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INTRODUCTION Kcar.ocrcAL IssUEs

While it may not be universally accepted, it is now
generally recognized that the public oyster fishery in
Virginia is in collapse. In recent years disease has been
an important contributmg factor, but in the absence of
realistic management strategtes it is not the sole cause.
Overfishing has "set the table' for the decline of recent
decades. Less than one percesit of'historically important
Baylor Grounds have harvestable stocks, The majority of
these are contained within the important seed produc-
ing areas of the Jaines River, where pressures to con-
tinue harvests threaten the potential for any managed
or natural recovery of the native oyster, Crassoshea
virgi»ictt. In economic and ecological terms, this is a
disaster oF great magnitude. The plight of the species
and the industry it sustains has received broad attention
iii the press, but surprisingly the implications of this
collapse are not appreciated, The value of the commons
is diminished and an important ecological element of
the Chesapeake Bay is destroyed with concomitant
tosses of habitat and water quality.

As prospects for a sustainable public fishery for C,
virgi»i@a becoine vanishingly small, calls for an al erna-
tive species solution are more frequent. The major
motivation is to restore economic gain in a declining
industry. Some species, notably C, gigas, exhibit strong
potentiaI for resistance to the diseases MSX and Denno.
Others are untested. The use of alternative species to
produce disease resistant hybrids with virgt'»ict>, or to
genetically engineer a "super virginica" utilizing the
genetic potential of an exotic species, poses essenually
the same environmental, econatnic and social/political
questions as an outright introduction of that species.
Both scenarios deseqie careful consideration in the light
of our experience with exotic introductions throughout
thc world. Because of this they are treated here as the
same 'practical problem although obvious differences do
exist. It is also necessary to ask if such introductions are
technically feasible and economically practical as
realistic solutions to the current crisis, and whether such
introductions can sets~ both fishery and ecosystem
resource objectives.

In the following discussion, we attempt to review and
project the ecological, economic and legal issues
surrounding the alternative species strategy as it relates
to the public fishery, and propose some possible
approaches and timetables for dealing with these issues
>I it is agreed that an exotic introduction is dissirable .
and practical.

Experience with accidental and intemional introduc-
uons of exotic species is generally unsatisfactory and
inost biologists and ecologists recommend that it should
be avoided regardless of the presumed benefits. More
often than not, such introductions have resulted in
ecologic disruption and, in same instances, extinction
of cotnpeting species. It is for this reason that strict
international protocols for handling and introducing
exotic species exist  i.e, the International Council for
Exploration of the Seas  ICKS! protocols!, and why
many nations and states give their concerns the force of
law  i.e. The Lacy Act Amendments, U.S. Public Law 97-
79; The Code of Virginia, Section 28.1-183.2;
Chesapeake Bay Exotic Species Protocols!. At the very
minimum, these protocols and regulations must be
followed if prior mistakes are to be reasonably avoided.
A failure to follow them einbodies unacceptable risks. In
addition, there is reason to assume that each proposal
for an introduction should include a comprehensive
enviranniental itnpact statemenL However, obtaining
suIIicient data for such an impact statement implies that
sotne limited introduction must take place in order to
project inter-species competitiveness, as laboratory
studies on their own'are insuBicient. This is a dilcrnma
that must be recognized by the authorities and bodies
charged with the review and approval of an introduc-
norl.

Where oysters are concerned, there is considerable
experience «ith the introduction of non-native species
in several c<>untries. Some of this experience suggests
the Iostt of native species in coinpetition  e.g, the lass of
the New Zealand rock oyster due to the introduction of
C. gigas!, but in general ge.ographic and physiologic
barriers seem to permit a degree of roexistenre with
native species, There does not appear to be docu-
mented cases where non-native oyster species have
rlisturbed an ecosystem or impacted genera and species
other than native oysters. A far greater concern lies in
the frequency of accidental introductions of diseases
and parasites associated with oysters. These can have
devastating iinpacts bey>>nd the oyster itself. Careful
adherence to the ICES protocols is the best prescription
for avoiding this outcome. However, it is a fact that once
an introduction is released, there is little chance to
cantrol subsequent events or contain the exonc species
 or its fellow travellers! within geopolitical boundaries,

In the Chesapeake Bay, proposed non- native species
such as C. gigas, exhibit. preferi..nces for higher salinities.
Because disease currendy restricts C. tirgi>tict> to the
lower salinity areas of the Bay, an elective sepaiat.ion



may occur. Current evidence suggests that this woukl be
thu case rather than alternative scenarios of head to>
head compeption resulting in the Ipss of C. inrginica
The laboratory ahd hatchery culture of C. gigus in
quarantine is well established, and 4ere are nuinerous
disease~e certified strains ig existenec. Other species
such as C. ritnektris are less weII known, especially with
respect to diseases and parasites. C. rivtder9 is also lower
salinity tolerant, aud poses a more direct potential for
competition with C oirginiea, although it may be a more
suitable candidate for a total replacement Proposals for
its introduction will require a greater investment in
research and time.

It is now recognized that the historic oyster resource
bad an intriusic ecological value, that contributed to
both habitat and water quality. Apart from industry
needs, it may be appropriate to consid'er an alternative
species introduction solely on the basis of' its potential
ecological value. If, as inany economists contend,
expenditures to restore the fishery ate not justified in
economic terms, it may still be appropriate on purely
ecological grounds, where a managed fishery is a by--
product,

ECONOMIC ISSUES

The economic issues of the alternative species
strategy are essentially those of any plan to restore the
public Bshety for C visginica, The essential difference is
that on the one hand we are considering restoration of
a dechning naniral resource held by the commons, and
ou the other we are proposing to substitute that re-
source with an exotic species alternative in order to
sustain a failing industry. This difference changes the
character of the fishery froin one held in trust for the
public good where some are permitted io reap the
harvest in return for a benefit to the conlmons, to a
larger and more direct public subsidy of a specific
segment of oui. society, We need to fully comprehend
the meaning of this change, and recognize that it argues
strongly for abandonment of the pubhc fishery in favor
of private enterprise in the form of traditional private-
leasehold and aquaculture,

Regardless of the change in the character of the
fishery, there are several questions that relate to the
economic issues at hand.

Who should pay for the program, and is it cost
eQecuve! For inany yean the Virginia Marine Resources
Comiuission  VMRC! has operated a success' reple-
tion program that effectively subsidizes the public
6shety for C. virginiea, Should this continue? Should the

public fund additional efforts to introduce an alterna-
tive species into the public fishery? Should the replenon
fund be redirected to support alternative species?

How will an alternative species resource be managed
in a public4shery and maintained over time? "If the
introduction is for the purpqties of restoring a public<
fishety, the nct benefit to producers will depend on how
the resource is managed. If an open access rnanagernent
regime is maintained, then nct benefits to producers
will be less than if+ bottom leasing program or limited
entry program on public grounds are instituted:..
 Lipton, Lavan, and Strand. 1992. Eeonoereics of hfottuscan
Introdeettions and Transfers. The Chesapeake Bay Dikmrna,
Journal of Shellfish Research, I I:511-519!, A fundamen-
tal decision must be reached as to whether or not to
continue a "pui and take" fishery once aii alternative
species is introduced, There is a real distinction that
must be inadc between the cost of introduction and the
cost of maintenance. The latter represents a long term,
perpetuating commitment of substantial public funds.
This commitment argues strongly for abandoning the
public fishery in favor of privately held grounds and
aquas:ulture where the best prospect for success de-
pends on private sector investment. "In reality,'if any of
the proposed research is to provide a rejuvenation. of
the oyster rcsourcc for private or pubhc industry, there
must be a signiTicant culture  aquaculture} compo-
nenL.."  A P/an Addressing the Restoration of the Areterieare
0yster Inefustry, Virginia Sea Grant, VSG 90-02:20! .

If snore oysters are produced. is there a sufficient
inarket for sale? There are confhcting opinions on the
strength of the oyster market, A recently coinpleted
study suggests that there has been a ineasurablc decline
in the.deinand for oysters in the northeastern region of
the U,S.  A Profik of the Oyster Inefiestry of the northeastern
United States, I.ipton and Kirkley, eds., Final Report to
the National Marine Fisherics Service, Northeast

Region!, Market strength and potential for increased
production-of oysters in the Chesapeake Bay inust be
thoroughly evaluated before any major investment is
made in an alternative species introductian,

What are the requirements for new support infra-
structure and for thc preservation of existing ittfrastruc-
ture? Two problems exist that deserve attention. The
first is concerned, with the loss of industry capacity  i.e.
the fishing Reer, shucking houses, watermen, shuckers,
etc.! as the harvestabie resource has declined, What wiII
be the cost to restore this capacity if oysters areeagain
plentiful as a result of an exotic introduction? The
second relates to the need to provide hatchery support
in order to accomplish a large scale introduction. What
is the scale of the investment required? Should the costs
be borne by the pubbc or private sector'.



I EGAL AND SOCIETAL

' ISSuES-

The use of alternative oyster species does not have
universal support within the Virginia oyster industry.
There are numerous reasons for this. Perhaps the most
compelling is the recognition that C. virginica is locally
perceived as a superior product in fhe oyster market.
Becattse of this there is widespread support for contin-
ued efforts to solve the industry's problem with the
survival of harvestable numbers of C. virgiriica. These
efforts would include development of disease resistant
strains, tnanagement strategies that allow harvest.
around the disease, and the use of genetic and cellular
techniques to impart resistance to disease, There is also
a segment of the industry that argues lor' continued
harvest with the expectation that time and "Mother '
Nature" will resolve the dilemma. Some argtte that
introduction of a non-native species is attractive because
i  holds out the prospect for cheap seed and lower
ntaterials costs in the industry. However, this may not be
realized due to the economics of introduction in
coinpliance with established protocols  see above!, and-
the high cost of hatchery produced seed, to sustain a put
and take fishery. In the absence of an industry consen-
sus, it will be important to reach some general under-
standings before proceeding with any plan to introduce
an alternative to the itative oyster.

Because an introduction cannot be ron trolled within
itrict geopolitical boundaries, regional interstate
agreement will be esscntiak States rights, and the
general public view of Ihe autonomy of indixiduai s>tes
will make this difficulL Generally state governtnent is,
on such issues, reluctant to function within a single
regional political unit, The success of the Chesapeake
Bay program offers sotne hope, but there ar'e many
states outside those agreements with significant eco-
nomic and political interests  i.e. Connectir.ut, Dela-
ware, New Jersey, North Carolina!. Experience at the
Virginia Institute of Marine Science  VIMS! with the
proposal to introduce sterile triploid C. giga; in I990, on
an experunental basis, gives ~mc liavor for the diffi-
culty'and time involved in reaching multi-stats'regional
agreements on this subject. Ultimately, federal and state
governments, environmental interests and industry will
have to reach a consensus that favors an exotic introduc-
tion. Given the effort required to reach agrccmen t on
experimen.ts with sterile iriploids, it is obvious thai it will
take a significant effort to reach agreement where
reproducing populations are concerned At this level, it
will be a purely political decision.

ThkU.S. Code, in the form of the Lacy Act Amend-
ments of 1981 {public Iaw 97-79!, regulates the move-

ment of non-endemic species across state bnes, The
Code of Virginia, Section 28. I - 18$.2  " Importing fish
or shellfish for introduction in' the waters of the
State."! makes 'it illegal for any entity to place non-native
fish or shcllfish into Virginia waters without prior
approval of the Cominissioner of the VMRC, with
concurrence from the VIMS Director. If permission is
obtained, it is assumed that provisions of the Lscy Act
would be satisfied and no Federal action would occur.
Once permission is obtained from the VMRC, the issues
raised above come into play. The VMRC approval would
not preclude legal action by interested parties to
in.tercede and block the introduction of alternative
species. It is thus important to at least attempt to
establish consensus before seeking permission from the
VMRC.

STRATEGIES AND

TIME LINES

1. Species selection and evaluatiom

At present there are at least three likely candi-
date species that could be considered for introduc-
tion into the Virginia waters of the Chesapeake Bay, .
C. gi's, C. rivukms and the more tropical races of
C. virgiriins in the Central and South American
Caribbean. Each presents different concerns and
considerations. Work with C. giga' is most advanced.
It. demonstrates prnnounced resistance to both
MSX and Dermo when coinpared with C. virginirri.
However its grovth rate in the lower sahnity, higher
seasonal temperature regime of the Chesapeake Bay
is impaired, and it is susceptible to heavy infestation
by the llatworm Po ydora, The latter may be of more
concern to product quality and market acceptance.
Several strains exist that may prove to be more
'suitable alternatives, but in general C. gigas could
hokl promise in the higher salinity region of the
lower Bay. Scientific evaluation of alternative strains
and field cvahrations of reproducing populations tn
develop an environmental impact assessment would
require at a minimum 2 years..

In the case ol C. rivularis and the tropical strains
of C virginira, we have no definitive information on
disease resistance characteristics, physiological
tolerances or ecology. Their disease status under
ICES protocols would also need to bc established in
quarantine. This would inavilve culture through at
least the F, generation. The time to develop this
information to the level now exisung for C gi'gas,
and meet ICOS protocols would require 2-9 years in
addition to the rime noted fnr C. gi's above.



2. Spedes introduction:

Three possible options exist for carrying out an
alternative species introduction to establish a
replacement oyster fishery in Virginia. Their
exercise implies fundamental decisions by the
Commonwealth regarding the desirability of
creating a'unique, publicly subsidized fishery
outside the traditional natural resource held in the
coinmons.

A. Estabhsh a put and take oyster fishery
withorst foIIowing ICES protocols. This might
be called the NIKE approach - "Just do itl"
Proceed with large scale bottom planting
without research or evaluation by importing
large quantities of seed and adult oysters
regardless of source or disease status. This
approach has been used historically in other
regions of the world with inixed success, and it
satisfies the dern'and for immediate aenon.
Success and growth rates are likely to be
variable and unpreclictable. Planters would
need to evaluate as they proceed and the
approach woAd likely require plantings over
several years. At a minimum 4-6 years might be
required before harvest could be attempted.
This is a high risk approach that has numerous
ecological, legal and pobtical cansequences that
make it unacceptable to all but a very few
advocates. It is an unquestionable violation of
the Lacy Act Amendments.

8. Kstablisb a pttt arid take fishery following
KXS protocols, Bay P~vam protocols and
state and federal hrw. This option is strictly
hatchery dependent with no atteitipt to estab-
lish independently reproducing oyster grounds,
It closely follows the West coast inodel with the
significant exceptio~ that the West coast model
is privately owned and operated and itis not a
state supported public access fishery. Time lines
are in addition to those stated for species
evaluation.

Additional hatchery capacity would be
required, Within Virginia, this could be done ai.
the VI MS Wachapreague Laboratory  ncw
capital facilities! and at Gloucester Point
 existing facilities!, or through private venture,
facilities, Compliance with various laws and
protocols would require new construction and
modilication of existing facilities. At Cloucester
Point we would abandon programs supporting
a.quaculture development with C. virginica.
Theorctically; west coast hatcheries producing
C. gigas could also provide a source of seed in

Virginia, but recent economic downturns and
failures in the largest facilities suggest that
reliable: and adequate capacities might not
exist. All of these methods of seed production
require continuous annual investment. either
public or private.

Once facilities were on line, a. reasonable
timetable would project I million seed oysteis
in year one, rising to 8 million in year three,
Anniial operating costs would be $I50,000-
$200,000. Capacities well beyond these numbirs
would be essential, requiring a far greater
capital investmciic

1 his option makes no attempt to establish
in de pen den tly rcproduc ing populations,
However, over time incfficiencies in harvests
and incidental in water reproduction may result
in the establishment of natural breeding.
populations,

Worldsvide hatchery-based oyster fisheiics
dcpcnd verv heavily on predator protection
methods in field plantings. The seed are simply
too valuable to leave unprotected. In regions
with significant decapod predators cages are
ahnost always used. Orice cages are. used, the
benefits of bottom culture over oIIbottoro culture
clisappeor. A hatchery-based put and take fishery
in Virginia would most likely be off bottom,
making it unsuitable for apublic fishery. In
addition, recent advances svith the off bottom
culture of C. virptuca permit management
around Qisease with successful market produc-
tion. Why substitute a potentially less desirable
species uhder this option when the' more
desired  marketable! C. virgtrtica can be pro-
duced at the same relative cast? Furthermore,
the labor intensive nature of this option and the
need for continuous annual investment brings
into focus die requirement for public va. private
funding of this option. Given these technical
and economic realities, the question wiII ar'ise as
to wh'ether the strategy is nat more appropriate
to the private sector as opposed to the pubhc
fishery, This is the reality of the U.S. Pacific
Coast industry based on C. gigas. Washington
and Oregon are often cited as examples of
success with C. gifts, but its private sector
character is often overlooked in tlie enthusiasm
for the species.

C. Sustainahle public fishery fo~
e~ hnv and established protocols. This is
the most diflicult option to carry out from a
technical, management and operational



standpomt The approach would attempt to
establish self sustaining oyster reefs, protect
them from harvest until a sustainable yield,
fishery could exist, and maiiage closely to
prevent over harvest. These goals require major
investments of capital, time and research to
establish suitabke planting sites, reproductive
rates and rnanagemen t strategies.

While data exist on soinc aspects of C. gigiss '
biology, we have inadequate information to
assess fecundities in the field or even project
tlie environmental conditions necessary for
reasonable levels of egg production and-larval
survival. A base requirement would bc a popula-
tion model with an ag~pecific fecundity
schedule related to environmental conditions.
Placement issues demand detailed knowledge
of the hydrography of planting sites. As a result
of research at VIMS, wc have gained a substan-
tial understanding of circulatory patterns in the
James River Estuary. From that understanding
wc would expect any successful reproducing
populations of C. gigas to be limited to the
lowermost reaches. We do not have comparable
knowledge of other river systems in Virginia.'
Failure tb do this prior to an introduction will
extend the time scale, and possiiMy doom
efforts to establish persistent breeding popu4-
tions that will support a fishery. Appbcation of
current tools and analysis wou'ld require a
minimum of three years.

At a minimum, this option will require E5
y~ars i~vestment in establishing the research
data needed to execute the plan, and at least fv-
10 years to establish manageable sustainablc
yielrl oyster reefs.

SUMMAR>

If pursued by the Commonwealth, the alternative
species strategy will require careful evaluation of the
ecological, econotnic, political and legal parameters.
The ecological, legal and political issues will likely
transcend state boundaries. lf we are speaking of the
public fishery on traditional oyster ground, this strategy
will also entail a fundamental decision to abandon a
publicly beld natural resource in favor of a direct state
subsidy to create a new"industry option that wiH no
longer be the domain of the commons. I  is also neces-
sary to consider whether the strategy is more suited to
private oyster culture as opposed to the public fishery.
Depending on the options pursued, an alternative
species strategy may rake anywhere from 6-15 years to
accomplish before there would be any harvest potential
in a traditional public 6shery. Private planting on leased
bottom, and aquaculture options may be more eflicient
on a limited scale for private sector production. Most of
this time would involve the establishincnt of self sustain-
ing populations that are inanageab!e for harvest. The
large scale dumping of seed and adults as a quick fix is
unacceptable and would most likely be barred by
existing law, through legal action iii neighboring
jurisdictions and at the federal level.

Apart from the fishery restoration issues reviewed
here, the matter of alternative species introductions for
their ecological value alone deserves careful review and
evaluation. Because there are no economic tiine
constraints associated with the fishery, an ecologically
motivated introduction may be an option to restore the
ecosystem functions lost with the decline of C. virginira
in the Chesapeake Bay, Ãe arc not in a Ixisition to offer
a considered opinion on this question at present


