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Adoption Statement

We, the undersigned, adopt the /994 Chesapeake Bay Oyster M.iagement Plar, as a
cuatinuing effort to fulfill the Living Resources Commitment of the 1987 Chesapeake Bay
Agreement. The 1994 Plan is a revision of the onsinal {nesapeake Bay Oyster Management Plan
that was developed and adopted in 1989

We agree to acrept the revised Oyster Management Plan as a guide to enhancing the
production of oysters in the Chesapeake Bay ecosystem. We turther agree to work togather to
implement, by the dates set forth in the Plan, the managemeunt actions recommended to address:
(1) disease mortality; (2) repietion efforts; (3) habitat restoration and water quality improvement;
(4) increased oyster production; and (5) collecticn of menagement quality data. The State of
Maryland further commits to special management efforts for oyster recovery areas.

We recognize the need for long-term, stable financial support and human resources for the
task of enhancing the oyster resource. In addition, we direct the Living Resources Subcommittee
tc review and update the 1994 Plan yearly and to prepare an annual report addressing the
progress made in achieving the Plan's management recommendations.

Signatures

Date (}_‘fo es (49, Ky

For the Commonwealth of Virginia ’ o%—'

For the State of Maryland

tor the Commonwealth of Pennsylvania

For the United Suates of America ZA{ W \Q«Aﬂ‘—» .

Ao ,
4

For the District of Columbia ' Do Tl G

For the Chesapeake Bay Coinmission é M
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EXECUTIVE SBUMMARY
Introduction

2 Chesapeake Bay Oyster Fishery Management Plan was developed
in 1989 as one of the strategies for implementirsy ’he Tiwing

Resources Conmitments of the 1987 Chesapeale Bay Agreer _ae
ecological value of oysters to water 9Juality was r: - d
disease became more limiting, an improved framework .... ¥
managing the oyster resource. Through commnittee recos ne
from the Maryland Oyster Roundtable and the Virgir a Ho.. . an,
the 1994 Chesapeake Bay Oyster Fishery Management Plan {: - vas

developed. The revised 1994 Oyster FMP was drafted by the “aryland
Department of Natural Resources (iONR), the Virginia Marine
Resources Commission (VMRC), and the Potomac River Fisheries
Commission (PRFC). A FMP workgroup consisting of members from
government agencies, the academic community, tn> fishing industr
and public interest groups reviewed and commented on the revised
plan. The oyster plan revision is part of the fishery management
process to update the status of the resource, include new
biological information, control fishing mortality and address
habitat issues.

Goa)l and Objectives
The goal of the 1994 Oyster Fishery Management Plan is:

Enhance the production of oysters in the Chesapeake Bay ecos{ystem by restoring
habitat, controlling fishing mortality, promoting aquaculture and continuing the
repletion programs.

In order to meet this goal, a nuriber of objectives must be met.
These objectives are incorporated into the areas of concern and
management strategies summarized below.

A s ) Mapage t

S8ection 1. Baywide Management Strategies

Disease: The oyster parasite diseases, MSX and Dermo, have impeded
the restoration of oyster stocks in the Bay. Currently, there are
no known disease-resistant oysters but disease-tolerant oysters do
exist. The Bay Jjurisdictions will monitor the prevalence and
intensity of parasite diseases and attempt to minimize their
spread. A coordinated, multi-year, goal-oriented disease research
program will be implemented and evaluated after five vyears.
Research will continue on developing disease-resistant oysters.

State Repletion Programs: State repletion programs have focused on
moving shell and transplanting seed oysters to enhance oyster
harvest. The programs are limited by natural reproduction (spat
set), disease infection, the amount of available shell), and
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funding. The state repletion programs will be adapted to promocte
natural oyster production, meet the changing needs of the oyster
resource, and respond to the 1initiatives recommended in the 1994
plan. Repletion efforts will be monitored then evaluated after a
three-year period (1997).

H: itat/wWater Quality: Overfishing has contributed to the reduction
o. oyster habitat by removing shell. With reef flattening, oysters
are particularly vulnerable to siltation and increased mortality.
The reduction in reef surface area also reduces the amount of
substrate for spat settlement. Oysters are an important part of the
Bay ecosystem especially in their role as filter-feeders. Adequate
water quality is essential for oysters to reprcduce, grow and
maintain health. The Bay jurisdictions will conduct a phased
program to evaluate and implement projects to restore the physical
habitat for oysters. In additicn, the jurisdictions will ensure
that water quality is waintained at levels necescsary to support
healthy oyster populations.,

Management to Increase Oyster Production: T!e disease problem, the
lack of oyster habitat, variability in recruitment, and harvest
pressures have placed constraints on oyster production. New
technolc3yy is needed for the restoration, culture, and production
of oysters. The Bay jurisdictions will work toc improve and increase
oycter production in the private and public oyster fisheries.
Increased oyster production will be accomplished by focusing effort
and finances into aquaculture projects. Guidelines will be
established for contrclling fishing mortality.

Collection of Management (Quality Data: Improvements in the
collection and analysis cf oyster data are necessary. In addition
to research on disease, research should be encouraced on natural
and fishing mortality rates, the stock/recruitment relatioaship,
spawning stock densities needed to repoprulate an arca, and factors
affecting abundance, survival and growth of larvae and juveniles.
The Bay jurisdictions will continue to collect gquantitative data on
oyster stocks, habitat and diseases.

Section 2. Management for Maryland Oyster Recovery Areas (ORAs)
Oyster Recovery Areas: Geographic areas termed "oyster r.cover
areas" (ORAs) will be designated in low salinity reaches of t. Bay
and tributaries where MSX and Dermo are less viable. These areas
will be managed to limit transplantation activities that have the
potential to introduce disease and new rehabilitation techniques
for restoring oyster populations will be evaluated.

Btirategy 1: The implementation of activities within the ORAs will
be guided by an independent advisory committee.

gstrategy 2: Each ORA will be compriszd of from one to three zones
and specific activities will be defired for each area.

strateqgy 3: Criteria will be defined for determining the boundaries
of each ORA and then adopted into Maryland regulation.



THE FISHERY MANAGEMENT PLAN PRCCESS

What is a fishery management plan?

A Chesapcake Bay fishery nanagement plan provides a Iramewotrk
for the Bay jurisdictions to take compatible, coordinated
management measures to conserve and utilize a fishery resource. A
management plan includes pertinent background information,
management strategies, recommended actions, and implementation
dates.

A “’shery management plarn is not an endpoint in the management
of a fi_l1ery but part of a dynamic, changing process consisting of
several steps. The first step consists of analyzing the complex
biological, economic and social aspects of a particular finfish or
shellfish fishery. The s--<ond step includes defining the concerns
of a fishery, 1identifying potential solutions, and choosing
appropriate management strategies. Once specific goals have been
defined, it is important to measure preogress towards meeting the
goals, establish accountability and engage the general publi -.
Plans must be adaptive and flexible-to meet the changing needs of
a marticular resource. They are annually reviewed and updated in
or..:r to respond to the most current information on the fishery.

Management Plan Background

As part of the 1987 Chesapeake Bay Agreemer.t’s commitment to
protect and manage the natural resources of the Chesapeake Bay, the
Bay jurisdictions developed a series of fishery management plans
for commercially, rec -ationally, and selected ecologically
valuable species. A comprehensive and coordinated approach by the
various 1local, state ..ad federal groups in the Chesapeake Bay
watershed is necessary for successful fisherv management. Bay
fisheries are traditionally managed separately by Pennsylvania,
Maryland, Virginia, the District of Columbis, and the Potomac River
risheries Commission. There is also a federal Mid-Atlantic Fishery
Management Council (MAFMC) which has management jurisdiction for
offshore fisheries (3-200 miles), and a coastwide organization, the
Atlantic States Marine Fisheries Commission (ASMFC), which
coordinates the manag ment of migratory species in state waters
(internal waters to 3 niles offshore) from Maine to Florida

A Fisheries Management Workgroup. under the auspices of the
Chesapeake Bay Program’s Living Resources Subcommittee, was formed
to develop baywide fishery management plans. The workgroup’s
members represent fishery management agencies from the District of
Columbia, Maryland, Pennsylvania, the Potomac River Fisheries
Commission, Virginia, and the federal government; the Bay area
academic community; the fishing industry; conservation groups; and
interested citizens. Establishing Chesapeake Bay FMPs, in addition
to coastal FMPs, creates a forum to specifically address problems
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that are unique to the Chesapeake Bay. They also serve as the basis
for implementing regulatiors in the Bay jurisdictions.

The Chesapeake Bay Program’s Fishery Management Planning Process

The planning process starts with input by the Fisheries
Management Workgroup and development of a draft plan. This is
followed by a review of the management proposals by Bay Frogram
crmmittees, other scientists and resource managers, and the public.
Comments are incorporated into a final draft of the management
plan. It is endorsed by the Chesapeake Bay Program’s Living
Resources Subcommittee (LRSC), the Implementation Committee (IC),
and the Principal Staff Committee (PSC). The plan is sent to the
Executive Committee (EC) for adoption.

Upon adoption by the EC, the appropriate management agencies
implement the plan. In 1996, the Maryland legislature approved
Section 4-215 of the Natural Kkesource Article giving the Maryland
Department of Natural Resources authority to regulate a fishery
once a FMP has been adopted by regulation. In Virginia, FMP
recomnendations are pursued either by legislative changes or
through a public regulatory process conducted by the Commission. A
periodic review of each FMP is conducted by the Fisheries
Ma: agement Workgroup to incorporate new information ind to update
management strategies as needed.

The first group of fishery management plans, including
oysters, was completed in 1389. - Additional plans have been
completed each year encompassing 16 finfish and shellfish species.
With time and changes, it became apparent that a substantive review
of each FMP at regular intervals would be necessary. The FMP
workyroup developed a review schedule to upgrade each plan (Table
1) . The revised FMP must be sent through the regular Chesapeake Bay
Program’s fishery management plannina and adoption pro-:ssses. Since
the major review schedule extends over a 5-year period, import.nt
minor changes are addressed through an amendment procedure. .his
entails developing a description of the proposed rhanges and
sending it through the FMP workgroup for endorsement. The amendment
must be published for pukblic comment and reviewed by the LRSC and
the IC for their comment and approval. The PSC has been given
authority by the EC to approve amendment changes.

vii



Table 1. Schedule for reviewing fishery management plans

SPECIES ADOPTION REVIEW DATE
DLTE
Shad/Herring 1989 June 1995
Blue Crab . 1989 1994
HOysters 1989 1994
“Striped Bass 1989 August 1995
Weakfish/Seatrout 1990 . March 1996
Bluefish 1990 June 1995
Croaker/Spot 1991 1996
American Eel 1991 1996
Summer Flounder 1991 March 1996
Black Drum 1993 - : 1997
Red Drum 1993
Catfish July 1995 2000
Mackerel 1994 1998
uBlack Sca Bass July 1995 2000
Tautog December 2000
1995
Horseshoe Crabs 1994 1999 i

viii



INTRODUCTION

The oyst (Crasscstrea virginica) resource in the Chesapeake
Bay has been significantly impacted by the oyster parasites MSX and
Dermo, habitat losses, water gquality, and harvesting. In 1989, a
Chesapeake Bay Oyster Fishery Management Plan (FMP) was completed
for oysters and included strategies to address the problems of
harvest decline, recruitment, disease mortality, leased ground
production, habitat issues, shellfish sanitation, market production
and the repletion program. The oyster commercial harvest continuea
to decline and special committees were organized to review the
situation. In Maryland, the role of the State in oyster management
was analyzed and evaluated by a special committee appointed by the
governor. As a result of the committee recommendations, the
Maryland Department of Natural Resources (MDNR) increased oyster
taxes and license fees, developed a seed supply for private
aquaculture, continued the repletion program, developed stock
assessment efforts and increased disease research and monitoring
(Refer to Appendix I for a summary of major recomrendations from
the Governor’s Report, also known as the Wolman Report).

In Virginia, a 33-member "Blue Ribbon" Panel met to discuss
oyster issues and develop recommendations for restoring virginia’s
oyster industry. Four potential oyster sources were considered:
traditional state and private culture of C. virginica; off-bottom
culture in approved waters; on-bottom culture of a non-native
species, C. gigas; and on-shore depuration of moderately polluted
oysters. The recommendations of the Virginia Blue Ribbon Panel were
prepared and reported in the Virginia Holton Plan (Refer ¢to
Appendix II for a summary).

As the ecological value of the oyster resource to water
quality was recognized and disease became more 1limiting, an
improved framework was needed for managing the oyster resource.
The Chesapeake Bay Program’s Scientific and Technical Advisory
Committee (STAC) initially played a dominant role in coordinating
efforts to draft a baywide oyster restoration action agenda. After
several workshops, eight problem areas were defined to maintain the
oyster fishery and restore the oyster reef community. These problem
areas were: restoration of habitat; recognition of ecological
function; control of fishing mortality; improvement of the
repletion program; management around disease; support of research;
promotion of aquaculture and the establishment of oyster
sanctuaries. The STAC work provided the framework for revising the
1989 Oyster FMP. Specific actions and details for each of the
problem areas were taken from recommendations made by the Maryland
Oyster Roundtable (MOR) and the Virginia Holton Plan (VHP).
Although these efforts were independent, the Chesapeake Bay
management plan attempts to conrdinate and direct baywide efforts
in regards to oysters. The Virginia and Maryland committee reports
served as the source documents for the 1994 Oyster FMP.
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One of the major innovations resulting from the MOR was
defining oyster recovery areas (ORA'’s). Restoration areas will be
established in the Chester, Choptank, Magothy, Nanticoke, Patuxent,
and Severn Rivers. These areas will be targeted for restoring
oyster populations then scientifically monitored to see how well
the new techniques are working. A non-profit corporation will be
formed by aquaculturists, environmentalists and watermen to play a
major role in developing and applying innovative oyster restoration
techniques. The delineation of ORA’s has resulted in two management
sections in the revised 1994 Oyster FMP, the first section
addresses baywide strategies and actions, and the second section
addresses Maryland strategies and actions for the ORA’s. The
biological background secticn from the original 1989 Oyster FMP has
been updated and included after the management esections. 1In
addition to establishing ORA’s, Maryland DNR will also establish a
pilot permitting program for oyster aquaculture demonstration
projects.

BEcological Role

The ecological value of oyster reefs to the Chesapeake Bay
ecosystem includes the effects of oyster filtration on water
quality and the biological diversity associated with reef
communities. Oysters filter phytoplankton and other organic
particulate matter from the water column, thus clarifying the water
and reducing organic loads contributing to anoxia (STAC 1992).
Results from oyster modelling (Ulanowicz and Tuttle 1992) suggest
that increasing oyster stocks either by aquaculture or enhancing
natural oyster bars would augment the attainment of water quality
goals. Although the ecological role of oysters in the Chesapeake
Bay ecosystem is recognized, its benefit is indirect and hard to
measure. Few data are avajilable to quantify oyster reef community
structure and function. Myatt and Myatt (1990) conducted an
ecological study of hard-substrate communities within the
Chesapeake Bay. They concluded that an artificial reef program
would be an asset to the Bay environment. Since ecological
functions overlap with other problem areas, specific actions
addressing these issues have not been developed. Strategies and
actions that restore oyster habitat and enhance/increase oyster
production will benefit the ecosystem.

Current Status of the Oyster Fishery

Currently, oyster harvest from the Chesapeake Bay is at an all
time low. The fishery is restricted to a few areas where legal-
sizc¢e oysters can be harvested. These are low salinity areas, where
natu 1 recruitment (spat set) is low and unpredictable, where the
State s repletion programs expend the greatest effort, and where

;s*ore are at greatest risk from the influx of freshwater (also
rnown as freshets). During the 1992/1993 oyster season, 124,000
bushels were harvested from Maryland, 64,500 bushels from Virginia
and 105,000 bushels from the Potomac River. Preliminary 1993/1994
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commercial oyster landings from Maryland are 76,000 bushels. This
is the seventh consecutive year of harvests below 500,000 bushels
(Figure 1 and 2). Preliminary 1993/1994 oyster harvests from
Virginia and the Potomac River were 30,000 and 223 bushels,
respectively. Oyster surveys in Maryland indicate that oyster
diseases have expanded their range. Oyster spat set has been
variable (Figure 3). The 1991 spat fall index, the average number
of young oysters found on a given amount of oyster shell, was the
highest recorded in 27 years at over 200 spat per bushel. The 1993
oyster spat set was 16.2 spat per bushel. For more details on the
biology and life history of oysters and an historic perspective on
the oyster fishery, refer to the biological background section (p.
26) .

Biologists from the Virginia Marine Resources Commission
(VMRC) recommended a moratorium on the harvest of market oysters
from public grounds during 1993. Arter public hearings, the VMRC
decided to shorten the oyster season and set a 6,000 bushel limit
from October 15th through December 31st, restrict the length of
tongs to 18 feet, and prohibit harvest after 12 noon. The VMRC’s
actions did not affect the harvest of oysters from private grounds.
The restrictions were similar to those approved by the Potomac
River Fisheries Commission (PRFC) in response to high oyster
mortalities. Mortalities as high as 90% were reported in parts of
the Potomac River due to a high freshwater influx from spring
rainfall and snownmelt.

FMP Status and Management Unit

A Chesapeake Bay Oyster Management Plan was ._mpleted in 1989,
The 1994 Oyster FMP supersedes the 1989 FMP. The management unit is
the American or eastern oyster (Cragsostrea virainica) throughout
its range in the Chesapeake Bay. The Virginia oyster industry has
two different environments, the Bay and Seaside. Management
considerations for the Virginia resource are for the Bay oyster
bars and do not include the intertidal Seaside bars.



Figure 1. Maryland Cominercial Oyster
Landings by Season
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Figure 2. Virginia Oyster Ground
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Figure 3. Maryland spat set, 1939-1993
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Goals and Objectives
The overall goal of the 1994 Oyster FMP is as follows:

The Bay jurisdictions will enhance the producuicn of oysters
in the Chesapeake Bay ecosystem by restoring habitat,
controlling fishing nrortality, promoting agquaculture and
continuing the repicstion programs.

The objectives defined by the Maryland Oyster Roundtable are:
1) Maximize and enhance the ecological benefits of oysters;

2) Maximize and enhance the economic benefits derived from
harvesting in the public and private oyster fisheries; and

3) Maximize the ability of government to respond effectively
to the magnitude of the problen.

"he objectives defined by the Virginia Holton Plan are:

1) Determine fair and justifiable harvest quotas through a
data collection and analysis systen.

2) Rejuvenate the public ovster fishery by redesigning the
repletion program and evaluate the effectiveness >f a
redesigned oyster repletion program.

3) Implement a limited entry program for fisheries in order to
protect both full-time fishermen and the resource.

4) Implement regulatory reforms and technical auvisory service
to strengthen off-bottom culture.

S) Explore the feasibility and ultimate construction of a
depuration facility for oysters from both the private and
public bottom.

6) Test in the laboratory and, conditional’y, in the York
River, the suitability of the non-native oyster, C. giqas, as
a factor in the rejuvenation of Virginia oys:er industry.
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SECTION 1.
BAYWIDE PROBLEM AREAS AND MANAGEMENT STRATEGIES

Disease

Haplosporidium pelsoni (M.:) and Perkinsus marinus (C2rmo) are
the major impediments to restcring oyster stocks to the level of
abundance of recent decades in !he Chesapeake Pay. Approximately
100t of Maryland and Virginia oyster beds are infected with
disease. MSX and Dermo are singlc¢-celled parasites tihat grow within
oyster tissue. They cause signii-'<2nt mortalities within the first
two years of life and have alt: -.d the size and age structure of
the oyster population. There i~ v ‘vstantial variation in populaticn
structure and relative oyste. -!undance from area to area (Smith
and Jordan 1992). Maryland sto.. survey data from limited areas,
indicate moderate numbers of juvenile and premarket oysters but
greatly reduced numbers of marke: -sized oysters. Although oysters
exhibit highly variable growth rates, they can reach market size in
about 3 years. This is enough time for diseases to eliminate all
market-size oysters on a bar. Younger, less than 3" oysters, can
still reproduce and maintain moderate recruitment success or spat
s¢.. Hasgever, fecundity (the number of eggs produced) increases
exponenr:2lly with ».ze (see biological background section, Figure
4). Oysters larger than 3" contribute considerably more to the
reproductive capacity of the population. It is spaculated that
continued removal wf lirge oysters due to disease and/or harvest,
may confer a compe:ilive advantage on early reproduction and
ultimately result ir a pcpulation Oof small oysters. Climate and
subsequent changes in salinity affect disease distribution and
infection. Salinities below 10-15 ppt and above 30-32 ppt are
associated with decreased M&X activity. MSX can inhibit oyster
growth and gametogenesis in soring. Dermo can tclerate lower
salinities and 1is more persistent and darmaging to oyster
populations than MSX.

Currently, there are no known disease-resistant oysters
available but there are several species that are disease-tolerant.
Rutgers has developed an MSX tolerant strain which can become
infected with MSX but will survive to market size. This strain,
however, is more susceptible to Derus than regular oysters. The
native North Carolina seaside oyster can reach market size in 12 to
18 months with about 25-30% cumulative mortality (Brown et al.
1994). A major breakthrough in 1993 was ithe culture of Dermo in the
laboratory and the ability to detect Dermo in the water column.
These breakthroughs will make it easier to study the organism and,
hopefully, facilitate some advances in disease research. In order
to provide a successful research program, stable and carefully
targeted funding must be provided over several years. After a pre-
determined time frame, the resear:" and management program should
be critically evaluated to detern. ‘ts effectiveness in reversing
the decreasing trend in oyste .tncks and progress towards
controlling MSX and Dermo.
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SBtrategy 1.1
The Bay jurisdictions wil) monitor the prevalence and intensity of
MSX and Dermo in the Bay and attempt to minimize the spread of

disease.

Actions:
1.1.1

The Bay jurisdictions will continue the annual disease
survey, increase sample size and develop new disease
detection technigques at the Oxford Laboratory and the
Virginia Institute of Marine Science (VIMS).

Implementation 1.1.1
Continue existing sampling schedule during
October /November and March.

The Bay Jjurisdictions will establish a protocol for
certifying oysters, including seed oystere, for the
prevalence and intensity of MSX, Dermo, or other
pathogens.

Implementation 1.1.2
1995

Maryland and Virginia will continue their repletion
programs using natural seed with low levels of MSX and
Dermo contamination until hatchery produced, disease-free
seed is produced. At that time in Maryland, movement of
seed which cannot be certified (Action 1.1.2) will cease.
Techniques for disease monitoring will include
histocytology (thioglycolate assays and histological
analysis), immunological detection tests and
histopathology.

Implementation 1.1.3
Continue. Implement movement c¢f disease-free seed
from hatcheries as it becomes available.

The jurisdictions will continue to rotate seed areas to
avoid transport of older year classes that have a higher
probability of disease infestation.

Implementation 1.1.4
Continue

The jurisdictions will conduct a pilot study to test the
difference in survival between seed moved in the £all
compared to seed moved in the spring and investigate
other approaches for seed planting to reduce the
possibility of disease infestation before transport (part
of improved repletion program).



Implementation 1.1.5
September 1994- April 1995

Strategy 1.2

The Bay Jjurisdictions will implement a National Oceanic and
Atmospheric Administration (NOAA) coordinated, multi- ear, goal-
oriented research program to identify, understand, prevent and
control MSX, Dermo, and other potential pathogens. Funding for this
research should be stable, carefully targeted for specific research
issues and followed by an evaluation after five years to assess
progress and determine cerctinuation.

Actions:

1.2.1 The Bay jurisdictions will delegate responsibility for
coordinating the research program to a specific
person/agency.

Implementation 1.2.1
1994 .
1.2.2 Maryland will initiate the first five-year phase of a

multi-ycar research program aimed at early detection,
prevention, and control of MSX and Dermo which will
include the following:

1) Improve the methodology for early detection of disease
during all life stages of oysters;

2) Obtain a becter understanding of the life cycle of MSX
and Dermo; including environmental requiremerts and
identification of alternate hosts;

3) Identify existing information and intensify research
on the physiological aspects of MS5X and Dermo, including
immune sjystem furction;

4) Determine why sore cyster species are not susceptible
to MSX or Dermo;

5) Utilize cell culture to learn Dermo’s requirements for
survivai and the best m:thods of eradicating it;

6) Understand the effects of cold temperature and iow
salinity on parasites and relzte them to various
management scenarios;

7) Examine the response. of ¢. virgipnica from other
regions (outside the Chesapeake "1y) vo MSX and/or Dermo
when transplanted in th. Bay. '

Inplementation 1.2.2
1995-2000

Strategy 1.3
Research will continue on disease-resistan.. oysters, . “)ridization,
and the possible effects of introducing a hykrid or ex ic species
into the Bay.
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Actions:

1.3.1 The Bay Jjurisdictions <will follow the guidelines set
forth in the Exotic Species Policy developed by the
Chesapeake Bay Program’s Living Resources Subcommittee.

Tuplementation 1.3.1

1994
1.3.2 Maryland will initiate a pilot field program to plant
strains of ¢. virginica from North Carolina to the

Chesapeake Bay in higher salinity areas of the Bay and
its tributaries. Adequate precautions will be taken to
prevent the introduction of new disease strains and
undesirable genetic stock (see Action 1.3.1).

Implementation 1.3.2
1995

1.3.3 A) Virginia, through the Virginia Institute of Marine
Science (VIMS), is conducting an environmental impact
assessment on the introduction of a non-native oyster, C.
gigas. Specific quidelines on the research of triploid
individuals are being developed.

B) Maryland will conduct an environmental impact
assessment of the potertial introduction of a non-native
oyster specie= as a contingency plan if the action items
in this plan .re not enough to increase oyster stocks in
the Bay. Maryland will utilize the results cf the
Virginia assessment (Action 1.3.3.A) to avoid duplicating
efforts.

Inplementation 1.3.3
a) Continue D) Open

Repletion Programs

State repletion programs have focused on increasing the size
of the oyster harvest by moving shell and transplanting seed
oysters. Currently, state agencies move seed oysters to grow-out
regions so watermen who pay a license fee can harvest them for
market. Since there is little to no production from natural bars,
the repletion program supports a put-and-take fishery.

The State repletion program is the major source for
harvestable oysters in Maryland at this time. It is limited by
natuaral reproduction (spat set), disease infection, the amount of
available shell or cultch, and funding. Because of high disease
pressure in most lower-Bay locations, seed repletion pcrograms move
oyster seed from high salinity, high spat set areas, to low
salinity, low spat set areas which have slow growth and low
disease. Maryland and Virgiria currently have no disease-free,
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seed-producing areas and transplanting seed may facilitete the
spread of disease tbvoughout the Bay. The repletion program in each
state should be adapted, as appropriate, to the initiatives
recommended in this plan. Monitoring efforts should continue and
adjustments made to the timing and location of shell and seed
plantings in order to enhance oyster production without encouraging
the spread of disease. (Refer to Appendix III and IV for a summary
of each state’s repletion program during 1993).

Btrategy 2.1 . v
The Maryland and Virginia repletion programs will minimize the
possibility of spreading MSX and Cermo.

Actions:

2.1.2 The Bay jurisdictions will 3implement NOAA recommended
disease strategies and actions defined in the Diseasze
Section of this management p: *n to minimize the spread of
disease.

Ioplementation 2.1.12
Variable, depending on actions defined in the
previous management section.

Btrategy 2.2

The Bay jurisdictions will maintair and adapt their current state
repletion programs to promote natural oyeseter proeduction and aeet
the changing needs of the oyster resource. This includes adjusting
plantings based on salinity patterns and disease information. Th=
programs will be modified as new initiatives from the MOR and VHP
are implemented. Repletion efforts wiil be monitlored then evaluated
after a three year period (1997).

Actions:

2.2.1 Maryland will maintain the state repletion program as
funds are available at a level of at least 2 million
bushels of shell and 500,000 bushels of seed if spat set
levels permit. The amount of shell and seed may be
variable depending on availability. As new initiatives by
the MOR are implementea, the repletion program may be
modified.

Inplementation 2.2.1
Continue. Seed plantings begin in April 1994 and
shell plantings in June and early July 1994.

2.2.2 Maryland will continue the fall dredge survey which
provides data on oystex mortality, recruitment (spat
set), and disease patterns, to direct the oyster
repletion efforts.

Implemen.ation 2.2.2
Continue
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Maryland will provide fresh shell to the state hatchery
and to community groups for habitat enhancement and
develop a policy on the minimum desiccation period to
prevent the spread of MSX and Dermo with fresh shell.

Implementation 2.2.3
1995

Maryland DNR wil)l support the ORA efforts by providing
the program with a percentage of available shell. The
amount of shell will be determined annually. For
1994/1995, 209,000 bushels of shell will be available.

Implementation 2.2.4
Beginning in 1994 and continuing annually.

Virginia will restore two major areas where setting is
good, the James and the Rappahannock Rivers, forming
sanctuaries for maintaining the biological stock.
Restoration efforts will include: 1) locating the best
substrate; 2) prohibiting harvest in these areas; 3)
adding shell or other material to build reef structure;
4) adding seed; and, 5) monitoring the growth of oysters.

Implementation 2.2.5
Begin in 1994

Virginia will turn and clean or add cultch on a rotating
basis on oyster beds near sanctuary reefs in the James
and Rappahannock Rivers to prepare them to r2ceive spat
set from the sanctuary areas. The cleaning and shelling
procedure will include: 1) identifying the best areas; 2)
delineating the best time to turn or shell the beds; 3)
monitoring the growth of new oysters; 4) opening the beds
to harv:st and setting a quota; and, 5) closing the beds
once the quota is met and starting the process again.

Implementation 2.2.6
1995

A) The Bay jurisdictions will continue to monitor their
repletion efforts and adjust the timing and location of
shell and seed planting based on the best available data.
B) Virginia will establish a computer data-base systen to
monitor the progress of the repletion program on a bar by
bar basis.

Implementation 2..
a) ~ontinte b) 1995
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2.2.8 When the hatchery production of seed is adequate to meet
plariting needs, the repletion programs will be modified
to eliminate the spread of disease with seed plantings.

Inplementation 2.2.8
Open. Dependent on seed production.

Habitat/water Quality

Historically, overfishing has contributed to the reduction in
available oyster habitat in the Chesapeake Bay by breaking up reefs
and removing shell. Oyster bars have become small mounds with
relatively thin layers of shell scattered over the bottom. Reef
flattening has taken oysters out of the higher water column where
currents bring fresh food supplies and oxygen, making them
particularly vulnerable to siltation. Heavy sediment loads from
agricultural and urban run-off, construction activities, natural
erosion, channel dredging, forestry activities, and seafood
harvesting practices can impact oyster bars. The reduction in reef
surface area has also reduced the amount of substrate for oyster
larvae to settle. Oyster shell is the most suitable substrate for
spat settlement and should be considered an important natural
resource. Loss of shell due to the export of oysters out of the Bay
is detrimental to restoring oyster beds. Shell conservation should
be practiced. Oyster beds can b2 re-established by building up the
base with additional firm substrate. Rebuilding efforts should be
focused in shallow areas (less than 10m) where low oxygen is not a
problemn.

Adequate water quality is essential for oysters to reproduce,
grow and .maintain health. Habjitat requirements for temperature,
salinity, sediment, pH, and dirsolved oxygen have been summarized
in Table 1 in the Background Section (p.32). Oyster eggs and larvae
can be killed by suspended sediments. Adult oysters can withstand
periods of increased turbidity and sedimentation but extended
exposure can result in damage to their filtering apparatus. Of
greatest concern, baywide, are the effects of excess nutrients and
the impacts of toxic materials.

Oysters are an important part of the Bay ecosystem especially
in their role as filter-feeders. They remove inorganic particles
from the water column and deposit them as pseudofeces. They also
consume large quantities of euspended organic particles, recycle
nutrients, and transfer energy thwoughout the fcod web.

Btrategy 3.1

The Bay jurisdictions will conduct a phased program to evaluate and
implement projects to restore the physical habitat for oysters.
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Actions:
3.1.1

The Bay jurisdictions will restore physical oyster

habitat through the Maryland and Virginia Aquatic Reef
Program (refer to the Aquatic Peef Habitat Plan 1994 for
details).

1) Approximately 5000 acres each of new oyster reef
habitat will be created in Maryland and Virginia and 1000
acres in the Potomac River, over the next 5 years.

2) Oyster harvest will be prohibited within permitted
reef sites.

3) A research plan will be prepared to obtain
hydrodynamics, unit design, and deployment configuration
recommendations.

4) The reefs will be monitored to determine compliance
and evaluate ecological performance.

5) The Reef Program will expand into additional areas and
sites as guided by the findings of research and
monitoring.

Implementation 3.1.1
See specifics in the 1994 Aquatic Reef Habitat Plan

The Bay jurisdictions will redefine sanctuaries with
adequate geographic extent and distinctiveness.

1) Virginia will expand the 25 acre broodstock sanctuary
in the Jamesz River (Lower Jail 1Island/Wreck Shoal)
currently used by the Oyster Repletion Program to an area
riot less than 2000 acres, north of the channel and chosen
by the VMRC.

2) Virginia will establish a broodstock sanctuary in a
geographically distinct area of approximately 50 acres in
the Rappahannock River.

3) Virginia will establish a broodstock sanctuary of less
than 50 acres in Mcbjack Bay and manage it according to
the repletion plan.

4) Virginia will contirue to use specific areas within
the Piankatank and Great Wicomico Rivers as seed areas
for the repletion program.

Implementation 3.1.2
Variable, but beginning in 1994.

The Bay jurisdictions will evaluate innovative techniques
for restoring physical oyster habitat, conduct projects
such as cleaning bottom areas, and evaluate optimal
physical structures and alternative materials for
rebuilding oyster bars.

Implementation 3.1.3
1995
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Strategy 3.2 ,

The Bay jurisdictions will work to ensure that water quality is
maintained at 1levels necessary to support healthy oyster
populations.

Actions: '

3.2.1 Current programs establisheu :nder the Chesapeake Bay
Program to reduce pollutan: sources that adversely affect
oyster stocks will be maintained. The Tributary
Strategies will identify specific measures to protect and
restore water quality in the Bay and its tributaries for
the benefit of living resources, including Bay oyster
stocks.

Implementation 3.2.1
Continue :

3.2.2 Local, state, and federal agencies will utilize their
permitting and environmental review programs to ensure
that oyster habitat is not adversely affected by the
discharge of pollutants, dredging, and other human
activities.

Implementation 3.2.2
Continue

3.2.3 The ORA advisory committees will assess the potential
impact of activities which may adversely affect oysters
in ORA’s and provide recommendations to the appropriate
agencies for prevention and restoration of adequate water

nality.

Implementation 3.2.3
1995

Management to Increase Oyster Production

The disease problem, the lack of oyster habitat, variability
in recruitment, and harvest pressures have placed considerable
constraints on oyster production. Current production levels of
certified oyster larvae and seed oysters will not meet the needs of
stocking the ORA’s or providing for private aquaculture and
community association projects. Past and current oyster culture
techniques should be analyzed and coordinated with management
approaches to enhance production. New technology is needed for the
restoration, culture, and production of oysters. In the past,
institutional barriers made it difficult to obtain aquaculture
permits. To allow progress toward opportunities for private
aquaculture ventures, etforts should be made to assist and
encouragje the private industry. There will be difficulty enforcing
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property rights relevant to private oyster aquaculture in the Bay
without significant social change. Presently, MDNR has oyster
hatcheries at Deal Island and Piney Point, and the University of
Maryland has a hatchery at Horn Point. Production at these hatchery
facilities in Maryland should be increased to provide spat and
larvae.

The advantages and disadvantages of a ‘slot limit’ should be
evaluated as a means of increasing oyster production. Lowering the
minimum size to 2.5" in disease impacted areas would allow oysters
to be harvested before they succumb to disease. A 4" maximum size
would protect larger oysters that have survived MSX and Dermo
infestation and allow the possible development of disease-~
resistant/tolerant individuals and eventually, the build-up of a
disease resistant stock.

Strategy 4.1
The Bay jurisdictions will work to improve and increase oyster
production in the private and public oyster fisheries.

Actions:

4.1.1 Maryland and Virginia will prepare a comprehensive
analysis of past and current oyster culture techniques in
the Chesapeake Bay and other relevant areas to help focus
effort and finances into projects with the best chances
of success. In preparing the document, existing expertise
and experience in the National Marine Fisheries Service
will be utilized.

Implementation 4.1.1
1995

4.1.2 Maryland will increase the hatchery production of oyster
larvae and seed oysters by maximizing production at Horn
Point and using fresh shells supplied by MDNR. In
addition, field surveys are currently underway to
evaluate plantings of hatchery reared seed which will
guide wutilization of larvae and seed from state
facilities,

Inplementation 4.1.2

Field study of hatchery reared seed is in its
second year. Shells were delivered to Horn Point in
February 1994.

4.1.3 Maryland will establish remote setting sites for eyed-
larvae purchased from public or private hatcherjies, in
appropriate locations with low levels of MSX and Dermo.

Implementation 4.1.3
1995

17



Maryland and Virginia will encourage private companies to
develop oyster hatcheries. Encouragement will include
competitive bidding for contracts to provide oyster
larvae and seed for ORA’s and other areas.

Implementation 4.1.4
1995

Maryland and Virginia will initiate a grant program with
matching funds provided by private industry, to stimulate
the development of innovative techniques for oyster
restoration, culture and production.

Implementation 4.1.5
Dependent and limited by availability of funding.

Maryland DNR will establish a pilot permitting program
for oyster agquaculture demonstration projects. The pilot
program will include t.'e following aspects:

1) an initial 5 year permit;

2) a limit of 20 permits;

3) permits will be limited to 5 acres per individual;
4) total area under a single permit may include more than
one location;

5) permittees will be required to prepare and submit a
report summarizing the activities on the permitted area
to MDNR. The report should include information on what
restoration activities were undertaken, the production
techniques utilized, and amount of oysters planted and
harvested;

6) if a permittee fails to report or does not undertake
any production activities, MDNR may revoke the permit;

Implementation 4.1.6

As of February 1994, a draft document entitled,
has been

developed (see Appendix V for details).

MDNR will establish an aquaculture permit clearinghouse
service for applicants which will include:

1) designating a single point of contact for questions
reiated to the reguiatory requirements for aquaculture,
tracking permit applications, and coordinating state
acency permitting activities related to aquaculture
permits;

2) coordinating the preparation of a permitting handbook
for potential applicants for aquaculture permits.

Inplenentation 4.1.7
1994
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4.1.10

The Bay jurisdictions will define the acreage available
for leasing oyster bottom.

1) MDNR will identify areas to be characterized as
Aguaculture 2ones through recommendatic : by the MOR.
2) VMRC will implement the following for off bottom
culture:
a) VIMS will establish criteria for identifying
potentially productive areas, classifying waters as
appropriate (I), marginal (II), and not appropriate
(III) for aguaculture;
b) establish regulations for aquaculture in
regulation title 28.1, Fish, Oysters, Shellfish and
Other Marine Life (includes a permitting process
for agquacultural off-bottom projects that
accommodates structures of changeable configuration
and permit time-spans of appropriate length);
c) establish Department of Health regulations
specifically for aguaculture through discussions
among the Department of Health, industry
representatives, and advieors;
d) draft a model legislative package by VIMS that
establishes tax incentives for the start-up of
private hatcheries to provide a steady supply of
seed to farmers;
e) designate a technical advisory agent with the
VIMS Advisory Service who will specialize 1in
hatchery advice, grow-out advice, permitting
assistance and site selection assistance.
3) PRFC will not permit any leasing except by
authorization from both Maryland and Virginia

Inplementation 4.1.8
Variable beginning in 1994

The enforcement of property rights relevant to private
oyster aquaculture will be added to the public education
program.

Inplementation 4.1.9
1995

The VMRC will develop and operate a depuration facility
to utilize oysters in less than optimum water quality
situations. The development of a depuration facility will
not lessen the need to continue to improve water quality.

Implementation 4.1.10

1995. Dependent and limited by the avaiiability of
funds.
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Strategy 4.2
The Bay jurisdictions will reduce and control fishing mortality.

Actions:
4.2.1

Maryland will utilize the following guidelines for
controlling fishing mortality:
a) The population structure of oysters on a bar will be
established before the harvest season, ‘he areas will be
monitored during the season, and harvesting rates will be
determined. If harvest rates from the previous year
exceed the guidelines (see 4.2.1 b), adjustments will be
made concerning the opening and closing of specific areas
for harvest.
b) Maryland will regulate harvest on open bars at fishing
mortality rates dependent on gear type. The following
annual fishing mortality rates will be established in
repleted areas:

1) Tributaries -

a. Hand Tong 50%
b. Patent Tong 40%
c. Dredge . 40%
d. Diver 40%

2) Mainstem -
a. Lower Bay (MD/VA line to Cove Pt) - 50%
b. Mid Bay (Cove Pt. to Holland Pt.) - 40%
c. Upper Bay (Holland Pt north) - 40%

The following annual fishing mortality rates will
be established in unrepleted areas and apply to all
gears:

1) Tributaries - 30% once every 3 years

2) Mainstem -

a. Lower Bay - 50% once every 2 years;
b. Mid Bay - 50% once every 2 years
c. Upper Bay - 0%; area will be closed

Implementation 4¢.2.1
1995

The Bay Jjurisdictions will evaluate the potential
advantages and disadvantages of a ’‘slot limit’ with a
minimum size for harvesting of 2.5" and a maximum size of
4" for areas impacted by disease.

1) Slot limit already in effect for PRFC below the hand
scrape line.

2) Maryland will collect oysters over 4" from diseased
areas and test their resistance to disease and the
resisctance of their progeny. The patent tong survey data
will be reviewed to provide estimates of the impact of
harvesting small oysters from the population.
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Implementation 4.2.2
1) Continue. 2) Began collecting in March 1994 and
reviewing patent tong data in April 1994.

4.2.3 VMRC will manage the public oyster grounds in specific
areas by establishing the following:
James River
1) establish an 18’ 1length 1limit on shaft torngs to
protect oysters in deeper water;
2) establish a market oyster harvest quota that .is
updated yearly and based on estimates of standing stock;
3) increase the minimum size in clean cull areas to 3%;
4) as part of the culling practices, reduce the tolerance
for blank shells in seed oysters from 10 quarts per
bushel to 6 quarts per bushel;
S) open Deep Water Shoal to public fishery on a limited
basis;
6) establish beds for intensive repletion near the
sanctuary and manage them according to the repletion
plan.
Rappahannock River
7) expand the prohibited area for patent tonging to
include the area on the southside of the river to the
channel above a line connecting Bailey Point
(Urbanna/Southside) and the mouth of Beach Creek
(Northside) in order to reduce harvest pressure on
productive stocks; .
8) establish beds for intensive replet.ion near the
sanctuary and manage them acccocrding to the repletion
plan.

Pocomoke/Tangier Sounds

9) Prohibit patent tonging and dredging for a 3 year
period and re-evaluate the health of the rocks at the end’
of that period.

10) establish a 3" minimum size limit on market oysters.

Implementation 4.2.3
Variable

Coliection of Management Quality Data

Oyster population data and harvest information is currently
being collected hut improvements in bar-specific data should be
made. A summarv of the Maryland and Virginia 1993 Oyster Programs
can be found in Appendix III and IV. The summaries include
descriptions of various sampling surveys and management programs
already conducted by the states. In addition to the research data
on disease (Strategies 1.2 and 1.3), the following research topics
and data needs should be encouraged:

1) Determine the density of spawning stock necessary to repopulate
an area decimated by disease;
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2) Determine natural and fishing mortality rates;

3) Define stock/recruitment relationship;

4) Determine factors affecting abundance, survival and growth of
larvae and juveniles;

5) Evaluate the effects of reducing the minimum harvest size from
3" to 2.5" on oyster stocks including effects on the reproductive
capacity of the population and long term effects on the gene pool.

Strateagy S.1
The Bay jurisdictions will improve the collection of management
quality data.

Actions:
5.1.1

The PBay Jjurisdictions will «continue to collect
quantitative data on oyster stocks, habitat and diseases
and make the information available in an annual report.

Implementation S.1.1
Annually.

VMRC will establish a computer data-base system for the
collection, storage and aralysis on a bar-by-bar basis,
updated weekly, of information to eatimate standing stock
and establish yearly catch quotas. Data will include
daily entries for total landings, boat numbers, landings
per boat, where harvested, and number of harvesters per
boat.

Implementation 5.1.2
1995

The fisheries agencies will make oyster data available to
the research community as needed to investigate suggested
research topics or in connection with other research.

Implementation 5.1.3
1994 .
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CHESAPEAKE BAY 1994 OYSTER FISHERY MANAGEMENT PLAN

IMPLEMENTATION MATRIX
e — —— e — L e — DRI
PROBLEM AREAS & STRATEGIES ACTIONS DATE COMMENTS I
1. Discase 1.1.1. Continue the ansrial disearc survey, increase sample size and develop | Continue New techniques wilt be developed st the Oxford

1.1 Monitor the prevalence and
intensity of MSX snd Dermo and
atempt to minimize the spresd of
disease

new disease detection techuiques.

Lab and VIMS.

1.2 Implement 3 coordinated research
program.

1.3 Continue research on discase-
resistent oysiers, hybridization, and_
possible effects of introducing s
hybrid or exotic species.

1.1.2. Estsblish a protocol for certifying oysters, including seed oysters, tor | 1995

the prevalence and intensity of MSX, Dermo, or other pathogens.

1.1.3. Continue the repletion programs using natural sced with Jow levels Continue Tecbaiques for disease monitoring will include

of MSX and Dermo contamination until hatichery produced, discase-free hitocytology (thioglycolate assays and histological

seed is produced. At that time in MDD, movement of seed which cannot be aaatysis), immunological detection tests and

certified will cease. histopathology. Implement movement of discasc-

free seed from hatcheries as it becomes available.

1.1.4, Continnse to rotate ssed areas 40 avoid transport of older year classes Continue

that have 8 higher probability of discase infecticn.

1.1.5. Conduct a pilot study 0 ‘et the difference in survival between seed 1994-1995 Part of the improved repletion program.

moved in the fall compared 10 seed moved in the spring. lnvestigete other

approsches 10 reduce disease infestation before transport.

1.2.1. Delegate responsibility for coordinating the rescarch program to a 1994

specific person/agency.

1.2.2. MD will initiste tha first S-year phase of a multi-year resesrch 1995-2000

program aimed st early detection, prevention and conirol of MSX and

Derrno.

1.3.1. Follow the guidelines set forth in the Exotic Species Policy. ‘ 1994

1.3.2. MD will initiste a pilot ficld program to plam strains of C. virginjce 1995 Adequate precautions will be taken to prevent the

from North Carolina i the Chesapeake Bay in higher salinity arcas of the introduction of new disease straine and undesirable

Bay and tributaries. genetic tock.

1.3.3. 2) VA is conducting an environmentsl impact assesement on the Coatinue Specific guidelinca on the research of triploid

introduction of s noo-native oyster, C. gigas. individuals are being developed.

b) MD will conduct an eavironmental impact zssessment on Lhe introduction | Open

of & non-nalive oyster as & contingency plan if the action items in this plan Moryland will utifizo the results of the VA

are not enough to increase oyster stocks in the Bay. sssessment 1o avoid duplicating efforts.
e —————— - s N . e g ——ye—epgsm
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1994 OYSTER IMPLEMENTATION (cont'd)

T ——era i —— s

H PROBLEM AREAS & STRATEGIES | ACTIONS DATE COMMENTS
2. Repletic  Programs 2.1.1. Implement the disease strategics and actions defined in the Di Variable Implemenuation depends on actions defined in the
2.1 Minimi-c the possibility of Section of this management plan to minimize the spread of disease. previos management scction.
spreading M3X and Derm.o.

H 2.2 Maintain and sdapl current 2.2.). MD will maintain the state repletion progmm as funds sre available Continue The amount of shell and secd may be variable
repletion programs to promote naturs) at current tevels (2 million bushels of shell & 500,000 bushels of seed if from year lo year depending on availability. "
oyster production and meet the spat set permils). As new initialives by the MOR ere implemented, the Repletion efforts will be monitored then
changing needs of the resource. repletion program may be modified. evaluated after 3 years (1997).

2.2.2. MD will continue the fall dredge survey. Continue The survey provides data on ayster mortulity,
recruitmesnt (spat set), and disease patterns that
help direct the repletion efforts.

2.2.3. MD will provide fresh sheli to the state hatchery and commeinity 1995

groups for habitat enhancement and develop s policy on the minimum

desiccation period (o prevent the spread of MSX and Dermo with fresh

shell.

2.2.4. MDNR will support the ORA efforts by providing the program 1995 For 1994/1995, 200,000 bushels of shell will be

with a percentage of available shell. The amount of shell will be
detcrmined annually.

available.

2.2.5. VA will restare two major areas where selting is good, the James
and Rappahannock Rivzre, forming sanctuarics for maintaining the stock.

Begip in 1994

Restoration efforts will include: locating the best
subntrate; prohibiling harvest; adding shell or
other material 1o build reef structure; adding
sced; and, monitoring growth.

2.2.6. VA will urn and clean or add cultch 1o oyster beds near sanctuary
recfs in the James and Rappshannock Rivers 10 wrepare them to receive
spat set from sanctusry areas.

1995

The cleaning and shelling procedure will include:

identifying the best areas; delineating the best
ime; monitoring growth; seiting & harvest quota;
snd, implementing the quota.

2.2.7. ») Continue o monitor the repletion efforts and adjust the timing
and location of shell and sced planting based on the best availadle data.
b) VA will establish a compuler dala-base system (o monilor the progress
of the repletion program on & bar by bar basis.

1) Continue
b) 1995

Maryliod has beea compiling & computer-based
oyster dats sysicm as an on-going efforn.

2.2.8. When the hatchery production of seed is sdequate 0 meet planting
needs, the repletion programs will be modified 10 eliminate the spread of
disease with seed plantings.

Open

Implemenation is dependent on seed production.
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1994 OY°  IMPLEMENTATION (cot’d)
e r——y
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COMMENTS I

PROBLL:.. AREAS & STRATEGIES | ACTIONS DATE °
3. Hadbint/Water Quality 3.1.1. Restore physical oyster habditat through the Maryland and Virginia Variable See specifics in the 1994 Aquatic Reef Habitat
3.1 Conduct a phased program to Aquatic Reef Program. Plas.
evaluate and imglement projects to
restore the riysical habditst for
oyster .
3.1.2. Redefine senctuarics with adequate geographic extent and Varisble,
distinctiveness. beginning in
1994
3.1.3. Evaluats innuvative techniques for restoring physical o, ster habitat, 1595
conduct projects sich as cleaning botiom areas, and evaluate optimal
physical structures sod alternative materials Jor rebuilding oyster bars.
3.2 Wilt work to ensure that water 3.2.1. Current programs csablished vnder the CBP tc reduce polistant Conlinue The Tributacy Strategy will work to identify
quslity is maintsined at levels snurces that adversely affest oyster socks will be maintained. specific measures 10 protect and restore water
i nccessary to support healthy oyster quality for the benefil of living tesources
populations. including Bay oysters.
3.2.2. Local, sate, and feders] sgeacies will utilize their permitting and Continue
environments] review programs to ensure that ayster habitat is not
sdversely affected by the discharge of pollutants. dredging, and other -
human sctivities.
3.2.4. The ORA advisory committees will asscss the potential impact of 1995
activities which may adversely affect oyster  n1 ORA’s and provide
recommendstions to the sppropriate agencies . 1 prevention and
restorution of vdequats water quality.
| 4 Manspement Lo Increase Oyster 4.1.). Prepare a comprehensive analysis of past and curreat oyster culture 1995 Fxisting expertise and experience in the

Production

4.1 Work 10 improve and increase
oyster production in the private and
public oystee fisheries.

techniques and othee relsvant areas to help focus effort and finances into
projects with the b-st chances of success.

National hiarine Fisheriea Service will be
wilized.

4.1.2. MD will increase the haichery production of oyster larves and seed
oysters by maximiring proauction at Horn Pt. and using fresh shells

supplied by MDNR.

Field surveys are currently underway to
evaluate plantings of hetchery rcared seed
which will guide utilization of larvee and seed
from sate facilitiea.
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1994 OYSTER IMPLEMENT AT {ON (cont'd)

II PROBLEM AREAS & STRATEGIES

ACTIONS DATE COMMENTS
4. Management 10 Increase Ovster 4.1.3. MD will establish remote setting sites for eyed-larvae purchased 1995
Production (comt’d) from public or private hatcheries, in approprisate locations with low levels
of MSX and Dermo
4.1 4. Encourage private companies to develop oyster hatcheries. 1995 Encoursgement will include competitive biddirg
for contracta to pravide oyster larvae and seed
for ORA's and cther aceas.
4.1.5. Initiste o grant progrs  ~vith matching funds provided by private Dependent on
industry, to nimulate the development of innovative techniques ‘or oyster funding
restoration, culture and production.
I 4.1.6. MDNR will establish » pilot permitting prgrem for oyster 1994 Az of February 1994, a daaft document entitled,
aquaculture de monstration progects. -et Aquaculture Permit Guidelines 1994 has
.1 developed (see Appendix V in this plan (or
details).
4 1.7. MDNR will esteblish an aquaculture permit clearinghouse service 1994 Includes: designating a single point of contact,
for applicants. trecking permit applications, coordinating state
agencies and preparing a permit hundbook.
4.1.%, Will define the acreage  ailable for leasing oyster bottom. Yariable
beginning in _
1994
4.1.9. The enforccment of property rights relevant 1o private oyser 1995
aquaculture will be a_ded to the public education program.
4.1.1C. VMRC will develop nd operate a depursiion facility 1o utilize 1995 The development of a depuration faciiity will not
oymeru in |ess tian optimum w “:r quality situations. lessen the need to continue \o improve water
e quality.
4.2 Reduce and control fishing 4.2.1. Maryland will utilize specific guidelines to cozirc. * .ung 1995 Harvest rates will be determined and adjustments
monality. mortality. made on snnuasl fishing mortaiity rates.
4.2.2. Evaluste the potential sdvantages and disadvanisges of a “alot Begin in 1994 Slot limit afready in effect for PRFC. MD will

fimit® wit & minimum size foi barvesting of 2.5° a4 & maximum size of
4° for areas impacted by discase.

collect oysters over 4° from diseased wreas and
test their resistance to discase. The patent tong
survey will provide estimates of the impact of
| harvesting small oysters from the population.




1994 OYa [ER IMPLEMENTATION (comt'd)
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T et NS
ACTIONS

4.2.3. VMRC will manage the public oyster grounds in the James River,
Rappahsnnock River, Pocomoke/Tangier Sounds and Seaside Eastern
Shore.

LEGEND:
CBP - Chesspeake Bay Prognm

5.1.1. Cominme 10 collzct quantitative dets on oyster stocks, habitat and
discases and make the infocmration available in an annual report.

Annuaily

5.1.2. VMRC will establish a computer dsta-dase system for the
collection. sorage and analysis on 8 bar-by-bar basis, updated weekly, of
infor netion .c estimate Manding stock and establish yearly catch quotas.

1995

Data will include daily entries for totsl tandings,
boat sumbers, landings per boat, area harvested,
and mumber of harvesters per boat.

5.1.3. The fisheries agencies wilt make oy ter data svailable (o the
research cormemunity as nreded (0 inventigate suggested research topics or
in connection with othec re_carch.

1994

MDNR - Maryland Depe-tment of Natural Resources

MOR - Maryland Oyster Roundtable
ORA - Oyster Reccvery Ares

PRFC - Potomac River Fisheries Co- .aission

VIMS - Virginia Instioste of Marine Science

VMRC - Virginia Marine Fisheries Commission

MB.




Section 2.
Management for Maryland Oyster Recovery Areas (ORAs)

Due to the dominating impact of MSX and Dermo on Chesapeake
oyster stocks, geographic areas termed Oyster Recovery Areas
(ORAs), will be designated in low salinity reaches of the Bay and
its tributaries where MSX and Dermo are less viable. Restoration
projects are not limited to these areas and might in the future
also include areas along the entire salinity gradient and in
diseased waters. The objectives for managing these areas are 1)
limit transplantation activities which would serve to perpetuate
MSX and Dermo in a region and 2) evaluate different methods to
rehabilitate, rebuild, plant and otherwise restore oyster
populations in these areas. The following section describes the
specific, intensive management effort that will be implemented in
the ORAs.

strategy 1
The implementation of activities within the ORAs by the MDNR will
be guided by an advisory committee.

Actions:

1.1 Each ORA advisory committee will be constituted by MDNR
an? includa representatives of the following
organizations and interests: watermen; aquaculture;
environmentalists; scientists; Departments of Natural
Resources, Agriculture, and Environment.

1.2 A technical committee of scientists will be established
to determine tr2 experimental design and oversee the
monitoring and evaluation-of the ORAs.

Strategy 2

Each ORA will be comprised of from one to three zones and must
include a 2Zone A and/or a Zone B. Specific activities will be
defined for each area.

Actions:
2.1 A) Zone A will be in the lowest salinity area of the ORA.
The following activities will apply:

1) Clam and oyster harvesting will be suspended for
five years, to reopen consistent with management
objectives.
2) Sections will be managed as ecological, brood
stock sanctuaries.
3) Natural bars will be rehabilitatnd to facilitate
natural set.
4) Intensive monitoring for MSX and Dermo will
occur.
5) Only certified seed will be planted on cultch
placed on prepared bottom. Plots may be used for
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S8trategy 3

experimental off-bottom culture techniques and
other pilot programs. Other plots will be left
undisturbed for monitoring purposes.

6) A portion of the plantings will become a
permanent sanctuary for broodstock.

7) Sections will be transferred to higher salinity
growout areas after 1, 2, and 3 years. Aquaculture
permits may be obtained for parallel grbw-out
experiments using water column and €loating raft
culture.

B) Zone B will be immediately cownstream of 2one A, or in
a river without zone A. The following activities will
apply: '

1) Shellfish harvesting will be allowed.

2) Only certified seed will be planted.

3) Natural bars will be rehabilitated.

4) There will be intensive monitoring for MSX and

Dermo.

C) Zone C will be a large zone downstream from Zone B.
The following activities will apply:
1) Shellfish harvesting will be allowed.
2) Natural seed will be imported until it can be
replaced with certified seed.
3) Experimental seeding will be allowed in selected

areas.
4) Natural bars will be rehabilitated in selected
areas.
5) Intensive monitoring for MSX and Dermo will
occur.

6) One or mcre sanctuaries will be established to
test techniques for rebuilding and rehabilitating
oyster populations.

A subcommittee of the Oyster Roundtable will define the criteria
determining where the boundaries of ORAs are and submit them to
MDNR for their adoption by regulation.

Actions:
3.1

The Chester, Choptank, Magothy, Nanticoke, Patuxent, and
Severn Rivers will be designated as initial sites for
ORAS.

The Oyster Roundtable will review the progress of
activities in the initial ORAs and recommend the
designation of additional ORAs if warranted, with a long-
range objective of restoring and rebuilding all natural
bars.




Section 3.
Biological Background

American or eastern oysters occur along the east coast of
North America from the Gulf of St. Lawrence, Canada, to Key
Biscayne, Florida. In the Carribean, the range of American oysters
extends tc the Yucatan Peninsula of Mexico and the West Indies of
Venezuela. Chesapeake Bay, which provides optimal environmental
conditions for the species, is close to the center of its
geographical distribution. However, oyster production varies within
the Bay system depending on environmental and habitat conditions.

Oysters generally spawn from May through September in the
Chesapeake Bay. Increases in water temperature to 18-20°C stimulates
spawning activity. Eggs hatch into free-swimming larvae that settle
to the bottom, two to three weeks after hatching. They attach to
oyster shells or other hard substrates and the attaching phase is
termed "setting." The newly attached oysters are called "spat."
Ovsters grow at the rate of about one inch per year. Growth rates
can be affected by temperature, food quantity, salinity and
parasitic infection. Shell growth usually occurs in the spring and
soft body tissue growth occurs after spawning. Oysters usually
enter the market three to five years after spat settlement.

Oysters are filter feeders and depend on phytoplankton for
their energy requirements. Oysters play an important role in
filtering the water. It has been hypothesized (Newell 1988) that
the decrease in oyster abundance in the Bay has contributed to an
apparent shift to microbial food webs and an increase in
zooplankton and their predators (ctenophores and jellyfish).
Biological Parameters

Natural mortality rate: Currently, very high due to disease
and freshwater inflow.

Fecundity: 5 - 15 million eggs at one spawning.
Smaller oysters produce lesc <ggs
(See Figure 4).

Longevity: Up to 15 years.

Age at maturity: 2 years

Habitat Requirements (refer to Table 1)
Spawning season: May through September.

Spawning area: Throughout Cnesapeake Bay.
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Figure 3. Oyster fecundity vs. size
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Table 1. Habitat requirements for oyster egga, larvae, spat, and sdults. Ranges are based 0a broad estimeates and may vary with geogrephic
Jocation (from Habitat Requiremsents for Chesapeake Bay Living Rescurces, 1991).

LIFE STAGE LIFB TEMP* SALINITY SEDIMENT* pH DISSOLVED O,

ZONE °C ppt sl mgL*!
Eggs water 19-32 12.5-35 <02s 6.75- ?

column 15-22.% 8.78
Larves watar 19-32 12.5-27.00 <05 6.78- .

colunm 8.78
Spat hard 032+ 15.0-22.5¢ ? ? g

substrele
Young beathoe <0 m 10°C*
(30-30mm) 0.8-1.49 & 20C*

2.75-4.98 m J00C*
Adults beathoe
murvival 032+ 036+ 1 ? ~1(S days)
feeding 6-32; 5+ <0.4 1 ?
(1525

* Salinit ~an offect semperature tolerances, and vice verms. Tolarance (0 tempersture is roughly sdult = spet > veliger larvas > xygotes.
‘Effect. .  ~* upon typs and aias of particis; cxperimental values have besn higher than values sormally sacountared io asture except during
imisam sorew.

¢ Adulls acclimated to 26.0-27.9 ppt; optimal egg development st 22.9 ppt and optimal larval growth st 17.5 ppt.

4 Adule aoclimeted 10 9 ppt; opimal egg development a1 10-1S ppt.

* Medias mortality times in anoxia: 11 bours for 82um larvas; larval swimming retes unatiecied &t 0.5mgL* for up 10 12 bours.

! Spat had beea 8ot &t aver marine miinkies.

$ Median mortality times in anoxia: 150 boun for 16mm epet.

‘I.C.K).(ql,')m”lmkyann”“no{wnlo 20, and 30°C, with oysere held a2 10 ppt, 20 ppt, and IO ppt ot each

teopersture.
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Habitat Issues

Some of the more important environmental factors affecting
oyster distribution include substrate type, depth, salinity, and
disease pr :valence. Oysters need a clean, stable substrate on which
to set ana grow. Soft mud, shifting sand or silted bottom are
unsuitable. Oysters are generally limited to waters less than 25’
deep due tec hypoxic/anoxic conditions that develop in many deeper
. waters of the Bay. Salinities above about 10-12 ppt increase oyster
mortality from predation and disease. Man’s activities have
impacted the distribution and abundance of oysters. Sediment from
channel dredging, upland construction and agricultural activities
can smother oyster beds and foul cultch to prevent setting.

Nitrogen and phosphorus enrichment from sewage treuatment
plants and agricultural runoff have increased the extent of hypoxic
and anoxic conditions. Sewage input results in high coliform
bacterial counts which force the closure of shellfish harvesting
areas. In 1986 only 45,500 out of 158,900 acres in the James River
were classified by the National Shellfish Sanitation Program as
approved shellfish growing waters. Maryland oyster samples
collected and analyzed from 1980-1986 revealed that heavy metal or
PCB concentrations were below action levels in all oyster growing
areas sampled in the state. However, these oysters did have levels
higher than would be found in a pristine environment.

Disease

Oyster diseases have been monjitored and studied in the
Chesapeake Bav since the late 1950’s. Increased natural mortality
has been linked to the spread and intensification of two parasites,
Perkinsus marinus (Dermo) and Haplosporidian nelsoni (MSX). These
parasites are single-celled organisms (protozoans) that infect
oysters but have no effezts on humans, whether the oysters are
eaten raw or cooked. The exact mechanisms by which the parasites
kill the oysters are not understood. There are no known cures for
the diseases. The only strategy currently available is to move seed
oysters, less than 1 year o0ld, to areas where diseases are less
prevalent to protect them while they are growing. These areas are
usually less saline ard do nc¢ zrovide the best growth environment.

Low salinity areas rer=l: » hwra a good natural spat set. Without
seed plantings, these ars " not produce continuing harvests.
See! areas are currentl* -+ for disease during the fall and

spring disease surveys, * T .. beirn transplanted to the upper
Bay and tributary grow-c. e

There is no evidence . .- low levels of pollution have any
relationship either to susceiiibility to the diseases or to their
virulence. There is also very little information that any habitat
factors except salinity and temperature, have any significant
effects on disease.
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Pishery Parameters
Status of exploitation: Fully exnloited.

Long term potential catch: Highly dependent on prevalence and
intensity of diseases, harvesting
and freshets.

Importance of recreational
fishery: Insignificant.

Importance of commercial '

fishery: Historically, highly significant;
harvests have declined in the
Chesapeake region, oysters still
rank nationwide as one of the top
seafood species in dockside value.

Fishing mortality rates: Highly variable.
The Historic Pisheries

Before the turn of the century, over 10 million bushels of
oysters (which yielded approximately 64 million pounds of meat)
were harvested annually in Maryland by a large dredge fleet.
Virginia harvests at this time were approximately 6-7 million
bushels (38-45 million pounds of meat), and were harvested
primarily by hand tongers. Landings have declined dramatically
since that time and continue to show a downward trend. During the
past 30 years, oyster harvests in Maryland ranged from 3.2 million
bushels in 1973 to 124,000 bushels in 1993. In Virginia, the
harvest of market oysters ranged from 1.9 million bushels in 1964
to 64,500 bushels in 1993. Although commercial landings are used as
an indicator of stock levels, they do not necessarily reflect stock
abundance. Changing market demands can affect commercial landings
without any change in stock abundance.

The Oyster Resource

The Baywide oyster stock can be characterized as severely
depleted. Recent expansions of the range of oyster diseases, MSX
and Dermo, and past harvesting practices are primarily responsible
for the population’s current status. Low dissolved oxygen episodes
have also contributed to the problem. Average levels of spatfall
have dropped in the past decade (refer to Figure 3) and the number
of natural beds receiving spatfall adequate for replenishment has
been reduced from historic levels. In Maryland, the 1983 and 1984
spat sets were virtually non-existent. Although the 1985 spatfall
was exceptionally high and well distributed, the year class hes
been effectively wiped out in those areas infected by disease.
Maryland’s 1986 spatfall was considered average and of limited
distribution. Many of the 1986 year class have been infected by MSX
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and Dermo and may be killed if high salinities continue in the
Maryland portion of the Bay. Continued 1low 1levels and poor
geographic distributior. of spatfall levels occurred during 1987 and
1988. The 1991 spat set was a record high but disease has prevented
any widespread population recovery from the set.

Since 1985, the James River has become the center of the
market oyster landings in Virginia. The low number of surviving
spat and decreasing bushel counts of spat, small, and market
oysters, as deternmired from the VIMS oyster shoal surveys since the
spring of 1986, indicates that the James River is failing to match
the losses in number of oysters with an equal recruitment of spat.
Since 1992, spat set in the Piankatank, Great Wicomico and
Rappahannock Rivers has been at historically low levels.

Laws and Regulationc
Limited entry:

Maryland adopted a limited entry to the commercial fishery, April
1994, which repeals the Delay of Application Process of September
1, 1988, and allows MDNR to limit the number ot tidal fish licenses
which may be issued.

Virginia’s delayed entry went into effect December 1, 1992. It
requires previously unlicensed applicants to wait two years after
registering before a license to harvest oysters with commercial
gear will be issed.

On the Potomac River, only Maryland and Virginia residents may
commercially oyster.

Mini ize limit:

Maryland - 3" with 5% tolerance, market oysters with small oysters
or spat attached may be kept if separating the small oysters or
spat would kill thenm,

Potomac River- 3" with 5% tolerance, however, market oysters with
small oysters attached must be returned if separating them kills
the small oyster (including spat). High salinity areas 2 1/2"
minimum and a 4" maximum.

Virginia - Clean cull areas - 3". No cull size for seed areas and
leased ground.

Daily catch limit:

Recreational -- Maryland, Potomac River and Virginia: no license
required for the taking of one bushel per day from public grounds.
commercial -- Maryland: shaft and patent tongs, diving - 15 bushels
per licensee, but not to exceed 30 bushels per boat; dredge boat -
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150 bushels per boat; power dredging (in designated waters of
Somerset county) - 12 bushels per licensee but not to exceed 24
bushels per boat.

Commercial-~-Potomac River: None.

commercial -- Virginia: None.

v 83

Virginia: variable by season and area.

Maryland - Shaft tongs, patent tongs and diving: September 15 to
March 31, Monday through Saturday, sunrise to sunset, except
Worcester County where the season is January 1 to December 31,
Monday through Saturday, sunrise to sunset. Dredging: Sail dredging
in ¢@-. . gnated waters state~-wide, November 1 to March 15, Monday
through Saturday, sunrise to sunset. Power dredging: in designated
waters of Somerset County, November 'l to March 15, Monday through
Saturday, sunrise to 3 pm. Private grounds: no seasonal
restrictions, but harvesting between sunset and sunrise or on
Sunday is prohibited. '

Potomac River -~ Hand shaft tongs: October 1 through March 31. Hand
Scrape: Months of November, December and March. Hand tongs, lawful
only Monday through Friday from sunrise to 12:00 noon EST. Hand
scrapes, law’ul only Monday through Thursday during March and
Monday, Wednesdays and rridays during November and December from
8:00 a.m. to 12 noon each day

Virginia - Shaft tongs or hand +itongs: James River Seed Area,
October 1 to July 1, sunrise to 12:00 noon. All other public areas,
October 1 to Junz 1, sunrise to 12:00 noon. Private grounds, no
seasonal restrictions; but harvesting on Sunday or between sunset
and sunrise is prohibited. Patent tongs: October 1 to March 1,
sunrise to sunset, for all public areas not prohibited by Section
28.1-82 of the Code of Virginia or VMRC Regulations and Orders.
October 1 to the last day of February, sunrise to 2 p.m., in the
Piankatank River, Pocomoke Sound/fangier and Chesapeake Bay
Management Areas. Private grounds, Sunday and sunset to sunrise
harvesting is prohibited. Dredge: Pocomoke/Tangier Management Area,
15 November-last day of February (sunrise~2 P.M.). Chesapeake Bay
Managcment Area, 1 November-last day of February (sunrise-2 P.M.).
Private grounds, generally no restrictions, except Sunday and
sunset to sunrise harvesting is prohibited. Bay and trihutaries
sunrise to 12:00 noon; Seaside - sunrise to sunset.
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e stricti

Maryland - The legal gear types for harvesting oysters in Maryland
include hard tongs, patent tongs, diving gear, handscrapes and
dredges. The use of each gear type is restricted to certain
designated areas as set forth in Maryland’s laws and regulations.
Dredges or handscrapes canr.ot exceed 200 lbs. in weight or have a
tooth bar greater than 42 inches in length (as measured from the
outside teeth) on dredges used on rock bottom, or 44 inches in
length for dredges uses on mud bottom. No "devil catch", "devil
diver", or similar device is to be attached to the dredge to steer
it to the bottom. No power boat may have on board or in tow any
gear used for dredging unless it is permitted by the Department to
harvest oysters from leased bottom, from State seed areas, or
unless it is a sail dredge boat using its yawl boat on push days.
Oon Monday and Tuesday during the oyster dredging season a drecdge
boat may be propelled by an auxiliary yawl boat in certain areas.
Diving -each person engaged in the diving operation must be
licensed. Not more than two divers can work from a boat at one
time. Each diver shall have one attendant on the boat. An
International Code Flag "A" of the proper specifications must be
displayed. Power assisted lifting devices may be used subject to
specified conditions. Hand tong winders are ailowed.

Potomac River - Patent tongs and power or sail scrapes or dredges,
power or hand-operated winch, spool, winder, are prohibited. Hand
scrapes limited to 22" catching bar. Diving for oysters limited to
recreational harvest of 1 bushel per person per day. Legal gear
types include hand shaft tongs, power assisted hand shaft tongs and
hand scrape.

Virginia - Only one type of gear, either hand tongs, patent tongs
(limit of 2) or a single dredge, is allowed on a vessel at one time
in the Pocomoke/Tangier and Chesapeake Bay Management areas. Only
one type of gear, either hand tongs or patent tongs (limit of 2),
is allowed on a vessel at one time in the Piankatank River
Management Area. Patent tongs -the teeth of patent tongs shall not
exceed four inches in length, and patent tongs exceeding 100 pounds
in gross weight, including any attachments (excluding rope for the
taking or catching of oysters), are prohibited. Dredge - a dredge
and attachment cannot exceed 100 pounds total weight.

ea Res
Maryland - Hand tongs are 1. ..~ “tatewide, with portions of most
tributaries reserved for har ngs only. Downstream of these
areas, diving is allowez | =t tongs are permitted in the
mainstem Chesapeake Bay, lcwer Patuxent River and all of

Somerset County. Power dredginy is restricted to designated waters
of Somerset County. Sail dredging is restricted to the Mainstem
Bay, Tangier Sound, and portions of the Choptank River.
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Potomac River - No harvest allowed in 25 acre oyster sanctuary on
Jones Shore. Hand tongs, none except sanctuary. Hand scrapes, not
allowed on Jones Shore or above a line from Herring Creek, MD to
Bonum Creek, VA.

Virginia - Only hand tongs are permitted in most areas, with patent
tongs restricted to those areas specified by the Code of Virginia
or VMRC Regulations and Orders (Piankatank River, Chesapeake Bay
and Pocomoke/Tangier Management Areas). Dredging is restricted to
the Pocomoke/Taengier and Chesapeake Bay Management Areas.

status of Traditional Pishery nanaqéncnt Approachas

Catch-Effort: Commercial fisheries data for Chesapeake
Bay are a reasonable indicator of the
current status of the marketable stock.
.In Maryland and Virginia, catch and
effort statistics for the commercial
fishery are, in general, of low quality
and of 1limited value in developing
fisheries mnmanagement models. The PRFC
catch and effort data are highly
reliable.

Estimates of mortality: Depends on disease prevalence, freshets,
and harvesting.

Yield-per-Recruit

(spat survival to

markets) : Traditionally, very low.

Stock-Recruitment: The stock-recruitment relationship for
Chesapeake Bay oysters is unknown.
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APPENDIX I

MARYLAND’S GOVERNOR'’S COMMITTEE RECOMMENDATIONS



SUMMARY

COMMITTEE TO REVIEW STATE POLICY FOR FUNDING
NARYLAND’S CHESAPEAKE FISHERIES

Charge: To review the condition of the resource, how DNR manages the
resource, and the costs and returins of management programs
to the State economy.

To recommend future management strategies and whether the
State should subsidize the programs.

Memhers: Dr. M. Gordon Wolman, Chairman

Russel Dize Senator Lewis Riley
Eamonn McGeady Sam Shriver
Billy Martin Delegate John Slade
Dr. Roger Newell Dr. Ivar Strand
John Parran

Meetings: August 15, 1989 to August 15, 199u
Monthly

Topics Discussed: Watermen’s Compensation Program
Freshwater Hatchery Progran

Oyster Repletion Program

Reports: Watermen’s Compe. .lon Program - submitted June 1990
Freshwater Hatche.y Program - submitted September 1990
Oyster Repletion Program - suhmitted September 1990,
released for distribution May 1991

Recommendations:

Watermen’s Compensation Program
* Discontinue the Watermen’s Compensation Program as structured.
* If data collection needs are justifiable, institute a new program
upen to all guaiified watermen.

Freshwater Hatchery Program
* Continue the fresiwater hatchery progranm.

Oyster Repletion Progra-i and Oyster Fishery
* Encourage the public { hery and develop the private fishery.

* Continue the repletion p.ogram but increase the financial
contribution made by the industry by raising license fees and
oyster taxes. Conve:sely, decrease the General Fund subsidy.

* Promote scientific rather than polit. :al management.

* Develop aquacultura by removing various leqgal impediments,
increasing the bottom available for leasing, and pernitting th-
use of the water column.

* Intensify enforcement.

* Develop knowledge of oyster patholoyy, ecology, markets.

* Develop and enforce standard weights, measures, and minimum
quality.

* Scientifically/quantitatively assess oyster stocks, monitor
production and evaluate the quality of oyster beds.

s
c -
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MAJOR RECOMMENDATIONS

The situation in Maryland's oyster industry is dire and the
State must make some crucial changes if the industry is to
rebound. Recent outbreaks of oyster disease, past mismanagement
and an ever-ccmpetitive marketplace have reduced the Maryland
oyster industry and resource to nea. obscurity. To restore it to
economic, social and ecological significance, major shifts in
ilicy must ve sade. We recommend that the State of Maryland:

1. PFacourage hoth the enhancement of the public oyster fishery
and the development of a private fishery. Public access to
natural oyster beds, a part of Maryland's heritage, should be
sustained by continuing the oyster repletion program. The
promise of the private fishery must be encouraged by the
ftate through research, permitting prucesses and law

anforcenent.

2. Cortinue to enhance the public fishery through the repletion
prcgram but insist that an increasing share of its costs be
.erne by the publioc fishery. The repletion program is needed
for production from public beds and the industry alone is
currently unable to bear the cntl;i-hdzi-bf_tho_progfhm.
Currant policy should be directed towards generating more tax
revenue from the public fishery to offset the existing

subsidy in the repletion program. Thus, gradual increases in

e
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taxes should be instituted with a long-run goal of program
self-gsufficiency. To implement this recommendation, we

suggest that:

a. The existing severance tax be revised to be a fixed
percentage of dockside price and increased to reflect the
resources scarcity. Wwhen established at its present
level in 1982, the current tax of $.45/bushel represented
about 5% of the dockside price. Tr~ present tax rate is
1.8% of the dockside value. Existing circumstances
warrant a tax increase to at least the 1982 percentage

rate.

b. The export tax be raised from its current level to an
amount not laess than the replacement coats of axportsd
:hﬁll. When oysters are exported from Maryland, all
legal remsdiss to guarantee the rsturn of shell are lost.
The replacemsnt cost of the lost shell this zhould be

charged on exports.

€. The liocsnse fees for public harvesters should bs raised
from the current 830 per licenses to $350 per licenses.
Some of the coats of the rcplagfgﬁ-;réé;;m 5;0
essentially overhead, with benefits accruing to all (for
example, policing sanctuaries). Raising license fees

will assure coverage of fixed costs.



Re7iew the industry's legal and regulatory framework with the
goal of promoting scientific management and enhancing the
officiency of public harvesters. The reqgulatory framework
which has accumulated over the last century is unresponsive

to current circumstances.

Remove ocertain legal impediments coastrainir . che production
of oysters through private agquaculture. Although there
appears to be great promise for producticon from oyster

aquaculture, it must be encouraged by: .
a. expanding the bottom available for privat~ leasing:
b. establishing a process to permit use of tnu water colunmn:;

c. increasing the leasehold fee (from $3.50 annual per acre)
to provide funds for enforcing leasehold rights and to

discourage unproductive use of leases.

Intensify the enforcement of regulations relatead to MNarylanc
oyster production. The protection of oyster sanctuaries,
enforcement of leasshold rights and the collection of taxes
must be guaranteed to assure equity among industry

participants and public trust in the programs of the State.



Increase its knowledge of oyster pathology, ecology and
markets. Oyster diseases have recently plagued the industry.
A greater uﬁderstanding of oysters, their diseases and
alternatives to avoid them is critical in developing plans
for the future of the industry. This should be done in
cooperation with adjacent states, the Potomac River Fisheries
Commission and the Federal Government. Likewise, reaching
agquaculture's potential may only be possible through
developing new seed technologies, new product forms and new

markets.

Develop and enforce standard weights, measures and minimum
quality both to protect consumers and to enhance demand.
While efforts cannot be completely independent of Federal
standards, the State, in conjunction with adjacent states,
must develop and enforce internally consistent, replicable
standards essential to a modern commercial enterprise.
Quality control of the oyster product must be guaranteed so
that consumer perceptions of Marylénd's oyster quality are

maintained or improved.

Strengthen its role in assessing oyster stocks, monitoring
production and evaluating the qullfg;‘ofua};:or ﬂ;dn.' In
order to determine policy, appraise programs and assure

consumer safety, effort is required to collect, assimilate

and analyze data. Both the public and private fisheries will
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require careful scientific management on the part of the
State. Use of less political influence and more scientific
information in the allocation of resources within and between

the public and private fishery is essential.
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VIRGINIA’S HOLTON PLAN (BLUE RIBBON) REPORT
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REPORT OF THE "BLUE RIBBON" PANEL

Prepared in late 1991 by a 33-member advisory panel of
scientists, environmentalists, watermen, planters, economists,
and others, this report (also, *The Holton Plan°®) sets forth
issues and recommendations for restoring Virginia‘’s oyster

industry.

Four potential oyster sources are considered:

Traditional state and private culture of C. virginica;
Off-bottom culture in approved waters;

On-bottom culture of a non-native speces (C. gigas);
On-shore Jdepuration of moderately polluted oysters.

The eight recommendations in the Holton Plan are summarized

below:

Data Collection and Monitoring -- The State should
establish computerized data base systems for detailed
collection, storage, and analysis of stock assessment
data and landings data, as well as for detailed moni-
toring of the Virginia repletion program.

Legislation -- The Virginia Marine Resources Commission
should be empowered to control or limit entry to the
commercial fishery, enabling the VMRC to protect the
full-time fishermen and the resource.

Repletion -- The State should establish a repletion
program for the public fishery, based upon oyster
biology and river dynamics, and assure systematic
monitoring of the program. The strategy should include
programs to:

-- Restore two sanctuary reefs in the James and
Rappahannock rivers, and cover them with seed
oysters to maintain biological stock close to
harvest areas (adjacent beds);

-- Prepare nearby beds to receive spawn from the
sanctuaries, and monitor growth, harvest to quo-
tas, close beds, and repeat;

-- Plant seed in low-set areas but with good growth
potential, in the Mobjack River and the Pocomoke-
Tangier areas; monitor, harvest, close, and re-
peat.

Initially, this should be a three-year program, with
thorough data collection and monitoring, tollowed by an
evaluation of the repletion strategy.

Mexket Evaluation and Development -- Commission a joint
effort with the virginia Institute of Marine Science
(VIMS) and Virginia Tech to examine the marketing



potential of current oyster products, and possible new
product lines, including depurated oysters. In addi-
tion, there should be a joint industry-academic study
to evaluate current State-funded marketing programs and
racommend new or expanded marketing strategies for
Virginia seafood products. Finally, a marketing and
economics advisory agent should be appointed through
VIMS to develop economic markets for off-bottom cul-
tured oysters, and to work closely with aquaculturists
and others in the industry.

Off-Bottom Culture -- The State should identify areas
as appropriate, marginal, or non-appropriate for agua-
culture (VIMS), and establish regulations and a permit-
ting process for off-bottom oyster cuiture (VMRC). To
encourage start~up of private hatcheries, VIMS should
draft model tax incentive legislation. A technical
advisory agent shold be appointed through VIMS, who
will specialize in hatchery matters.

Depuration -- The VMRC should estimate oyster stocks
and potential daily supplies of clean and depurable .
oystars frcm public and private sources, both on- and
off-bottom, supplies that will support year-round
depuration plant operations. After a complete economic
analysis of such a facility (VIMS), cooperating State
agencies should design a pilot plant. If economic
aralyses warrant, the State should establish a public-
private partnership to construct an experimental depu-
ration facility, and design a fee system to make it
self-supporting.

Management of Public Grounds -- This recommendation
addresses specific management steps for the James and
Rappahannock rivers, Pocomoke/Tangier sounds, Seaside
Eastern Shore, Mobjack Bay, and the Piankatank and
Great Wicomico rivers. Included in these specific
steps are limits on shaft length of tongs, Quotas,
changes in_cull length, increases in sanctuary size,
new repletion strategies, and harvest prohibitions in
SOMe areas. '

Introduction of Non-Native Species -- The State (VIMS)
sQOuld conduct full laboratory tests of Crassostrea
gigas, 1nvestigating temperature and salinity toleranc-
es, as well as ecological relationships. If prelimi-
nary tests warrant, a pilot study in the York R.iver
should be established to evaluate C. gigas’ ability to
grow and reproduce in a natural Bay environment. Thesea
studies should include evaluations of disease resis-
tance. Based on success of preliminary studies, C.
glgas sanctury reefs should be expanded.
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SUMMARY OF MDNR 1993 OYSTER PROGRAM

As ndex of aurvey and progres sites, aveilable dets snd reports, sad sowrce comtachs
Prepared by Maryland Departaent of Nasural Resvurces
Tidewrater Adminisrtion

Fisheries Division, Shallfish Program
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This report includes, by location, the 1993 effort associated with'various surveys and management
programs conducted by Maryland’s Department of Natural Resources Shellfish Group. These are indexed
by program and by the location of data files. A substantial amount of this information is stored on
computer files and these are noted in this report. Data source comc‘s and a brief description of each
program are.included. Computer stored data are kept on the following software packages:

Spreadsheet: Quattro Pro 5.0 for Dos and for Window and Axum 3.0.
Database: dBase III* and IV, mBase, and Paradox 1.5.

GIS: Mapinfo for Windows.
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Annual Fall Survey,

Baywide, 300 to 400

oyster bare,

Oct.- Nov.

1  Abbreviation Program Name Site Sampling Period | Sampling Gear

Oyster dredge.

Modified Fall Survey

(Dissase Survey).

Baywido, 64 “key*
bars, 4 diseass bars.

Oyster Swock
Asesserrent Program.

Baywide, 20,000 to
30,000 acres

anrually.

Baywide, 18 bans.

Lower Bay, 10-12

oysar bars.

]

Baywide, site number

Dredge, patem

sites.

10

Survey highly variable. tonys, acoustics.
SAS Sesd Ares Survey Baywide, variablé Spring and Fall Oyster dredge.
number of sites.
Cos Chincotaague Bay Coustal Bays, 2,300 April- Nov, Hydrulic clam
Shellfish [nventory acres of oyster bars, escalator, handscrape
SSRP: Seed and Shell Baywide, highly April- Aug. Plantings made by
1= Sasd Pasting; Repletion Program. vanuble numher of vanious vessels.
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Kev to Data_ Cor.’ <t Abbreviaii

DATA CONTACT
BREVIATION
ABBREVIATIO LOCATION PERSON/PHONE NUMBER
MA Matapeake Terminal, Fisheries Roy Scot/
Division. 4 '0-643-6785.
| PP Piney Point Aquaculture Mark Homer/
Center, Fisheries Division. 301-994-0214.
|
| TA Tawes Building, Fisheries William Outten, Chris Judy/
Division. 410-974-3733.
|
l
OXL Cooperative Oxford Steve Jordan, Gary Smith,

Laboratory, Chesapeake Bay
Research and Monitoring

Division.

George Krantz/

410-226-0078.




SYNOPSIS OF OYSTER PROGRAMS

Eall Survey

Initiated in 1939, this survey was designed to provide geographically extensive infox:mation on
the quality of oyster populations and habitat and to assess spatset. During most years, between 300 and
400 oyster bars are sampled as are numeréus seed and shell planting sites. Since 1960, the Oyster Disease
Survey has been concurrent with the Fall Survey and in 1990 the Modified fall Survey (see below) was
implemented. Samples are collected from oyster dredge tows with data recorded from 0.5 bushel (26 liter)
subsamples. Records include the number cf live spat, smalls, and markets, the number and stage of dead
oysters (boxes), conditional oyster data, and the extent and type of fouling on bottom materil. In
addition, live oyster size ranges and averages are noted, as are water quality data, the type of sam'ple site,
ie. natural, planted with seed, etc., and the geographical position of the sample. A summary of spatfall

and oyster parasite data are included in an annual Fall Survey report. Data records are kept on file at the

Matapeak; Terminal,
Modificd Fall Survey/Disease Survey

The Modified Fall Survey focuses on a subset of 64 oyster bars that are annually surveyed.
Sampling on these sites involves the collection of 5 independent 0.2 bushe! replicate samples. From each
of the § samples data are recorded on the number of spat, shell height measurements of each live and
dead oyster (grouped into Smm interval categories), and the stage of each oyster box. Additonal
information as described for the Fall Survey are taken from a pooled sample. At the Disease Survey
locations, a subset of 43 of the "key" bars, 30+ oysters > 50mm are randomly selected and shipped to
the Cooperative Cxford Laﬁora(ory for disease analysis. Data from the Modified Fall Survey and from

the Disease Survey arc stored in database files linked to a GIS at the Oxford facility. Data from these

surveys are included in an annual report.
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Qyster Stock Assessment Program

Using a 1m? patent tong-based, randomly initiated systematic sampling scheme, this program
obtains unbiased estimates of oyster abundance and shell quantity. Since its implementation in 1990, this
monitoring program has surveyed over 50,000 acres of charted oyster Bottom in Maryland's Chesapeake
Bay. Field records include the stations @orrected) latitude and longitude estimates of the number and
volume of live and spat, smalls, and markets per unit area, the size class distribution of live and dead
oysters, volumetric estimates, per unit area, of surface and subsurface (gray) oyster shell, Soﬁclam shell,
recurved mussel shell, and live tunicates, and bottom type and depth. Between 30 and 40 different oyster
bars are surveyéd each year. with a subset of 1S oyster bars monitored on an annual basis. Between 5,000
and 10,000 acres of oyster grounds previousiy surveyed in 1975 using similar sampling techniques are
resurveyed. Data are stored at the Piney Point facility on spreadsheet and database files linked to a GIS.
Annual reports are prepared tor the Oyster Stock Assessment Program. |
Winter 1993 Freshet Survey

Following the unusually wet winter of 19° | a survey was initiated during May, 1993 to track
freshet related oyster mortality. Sampling ‘as conducted using a handscrape on oyster bars in the
Potomac, Wicomico, Chester, and Choptan Rivers and in the Upper Bay. The Eastern Shore tributary
and Upper Bay oyster populations were sampled once, as the freshet was relatively shortlived in these
arcas. The Poton:a- and Wicomico Rivers were surveyed intensively, every ten days, over a two month
period as freshet effects in these systems persisted. Data recorded included the number of live spat,
smalls, and markets and the number and stage of spat, smalls, and market boxes. Conditional oyster
information was kept along with water quality data and size range information. Interval and cumulative
oyster mortality was calculated. All data were entered and stored in spreadsheet an! database files at the

Piney Point facility and two reports were prepare !
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Oyster Mortality Survey

Previously referred to as the "bay Peak”, this effort generally takes place during the summer
months. It's purpose is to provide an early check on the status of oyster parasite infection and related
oyster mortality rates. The biological data are kept on file at the Mauﬁcake ‘-l'erminaliith oyster disease
information eatered and stored at the Oxford Laboratory.

Habitat Surveys

These are special surveys made when issues arise over the use or proposed use of oyster bottom.
Generally dredge-based, these surveys have also used patent tongs, hand tongs, and acoustic gear to
assess oyster populations and habitat. Survey results are generally included in reports or memos with
some data stored on computer files. Field data are kept at the Tawes Building, while corputer file
records re stored at the Piney Point facility.

Seed Area Surveys N

During the Annual Fall Survey, seed oyster, dredged shell, and fresh shell planting sites are
surveyed to provide information on the biolokica! status of seed oysters from shell and hatche ry plantings.
These data are on file at the Matapeake Terminal with disease data stored in the oyster database located
at the Oxford facility. Seed tracking information is included in the annuai Fall Survey report.
Chincoteugue Bay Shelifish Inventory -

In 1993, a program was isitiated to survey shellfish resources in Maryland’s coastal bays. During
the first year, surveys were conducted on hardclam beds using a commercial hydraulic escalator dredge.’
Numerous sampling locations were on previousiy charted oyster bottom allowing for the accurulation
of data on the current structural status of these areas. In 1994, a more focused effort on the old oyster
bars is scheduled with handscrape samples to be collected from most of these sites. [n addition, surveys

of the intertidal zones are planned. All data are stored at the Piney Point facility in spreadsheet and

database files linked to a Gis. Quarterly and annual reports are prepared.
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Seed and Shell Repletion Program

Since 1961, Maryland has conducted a program to rehabilitate oyster bars through the planting
of dredged and fresh oyster shell, the planting of seed oysters set on dredged shell, and the translocation
of “pollute”, oysters from areas of elevated fecal coliform counts. liecords are kept of all Repletion
Program activ' es including dredged and fresh shell planting quantities and sites, the source, destination,
and quantity of seed and "pollute” oysters, and associated costs. These records are kept on file at the

Tawes Building and are included in an annual Seed and Shell Program report.
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Appendix IV

A Summary of the Virginia Marine Resources Commission 1993 Oyster
Repletion Program.

Fall Dred a atent To Surve

A fall dredge survey has been used by the Repletion Program
for many years to provide a gqualitative assessment of oyster
populations. Usually 150 to 200 oyster bars are sampled throughout
Virginia’s Bay and tributaries and the seaside of the Eastern
Shore. Sampling efforts provide information on bottom condition
and water quality, qualitative oyster population data, spatset,
mortality rates, and meat condition.

In 1993, a patent tong-based oyster stock assessment program
was initiated in Virginia. This assessment provides guantitative
estimates of oyster abundance and shell quantity that will provide
a statistically evaluated database for future oyster management
decisions. Most of the actively harvested oyster rocks in the
James and Rappahannock Rivers were saanpled in 1993. Future
sampling efforts will include all oyster production areas of the
state.

Seed and Shell Repletion Progqram

Virginia has had a repletion fund for the replenishment of
oyster beds since 1928. During the past 15 years expenditures have
varied from $660,000 to $1,590,000 1tor oyster replenishment
activities. In 1933 (Table 1) Virginia planted approximately
$00,000 oushels of shell and 12,000 bushels of seed. S$Several new
prograr were also initiated in 1993, which included the
construction of two oyster reer areas, experiments in methods to
produce disease-free seed oysters in a natural situation and the
evaluat on of a hydraulic excavating machine to recover buried
cultch 1.aterial from old oyster bars. The total 1993 expen tures
were over $686,000 with $426,000 contributed from the General Fund
and $250,000 from Special Funds derived from oyster taxes and
permit and dredging fees.
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costs incurved for imming Bhe sotice wil' be paid by
spplicant.

Adwinistration of Tidel Aquecn/tare Parmits
The Maryisnd Fisherias Division wi:

© Provide permits sppéuations.
® Provids wchaical edvics for growing
and dissnss svoidence.
® Collect product’'os miormation. -
4 © Monitor envirosnrnt dats collected

by power.
® Supervies permits for complisace
with ~wies sad regulations.
Laws snd Reguistions which may Purtain to Shelifish
Aquecditure
Section Zaws Page
41022 St lewe apply regandiems of -~igin of 2
shellsock oo
4226 Department’s wvhority over packers 2
dealers Andits, Forus and Regoniing
4514 Ieterforesce with asether person‘s 3
fishing equipmant

4741 Domcstic enismls prohibited 1
4742 Rastrictioes o» aking dhefifish from 1t

polisted waters
47  Quarsaties for shailfich 1
414 Licanse require” 10 cotch ¢ 7ters mad 1s

cdams commercially
43006 Casching in polleted arens is probibited 16
4-1007 Bayisg stations 17
41013 Oywer culliay - sull oysters from 22
(c.6) Iesand bostom, in vet: sad ot of

se, aflest ov ashore

41017 Dealers licsuse requared n

4-1019 Report of bwyers or milers of »
shells required

41020 Oyster Wzee 0

4-1105(7) Sale of ssed oysters 10 lanes bolders ad M4
squaceiture permit bolders

411A-12 Spacies of shellfish 7

41209 Searcs we;reats (swspicios of illegal species 62
for example)

41204 Sewch warrasts «Q

41205 Seirnre sed dispositios of illegnl fish €

4-1206 Seimare and Gsposition of equipment 6

4-11A-18 Taking oystars leas thea 3° for &0
replanting

00.02 Regulations

04.08 Oyster Containers

04.08 Deily Casch Lisnit

08.01 Imeortation of shellfish - permit required
.08.04 Racording the catch sad disposal of oysters 85
.14.00 Aquecultere - eatire chapter 14 100

3

Notional Shelifich Sanitation Pregram - 1993

Section C Orowing Area Survey and
Classification

Saction G Aquacuiture

Copiss of Laws snd Regulations concerning shsilfish
msy b obtsined from the Maryisad Fisheries Divisics,
Phose: (410) 974-3733 or by

FAX (410) 974-2600.

 Dyster Aquaculture
Permit Guidelines
1994

APdot Permitting Program
for Quster Aquaculture
Bemonstrabion Projects

This guide mes prepared for the Oyster
Action Plax which was dew.oped by the
Oyster Round Table and Is one of wany

oyster restoration activities being
bwplewentad,



The Maryloand Fisherres Division bas amembled this guide
10 aenist i the development of priveie experimental oyster
squacuitere @ Morylend udal waters (¢.5.. both botiom
d off-bottom culture).

The sttached permit guideiincs anabdisk & pilot permittiog
programs for oysier aquacuiowrs Jemoastration projects.

L] Frve-vomr durstion for porumt - swbyect

© nd al for additsonal
five yoar terms

L] sstrnl hent of sumber of permite isssed
w0t to ¢s.cnd 20

L] Ares peramtied sot © excosd $ acres
per mdividual ;wo or mom perwras
may joutly cbtais s permit for vp 0 10
xies

L A sgic permst sy ciude more Gas
one location

L4 An sammsl report ie requered for exh
gt emamnnsg Kcuvites oa the
permit sren inciuding mfocmwtion om
restorstion ectivities  wndertskes,
productios  techmques wahkoed ead
s:0unt of oysiers planted and barvested

L) Failwee 10 swbamst an smncal report or 10

’ conduct the sctivities o plansnd mey
resel » NR revolusg the pervait

L4 The purpose of the pe  itod projects is
© demonstrete the feassbuiuty of vanows
oyster production ischasques

The Fuhersas Drvissos Aquacuiturs Progect, located in G
Tooes Stase Office Busidhag, Aanepols, Merylend (414)
974 3733 wnll act a8 & permt clesnng homse servics for
spplcants Prror 10 sppiymg for th wcasesry perwets,
the applcant should me thet e project sstisfies the

followiag ~ouditions:

L] Cansot take placs in he Chester and

Choptank rivers, but mey ks placs in
other desigaoted Oyster Rec. -~ Arems
[ Cannot preciuds oyster ¢+ lanse

6 Mun be reviewsd aad spproved by

Oyster Rowx 4 Table represeatatives

Pormitting Precam
Two permits ore required for all aqeacultuss octivices b
Maryland tidal weters:

(1) Tilal Wetlend Pormit and
(2) Tidal Aquacuiters Permit

Aa addilicnsl permit is also required for imgortation of
sheiifish from out of state.

A completed Tide; Wethand Perrit /Joint Federal/State
Application for Ge aherstios of asy floodplein, weterway,

* tidal or mostidel wetlend ia Marylend) with compluted

Aquaceloars Permit Application sttached is subminied t:

Towes Stats Office Duilding D-2
Aamapohs, MD 21401

ATTN: Asdi Cumsbough
Phose (4:0) 974.3871

FAX (410) 974-2007

and s Gistributed by the Water Resources Permit Servics ,

Canier 10 all approprists agencies. Thess sgeacies mey
includs:

Army Corps of Engisesre

Marylend Departasst of the Esvironment -
‘ Stets Sheilfish Control Agency permit

Champanks Bey Critical Aress Commission *

Upos seceipt of & Wedende/squaculture permit ofl
sguacies isvolved will initiets procedures for isssing amy
other secassary nermits. Thess permits may include water
uss permit, waste discharge percait and 401 cestification.

Progres Grough the permit procass caa be momitored by
e applicast by comiacting the Fisharies Division,
Agquacuiters Project, Phoss (¢419) 974-3733 Fax (410)
974-2600.

3 is the reapaneibility of the spplicast io insure that oyster
aquacnbture will caly ‘aks placs is epproved shellfish
growiag waters. To determine the status of the waler ot
: voposed site, eostact:

Marylend Department of the Eviroamant
Standerds and Cartification Division
Natdrsl Resowrces Biologiat Kathy Beohiwn
Phose (410) 631-3609

Bis e 1.qa-ﬁiluy of e aspplicant 10 obtaia
pormits may ba required. )
Prioe 10 isswing ¢ Tidel Aqucuiturs Permit, the Maryleod

"Required for oll operstions inveolvieg interstate commerce
or eale. .
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