams from northern waters after the 
native clams have spawned appears to have begun about 1963 
(S.A. Hendrickson, NYSDEC, Personal Connnunication). The origins of 
this program are not known but the practice was continued well into 
the 1970s. The locations for planting were selected by those 
conducting the program on the basis of where they thought the clams 
would do best. The decisions were made by baymen until Bay management 
agencies were established. 

Recent improvements in our understanding of the circulation in 
Great South Bay and the development of computer models which show 
expected larval transport within the Bay have permitted the 
implementation of spawner sanctuaries. Spawner sanctuaries can now be 
located to target the larvae they produce to preselected locations. 
Both Brookhaven and Islip used the model to locate sanctuaries within 
their waters in 1983. The two towns anticipate maintaining and 
enlarging their respective sanctuaries (see, "Spawner Sanctuaries", 
this volume). 

Growing Area Certification 

Shellfish taken from sewage contaminated waters were suspected of 
causing human illness as early as 1903. In 1909, the predecessor 
agency of the Food and Drug Administration made it unlawful to ship 
sewage contaminated oysters in interstate commerce. It was not until 
1925, following a typhoid epidemic traced to sewage contaminated 
oysters, that the sanitary evaluation of growing areas became 
mandated. 

In May 1925 New York State adopted legislation that placed all 
shellfish grounds in the State under the Supervisor of Marine 
Fisheries and hired two shellfish inspectors to patrol growing areas. 
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The Supervisor was required to issue certificates of inspections of 
growing areas and to certify them to be in good sanitary condition 
(Brooklyn Daily Eagle, August 24, 1925). 

In 1929, Great South Bay was considered to be unpolluted and 
acceptable for shellfishing except within a quarter mile of the mouths 
of the creeks at Patchogue, Bayshore, and Babylon (J. Redman, New York 
State Conservation Department, Personal Communication). There is 
little evidence to indicate that contamination in growing areas, 
either in area affected or in public concern, was much of a problem 
through the 1960s. 

In 1970, 2,495 acres of the nearly 60,000 acres in Great South 
Bay were closed to shellfishing (J. Redman, New York State Department 
of Environmental Conservation, Personal Communication). By 1976, the 
closed areas had increased to 3,870 acres (New York State Department 
of Environmental Conservation unpublished 1984). Contamination of 
growing areas was becoming a major concern. Baymen expressed concern 
that if the trend continued the entire Bay would be closed to 
shellfishing. Public officials were concerned about the increase in 
poaching activities in contaminated areas. 

In 1977, the closure of bay bottom became a cause celebre leading 
to the so-called "Clam War." In January, poaching in the uncertified 
areas off Islip and Babylon had reached critical levels and forced the 
State DEC to initiate a major crackdown. At the same time, the State 
threatened to close nearly 1,400 acres off Babylon (Newsday, January 
9, 1977). The threat united baymen and caused the Town of Babylon to 
revive a lawsuit it had started in 1975 in which it was joined by the 
towns of Islip, Huntingon, and Brookhaven challenging the validity of 
the coliform standard (Newsday, January 26, 1977). The State moved to 
close the area off Babylon in May 1977 although it did designate 1,100 
acres in Babylon as conditional shellfishing areas. The four towns, 
led by Babylon, responded by filing a lawsuit challenging the coliform 
standard, as a way of blocking the closure. The towns were able to 
stop the closure and the matter was litigated through July. The 
State's action was subsequently upheld with the ruling that the 
coliform standard was valid and that the State had acted properly 
(Newsday, September 27, 1977). 

Decertification of additional areas of Great South Bay 
(particularly Patchogue Bay) continues to be a concern to the hard 
clam fishery. Outbreaks of gastroenteritus in recent years have been 
traced to the consumption of contaminated clams. Although none of the 
outbreaks has been traced to clams originating in Great South Bay, the 
unfavorable publicity has adversely affected the Bay's shellfishery. 
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CONCLUSION 

Great South Bay and its shellfishery are, by their nature, 
ever-changing. Clam abundances rise and fall in response to a number 
of factors: environmental, socio-political and administrative. 
Because the relationships among the factors are not constant and are 
poorly understood, effective management is difficult. 

In the past, each peak in landings has been followed by a decline 
only to have abundance rebound several years later. There is concern 
now that the recent precipitous declines portend a bleak future for 
the shellfishery. The number of baymen is greatly diminished, public 
confidence in the purity of the shellfish has been shaken, the 
industry is dominated by production from outside New York and there is 
the possibility that the environment of the Bay, either from natural 
processes or human activities, has shifted away from conditions 
optimum for hard clam production. Increasing demands are being put on 
management agencies to restore the Bay to its former productivity and 
some steps are being taken. It is to early to tell if these measures 
will be successful. 
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THE HISTORY OF THE HARD CLAM FISHERY OF 

MORICHES BAY AND SHINNECOCK BAY 
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INTRODUCTION 

Moriches Bay and Shinnecock Bay are shallow bar-built bays 
located on the south shore of Long Island. Moriches and Shinnecock 
Bays are similar in size, shape, and hydrography and each has a direct 
connection, via a tidal inlet, to the Atlantic Ocean. The western 
two-thirds of Moriches Bay lies within the Town of Brookhaven while 
the eastern third and all of Shinnecock Bay are under the jurisdiction 
of the Town of Southampton. 

Hard clams are found in Moriches and Shinnecock Bays, but stocks 
are small. Although they are distinct water bodies, Moriches and 
Shinnecock Bays are treated as a single harvesting area in landings 
statistics. Since 1959 landings have ranged from a low of 18,883 
bushels in 1964 to a high of 49,080 bushels in 1972. In 1983, 20,494 
bushels were harvested (F. Blossom, National Marine Fisheries Service, 
Patchogue, New York, Personal Communication). 

The hard clam fishery of Shinnecock and Moriches Bays is poorly 
documented, owing in part to their small production relative to other 
areas. However, both Bays have undergone dramatic change during this 
century which, even though quantification is not possible, have no 
doubt affected the abundance of hard clams. Thus, the history of the 
hard clam fisheries can be inferred, in part, from the history of 
Moriches and Shinnecock Bays. 

MORICHES BAY 

Description of Moriches Bay 

The surface area of Moriches Bay proper is 13.6 square miles. 
It is approximately 9.4 miles long and has widths up to 2.5 miles 
(Figure VI-1). Moriches Bay is relatively shallow, particularly along 
the south shore, and in the vicinity of Moriches Inlet; about 42 
percent of the bay is less than 3 feet deep (U.S. Army Corps of 
Engineers 1975a). The Long Island Intracoastal Waterway traverses the 
Bay from east-to-west and has as authorized depth of 6 feet at the 
mean low water. 

The north shore of the Bay has four major promontories. One, 
Tuthill Point, which projects southward from the mainland north of 
Moriches Inlet, nearly joins with extensive shoals adjacent to the 
inlet. Approximately equal areas of the Bay are located on either 
side of Tuthill Point (U.S. Army Corps of Engineers 1975a). 

There are 15 streams flowing into the Bay. The principal ones 
are Beaverdam Creek, East River, Forge River, Speonk River, Terrell 
River, Tuthill Creek, and Sealuck Creek (Pagenkopf and Bigham 1977). 

VI-2 



~ 
H 
I 

l;J 

';·> 

rv 

MOR/CHES BAY 
D 

~ 

ATLANTIC OCEAN 
0 .5 0 

MILES 

Figure VI - 6 

Loca t or map of Moriches Bay 



The total area draining into the Bay is about 47 square miles (C.S. 
Army Corps of Engineers 1975a). 

At t he we s t end of ~oric~ es Bay, and considered a part of the 
Bay , is Narrow Bay . Narrow Bay is 3 miles l ong with wi dths up to 0.75 
miles. Narrow Bay en t er s th e east end of Grea t So uth Bay and there is 
thus a flow of water between Moriches and Great South Bay, the 
direction and volume depending upon the condition of Moriches Inlet. 

The morphology of Moriches Inlet has a significant impact upon 
the hydrography of Moriches Bay. Tidal range, salinity, and water 
quality have all varied considerably during the recent past due to the 
opening, closing, dredging and stabilization of Moriches Inlet. 

Hydrographic information on Moriches Bay is limited. The 
salinity in the vicinity of Moriches Inlet is 29 ° / oo and decreases to 
the east and west of the Inlet. The mean tide range as of November 
1975 as measured at the East Moriches Coast Guard Station was 1.9 feet 
(Pagenkopf and Bigham 1977). The mean tidal prism has been estimated 
by Jarret (1976) to be 8.46 x 10 8 ft. 3 • 

History of Moriches Bay 

Two major events have affected the shellfishery of Moriches Bay: 
the opening, closing and stabilization of Moriches Inlet; and the 
development of a duck farming industry along the tributaries of the 
Bay beginning at the turn of the century. These two factors have 
together determined water quality in the Bay, particularly the opening 
and closing of the Bay to shellfish harvesting. 

The morphology of Moriches Inlet, which has been variable over 
the years, controls the tidal exchange in Moriches Bay. Moriches 
Inlet is highly dynamic and its recent history can be divided into 5 
periods (Kassner and Black 1982): 

(1) prior to 1931 (both Moriches Inlet and Shinnecock Inlet 
closed); 

(2) 1931 to 1938 (Moriches open, Shinnecock closed); 

(3) 1938 to 1951 (both inlets open); 

(4) 1951 to 1953 (Moriches closed, Shinnecock open) and 

(5) 1953 to present (both inlets open). 

Shinnecock Inlet is important to Moriches Inlet because there is a 
connection between Shinnecock Bay and Moriches Bay. In addition to 
natural changes in the shape of Moriches Inlet, the inlet has been 
modified by a number of dredging and stabilization projects (Table 
VI-1). Change in inlet morphology is given in Table VI-2. 
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Date 

1931 

1935 

1938 

1947 

1952-
1954 

1958 

1963 

Table VI-1 

Stabilization Activities at Moriches Inlet 
(from U.S. Army Corps of Engineers, 1983) 

Project 

Channel through inner bar, 10 ft. deep, 
150 ft. wide, 1,600 ft. long 

Channel from inlet to Long Island 
Intracoastal Waterway 

Brush barriers and hydraulic fill placed 
at Westhampton Beach, NY 

Stone revetment 790 ft. long on west 
side of inlet 

Construction of east jetty 846 ft. long, 
construction of west jetty 1,461 ft. long, 
channel 10 ft. deep, 200 ft. wide, 700 ft. 
long at the inlet, and hydraulic fill with 
beach grass placed east of inlet 

Channel, 10 ft. deep, 200 ft. wide, from 
the inlet to the Long Island Intracoastal 
Waterway 

Widen 1958 channel to 300 ft. wide, from 
the inlet to the Long Island Intracoastal 
Waterway 

Agency 

East Moriches 
Improvement 
Assoc. 

Suffolk County 

Suffolk County 

N.Y. State, 
Suffolk County, 
Town of 
Brookhaven 

N.Y. State, 
Suffolk County, 
Town of 
Brookhaven, 
N. Y. State, 
Suffolk County 

Suffolk County 

Suffolk County 

1966 Channel, 12 ft. deep, 300 ft. wide through Suffolk County 
shoal northwest of inlet 

1969 Channel, 10 ft. deep, 300 ft. wide from the Suffolk County 
inlet to the Long Island Intracoastal 
waterway (follows 1958 channel) 

1973 Dredge shoals along 1958 channel Suffolk County 

1978 Dredge along 1958 channel for maintenance Suffolk County 
purposes 

1981 Construct stone revetment on east side of 
inlet along 1980 breach 

Materials were placed along the east and 
west Moriches Bay shorelines 
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Table VI-2 

Changes in the morphology of Moriches Inlet 
(from U.S. Army Corps of Engineers, 1983) 

MORICHES INLET THROAT CROSS-SECTIONAL AND HYDRAULIC CHANGES 
(1955-1981) 

A R D av. 

Date of Cross-sectional Hydraulic Radius Average Channel 
Survey Area below MSL (sq.ft.)* (ft.) Depth (ft.msl)** 

Dec. 1955 5,000 6.5 6.5 
June 1965 5,760 7.1 7.2 
May 1968 10,080 13.4 13.5 
July 1974 12,500 17.0 17.1 
Dec. 1974 11,520 15.4 15.6 
April 1978 11,980 16.0 16.1 

Jan. 1980 
Breach occurred 

March 1981 

March/ April 
1981 10,230 13.5 14.2 

Aug. 1981 11,420 14.9 15.0 

* Minimum cross-sectional area measured along lines across the 
inlet throat approximately perpendicular to the direction of 
flow. 

D ** av. = A/T. where T = top width of the channel, A= 
Cross-sectional Area 
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Moriches Inlet controls the flow of water between Moriches Bay 
and Great South Bay and between Moriches Bay and Shinnecock Bay. When 
Moriches Inlet is open and the tide flooding, water flows westerly 
from Moriches Bay into the Great South Bay and from Moriches Bay into 
Shinnecock Bay (U.S. Army Corps of Engineers 1975a). Over each tidal 
cycle, there is a net westward flow through Narrow Bay and Quantuck 
Canal (Suffolk County Planning Department 1982). 

Salinity in Moriches Bay is strongly influenced by the condition 
of Moriches Inlet. In 1907, when Moriches Inlet was closed, salinity 
ranged from 9.5 to 10.5°/oo (Whipple 1912). Following the opening of 
the inlet in 1931, salinities in both Moriches Bay and eastern Great 
South Bay rose. In 1950, the salinity was about 25°/oo (Woods Hole 
Oceanographic Institution 1951). Following closure of the inlet, in 
1951, salinity fell between 8 and 10°/oo (Redfield 1952). 

Salinity rose in the Bay following the reopening of Moriches 
Inlet in 1953. Shortly after the reopening, the inlet began to shoal. 
By 1956 salinity had dropped by 3°/oo compared to 1954 (Figure VI-2). 
Moriches Inlet has since been dredged many times. The salinity 
distribution in 1977, the most recent available, is given in 
Figure VI-3. 

The duck farming industry began on Long Island in the 1880s 
(Suffolk County Planning Department 1982). Many of the farms were 
located along the tidal creeks, coves and tributaries bordering 
Moriches Bay. The duck farming operations were run in such a way that 
nearly all the wastes from the farms eventually entered the water body 
upon which the farms were located. The duck farms, as a result, 
released large quantities of nitrogen, phosphorus, coliform bacteria 
and organic matter. It was estimated that the 4 million ducks raised 
in 1952 released 2.7 million pounds of nitrogen and 0.8 million pounds 
of phosphorus (Redfield 1952). The pollution problem was exacerbated 
because the wastes were discharged into poorly flushed tributaries. 

In 1938, it was recognized that unless some methods were 
implemented to reduce duck farm discharges, substantial areas of 
Moriches Bay would have to be closed to shellfishing. In the 1950s, 
it was determined that the wastes originating from the duck farms were 
responsible for the large blooms of phytoplankton known as "small 
forms." These species had a deleterious impact on the shellfish of 
Moriches Bay, and because they were exported to Great South Bay via 
Narrow Bay, also on Great South Bay shellfish. 

In 1951, New York State initiated steps to control discharges 
from duck farms (New York State Conservation Department 1956). 
However, it was not until 1955 that the Federal Water Pollution 
Control Board required duck farmers to desist from polluting adjacent 
water (New York State Conservation Department 1956). Construction of 
treatment facilities began the following year. In 1965 New York State 
required that primary treatment facilities be built by 1968 (Suffolk 
County Planning Department 1982). 
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The impact of the pollution from the duck farms was intensified 
in the 1950s by the shoaling and eventual closure of Moriches Inlet. 
The reduced flushing ability of the inlet increased the residence time 
in Moriches Bay and, when the inlet closed in 1951, there was a net 
export of water to Great South Bay. The reduction in water quality 
threatened the future of Great South Bay's shellfish industry and this 
fear was one of the factors that brought about the reopening of 
Moriches Inlet in 1953. 

Duck farming operations peaked in the late 1950s and early 1960s. 
Today there are less than 14 farms (Suffolk County Planning Department 
1982) and most waste discharges have been stopped. One legacy of the 
industry still remains--the duck farms were responsible for deposition 
of large volumes of organic sludge on the bottoms of many of the 
tributaries of Moriches Bay. In 1968, it was estimated that over 7 
million cubic yards of duck sludge deposits were in Moriches Bay 
tributaries. In the early 1970s Suffolk County dredged many ·of the 
tributaries removing over a half million cubic yards of duck sludge 
(Pagenkopf and Bigham 1977). 

HISTORY OF HARD CLAM FISHERY IN MORICHES BAY 

Moriches Bay has an area of slightly less than 11,000 acres. 
Even relatively small closures can include a significant fraction of 
the Bay. As early as 1908, half of Moriches Bay was closed to 
shellfishing, presumably caused by duck farms (Suffolk County Planning 
Department 1982). In 1938, duck farm pollution was responsible for 
closing 2,656 acres in Moriches Bay (New York State Conservation 
Department 1939), a time when Moriches Inlet was open. 

Sometime prior to 1952, and perhaps as early as 1938, the State 
Conservation Department adopted a policy of opening portions of the 
closed areas in winter (November to April). This was possible because 
the duck farms ceased production in the winter months, resulting in an 
improvement in water quality. This policy was discontinued in 1968. 

The area and acreage closed to shellfishing has varied 
considerably since 1962. The major change has been the distance of 
the closure line from shore. The closure never extended past the mid 
point of the Bay; the area adjacent to the barrier beach has never 
been closed while the coves have rarely been open (see "History of 
Uncertified Areas, 1965-1984," this volume). 

In 1977, the New York State Department of Environmental 
Conservation instituted a program of conditional openings in Moriches 
Bay. Under this program, selected areas were open to shellfishing, 
provided there had not been 0.25 inches or more of rain in any of the 
preceding seven days. This program was terminated in 1982 because 
water quality no longer improved during periods of no, or low, 
rainfall. 
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Information on stock size of the hard clams in the Bay is 
relatively scarce. Prior to the opening of Moriches Inlet in 1931, 
salinities were too low for scallops, hard clams, or soft clams. 
Curiously, there was an active blue crab fishery before the opening of 
the inlet which dates back to at least 1880 (Mather 1887). 

Following the opening of Moriches Inlet, salinity rose in 
Moriches Bay. In a qualitative study undertaken in 1938, Townes 
(1939) reported that oysters and soft clams were "common to abundant." 

Following the reopening of Moriches Inlet in 1953, salinities in 
the Bay rose and the increase in tidal exchange flushed out much of 
the duck farm waste. It was reported that in 1955 there was excellent 
production of soft and hard clams (New York State Conservation 
Department 1956). 

In 1962, the United State Department of Interior prepared a map 
(Figure VI-4) showing the distribution of shellfish resources in 
Moriches Bay (U.S. Army Corps of Engineers 1975b). No information is 
given about the methodologies employed in constructing the map. A 
similar but undated map, prepared by the New York State Conservation 
Department (Figure VI-5) was presented at a public hearing sponsored 
by the Federal Water Pollution Control Administration in 1966 (Wallace 
1966). There are no recent maps of stock distribution. 

According to Turner (1983), the growth rate of hard clams in 
Moriches Bay is faster than clams inhabiting Great South Bay. This 
suggests that Moriches Bay can support hard clams and that the lack of 
production may be due to the lack of setting. Moriches Bay has a 
large tidal exchange relative to its volume and its residence time may 
be less than the planktonic larval stage of the hard clam, although 
this has not been precisely determined (see "Spawner Sanctuaries," 
this volume). 

Hard clam production is very low in Moriches Bay. There is some 
recreational harvesting adjacent to the barrier beach. At the time of 
the first conditional opening in 1977, the coves did have a sizeable 
hard clam population comprised of cherrystones and chowders. These 
areas currently are depleted. 

SHINNECOCK BAY 

Description of Shinnecock Bay 

Shinnecock Bay has a surface area of 14.5 square miles with a 
width up to 2.9 miles (U.S. Army Corps of Engineers 1975a). The Bay 
is effectively divided in two parts by Ponquogue Point which extends 
southward toward the barrier beach, constricting the width to 1,200 
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Figure VI - 5 
Shellfish production in Moriches Bay. 
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feet. Approximately 56 percent of the Bay lies east of Ponquogue 
Point (Figure VI-6). 

The two halves of Shinnecock Bay are considered distinct water 
bodies by local baymen (H. Berglin, Southampton Baymen's Association, 
Personal Communication) and are dissimilar hydrographically. The 
eastern half is connected to Peconic Bay by Shinnecock Canal and 
Shinnecock Inlet is located in the center of the eastern basin. The 
western half is connected to Moriches Bay via Quantuck Canal, Quantuck 
Bay and Quoque Canal. 

The average depth of Shinnecock Bay is 5 feet at mean low water 
(U.S. Army Corps of Engineers 1975a). The maximum depth in the 
eastern section is 12 feet while in the western section it is 7 feet. 
Marshes and shallow flats cover 42 percent of the Bay area. 

The hydrography of Shinnecock Bay is poorly documented. · The 
salinity distribution was studied in April 1977 and is presented in 
Figure VI-7. In 1955, following completion of the jetties at the 
inlet and with an inlet cross sectional area at mid-tide of 5,520 
square feet, the average flood tide volume through Shinnecock Inlet 
was 290 million cubic feet, and at ebb 339 million cubic feet (U.S. 
Army Corps of Engineers 1975a). 

History of Shinnecock Bay 

The major factor affecting Shinnecock Bay has been Shinnecock 
Inlet. There was an inlet into Shinnecock Bay prior to 1891 but from 
1891 to 1938 there was no inlet between Shinnecock Bay and the 
Atlantic Ocean (Kassner and Black 1983). Salinity was very low during 
these years and, as a result, Shinnecock Bay was not a productive 
shellfish area. To increase salinity and shellfish production, 
Shinnecock Canal was improved in 1898. Several attempts also were 
made to artificially open an inlet, again to increase Bay salinities, 
prior to the opening of the present Inlet by the hurricane of 1938. 

Shinnecock Inlet has been open continuously since 1938, although 
it has been modified by numerous stabilization efforts (Kassner and 
Black 1983). In 1951, a channel 9 feet deep and 100 feet long was 
dredged through the inlet. Stone jetties have been constructed on 
both banks of the Inlet since then. 

History of Shinnecock Bay's Hard Clam Fishery 

The history of the hard clam fishery in Shinnecock Bay is poorly 
documented. This is a result of two factors: the low production from 
the Bay and the fact that baymen are more diversified there than in 
other areas. 
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Figure VI - 6 
Locator map of Shinneco~c~k~B~a~v~-~~~~~~~~~~~~~~~~~~~~~ 
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Hard clams were not found in any abundance in Shinnecock Bay 
prior in the opening of Shinnecock Inlet (H. Berglin, Southampton 
Baymen's Association, Personal Communication). According to Berglin, 
there was a good set of clams either in 1942 or 1943. Sets occurred 
about every 5 years there after but there have been no sets of any 
consequence in about 10 years. 

Historically, the western half of Shinnecock Bay has been more 
productive than the eastern half (H. Berglin, Personal Communication, 
Southampton Baymen's Association). Five years ago, a good days catch 
was 2 to 3 bushels of littlenecks. Today it is a bushel. Nearly 
every area of the Bay now has impoverished stocks of hard clams. 

Water quality is not a problem for the hard clam industry in 
Shinnecock Bay. Of the Bay's 9,170 acres, only 220 are currently 
closed to shellfishing. There has been no change in the area closed 
to shellfishing since 1970. 

REPORTED LANDINGS FOR MORICHES .AND SHINNECOCK 

Hard clam harvests for Moriches and Shinnecock Bays are reported 
by Township. Since two-thirds of Moriches Bay is in Brookhaven and 
the remaining one-third and all of Shinnecock Bay is in Southampton, 
it is not possible to obtain landings for each area separately. 
Historical landings by township and the two water bodies together is 
given in Table VI-3. 

No historical estimates of the fishing effort for either Bay can 
be made. Harvesters licensed by both towns can work in other waters 
of their respective towns. There is no reciprocal shellfishing 
agreement between Southampton and Brookhaven as there is between 
adjacent towns on Great South Bay. 
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Table VI-3 

Landings (bushels) and Value (dollars) of Hard Clams taken 
From Moriches and Shinnecock Bay 

Brookhaven Southampton Total 

Year Landings Value Landings Value Landings Value 

1983 9,055 378p895 11,439 512,983 20,494 891,878 

1982 14,906 732p313 10,045 424,133 24,951 1,257,456 

1981 

1980 

1979 4,400 168,934 23,303 725 ,804 27,703 894,738 

1978 3,260 79,208 20,121 618,493 23,381 697,701 

1977 4,453 112 ,852 22,384 572,873 26,837 685,725 

1976 3,929 93,093 38,768 367,559 42,697 460,652 

1975 12,798 255,453 13,374 267,053 26,172 520,506 

1974 11,210 227,406 14,629 305 '291 25,839 532,697 

1973 6,762 126,180 17,450 326,976 24,212 453,156 

1972 13,418 260,663 25,662 657,003 49,080 917,666 

1971 3,890 59,011 36 '718 542,503 40,608 601,514 

1970 5,899 76,249 37,662 487,943 43,561 564,192 

1969 No Landings Reported 33,615 425 '966 33,615 425 '966 

1968 No Landings Reported 39,643 486,269 39,643 486,269 

1967 2,410 29,710 28,747 356,110 31,157 385,820 

1966 2,025 23,600 24,751 270,497 26 '776 294,097 

1965 

1964 18,883 

1963 25,150 

1962 21,000 

1961 21,325 

1960 20,000 

1959 
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HISTORY OF THE PECONICS AND NORTH SHORE 

HARD CLAM FISHERIES 
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INTRODUCTION 

In recent years the hard clam fisheries of Long Island's north 
shore and the Peconic Bays have been greatly overshadowed by the Great 
South Bay (GSB) fishery. Although hard clam landings in the former 
areas have been low, relative to peak production in GSB, they have 
provided an important contribution to total New York landings. 

Historically, the north shore bays and the Peconics have been 
important areas for oyster production; and in the Peconics scallops 
have been a major resource as well. However, there seems to have been 
an important north shore hard clam fishery even when the oyster 
industry was at, or near, its peak. According to Mather (1887) about 
86,000 bushels of hard clams were taken (commercially) in 1880 from 
Huntington Bay, Stony Brook Harbor, and Port Jefferson Harbor 
(including Conscience Bay). In the same year about 20,000 bushels of 
hard clams were harvested in Peconics and Gardiners Bays. 

NORTH SHORE FISHERY 

The four embayments on Suffolk County's north shore in which 
clamming takes place are Huntington Bay, Stony Brook Harbor, Port 
Jefferson Harbor, and Mt. Sinai Harbor. All are relatively small 
coastal indentations partially cut off from Long Island Sound by 
baymouth bars (Gross et al. 1972). Stony Brook Harbor continues to be 
the location of most of the clamming activity in Smithtown. At 
present, Huntington Bay supports by far the largest hard clam fishery 
on Suffolk County's north shore. 

Huntington Bay 

Huntington Bay lies just east of the Nassau-Suffolk border and 
can be divided into two parts: Huntington Bay, which opens directly 
to the Sound, and Northport Bay which opens into Huntington Bay. 
These bays contain three extensively developed harbors: Huntington, 
Centerport, and Northport, and two relatively undeveloped harbors; 
Lloyd and Duck Island. Huntington Bay will be used here to refer 
to the entire Huntington-Northport Bay complex (Figure VII-1). 
Figure VII-1 also shows the salinity distribution for Huntington Bay. 
These data are means of six samples taken at each station during the 
spring and summer of 1978. 

Shellfishing, at a subsistence level by local residents, has been 
an important activity in Huntington Bay since the area was first 
settled. The commercial shellfishing industry began to develop in the 
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