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PUBLIC HEALTH HAZARDS AS A CONSTRAINT ON OYSTER PRODUCTION

IN THE CONTIGUOUS UNITED STATES

ABSTRACT: Oyster production in the United States has declined from a leading

nineteenth century fishery to a minor, failing industry. Oystermen must now

depend on a diminished resource in an environment of competing and conflicting

coastal uses. One of the most important influences on the industry's welfare

is the sanitation of growing waters. Because bivalves can accumulate

pathogens, heavy metals, chemicals, and naturally-occurring marine toxins,

public health regulations play a central role in resource utilization.

This paper examines the risk of disease transmission as a constraint on the

use of a marine resource. The troubled status of the oyster industry is

summarized in the context of social and environmental impediments to

production. Public health hazards associated with shellfish consumption are

described with emphasis on the effects of water pollution and toxic

phytoplankton blooms. The nature and impact of regulatory control on oyster

harvests via the National Shellfish Sanitation Program is examined, and

possible responses to sanitary problems are discussed.
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INTRODUCTION

The oyster industry was once the largest and most valuable of U.S.

fisheries, but landings have declined so severely as to throw into doubt the

survival of the industry (Matthiessen, 1971). The current annual oyster

production of approximately 50 million pounds is only one-third that of the

early 1900s (Figure 1). Although a complex variety of economic, social, and

ecological factors have led to this situation, fishermen and processors regard

inadequate resource supply as the most serious problem facing the industry, and

pollution closures of beds is seen as the major reason for the continued

negative trend (NMFS, 1977a).

The intent of this paper is to document the decline of the oyster industry

in the context of constraints on production. Because sanitation bans on

harvests are the major barrier to the use of available resources, public health

risks and controls associated with oyster-vectored disease are treated in

detail. Information used in the preparation of this paper was collected by

review of relevant literature in diverse fields.

DECLINE THE U.S. OYSTER INDUSTRY

Decline of oystering as a commercial activity

According to the National Marine Fisheries Service (NMFS, 1977a),

"Productivity, total landings, number of fishermen, deflated exvessel prices,
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Figure 1. The decline of U.S. commercial oyster production,
1929-1981 (Source: Burrell, 1983).
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Figure 2. Regional production of oysters in the contiguous
United States (Data source: U.S. Dept. of Commerce, NMFS,
1984).
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and deflated income for fishermen all show declining trends." Despite the fact

that the U.S. market consumes over half of' the annual world production of

oysters, per capita consumption fell by 82% from 1910 to 1981. In recent

decades, Asian imports have captured a significant portion of the domestic

canned oysters market. Prior to 1960, much of Pacific and Gulf coast landings

went to local canneries, but similar products from Korea and Japan have almost

completely displaced the American canning sector (Glude, 1983). Processing

facilities tend to be small, family-owned, labor-intensive, and only marginally

profitable. Little effort has been made to expand markets or develop new

product lines.

With exception of a few large commercial operations, the oyster industry

has remained virtually unchanged for generations. Investment in oyster farms

is discouraged by the fact that oyster reefs are managed and maintained as a

common resource in many major production areas (NMFS, 1977a). Recreational,

subsistence, and traditional fishermen who use public beds generally oppose

aquaculture ventures. In the internal conflict between public and private

users, efforts to enhance production through cultural innovation run up against

institutionalized technical inefficiencies imposed by state fishery policies

which were originally enacted to conserve natural beds (Krantz, 1982).

The small, fragmented structure and minor economic status of the oyster

industry limit its social influence. In many areas, oyster culture ventures

have difficulty obtaining property or exclusive usage rights at coastal sites.

Legal and political obstacles also arise from the diffuse nature of the

government authorities which regulate the industry. Numerous, complex

regulations under multiple jurisdictions are blamed for creating administrative
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inefficiency and imposing a considerable compliance burden on the industry.

These problems are aggravated by the fact that many government research and

service activities are underfunded, understaffed, or lacking coordination.

(NMFS, 1977a)

Decline of oyster fisheries

Prior to this century, much of the loss in resource productivity was due to

unsustainable rates of harvest. Early use of abundant oyster reefs by North

American Indians is indicated by the discovery of large shell mounds on east

and west coast sites. As settlers learned to exploit the shellfish, the

fishery grew into the dominant domestic fishery of the mid-1800s. The

relatively slow growing oyster populations of the north Atlantic and Pacific

were eventually exhausted. An historically rich fishery to the north of Boston

was severely depleted by the early decades of this century, and a similar fate

befell the west coast Olympia fishery within 70 years of its first commercial

harvests (Yonge, 1966; Beattie et al, 1982). Commercial production in both

regions must now rely on the intensive cultivation of exotic species using

hatchery seed or transplanted stock.

Since the turn of the century, habitat deterioration has also contributed

to widespread declines of natural productivity on oyster grounds. The most

spectacular reduction is in the region from the Canadian maritime provinces to

North Carolina. Chesapeake Bay, traditionally the leading oyster fishery in

North America, recorded landings in the 1970s which were only about one-quarter

of the 1900 volume (Matthiessen, 1971). High mortalities from oyster diseases,

and consistent set failures have contributed to the problem on the Atlantic



S

coast (Mackin, 1970; NMFS, 1977a). The leading west coast production site of

Willapa Bay, Washington has suffered a 50% reduction in volume, an increase in

grow-out time from 1.5 to 14.5 years, and a total loss of productivity in some

areas (Beattie et al,1982). It is thought that oyster culture practices may

aggravate natural disease and predation patterns by concentrating host stock

and spreading pest species (Yonge, 1966). The cause of set failures is

obscure: brood stock depletion, pollution, hydrographic changes from shoreline

alterations, predation, algal toxins, and weather are among the suspected

contributing factors (Loosanoff, 197k; Virginia Seafood Council, 1982).

According to the National Marine Fisheries Service (NMFS, 1977b),

"Existing estuarine and coastal environments are now subjected to serious

stresses engendered by a multiplicity of habitat changes." Negative impacts on

oyster production may originate from a variety of incompatible uses of coastal

lands, waters, or watersheds. Contamination or silting of beds, set

suppression, reduction of dissolved oxygen, and stress-induced lowering of

resistance to pest and disease organisms are possible consequences of habitat

perturbations (Yonge, 1966). The mechanisms of habitat deterioration can be

subtle, complex, or interactive and are only partly understood. A further

analytical problem arises from the difficulty of quantifying losses due to

environmental stresses.

Habitat and grounds

Oysters are found in the shallow coastal habitats of all continents between

64° north and 144° south latitude. They tolerate a wide range of salinity, but

survive best in nearshore or intertidal locations where low salinities and
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tidal exposure limit predation and parasitism (Korringa, 1976). Species ranges

through different climatic zones are determined primarily by the influence of

water temperature on spawning. At the local scale, natural distributions are

governed by the transport of larvae on water currents, and the availability of

substrate for their settlement (Yonge, 1966; Burrell, 1985). In the contiguous

United States oysters may be found off all coastal states, but the bulk of

commercial production is concentrated in a few prime areas (Figures 2 and 3).

Chesapeake Bay, the Mississippi delta, and Washington state's Willapa Bay and

Puget Sound collectively account for more than two-thirds of national landings.

Oyster distributions are also strongly influenced by cultural practices

which create artificial planted beds or introduce non-indigenous stock to

commercial sheilfisheries. Grounds suitable for oyster growth must combine a

variety of attributes which promote productivity and minimize mortalities.

Rocks, shell, or other substrate is needed for larval settlement. Populations

of pest and predator species must be low or controllable. Basin morphology and

climate should offer stability of hydrographic patterns and protection from

storm disturbances. Desirable water quality parameters include: the absence of

pollutants; high phytoplankton productivity; low turbidity; and optimal ranges

of temperature, salinity, and dissolved oxygen. (Burrell, 1985; NMFS, 1977b)

Siting and competing coastal uses

There is concern that the industry may be forced into inferior sites as

traditional growing areas experience increasing pollution and disruption from

conflicting resource uses. Molluscan farming is limited to sheltered coastal

waters, and favored by nearby populations sufficient to supply labor and
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Figure 3. A comparison of commercial oyster landings at the
state level. The leading producer states are Maryland,
Virginia, Louisiana, and Washington. (Data source: U.S. Dept.
of' Commerce, NMFS, 198k).



S

markets for the perishable raw oysters (Korringa, 1975). However, the coastal

zone is also a focus for urbanization, shipping facilities, recreation, and

industrial activities dependent on water supply or proximity to ports. Local

zoning, taxation, and opposition to permit applications can effectively exclude

facilities from waterfront areas in high demand for leisure, housing, or other

commercial development. Competing uses are often able to pay premium prices to

obtain choice sites. As one observer notes, "In this respect the oyster

industry is quite similar to agriculture in its inability to compete

where.. .land values are significantly inflated." (NMFS,1977a)

WATER QUALITY AND DISEASE TRANSMISSION

Water quality standards have become the biggest factor segregating

available shellfish resources from utilization (NMFS, 1977a). Under optimal

conditions, a one acre bed of adult Eastern oysters planted at typical

densities can filter 90 million liters (19.8 million gal) of water per day

(NMFS, 1977b). Because filter-feeders may occasionally accumulate human

pathogens or toxins from introduced or naturally-occurring contaminants, oyster

production needs the highest quality water to meet public health standards.

The use of shellfish from contaminated waters is strictly controlled by

sanitation laws. In many areas, harvesting bans due to water quality

deterioration have significantly decreased the supply of marketable oysters.

The bioconcentration process is reversible. An oyster will cleanse itself

if allowed to filter clean water for a period of time ranging from hours to

weeks. This is accomplished by commercial growers through relaying or



depuration. Relaying is the transfer of oysters from restricted grounds to

unpolluted waters prior to harvest. Depuration is the use of recirculating

seawater combined with bacteriocidal treatments in a closed system. Water

purification agents used in depuration operations include ozone, ultraviolet

light, chlorine, and antibiotics. Ozone has been found to be helpful in

deactivating "red tide" toxins, but existing depuration techniques are

ineffective for pesticide and heavy metal removal within commercially practical

time frames. Both disinfection techniques are costly: relaying requires an

additional harvest with losses associated with technical inefficiencies (e.g.,

loss and breakage up to 50%), while depuration requires capital investment In

plant and operation. (Blogoslawski and Stewart, 1983; Blogoslawski, 1979)

Introduced Contaminants

Microbial diseases vectored by oysters

Records linking human illness to the consumption of contaminated bivalves

date back to the late 18th century in this country. Typically, the problem

arises when oysters from sewage-polluted waters are eaten raw. Typhoid fever

is the classic disease associated with this mode of transmission: it was an

oyster-borne epidemic of typhoid fever in 1924 which served as the catalyst for

the public health regulations which now govern sanitation in the shellfish

industry. Other pathogens which may be transmitted through bivalves Include

the hepatitis A virus, and a variety of microorganisms capable of causing

gastroenteritis (Hughes et al, 1977). The majority of shellfish-vectored

hepatitis reports have originated from the north Atlantic, south Atlantic, and

Gulf coasts with a human sewage contaminant source often identified (Dembert,
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1981). For the last 50 years, the incidence of typhoid or hepatitis

originating from raw oysters has been minimal compared to other vehicles for

these diseases. Overall, the risk of illness by this route appears to be low,

and proper cooking provides additional protection. (Hughes et al, 1977)

Heavy metals and chemical pollutants

Despite a theoretical risk from bioconcentration of toxic and radioactive

materials, no such poisonings have been reported in the U.S. (Hughes et al,

1977). It is known that oysters grown in polluted waters may accumulate

appreciable amounts of heavy metals, pesticides, and PCBs. Harvest closures

have occurred in Texas due to mercury pollution and in the James River due to

the pesticide Kepone, but the primary threat from chemical contaminants is

believed to be greater for the resource than the consumer (NMFS, 1977b).

Although government data on existing shellfish levels do not indicate any major

problems; the toxicological, synergistic, and cumulative effects of

environmental pollutants are still poorly understood (Lamb and Seagran, 1975;

Butler, 197k).

Pollution sources

Among all pollutant sources, inadequate or faulty waste treatment

facilities releasing bacterial contamination into growing waters is the prime

reason for harvest closures. A majority of' the nation's population has only

primary or no sewage treatment. One study found only 44% of treatment plants

had adequate data to evaluate performance, and of these 30-35% were not meeting

operating design criteria. Designs which combine storm and sanitary sewers are
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particularly vulnerable to accidental releases of raw sewage when stormwater

surges overload the system. Releases may also originate from treatment plant

malfunctions, inadequate capacity, or poor operator training. The problem is

aggravated by disproportionate population growth in coastal areas: for example.

from 1930-1960 coastal populations grew 78% compared to a national average of

46%. (NMFS, 1977b)

Uncontrolled runoff also ranks high as a pollutant source affecting the

sanitation of growing waters - particularly near large urban centers.

Increased sediment loads from land use activities such as construction may be

accompanied by increases in adsorbed contaminants. Municipal runoff is

frequently magnified by impermeable surfaces and concentrated through

stormwater systems: oil, heavy metals, sediment, microbes, nutrients, and

pesticides may be carried along. Runoff in rural areas is likely to contain

silts, fertilizers, livestock wastes, and pesticides from agricultural or

silvicultural land uses. Control technology is lacking and solutions to

nonpoint source pollution largely depend on the effectiveness of areawide basin

planning. (NNFS, 1977b)

Naturally-occurring Contaminants

Vibrio

Several species of vibrio are known to have caused cholera, diarrheal

illness and a rare septicemia in the U.S. with raw oysters serving as a primary

vector. Vibrio are naturally-occurring marine bacteria (autochthonous species)

whose numbers peak in warm water seasons. As a result, disease patterns tend
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to be seasonal and largely coastal in distribution. A lower incidence along

the Pacific coast is thought to be due to colder waters. Although oyster-borne

vibrio infections are uncommon and usually limited to a mild gastroenteritis,

these bacteria may go undetected by water quality monitoring programs which are

based on detection of sewage contaminants. (Blake, 1983; Johnston, 1983)

Phytoplankton biotoxins

Some species of marine dinoflagellates produce a potent nerve poison which

may accumulate in shellfish during blooms. Commonly known as "red tides", not

all bloom discolorations of water are toxic, nor are all toxic blooms visible.

Blooms are unpredictable and may develop rapidly during warm, sunny seasons

(Haistead and Schantz, 1984). Among native peoples, a traditional recognition

of the poisoning risk is suggested by dietary taboos on shellfish consumption

at certain times. For example, the Northwest Indians avoided shellfish when

waters were luminescent, and the Eskimos avoided them during the salmon season

(Magoon and Vining, 1981; Tufts, 1979). Nonindigenous people, such as tourists

or foreign visitors, seem particularly prone to accidental poisonings (Hughes,

1979). Although the risk of poisoning from commercially-harvested oysters is

not great, the fact that poisonings can be fatal creates significant impacts on

the industry.

In the U.S.,two clinically and toxicologically distinct forms of shellfish

poisoning are recognized; these are, paralytic shellfish poisoning (PSP)

resulting from the ingestion of shellfish contaminated by toxins from the

Gonyaulax spp., and neurotoxic shellfish poisoning (NSP) due to toxins from

Gymnodinium breve By blocking nerve impulses, PSP toxins produce symptoms
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such as sensory and gastrointestinal disturbances, numbness, and paralysis

which may progress to death through respiratory arrest. There is no known

antidote for the toxin: its mortality rate is about 8%. Neurotoxic shellfish

poisoning causes milder neurological symptoms, and has not been associated with

fatalities. (Haistead and Schantz, 198k; Tufts, 1979)

Historic records (1793-1977) of shellfish poisonings in the U.S. document

greater than 811 cases with 145 deaths. Of these, the vast majority were PSP

toxicities from shellfish species other than oysters. Recreational harvests of

mussels and clams are the most likely sources. Although the dinoflagellate

plankter responsible for PSP toxins are widely distributed, poisonings are

usually endemic to specific geographic areas. California has had more PSP

cases than any other state and is the only west coast state to have commercial

oysters involved. (Conte, 19814; Haistead and Schantz, 19814)

Occurrence of toxic blooms

The seasonal development of toxic blooms is favored by a combination of

climatic and hydrographic conditions. The high light intensities and warm

temperatures of summer months provide optimal growth conditions for the

plankter. Areas of high nutrient levels and lower salinity, such as those

associated with coastal runoff or upwelling, also stimulate growth. Once rapid

proliferation is underway, the development of intense blooms is promoted by

factors which tend to concentrate the algae within a water mass (e.g., calm

weather, thermocline barriers with vertical stability, mild horizontal

convection, and seclusion in lenses) (Provasoli, 1979). Since 1969, PSP

occurrences in shellfish have spread in range and/or increased in toxicity
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levels and duration in many parts of the world (Nishitani and Chew, 19814). The

reasons for this are not clear. It is known, however, that nutrient enrichment

from organic waste effluents or fertilizers can stimulate plankton blooms

(NMFS, 1977b), and it would not be unreasonable to suspect that pollution has

contributed to the problem.

On the Pacific coast, PSP toxins usually originate with the planktonic

organism, Gonyaulax catenella, which is found in waters from central California

to the Aleutians. Toxic conditions are most frequent along open, unprotected

coastlines in the months between May and October (Halstead and Schantz, 1984).

Despite the fact that the west coast oyster industry is over 130 years old,

only 2 outbreaks of PSP attributable to commercially-grown oysters have been

reported (Conte, 1984). The safety of oysters is largely due to their growth

in bays where toxic blooms have been rare. However, the recent increase in

toxic bloom activity is a source of concern. A bloom extended into the

previously safe inner waters of the Puget Sound in 1978, and the overall area

affected by PSP closures in Washington state more than tripled in the decade

preceding 19814 (Lutz and Incze, 1979; Nishitani and Chew, 19814).

Atlantic coast PSP blooms are caused by the dinoflagellate species,

Gonyaulax tamarensis. Prior to 1972, toxic blooms were long established in

Canadian waters, but rarely extended south. In the fall of that year, a bloom

began in historically safe waters off Massachusetts and spread to the

northeast. Since then the plankter has reappeared annually - most frequently

at locations in or near estuaries from July to September. (Tufts, 1979;

Haistead and Schantz, 1984)



The less dangerous NSP blooms of Gyninodinium breve are virtually an annual

event in the Gulf of Mexico. Water temperatures over 15.5°C are optimal for

triggering bloom development. In Florida, closures are relatively brief and

blooms rarely intrude into the bays where most of the oysters are harvested.

Franklin county, for example, produces 80% of the state's oysters and has never

had a documented red tide. (Tufts, 1979; Lutz and Incze, 1979)

WATER QUALITY AND SANITATION REGULATION

Federal Water Quality Law

The federal water pollution control mechanisms most relevant to shellfish

interests are derived mainly from the Water Pollution Control Act of 1972

(WPCA), the Fish and Wildlife Coordination Act of 1958 (FWCA), and the National

Environmental Policy Act of 1969 (NEPA). WPCA has provisions for the issuance

of effluent discharge permits, the establishment of receiving body water

quality standards, a marine sanitation device program to restrain sewage input

from boats, and grants and guidelines for sewage treatment plant construction.

FWCA requires the review of water project proposals by fish and wildlife

agencies. Review responsibility includes the issuance of Corps of Engineers

permits for waterway alterations and EPA permits for effluent discharge. NEPA

requires the preparation of environmental impact statements for

federally-funded projects such as sewage treatment plant construction.

A 1977 report by the NNFS (1977b) concluded that, with the possible

exception of nonpoint source controls, current federal laws appear adequate for
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protection of molluscan shellfish resources if properly implemented and

enforced. However, the same report noted numerous deficiencies in

implementation and enforcement due to problems such as inadequate manpower and

funding; inconsistent report and data formats; lack of information on

toxicology and estuary dynamics; funding difficulties for sewage treatment

plant construction; heavy caseloads for resource management agency review;

multijurisdictional authorities; and regulatory complexity. It was stated that

the NMFS,".. .is not satisfied that the shellfish resources, their habitat, and

their future are being adequately safeguarded."

Public Health Law

The National Shellfish Sanitation Program (NSSP) is the most influential

regulatory system governing the oyster industry's ability to harvest and market

its product. Its policy's stated goals are to apply sanitary controls and

support the beneficial use of a renewable resource. In practice, more effort

has been directed toward the negative policy of harvest closures than toward

corrective actions to promote resource use. Program provisions address

procedural matters, post-harvest handling, plant sanitation, and growing waters

regulation. The program was initiated in 1925 as a cooperative effort between

federal, state, and industry entities. The Food and Drug Administration (FDA)

performs oversight and annual review of state programs, while state governments

bear the major responsibility for implementation (e.g., adopting laws,

conducting sanitary surveys, and enforcing closures). The application of NSSP

principals to foreign shellfish imports is achieved through international

agreements with Japan, Korea, Canada, and other exporting nations.



Implementation

Commercial harvests of shellfish are restricted on the basis of growing

waters classifications determined by sanitary surveys. Sanitary surveys

evaluate factors such as pollutant sources, dispersal, and dilution. Primary

consideration is given to the level of coliform bacteria which is used as an

indicator of sewage. The presence of biotoxins, radionuclides, or toxic wastes

will also be investigated. Federal shellfish standards for heavy metals and

pesticides have been developed by the FDA and EPA, respectively.

Data from the survey are used to classify growing waters into one of five

categories. These are: 1) approved (i.e., free of pathogen arid waste hazards);

2) conditionally approved (i.e., subject to periodic closures when water

quality may deteriorate - most commonly, during sewage treatment plant

malfunction, seasonal recreation and boating use, or high rainfall alterations

of dispersal patterns); 3) restricted (i.e., may be harvested only for

supervised disinfection treatment); 4) prohibited (i.e., closed due to

hazardous contamination or lack of a sanitary survey); and 5) nonproductive

(i.e., barren or inaccessible areas). (Public Health Service, 1965)

Water quality indicator

The FDA standard used to assess the bacterial purity of growing waters for

classification purposes is based on coliform counts. Since coliforms are found

in the intestinal tract of warm-blooded animals, their presence is taken as

presumptive proof of sewage contamination and its associated load of human

pathogens. Quantitative limits for coliform standards are based on ratios of
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coliforms to pathogens typical of sewage (PHS, 1965). Overall, the existing

standard is believed adequate for consumer protection, but inefficient for

optimal resource use. The indicator has been criticized on three counts.

1) Standard does not account for the coliform source.

"False positives" may be caused by wildlife, livestock, or industrial

sources. The mere presence of coliforms is not always indicative of

human wastes: Klebsiella, for example, is a harmless coliforni of

nonfecal origin found in pulp and textile mill wastes. Runoff from

timbered areas of the Pacific Northwest often have high coliform

counts even in areas devoid of human habitation. It is also believed

that colif'orms of animal origin are not associated with human pathogen

loads comparable to sewage. Although the NSSP provisions allow

adjustment of coliform limits in such situations, exceptions must be

justified by detailed study. Given the inadequate state of knowledge

on the topic, the burden of proof is difficult.

2) Poor correlation of coliform counts to viral and vibrio levels.

The standard was evolved when typhoid was the primary health threat.

Viral hepatitis is currently a greater hazard, but no efficient

technique exists for its identification. Potentially unsafe levels of

vibrio which do not originate from sewage contamination may also be

overlooked.

3) Single standard for all estuaries.

Variations in estuary dynamics and climate can have a bearing on

coliform counts. For example, it is thought that the Gulf coast

estuaries, which are wide-mouthed and shallow with small tidal ranges,

would be less effective in dispersion of microbes (poor flushing) than

the deep, narrow northern estuaries. Also, coliform counts will be
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elevated in warmer waters which promote bacterial growth.

("Researcher...", Corvallis Gazette-Times, 1986)

Toxic Bloom Control

Under NSSP provisions, state agencies monitor harvest areas for blooms and

sample shellfish meats for toxicity. Control may be achieved through area

closures when monitoring indicates danger, or by blanket closures for a

specified time period. Closure of an affected area until accumulated toxins

are naturally depleted is necessary, since there is no practical method to

destroy biotoxins. All Pacific and New England states operate monitoring

programs for PSP, but only Florida monitors for NSP (Lutze and Incze, 1979).

California and Washington also impose annual quarantines on coastal,

recreational shellfish harvests during the warmer months (Conte, 1984).

Closures

Quantification of closures and water quality trends is difficult:

publication of shellfish ground acreage in the National Shellfish Register

ceased after 1974; classifications are not based solely on water quality; and

state water quality inventories prepared in accordance with the Water Pollution

Control Act lack standardized formats needed for national extrapolations.

However, existing data show that from 1971 to 1974 all regions except the west

coast experienced net increases in closures, and all states except Maryland

showed an increase in acreage classified as prohibited. Nationwide, prohibited

acreage increased at a rate of 1.3% per annum from 1966 to 1971, and 0.6% per

annum from 1971 to 1974. Thus, the trend appears to be one of an increasing
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loss of shellfish grounds to pollution, but at a declining annual rate. (NMFS,

1977b)

One estimate of lost oyster resource values due to closures puts nationwide

losses at $7 million in 1966, $17.5 million in 1971, and $18 million in 1975

(NMFS, 1977b). In the 1982 Proceedings of the North American Oyster Workshop

(Chew, 1982), spokespersons from virtually all coastal states identified

pollution as an issue of major concern, frequently characterizing domestic

pollution as the primary problem in their regions. In Washington state, more

than half of Puget Sound bays were closed. The closed acreage in Louisiana was

nearly equal to its total area in private oyster leases. A report from Texas

estimated 20% of its estuaries, and 45% of Galveston Bay were closed to

harvests. Recent outbreaks of cholera and hepatitis had been traced to

contaminated oysters from Apalachicola, Florida. California representatives

expressed a special interest in disinfection techniques since many closures in

that state are based solely on rainfall due to a lack of funds for continual

bacterial monitoring. Increased pollution was also cited as a problem by

commentators on the Atlantic coast oyster industry.

Toxic Bloom Impacts

Despite the fact that the overall number of shellfish poisonings is small,

the effects are medically and economically significant. Economic losses from

toxic blooms are considerable and include: losses to fishermen and related

industries due to harvest closures; depression of consumer demand for fish and

shellfish; costs of public health surveillance and enforcement programs;

adverse effects on tourism; and the hindering of international trade in
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molluscan shellfish (Haistead and Schantz, 1984). Misleading media coverage,

inadequate government information releases, and the public's failure to

distinguish between quarantined recreational harvests and safe commercial

species have been blamed for the fact that safe oysters harvested far from

problem areas often experience market depression when toxicities are reported.

(Conte, 1984)

DISCUSSION

Obviously, the utilization of oysters as a food resource is contingent on

the ability to market a wholesome product. Oyster production as a commercial

activity must seek to achieve this end in an economically efficient manner.

Efforts to promote the effectiveness of water pollution laws, minimize closure

impacts, and develop supporting technologies are areas which offer promise for

industry involvement.

Attainment of high water quality standards requires the full and effective

implementation and enforcement of existing laws. This includes adequate

funding for sewage treatment facilities, review of water project impacts, and

supervision of effluent discharges. Basin and land use planning may be helpful

in segregating or mitigating conflicting resource uses. Many states lack the

means to provide complete and continuous monitoring of growing water purity.

An intensive program of sampling and testing would allow a more precise

definition of unsafe water masses, thereby reducing the extent and duration of

closures. Research in environmental toxicology, estuary dynamics, and

planktonic bloom ecology are needed to provide guidance in risk assessment,

refinement of sanitation standards, and preventative strategies. Technical
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innovation and development could benefit a variety of applications: pollution

control technology (especially for non-point sources), improved depuration

procedures, practical analytical techniques for detection and measurement of

contaminants, and remote sensing of marine blooms are among the most likely

candidates.

As previously noted, the oyster industry lacks political and economic

power. In its present circumstances, the industry is not capable of

independently setting the political agenda or raising the funds necessary for

all of the remedial actions mentioned above. Political activism, alliances

with groups having common interests (environmental movements, for example), and

the resolution of internal conflicts should provide opportunities to address

the problems relevant to sustaining oyster production.
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