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Adoption Statement 

We, the undersigned, adopt the /99./ Chesapeake Bay Oyster A1:.1:ngement Plan, as a 
cv,1tinuing effort to fulfill the Living Resources Commitment of the 1987 Chesapeake Bay 
Agreement. The 1994 Plan is a revision of the oriJinal Chesapeake Bay Oyster Management Plan 
that was developed and adopted in l 989. 

We agree to acr.ept the revised Oyster Management Plan as a guide to enhancing the 
production of oysters in the Chesapeake Bay ecosystem. We further a~ee to work tog'!ther to 
implement, by the dates set forth in the Plan, the management action!: recommended to address: 
( l) disease mortality: (2) repletion efforts; (3) habitat restoration anrl water quality improvement; 
(4) incr'!clsed oyster production: and (5) collectio!l of management quality data. The State of 
Maryland fuither commits to special management efforts for oyster reco,,ery areas. 

We recognize the need for long-tenn, stable financial Sl.lpport and human resources for the 
task of enhancing the oy~ter resource. In addition, we direct the Living Resourc~s Subcommittee 
to review and •Jpdate the 1994 Pl&.n ye&.rly and to prepare an annual report addressing the 
pmgress made in achieving the Plan•~ management recommendations. 

Sig11atures 

For the Common~talth of Virginia ,... 

For the ~tate of Maryland 

For the Commonwealth of Pennsylvamia 

For the United S1ates of America 

,. . . 
., ........ . :' __ :,, (_,. "...For the District of Columbia 

/ 

For tht Chesapeakr Bay Commission 
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EXECUTIVE SUMMARY 

Introduction 

~ Chesapeake Bay Oyster Fishery Management Plan was developed 
in 1989 as one of the strategies for implementir-:, , :"le T ~ •.ring 
Resources commitments of the 1987 Chesapeake Bay AgrP.er ..,e 
ecological valu~· of oysters to water ~ality '.'1as r. .d 
disea::;e became more limiting, an improved fl'amework .:._~ ,.c 
managing the oyster resource. Through comL'littee reco11 ,ns 
from the Mar1rland Oyster Roundtable and the Virgir. · ~ Ho.... :1n, 
the 1994 Chesapeake Bay Oyster Fishery Management Plan (r was 
developed. The revised 1994 Oyster FMP was drafted by the '-•>iryla:1d 
Department of Natural Resources (,IDNR), the Virgini:\ t1arine 
Resources Commission (VMRC), and th~ Potomac River Fisheries 
commission (PRFC) . A FMP workgroup consi~tj ng of meinbers from 
government agencies, the academic community, tr1~ fishing industr,, 
and public interest groups reviewed and commented on the revised 
plan. The oyster plan revision is part of the tishery management 
process to update the status of the resource, include new 
biologicdl information, control fishing mortality and address 
habitat issues. 

Goal and Objectives 

The goal of the 1994 Oyster Fishery Management Plan is: 

Enhance tht produc:ion of oysters in the Chesapeake Bay ecosystem by restoring 
habitat, controlling fishing mortality, prQmoting aquacullure and continuing the 
repletion programs. 

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

Areas of concern and Management strategies 

Section 1. Bayvi4e Management Strategies 
Disease: The oyster parasite diseases, MSX and Dermo, have impeded 
the restoration or oyster stocks in the Bay. currently, there are 
no known disease-re.sistant oysters but disease-tolerant oysters do 
exist. The Bay jurisdictions will monitor the prevalence and 
intensity of parasite diseases and attempt to minimize their 
spread. A coordinated, multi-year, goal-orienterl disease research 
program will be implemented and evaluated after five years. 
Research will continue on developing disease-resistant oysters. 

state Repletion Programs: State repletion programs have focused on 
moving sh~ll 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 promote 
natural oyster produ,.::tion, meet the changing needs of the oy~ter 
resource, and respond to the initiatives recommended in the 1994 
plan. Repletion efforts will be monitored then evalu~ted after a 
three-year period (1997). 

s, itat/Water Quality: o,,erfishing has contributed to the reduction 
OL 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 reproduce, grow and 
maintain health. The Bay jurisdictions- will conduct a phased 
pr.ogram to evaluate and implement projects to restore the physical 
habitat for oysters. In additicn, the jurisdictions will ensure 
that water quality is maintained at levels neces~ary to support 
healthy oyster populations. 

Management to Iner•••• oyster Production: T~e disease problem, the 
lack of oyster habitat, variability in recruitment, and harvest 
pressu~es have placed constraints on oyster production. New 
technolcnr is needed for the restoration! culture, and production 
of oysters. The Bay jurisdictions will work to 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 contr~lling 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 encoura~Pd on natural 
and fishing mortality rates, the stock/recruitment relationship, 
spawning stock densities needed to repopulate an ar(a, and factors 
affecting abundance, survival and growth of larvae and juveniles. 
The Bay juri!idictions will continue to collect quantitative d~ta on 
oyster stocks, habitat and diseases: 

I 

section 2. Management for Maryland oyster Recovery Ar~•• (ORAs) 
oyster Recovery Areas: Geographic areas termed "oyster r--•cover 
areas" (ORAs) will be designate,;) in low salinity reaches oft. 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. 
St~ategy 1: The implementation of activities within the ORAs will 
be guided by an independent advisory committee. 
strategy 2: Each ORA will be comprised of from one to three zones 
and ~pe~ific activities will be defined for each area. 
Strategy 3: criteria will be defined for determining the boundaries 
of each ORA and then adopted into Maryland regulation. 
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'I'lIB FISHERY MANAGEMENT PLAN PROCESS 

What iq a fishery management. plan, 

A Chesa:t=,D3ke Bay f is:1ery n·=magement plan provides a f.camewot".IC 
for the Bay jurisdictions to take compatible, coordinated 
management measures to conserve and utilize a fishery resource. A 
management plan includes pertinent background information, 
managemen"t strategies, recommended actions, and implementation 
dates. 

A ~·shery management plan is not an endpoint in the management 
of a fi-~1ery but part of a dynamic, changing process consisting of 
several steps. The first step consists of analyzing the comple~ 
biologjcal, economic and social aspects of a particular finfish or 
shellfish fishery. The S'~ond st~p includes defining the concerns 
of a fishery, identifying potential solutions, and choosing 
appropriate management strategies. once specific goals have been 
defined, it is import~nt to measure progress towards meeting the 
goals, establish accountability and engage the general publi ·. 
Plans must be adaptive and flexible-to meet the changing needs of 
a n~rticular resource. They are annually reviewed and updated in 
or-., . .a:r to respond to the most current information on the fishery. 

Management Plan Background 

As part of the 1987 Chesap~ake Bay Agreemer.t's commitment to 
protr.ct 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 S?ecies. A co~~rehensive and coordinated approach by the 
variou~ local, state ~.sd federal groups in the Chesapeake Bay 
water5hed is necessary fot" successful fishery management. Bay 
fisheries are traditionally. managed separately by Pennsylvania, 
Maryland, Virginia, the District of Columbia, and the Potomac River 
Fisheries commission. There is also a federal Mid-Atlantic Fishery 
Management Council (K~FMC) 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 ~ent of migratory species in sta~e waters 
(internal water~ to 3 niles offshore) from Haine 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 f.ishery management agencies from the District of 
Columbia, Maryland, Pennsylvania, the Potomac River Fisheries 
Commission, Virginia, and the federal government; the Bay area 
academic community; t.he fishing industry; conservation groups; and 
interest~d citizens. Establishing Chesapeake Bay FMPs, in ~ddition 
to coastal FMPs, creates a forum to specifically address problems 
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that are unique to the Che~~peake Bay. They also serve as the basis 
for implementing regulatior.s in the Bay jurisdictions. 

The Chesapeake Bay ~rogram's Fishery Management Planning Process 

The planning process start£: ·with input by the F:;.sherie·s 
Management Workgroup and development of a draft plan. This is 
followed by a review of the n,anagement proposals by Bay Frogram 
c~mmittees, other scientists and resource managers, and the public. 
Comments are incorporilted i:.'1to a final draft of the management 
plan. It is endorsed by the Chesapeake Bay Program's Living 
Resources Subc~mmittee (LRSC), the Iuplementation 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 plc\n. In 199C, the Maryland legislature approved 
Section 4-215 of the Natural R~source Article giving the Maryland 
Department of Na~u4al Resources authority to regulate a fishery 
once a FMP hiis been adopted by regulation. In Virginia, FMP 
recommendations 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 -.Jnd to update 
management strategies as needed. 

The first group of fishery management plans, including 
oysters, was completed in 1~89. · Additional plans have been 
com~leted each year encompassing 16 finfish and sh~llfish species. 
With time and changes, it became apparent that a substantive review 
of each FMP at regular intervals would be necessary. The FMP 
worlc~roup doveloped a review schedule to upgrade eat!h plan (Table 
1). The revised FMP must be sent through the regular ChesapP.akF. Bay 
Program's fishery management planninc;r and adoption pro--:2sses. Since 
the major review schedule ~xtends over a 5-yedr period, impor.t·1nt 
minor changes ar'! addressed through an amendment procedure••his 
entails developing a description of the proposed d1anges and 
sending it through the FMP workgroup for endorsement. The ame"ldmcnt 
must be publiRhed for public comment and reviewed by the LRSC and 
the IC for their co1'\fflent and approval. The PSC has been given 
authority by the EC to approve amendment changes. 
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Table 1. Schedule for reviewing fishery management plans 

SPECIE!; 

Shad/Herring 

Blue Crab 

Oysters 

striped Bass 

Weakfish/Seatrout 

Bluefish 

Croaker/Sp~t 

American Eel 

Summer Flounder 

Black Drum 
Red Drum 

Catfish 

Mackerel 

Black Sea Bass 

Tautog 

Horseshoe Crabs 

ADOPTION 
DI.TE 

1989 

1989 

1989 

1989 

1990 

1990 

1991 

1991 

1991 

1993 
1993 

July 1995 

1994 

.July 1995 

December 
1995 

1994 

REVIEW DATE 

June 1995 

1994 

1994 

August 1995 

March 1996 

June 1995 

1996 

1996 

March 1996 

1997 

2000 

1998 

2000 
-

2000 

1999 

viii 



INfRODUCTION 

The oyst {Crasscstrea virginica) resource in the Chesapeake
Bay has been significantly impacted by the oyster parasites MSX and 
Dermo, habitat losses, water quality, 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 
qovernor. 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, c:mtinued t.he repletion program, developed stock 
assessment efforts and increased disease research and monitoring 
(Refer to Appendix I for a summary of major reco~endations from 
the Governor's Report, also known as the Wolman Report). 

In Virginia, a 33-1111mber "Blue Ribbon" Panel met to discuss 
oyster issues and develop recommenda_tions for restoring Virginia's 
oyster industry. Four pot•ntial oyster sources were considered: 
traditional state and private culture of~- yirqinica; off-bottom 
culture in approved waters; on-bottom culture of a non-native 
species,~- gigas; and on-shore depuration ~f moderately polluted 
oysters. The recommendations of the Virginia Blue Ribbon Panel were 
prepared and reportef! in the Virginia Holton Plan (Refer to 
Appendix ~I for a sumaary). 

As the ecological value of the oyster resource to water 
quality was recognized and disease became more limiting, an 
improved framework wa• 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 
oys~er 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 progr.am; 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. ~pecific action!'= and details for ~ach of the 
problem areas were taken from recommendatior.s 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 co~rdinftte 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, Magoth:;, Nanticoke, Patuxent, 
and Severn Rivers. These areas wi 11 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 section from the original 1989 Oyster FMP has 
been updated and included after the management eections. In 
addition to establishing ORA's, Maryland DNR will also establish a 
pilot permitting program 
projects. 

for oyster aquaculture demonstration 

Ecological 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 199i) 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 available 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 
,ictions that restore oyster habitat and enhance/ increase oyster 
production will benefit the ecosystem. 

current Status of tbe Oyster Pisbery 

Currently, oyste~ harvest from the Chesapeake Bay is at an all 
tim~ low. The fishery is restricted to a few areas where legal
sizc•r· oysters can be harvested. These are low salinity areas, where 
natu l recruitment (spat set) is low and unpredictable, where the 
stat<· s repletion programs expend the greatest effort, and where 

;F-•••r~ are at greatest risk from the influx of freshwater (also 
, no\oil\ as freshets). During the 1992/1993 oyster season, 124,000 
bushels were harvested from Ma~~land, 64,500 bushels from Virginia 
and 105,000 bushels from the Potomac River. Preliminary 1993/19~4 
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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 3O, ooo and 2 2 3 bushels, 
respectively. Oy::;ter surveys in Maryland indicate that oyster 
diseases have expanded their range. Oyster spat set has been 
variable (Figure Jj, The 1991 spat fall index, the average number 
of young oysters fo11nd on a given amount of oyster shell, was the 
highest recorded in 27 years at over 200 spat par 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 fishary, 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. After 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 a;,proved by the Potomac 
River Fisheries Commission (PRFC) in response to high oyster 
mortalities. Mortalities as high as 901 were reported in parts of 
the Potomac River due to a high freshwater influx from spring 
rainfall and snowmelt. 

PMP status and Manag-•nt Unit 

A Chesapeake Bay Oyster Management Plan was Jmpleted in 1989. 
The 1994 Oyster FMP supersedes the 1989 FMP. The management unit is 
the American or eastern oyster (Crassostrea yirginica) 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. 
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Figure 1. Maryland Comrnercial Oyster 
Landings by Season 

Million bushels 
5 

4 

3 

2 

1 

0 
1958 1963 1968 1973 1978 1983 1988 1993 

Year 



Figure 2. Virginia Oyster Ground 
Production by season 
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Figure 3. Maryland spat set, 1939-1993 
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Goals and Objectives 

ThP. overall goal of the 1994 Oyster FMP ie as follows: 

The Bay jurisdic~ions will enhance the prodUCLJ.cn of oysters 
in the Chesapeake Bay ecosystem by re~toring habitat, 
controlling fishing mortality, promoting aquaculture and 
continuing the repl~tion 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 f~om 
harvesting in the public and private oyster fisheriee; and 

3) Maximize the ability of government to r•spond effectively 
to the magnitude of the problem. 

'!'he objectives defined by the Virginia Holton Plan are: 

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

2) Rejuvenate the public oyster fishery by red'l?sigriing the 
repletion program a11d evaluate the effectiveness -:>f a 
redesigned oyster repletion program. 

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

4) Implement regulatory reforms ani:l technical a~visory service 
to strengthen off-bottom culture. 

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

6) TAst .in the laboratory and, conditional1.y, in the York 
River, the suitability of the non-native oyst~r, ~- gigas. as 
a fa,::tor in 'Che rejuveni,tion of Virginia oys·.:.er industry. 
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SECTION 1. 
BAYWIDE PROBLEM AREAS AND MANAGEMENT STRATEGIES 

Diseaae 
Haplosporidium nelsoni {M.. :;q and Perkinsu~ mariuJs (tarmo) are 

the major impediments to restc!~ing oys~er stocks to the level of 
abundance of recent decades in the Chesapeake Bay. Approximately 
lOOt of Maryland and Virginie' oyster beds are inf113cted with 
disease. MSX and Dermo are singl,t- ·.:::elled parasites t!1at grow within 
oyster tissue. They cause signi:.. •r..'lnt mortalities within the first 
two years of life and have alt:.· :d the size and age structure of 
the oyster population. 'l'here i ~ t· ·i..~stantial variation in populatic,n 
structr.re and relative oyste... ".!Hndance from area to area {Smith 
and Jordan 1992). Maryland sto~...: survey data from l.J.mited areas, 
indicate moderate numbers of juvenile and premarket oysters but 
greatly reduced numbers of marke -~iied oysters. Although oysters 
exhibit highly variable growth rates, they can reach market size in 
about 3 years. This is enough tim6 for diseases to eliminate all 
market-size oysters on a bar. Younger, less than 3" oysters, can 
still reproduce and maintain modera~e recruitment success o~ spat 
~~ _. ~!1.,;ever, fecundity (the number of eggs produced) increases 
exponenr. . ..r..ally with ....ze (see biological background section, F:.gure 
4). oyste"".'s la?'"qer than J" contribute considerably more to the 
reproductive ca~::l~lty of the population. It is speculated that 
continued removal vf l~rge oysters due to disease and/or harvest, 
may confer a compe: :i~.ive advant:ige on early reproduction and 
ultimately result ir_ a pcpulation of small oysters. Climate and 
subsequent changes in salinity affect di::.ease distriblltion and 
infection. Salinitier; belou 10-15 ppt and above 30-32 ppt are 
associated with decreased M~X activity. MSX can inhibit oyster 
growth and gametogenes1s j r. spt·ing. Dermo can tolerate lower 
salinities and is more persist~nt and damaging to oyster 
populations than MSX. 

currently, there are no known disease-1:esistant 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 s~rvive to market size. This strain, 
however, is more susceptible to Oer111~ than regular oysters. The 
native North Carolina seaside oyster c~n reach market size in 12 to 
18 months with about 25-301 cumulative mortality (Brown et al. 
1994). A major breakthrough in 1993 was -.:he culture of Dermo in the 
laboratory ~nd 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 fundlng must he provided over several years. After a pre
determined time frame, the resear:· 3nd management program should 
be critically evaluated to deteni~ 'ts effectiveness in reversing 
the decreasing trend in oyste· ~t~cks and progress towards 
controlling MSX and Dermo. 
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strategy 1.1 
The Bay jurisdictions will monitor the prevalence and intensity of 
MSX and Dermo in the Bay and attempt to minimize the spread of 
disease. 

Actions: 
1.1.1 

1.1.2 

1.1.3 

1.1.4 

1.1.s 

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

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

The Bay jurisdictions will e~tablish a protocol for 
certifying oysters, including seed oyster£., 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. 

Impl-•ntation 1.1.3 
Continue. Implement movement of 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 fall 
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). 
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Implementation 1.1.s 
September 1994- April 1995 

strategy 1.2 
The Bay jurisdictions 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 crn:.inui,tion. 

Actions: 
1.2,1 The Bay jurisdictions will delegate responsibility for 

coordinating the research program to a specific 
person/agency. 

Impl-•ntation 1.2.1 
1994 

Maryland will initiate the first five-year phase of a 
multi-year 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 be.cter understanding of the life cycle of MSX 
and Dermo,. including environmental requiremer1ts and 
idP.ntification of alternate hosts; 
J) Identify existing information and intensify research 
on the physiological aspects of MSX and Dermo, including 
immune system fur.ct.1on; 
4) Determine why s-o~e <yster species are not susceptible 
to MSX or Dermo; 
5) Utilize cell culture to learn Denno's requirements for 
survival and the best m~thods of eradicating it; 
6) TJnderstaml the effects of cold temperature and low 
salinity on parasites ar.d relate them to various 
management scenari~s; 
7) Examine the response. of ~. yi rginic~ from other 
regions (outside the Ch~sapeake ~3Y) to MSX and/or Denno 
when transplanted in th~ Bay. 

Implementation 1.2.2 
1995-2000 

strategy 1.3 
Research will continue on disease-resistan,. oysters, 1 _ ··Jridization, 
and the possible effects of intr~ducing a hybrid or ex• ic species 
into the Bay. 
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Actions: 
1.3.1 The Bay jurisdictions ·,Till follow the guidelines set 

forth in the Exotic Species Policy dev~loped by the 
Chesapeake Bay Pr.ogram's Living Resources Subcommittee. 

~•~lementa~ion 1.3.1 
1994 

1.3.2 Maryland will initiate a pilot field program to plant 
strains of ~. virginica from North Carolina to th& 
Chesapeake Bay in higher salinity areas of the Bay and 
its tributaries. Adequate precautions will be taken to 
prevet1t 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, th~ough the Virginia Institute of Marine 
Science (VIMS), is conducting an environmental impact 
assessment o~ the introduction of a non-native oyster,~
gigas. Specific guidelines on the research of triploid 
individuals arc being developed. 

B) Maryland vill conduct an environmental impact 
assessment of the poter.tial introduction of a non-native 
oyster specie~ as a contingency plan if the action items 
in this ploM ~r• not enough to increase oyster stocks in 
the Bay. Maryland will utilize the results of the 
Virginia a••••••ent (Action 1. 3. 3 .A) to avoid duplici!'.ting 
efforts. 

Implaeetation 1.3.3 
a) continue b) Open 

Repletion Programs 

State repl~tion 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 sourc~ for 
harvestable oysters in Maryland at this time. It is limited by 
nat~ral 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 programs move 
oyster seed from high salinity, high spat set a~eas, to low 
salinity, low spat set areas which have fJlow growth and low 
disease. Maryland and Virgir.ia currently have no disease-free, 

11 

http:Virgir.ia


seed-producing areas and transplanting seed may facilite.te the 
spread of disease tb~oughout the Bay. The repletion program in each 
state should be adapted, as appropriate, to the initia~iv~s 
recommended in this plan. Monitorin9 efforts should continue and 
adjustments made to the timing anG location of shell and seed 
plantings in order to enh~nce 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). 

strategy 2.1 . 
The Maryland and Virginia repletio!l program~ will minimize the 
possibility of sprea~ing MSX and Cermo. 

Actions: 
2.1.! The Bay jurisdictions will i:.nplement NOAA recommended 

disease strategies and actio:is defined in the Disease 
Section of this management p: 'n to minimize the spread of 
disease. 

Implementation 2 .1. J. 
Variable, depending on actions defined in t.he 
previous m~nagement section. 

strategy 2.2 
The Bay jurisdictions will maintain and adapt t~1eir current state 
repletion programs to promote natural oye.ter production and meet 
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 Vh-P 
are implemented. Repletion efforts will be monH..ored then evaluated 
after a three year period (1997). 

Actions: 
2.2.1 Maryland will maintain the state repletion pr.ogram 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, tbe repletion program may be 
modified. 

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

2.2.2 Ma~yland will continue the fall dredge survey which 
provides data on oyster mortality, recruitment (spat 
set), and disease patte~ns, to direct the oyster 
repletion efforts. 

Implemen~ation 2.2.2 
Continue 
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2.2.3 

2.2.s 

2.2.7 

Maryland will provide fresh shell to the state hatchery 
and to community groups for habitat enhancement and 
develop a pol;_c::, ....n the minimum desiccation period to 
prevent the spread of MSX and Dermo with fresh shell. 

Impl-•ntation :.2.3 
1995 

Maryl&nd DNR wiJ.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, 200,000 bushels of shell.will be available. 

Iapleaentation 2.2.4 
Beginning in 1994 and continuing annually. 

Virginia will restore tw~ 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.s 
Begin in 1994 

Virginia will turn and clean or add cultch on a rotating 
basis on oyster beds near sanctuary reefs in the Jame$ 
and Rappahannock Rivers to prepare them to r'3ceive spa·c 
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 shP-11 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 t~e process again. 

Impleaentation 2.2., 
1995 

A) The Bay jurisdictions will continue to ~onitor their 
repletion efforts and adjust the timing an1 location of 
shell and seed planting based on the best avallable datd. 
B) Vi~ginia will establish a computer data-b~se systen to 
monitor the progress of the repletion program on a bar by 
bar basis. 

:aplementation 2 •. 
a) ':ontinne b) 1995 

13 



When the hatchery production of seed is adequate to meet 
planting needs, the repletion programs will be modified 
to eliminate the spread of disease with seed plantings. 

Implementation 2.2.a 
Open. D~pendent 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 fo~ 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 e:11Cport ·of oysters out of the Bay 
is detrimental to restoring oyster beds. Shell conservation should 
be practiced. oyster beds can bare-established by building up the 
base with additional firm substrate. Rebuilding efforts should be 
focused in shallow areas (less than l0m) where low oxygen is not a 
problem. 

Adequate water quality is essential for oysters to reproduce, 
grow and .maintain health. Habitat requirements for temperature, 
salinity, sediment, pH, and dirsolved oxy~en 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 suspended organic particles, recycle 
nutrients, and transfer energy th~oughout the f~od web. 

stratagy 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 Reef 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 S 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. 

Implem&ntation l.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 James River (Lower Jail Islnnd/Wreck Shoal) 
currently used by the Oyster Repletion Program to an area 
r,ot less than 2000 acres, north of the channel and chosen 
by the VMRC. 
2) Virginia will est3blish a broodstock sanctuary in a 
geographi~all/ distinct area of approximately so acres in 
the Rappahannock River. 
3) Virginia will establish a broodstock sanctuary of less 
than so acres in Mcbjack Bay and manage it according to 
the repletion plan. 
4) Virginia will conti~ue to use specific areas within 
the Piankatank and Great Wicomico Rivers as seed areas 
for the repletion program. 

I• pleaentation 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. 

Iaplementation 3.1.3 
1995 
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strategy 3 • .Z 
The Bay jurisdictions will work to ensure that water quality is 
maintained at levels necessary to support healthy oyster 
pop"wlatio11s. 

Actions: 
3.2.1 current programs establishe"' •nder the· Chesapeake Bay 

Program to reduce pollutant 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 
sto,::ks. 

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 pollu~ants, 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 

•1ality. 

Impleaentation 3.2.3 
1995 

Management to Iner•••• oy• ter 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 pr-ivate 
aquaculture ventures, etforts should be made to assist and 
encourage 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.sn 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. 

J\otiona: 
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 helf focus 
effort and finances into projects with the best chances 
cf success. In preparing the document, existing expertise 
and experience in the National Marine Fisheries Service 
will be utilized. 

Implementation 4.1.1 
1995 

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 utilization of larvae and seed from state 
facilities. 

Implementation 4.1.2 
Field study of hatchery reared seed is in its 
second year. Shells were d6livered to Horn Point in 
February 1994. 

Maryland will e~tabli~h remote setting sites for eyed
larvae purchased from public or private hatcheries, in 
appropriate locations with low levels of MSX and Dermo. 

Implementation 4.1.3 
1995 
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4.1.5 

4.1.6 

4.1.7 

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. 

Impl•mentation 4.1.5 
Dependent and limited by availability of funding. 

Maryland ONR will establish a pilot permitting program 
for oyster aquaculture demonstration projects. The pilot 
program will include t. ·e following aspects: 
1) an initial S year perl'lit; 
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) psrmitte•• 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 ~mount of oysters planted and 
harvested; 
6) if a peraittee fails to report or does not undertake 
any production activities, MDNR may revoke the permit; 

Impl-•ntation 4.1., 
As of February 1994, a draft document entitled,
oyster Aquaculture Permit Guidelines 1994 ha~ been 
developed (see Appendix v for details). 

MDNR will establish an aquaculture permit clearinghouse 
service for applicants which will include: 
1) designating a s~ngle point of contact for questions 
related t.o the regulatory requirements for aquaculture, 
tracking permit applications, and coordinating state 
a~ency permitting activities related to aquaculture 
permits; 
2) coordinating the preparation of a permitting handbook 
for potential applicants for aquaculture permits. 

Implementation 4.1.7 
1994 
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The Bay jurisdictions will define the acreage available 
for leasing oyster bottom. 

1) MOt-.TR will identify areas to be characterized as 
Aquaculture Zones through recommendatit 1 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 aquaculture; 
b) establish regulations for aquaculture in 
regulation title 28.1, Fish, Oysters, Shellfish and 
Other Marine Life (includes a permitting process
for aquacultural off-bottom projects that 
accommodates structures of changeable configuration 
and permit time-spans of appropriate length); 
c) establish Department of Health regulations 
specifically for aquaculture through discussions 
among the Department of Health, industry 
representatives, and advisors; 
d) draft a model legislative package by VIMS that 
establiahes 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 in 
hatchery advice, grow-out advice, permitting 
assistance and site selection assistance. 

3) PRFC will not permit any leasing excP-pt by 
authorization from both Maryland and Virginia 

I• pl•••ntatioD 4.1.8 
variable beginning in 1994 

4. 1. 9 The enforcement of prope~ty rights relevant to private 
oyster aquaculture will be added to the public education 
program. 

I• ple• entation 4.1.9 
1995 

4.1.10 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. 

Impl••ntation 4.1.10 
1995. Dependent and limited by the avaiiability of 
funds. 

19 



strategy ,.2
The Bay jurisdictions will reduce and control fishing mortality. 

Actions: 

,.2.2 

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 ·..1ill 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 501 
b. Patent Tong 40% 
c. Dredge 401 
d. Diver 401 

2) Mainstem -
a. Lower Bay (MD/VA line to Cove Pt) - 50% 
b. Mid Bay (Cove Ft. to Holland Pt.) - 401 
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 - 501 once every 2 years; 
b. Mid Bay - 501 once every 2 years 
c. Upper Bay - 01; area will be closed 

Implementation ,.2.1 
1995 

The Bay jurisdictions 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 "'''d test their resistance to disease and the 
resis-:.ance 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 ,.2.2 
1) Continue. 2) Began collecting in March 1994 and 
reviewing patent tong data in April 1994. 

_. .2. 3 VMRC will manage the public oyster grounds in specific 
areas by establishing the.following:
James River 
1) establish an 18' length limit on shaft tongs 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; 
5) open Deep Water Shoal to public fishery on a limited 
basis; 
6) establish beds for inter1sive 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) es~ablish beds for intensive repletion near the 
sanctuary and manage them according to the repletion 
plan. 
Pocomoke/Tangier sounds 
9) Prohibit patent tonging and dredging for a 3 year 
period and re-evaluate t:he health of the rocks at the end· 
of that period.
seaside Eastern shore 
10) establish a 3" minimum size limit on market oysters. 

Implementation 4.2.3 
variable 

Collection of Management Quality Data 

Oyster population data and harvest information is currently 
being collected but improvements in bar-specific data should be 
made. A summary 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 
~n.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 stc,cks including effects on the reproductive
capacity of the population and long term effects on the gene pool. 

Strat•gy 5.1 
The Bay Jurisdictions will improve the collection of management 
quality data. 

Actions: 
5.1.1 The Bay jurisdictions will continue to collect 

quantitative data on oyster stocks, habitat and diseases 
and make the information available in an annual report. 

Iapl-•ntation 5.1.1 
Annually. 

5.1.2 VMRC will establish a computer data-base system for the 
collection, storage and analysis on a bar-by-bar basis, 
updated weekly, of information to estimate 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. 

Impl-•ntation 5.1.2 
1995 

5.t.3 The fisheries agencies will make oyster data available to 
the research community as needed to investigate suggested 
research topics or in conne~tion with other r~search. 

Iapl-•ntation 5.1.3 
1994 
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CHESAPEAKE BAY 199-4 OYSTER FISHERY MANAOEMENT Pl.AH 

PROBLfM AREAS & STRATEGIES 

I. Diauac 
1.1 Monitor lhc prcvaleaecand 
ilumity or MSX end Denno and 
1llempt to minimiza the 1prud or 
diaca• 

N 
w 

l .l lmplcmclll a ~iaaud ruarch 
pn,sram. 

I .J Conlinue rcaarch ea diacuo-
ruiunl O)'IIUI, ~yhridmtioe, and~ 
poaiblc cff'ects of itaroducin, • 
hybrid or uotie lpCCic•• 

IMPLEMENTATION MATRIX 

ACllONS DATE 

I.I.I. Coali1a1e lbe 1nmial diaca,e ..rvcy, lncru•c .....,1e me and clcvelop Conl.i-
new di•cuc ddc.clioe lecbwq..,.,. 

1.1.2. Eublilb • prococol ror ccnifyin, oyacn, includin, aecd oymn, tor 1995 
lbc prcvalellCe •nd llllen•ity of MSX, Dermo, or Olhcr pacbosem. 

1.1.3. Ccai1NC tbe repletion pro,mna ,uin, natural ICed with low ltvel1 Contirue 
or MSX and Dermo coawr.illllioo Wllil halchay produced, di...,.m 
.... ii produced. IU 111&1 11,ne ill MD, ffl0¥Cffln or •ccd wbicb caanoc.,. 
certified will c-. 

l. J.4, Comimae IO rolall Ned UIII IO avoid tnnaporl or older )'CU c:1•-1 Conli1Ne 
lhat have• laiper probebility or di._ in(ecticn. 

1.1 J. Coaduc:t • pt1ot IIDdy IO :ea tbe diff'cm1ee in •rviv&I beftften eecd 1994-1995 
fllO'VM ia die l'all coq,ared IO eecd moved in Ille IP""I. lavN&Jp11 OCMr 
appn,ecbcl io reduu d--•- imeutioa bcrore rnmpoct. 

1.1.1. Ddc1atc ~ for eoo.di,lllblll lbe rc•cafdl Pi01fU11 to• I,,.. 
..,ecir.c per-1•,eocy. 

1.1.l. MD will iniciete Iba finl 5-Jcar pbe•c or • mulli-yeu ~eearch 199S.l000 
p.o,nm aimed at ca.ty clctcctioe, prncr4ion and conit'ol or MSX and 
Dermo. 

I.J. I. Follow Ille picleU- Nt forth in the Exocic Specie, Poley. 1994 

l .J.l. MD will in.'tilf& a pilot ficJd prosnm to plant lllnlim of~- .!iJ:li!ia 1995 
(rom NOltb Cuoli1111 k'.' die Clauapcab a., ia hiper u.Jlaity ll'CH or Iha 
8•7 ud lributeriu. 

1.3.3. a) VA l1 coaduclias IA enviroamciul iir,pact •UC-Ill OIi tht Coalim,e 

ililrOdlxti.111 or I --ftOJll&r, k· Iii!!-
b) MD will coaduct u eaviaocwwlllal impact ,w_nt on Ille ialroclucuon Opeca 
of • aoo-mtiv, oy~ u • coalillpncy plla lr the action ita1111 In 1111• plan 
•n1 DOt enoup to iacruae OJll,Sr l&oeb la the Bay. 

COMMEHl"S 

New 1"bnicp11 will be developed 1t lbe O,d'ord 
Lib and VIMS. 

Tecbaiquu ror diau•c moaitoring will includt 
hi•oeytoloff (tJuoalycolete a111y1 and hillolopal 
lellly1i1), imnlnaloaic:al de1Cction tclb and 
hillapllholosf. lmplemnl moveme• of di•cue-
rr. INd l'rom lmcberiu a It bccomu available. 

Pait or the iq,rvved npletioa propam. 

Adeqt1118 pNC•utiona will k taba to prcvcnl Ille 
Ulll'OCluctioa of new dblaa lllninll and undesirable 
pmdclkM:t. 

Specific pidelinca Oil die murch or triploid 
individllals ire bcl,w developed. 

Maryland will ulilil.o Ille l'Cllllll o( the VA 
......,.. to aWlid dupliclW!f eft'ocu. 



1994 OYSTER IMPLD-,ENTATION (cont'd) 

PROBLEM AREAS & STRATEGIES ACTIONS DATE COMMEH'TS 

2. Rcpleti, Pro,rama 
2.1 Minimc1: th& pouibility of 
111~:111 M3X ind Dem..>. 

2.1.1. Implement lhe di1N1C 11ra1epc1 •nd acliona defined in lhe Dieca1e 
Section of lhi1 m1111semenl pl•n to minirniz.c lhc 1prqd of diauec. 

Variable in-.,lcff\Cnlllion depend• 0111ction11 defined in lhe 
prcviot m1nagemenl acctlon. 

2.2 Mairuin and adapl curTCnt 
repletion pfOfRIDI to promote natural 
oyatcr pl"OINctioa ind meet lhe 
ch•n1in1 need• of the re,ource. 

2.2.1. MD will m1in1ain the lllllta repletion program u fund, ire 1v1il1blc 
• , ~Urt'Cal lcnl1 (2 million buahel, of •hell & 500,000 bulhcl1 or teed if 
1pa1 Kl perm.ill). A.I new initialive1 by lhc MOR are implemented, lhe 
repletion program may be modified. 

Conti-,uc The amount of lhcU 1nd aecd may be nriable 
from year k> year dcpcndina on av1ilability . 
Repletion eff'oru will be mcllitond lhen 
evaluated after J ycan (199'1). 

2.2.2. MD will continue lhc fall dredee •ur"t'ey. Continue The JUr"t'ey prollide1 d111 on oy11er mc,ru.lity, 
recruilmCRI (1p1t 1el), and diacHe pallems lhat 
help direct lhc repletion eff'oru. 

2.2.J. MD will provide rrelh lhell 10 lhe llllltc hatchery and comm•1ni1y 
11roup1 for habitat enhancement ind develop • policy on lhc minimum 
desiccation period to prevent lhe 1pread of MSX and Dermo with frelh 
lhell. 

1995 

2.2.4. MDNR will 111ppon lhe ORA efroru by providin, lhe program 
•ilh • percenllgc or anilablc lhcll. The amounl of lhell will be 
determined &Mually. 

1995 For 1994/1995, 200,000 buahela or •hell will be 
1vailable. 

2.~.S. VA wi11 re11ore two major areu when: 1euini i1 rood, the Junes 
and luppahannoc:k Riv:n, forming unctuariea for mainllinin, the ltock. 

Bc11i11 in 1994 Rut.oral.ion eff'oru will include: locatin, lhe belt 
111b1tn1e; prohibitin, h1rvc1t; addina ahcll or 
ocher rnatuial to build reef •ructure; adding 
KCd; and, monitorin, growth. 

2.2.6. VA will lUm and clean or add cul"h to oyatcr bcd1 near 11nctuary 
reef• in the Jame, and Rappahamoct Riven to o;repare them to ffi:eive 
Ip&! IC1 from IIDCIUlry lrt.U, 

1995 The cle&llffll and lhcllina procedure will include: 
ldentifyia, lhc bell 1reu; delineating the be• 
time; moniurin, rn,wdl; aettia, • brvell quola; 
and, iq,lemtl'Ull lhc quota. 

2.2.7. •) Contiraie lo monitor lhe repletion eff'oru and adju• die timi1111 
and localioa of •hell .nd aced plaalin, baaed on lhe bell available dala. 
b) VA will elllllblith • computar dala-ba• 1y11em to monitor the pro,nu 
or the ,eplction prosnm oa • bsr by bar balia. 

1) Continue 
b) 199.5 

Maryl&.od bu beea compi.lin, • com:pucer-baacd 
oylleT data '11km u an on-,oin1 efl'on. 

2.2.1. When the hatchery production or ICcd i1 adcqu11e lo meet planlia, 
IICCds, lhe Rplction pqnma will be modi(icd lo elimi1111e the aprqd or 
dilUIC wilh aced planlin,a. 

Open in-.,1cmcmadoa Is dcpcndcnl on ICCd procluction. 



1994 OY' ~ IMPLEMENTATION (c:o::-«'d) 

PROBL.1.:,. AREAS A STR.ATEOIES 

3. H1biLl1/W11.er Quality 
l. I Conduct I ph..c.d pro,nm lo 
cval1111e •nd iir-9lemcnt prqecll to 
rcllore W r:1ylic1I h•billl for 
oyll.Cr-. 

3.2 Will wort to cnaurc lh• l w1ter 
quality i1 mairuiocd 11 level• 
ncce111ry IO mppott hc•llhy oy.Ur 
popul•tionl. 

4. M1nqcmcal IO lacl'&UC O,.ur 
Production 
4.1 Wort to impn,Ye Ind iacreae 
oymrproductioaia~1priv11C1nd 
public oy.ur fi•beric,. 

ACT10NS 

3. I . I. Ile..,._ pbyllical 0JIIU habitat diruu1h !he Maryland • nd VirJUlia 
Aquatic: Reef Prosnm. 

3 .1.2. Redefine -11111ric11Wilh •dcqu•te 1eosnphic cm• and 
dillinctinneu. 

l.l .J. Ev•lu•la iDDUV•tiYc technique• for rcl!Orin, phylic•I o.,ur h•bital, 
conduc:1 projKll aacb u cka.ain, boaont • r•e11, and evaluate oplhn•I 
phylic• l llNc:turc1 and •llcm•tiv1 m•teriall :or rcbuildina oyur b•n. 

l .2. l . Cllrnnl pro,naw e-•blilhc.d under lhe CBP tc; reduce pollott• lll 
•nurc:e• lhal advencly • ffect oy.Ur IIOCka will be m.ia&ained. 

3.2.2. l...ocal, IIISe, •nd feclcnl 1,cacie1 will utilize their pcrmiains Ind 
cnvironmuul rcvicw prosn- IO cmam th•t oyll.Cr h• bit• t I• Dl'II 
•dvcncly 1ft"ectecl by the di•c:hll'JI of pallutaru, drcdrin,, • nd Olber · 
hu,n•n 11elmlie1. 

3.2.4. The ORA IClvillOrY conuniau• will •-II the potem.ial impac:t or 
•ctivitic• which IIIIIY •dvcncly •fl'ect oyll.Cr ~, ORA'• ind provide 
r«Offlfflead•t.iom to lbe eppiq,ri•lc •paciu ;.,, prevlllliaa and 
.rellOnlion of ..dcqu•la WIier pily. 

4.J. I. Prcperc a comc,relua•ive •nalyllil of pa• and cunem oy..., c:uhure 
ledaniquc1 and odlet ni,n,m •re•• IO help foc111 cfforl allli &mnc.e illlo 
prqecll widl lbe II•• cb•acu or IIICCCII. 

4 .1.2. MD 1WiD iacl'CUI thc h•&cbcry pt'Oductioa or 0,.... MN IOI! •ecd 

oy-•n by muimizi• prooaelioo •t Hora Pl. •nd U1U11 ftab lbeU• 
a,pplicd by MDNR. 

.DATE 

Variable 

V•ri•ble, 
besinni111 in 
1994 

I 1~95 

Conliiaac 

C!or«iiue 

l99S 

1995 

eo.iaue 

COMMENTS 

Seo 1pee!lic1 la the ;994 Aqu•dc: R.cefH•bitat 
PIia. 

111c Tributary StnlCBY will wort to identify 
apeclflC IIIUIUl'el to protect •nd l'CIIOl'C Wiler 

quality (or the benefit of livint CUOUl"ttl 

iDcludifta B•y oyllcn. ·-

F..mtinl • llplfli•I •nd npcricncc in lbc 
N•lional r.~ Fi•berlu Service wiU be 
utilmd. 

F.W _,,.,., ,,. currend)' aaduwa)' to 

evafuale plalllin,1 or h•tdlery Nared aced 
wtaieh will Jllide utiliz• tioa or larv•e and Ned 
from llat.e &cititiu. 

http:H1biLl1/W11.er


1994 OYSTER IMPLEMENT1-'I iON (cont'd) 

PROBLEM AREAS & STRATEGIES ACTIONS DATE COMMENTS 

4. M•na1emen1 to Lxru11e Ovster 
Production (cont'd) 

4. 1.3. MD will u1.tilillh remote 11efti"1 1itu Cor eyed-larvae purchaled 
Crom public or private ha1.theriu, i11 appropriAte loc•lion, with low level, 
oC MSX aod Dermo 

1995 

4.1.4. Encounp privale companiea to develop oyller hatcheries. 199.S Encouragement will include competitive biddir.g 
for contncta to provide oyller larvae and 11eed 
Cor ORA•• and !Aher aru,. 

4.1.S. Initiate • pnt progl' ·,ith matching fulllh provided hy private 
incfostry, to 11imula1e the developmenl or innovative lcchniquct "or oyaur 
rellonlion, cul!Ure and produclion. 

Dependent on 
funding 

4. l .6. MDNR will •--bli• a pilcll p1rrmini"t ,..,..,..111 b 
1qu1cu kure & IIIONUMMJft i,n,;ttt.. 

--
oytln 199-4 As :iC February 1994, a dnft document entitled, 

·er Agu1cul1ure Permil Guideline, !994 hu 
.1 developed (tee Appendix V in this plan for 

&tails). 

~ I.7. MDNR will c ..blillh an aquaculture permit clearin1houee •rvke 
for applicantJ. 

1994 lncludea: de111na1ing a 1ingle point or contacl, 
tnckin1 permit applications, coordinating stale 

agenciea and prepari,lf a p1:rmit lwndboot. 

.. 

4.1.~. Wdl define the acrea1e .1ilable ror lea1ing oyncr bollom. 

4.1.9. Tbe enfon:cn,enl or vropeny ri1htt relevant to pri,•ate oy1o1er 
aquacuhure will be a....icd to lhe public educalion prosnm. 

Variable 
be1inning in 
1994 

199.S 

4.1.H.'. VMRC will develop ,nd openle I depuntion Cacilil) to uliliu 
oyaen in lea dan optimlm • ·!r quality •ituation1. 

-·--

199.S The development of a depunuon faci:ity will not 
Jeogen lhe _peed to continue IO improve water 
quality. 

4.2 Reduce and «>Dlrol filhin1 
fflOIU)ily. 

4.2. l. Uaryland will utiliu apeciric pidelinca to c~~- ' .11111 
mor\1Ji17. 

199.S Harv.:11 nle3 will be detennined and adju•uner.tt 
made OD •MU11l tilhin, mortali1y ntea. 

4.2.2. Ev1lualc lhe poceddl adv•mJH and di..ctvan111ea oC a •uot 
limit" wi:h I mininmm liu r01 barvutin, ar 2.S· ,~ ii maxiamm 117.e or 
4 • ror uua impacted by di•e111. 

Beain in 1994 Slot limit alrudy in effect for PRfC. MD will 
,.<:>Uect oylltn over 4• Crom di1e11e~ .rea, and 
ult !heir relliltance to diaeaae. The patent loal 
111rvey will provide ellimate• or the impact oC 
huveati.. anal) O)'llt.. rrom the f(lpUlation. 



1994 OY.;ra IMPLE.ME}IT'ATION {COlll'cl) 

Pll08LEM AREAS A. .s'RATEGIES ACTIONS DATE . 
4.l bd8cc llftd cOlllnll fubias 4.2.J. VMRC will -sc lhc pubfic oyller ,roua,:11 in 1be ,_River, Variable 
---.liry (COlll'cl). lbpplbl11110Ct a.;..,, Pocomob/TafllicrSaunda md Scalidc Eallem 

Sbole • 

.5.CollectiaaolMwpmc•Qaalil, .5.1.1. COlllime 10 eolkct quaa&it.ltM dN on oyur 110cb, 1111,at llftd A.nlwaU7 
0.. di..... 1111d -1c 1be in:Offl'illioa 1V1il1ble in an annual nport. 

S.l.l. VMRC wiU 11111,lilh I eollllpllfer dN-btK IJIICIII fo, 1be 1995 
collcclioa. 110ftP and 1111ly•ia on• bar-by-bu ba•i•, updated wuk.17, or 
info, nllioa ,c; Ctlimlla IIUldja, 1110ct •nd c..bli•b JC1r1J catch quocu.-
5.1.3. TIie fiiNrin -,eociu wi~ 1111tc o:, JIU dill IVIU.b!. IO lbe 1994 
ruutch ....a•-nity II r,,,cbd IO ill'fcllli11te augctltd rcK1rdt topic• o, 
in coancctioa with odlcc re.un:h. 

1.EOEND: 
CBP • CM11pnb 817 l'rosn111 
MDNll - MuJlud Dq,r.,mcaa of Nacunl Rc•ourcc.• 
MOR • Marytud o,•lu lloaadlable 
ORA • Oylla Recc.-, Ana 

...., PllFC • Po1aa-= ltiftr Fs•beric• Co- .aiuion 

.... VIMS -Vqiaia lnlliluc.e of Marine lcicllec 
VMRC • Vqiaia Marine Fa•bcricl C-.aioa 

COMMENl"S 

DICI 'Al'lll i"'lude daily cntriu for 10t1l 1lndi1111, 
bolt aumbcn, landinp pee bolt, area harvctled, 
and mmbcr or huYCllcn per b.>11. 



Section 2. 
Management for Maryland Oyster Recovery Areas (OR.As) 

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 objective~ for managing these areas are 1)
limit transplantation activlties 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 the3e areas. The following section describes the 
specific, intensive management effort that will be implemented in 
the ORAs. 

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

Actions: 
1.1 Each ORA advi• ory committee will be constituted by MDNR 

an~ includ~ representatives of the following 
org~nization• and interests: watermen; aquaculture;
environmenteliats; scientists; Departments of Natural 
Resources, Agriculture, and Environment. 

1.2 A technical committee of scientists will be established 
to determine tt..3 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 Zone A and/or a ~one B. Specific activities will be 
defined for each area. 

Action• : 
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 rehabilitat~d to facilitate 
natural setA 
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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experimental off-bottom culture techniques and 
other pilot programs. Other plots ll.•ill 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 J years. Aquaculture 
permits may be obtained for parallel grbw-out 
experiments using water column and floating raft 
culture. 

B) Zone B will be immediately downstream of Zone 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. 
J} 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 vith certified seed. 
3} Experi• ental seeding will be allowed in selected 
areas. 
4) Natural bars will be rehabilitated in s~lected 
areas. 
5} Int.c.naive monitoring for MSX and Dermo will 
occur. 
6} On• or • ere sanctuaries will be established to 
test techniques for rebuilding and rehabilitating 
oyster populations. 

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

Action~: 
3.1 The Chest~r, Choptank, Magothy, Nanticoke, Patuxent, and 

sevetn Rivers will be designated as initial sites for 
ORAs. 

3.2 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
rango objective of restoring and rebuilding all natural 
bars. 
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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 t~ 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 1s-20°c stb1ulates 
spawning activity. Eggs hatch into free-swimming larvae t~at 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." 
Oysters 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 Parameter• 

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

Fecundity: 5 - 15 million eggs at one spawning.
Smaller oysters produce les~ c_ggs 
(See Figure 4). 

Longevity: Up to 15 years. 

Age at maturity: 2 years 

Habitat Requirement• (refer to Table 1) 

Spawning season: May through September. 

Spawning area: Throughout ~aesapeake Bay. 
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Figure 3. Oyster fecundity vs. size 
Millions of eggs 

-- -- -- -----------·••······---------~----· ··---,70 1 ' 

60 r 
I 
1 

50 I ·· 
1 

I 

I 

40! 
I 

I 
; 
j 
I 

- 30 l-- I 

2ol 
10 r 

I 

I 
I --I 

0_6 1 1.4 1.8 2.2 2.6 3 3.4 

Size (inches) 



Teble l. HabilM ~ for oy11er •Ill, 11.-e, .-&. 111d edulla. ----- ..._. a Nald ....._ 111d _, ,mry wilb Jqnpliic 
loc:.aiaD (from Hlbiaat bqui.remlall f'01' C'.'Mlapeab Bey Livia, --.C.., 1991). 

LIFBSTAGB UFB 
ZONB 

TDIJ'.• 
•c 

SALINrrr 
ppl 

IBDIMBN'r 
,a.·• 

pH DISSOLVBDO. 
m,L·• 

Eat WIIII' 19-32 12.S-3'0 <0.15 6.7S- 'caau... 73-22.5' 1.75 

~ 

caau... -- 19-32 113-27.0" <0.5 6.75-
1.75 

• 

-- IIIUII...... 0-32+ IS.~22.51 

' 
., 

I 

YCIIIIII ...... <0• lcrc' 
(».so-) 0.1-1.49•~ 

2.75-1.91•30t." 

Adulll Nlllllol 

llllfflU ~32+ 0-36+ ' 
., -1(5 •11> .... 6-32; H <0.4 ., ., 

(IS-25 
"aplimum") . 

p,we 6-31; 12+ ., ., ., 
(IS-25 
"opdmum") .......... 7.S-30 • 10+ ' 

., ., 
.,_... 20:t 10+ ., 6-10 ., 

• l&liAlt .._effect .......... ....._, 111d wia ...... Tolilrua IO.....,._.. ii -,bly Nllll•... >WU,.,lu¥M>SJ..... 
'llfflA., ... llpOIIIJpe llld .._ ofpenicll; irirperimutalftlwblwe beu W...., dlu ..a.- ..-Dy w:a ...red ill...,.. UNp14iuiltc 

• Adllll,a .-::f' red 10 26.~17.9ppc; Clfli-' •a ...,_.1& 22.J pp111111 a,daal 1uw1 .._.., 17.S pp1. -----· 
• MIIIII -u..-t IO 9 ppc; a,4'-1.., dlwuapaea II l~U ppl, 
• Medlla lDONll:y .._.ill ...: I I llloulW b 11'im llr¥aa; luwl.......,,_.......... 0.5mtl:' llf llp lO 12 ...... 

f sa-w ....... - -- llliairiN. 
• Mediu IDONllry .._. 1D uollia: ISO llaur'I b 16am .... 
•Lea·JIC>. (-,L·")--. 5015 aanalky •lier 114111 ofupoan • 10, JO, 111d lO'C. wlrli a,-.. lllalll • 10 ppc. 20 ppc. 111d JO pp1 Ill__............. 

32 



Habitat Issues 

some of the more important environmental factors affecting 
oyster distribution include substrate type, depth, salinity, and 
disease pr~\~lence. 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 to 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 enrich•ent from sewage treatment 
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 wate~s. Maryland oyster sa•ples 
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 monitored and studied in the 
Chesapeake Bay since the late 1950's. Increased natural mortality
has been linked to the apread 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 effe~ts on humans, whether the oysters are 
eaten raw or cooked. The exact mechanis•s 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 old, to areas where diseases are less 
prevalent to protect them w~ile they are growing. These areas are 
usually less saline ard do~~~ ~rovide the best growth environment. 
Low salinity areas rLr~1, 
seed plantings, these arr 
See,! areas are current]•· 

·· 1 1'•'.".e 
· 

a good natural spat set. Without 
not produce continuing harvests. 
f~r disease during the fall and 

spring disease surveys, 
Bay and tributary grow-u... 

· - -~ 
. ··. 

b~ir~ transplanted to the upper 

There is no evidenc~ , low levels of pollution have any 
relationship either to suscLr~lbility 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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Piabery Paruaetera 

Stetus of exploitation: Fully exploited. 

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. 

Tbe Historic Pisberi•• 

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 197'.'l 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. 

Tb• Oyster Re• ouro• 

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 responsibl~ 
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 wall distributed, the year class hes 
been effectively wiped out in tho~e 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 por~ion of the Bay. Continued low levels 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 pofulation recovery from the set. 

Since 1985, the James River has become the center of the 
market oyster land.ings in Virginia. The low number of surviving 
spat and decreasing bushel counts of spat, small, and market 
oysters, as determined 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 wi·th an equal recruitment of spat. 
Since 1992, spat set in t:he Piankatank, Great Wicomico and 
Rappahannock Rivers has been at historically low levels. 

Lav• an4 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 of 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 is~·ed. 

on the Potomac River, only Maryland and Virginia residEants may
commercially oyster. 

Minimum size limit; 

Maryland - J" with 5% tolerance, marJtet oysters with small oysters 
or spat attached may be kept if separating the small oysters or 
spat would kill them. 

Potomac River- J" with SI 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. 
co1111ercial -- Maryland: shaft and patent tongs, divir.g - 15 bushels 
per licensee, but not to exceed JO bushela 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. 
co-•rcial--Potomac River: None. 
commercial -- Virginia: None. 

Harvest quotas; 

Virginia: variable by season and area. 

season cactual restrictions determined prior to season> and time. 
restrictions; 
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 l to December 31, 
Monday through Saturday, sunrise to sunset. Dredging: Sail dredging
in ~,,,..,. ·.gnated waters state-wide, November l to March 15, Monday 
through Saturday, sunrise to sunset. Power dredging: in designated 
waters of somerset county, November·1 to.March 15, Monday through 
Saturday, sunrise to ~ pm. Private grounds: no seasonal 
restrictions, but harvesting between sunset and sunrise or on 
Sunday is prohibited. ' 

Poto~ac River - Hand shaft tongs: October l through March 31. Hand 
Scrape: Months of November, December and March. Hand tongs, lawful 
only Monday ~hrough Friday from sunrise to 12: 00 noon EST. Hand 
scrapes, law.:ul only Monday through Thursday during March and 
Monday, Wednesday~ dnd Fridays during November and December from 
8:00 a.m. to 12 noon each day 

Virginia - Shaft tongs or hand ·tongs: James River seed Area, 
October 1 to July 1, sunrise to 12:00 noon. All othe~ public areas, 
October 1 to Jun~ 1, sunrise i::.o 12:00 noon. Private gro11nds, no 
seasonal restrictions; but harvesting on Sunday or between sunset 
and sunrise is prohibited. Patent tongs: October 1 to March l • 
sunrise to sunset, for all public areas not prohibited by Soction 
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/Tangier and Chesapeake Bay
Management Areas. Private grounds, Sunday and sunset to sunrise 
harvesting is prohibited. Dredge: Pooomoke"/Tangier Management Area, 
15 November-last day of February (sunr.ise-2 P.M.). Chesapeake Bay 
Management 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 tributaries 
sunrise to 12:00 noon; Seaside - sunrise to sunset. 
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Gear Restrictions: 

Maryland - The legal gear types for parvesting oysters in Maryland 
include han1 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 "~evil 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 day~. 
on Monday and Tuesday during the oyster dredging season a dredgg 
boat may be propelled by an auxiliary yawl boat in certain area~. 
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 u~ed 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 11 catching bar. Diving for oysters limited to 
recreational harvest of l 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 att~chment cannot exceed 100 pounds total weight. 

Somerset County. Power dredg1ny is restricted to designated waters 

Area Restrictions: 

Ma~yland - Hand tongs are 
tributaries reserved for 
areas, diving is allowed 
mainstem Chesapeake Bay, 

11 
har 

,, --:tatewide, with portions of most 
ngs only. Downstream of these 

t tongs are permitted in the 
: c,wer Patuxent River and all of 

of So~erset 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 ~estricted to those areas specified by the Code of Virginia 
or VMRC Regulations ar.d orders (Piankatan.k River, Chesapeake Bay 
and Pocomoke/Tangier Management Areas). Dredging is restrir,ted to 
the Pocomoke/T~ngier and Chesapeake Bay Management Areas. 

status of Traditional Piahery Manageaent Approaches 

Catch-Effort: C~mmercial 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 limited value in developing 
fisheries management models. The PRFC 
catch and effort data are highly 
reliable. 

Estimates of mortality: Depends on disease prevalence, freRhets, 
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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SUMMARY 

CONMI'rl'EE TO REVIEW STATE POLICY FOR FUJfDDfG 
::u.RYLAND'S CHESAPEAKE FISHERIES 

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

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

Dr. M. Gordon Wolman, ChaiC111an 
Russel Dize Senator Lewis Riley 
Eamonn McGeady Sam Shriver 
Billy Martin Delegate John Slade 
Dr. Roger Newell Dr. Ivar Strand 
John Farran 

Me~tings: August 1s, 1989 to August 15, 1990 
Monthly 

Topics Discussed: watermen's compensation Program
Freshwater Hatchery Program 
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, 

releas&d for distribu·tion May 1991 

Recommendations: 

Watermen's Compensation Program
* Discontinue th• Watermen's Compensation Program as struct~red. 
* If data collection needs are jus·cifiable, institute a new program 

~pen to all qualified watermen. 

Freshwater Hatchery Pr·ogram
* Co~tinue the freshwater hatchery program. 

OyBter Repletion Progra-1 and Oyster Fishery
* Encour1ige the public : ·.hery !lnd develop the private fishery. 
• ~ontinue the repletion ~~ogram but increase the financial 

contribution made by the industry by reising license fees and 
oyster taxes. Convt;sely, decrease the General Fund subsidy.

* Promote scientific rather than poli ~.: -.;al management. 
• Develop aquacultut .3 by removing vario•Js legal impediments, 

increasing the bottom available for leasing, and pern.:tting th~ 
use of the water column. 

• Intensify enforcement. 
~ D~velop knowledge of oyster pathology, ecology, markets. 
* Develop and enforce standard weights, measures, and minimum 

quality. 
• Scientifically/quantitatively assess oyster stocks, monitor 

production and •valuate the quality of oyster beds. 

June 1991 '. 
\ 
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.MAJOR UCOIOCEHDATIOM8 

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 ~f oyster disease, past mismanageMent 

and an ever-competitive marketplace have reduced the Maryland 

oyster i~dustrf and resource to nea_ obscurity. To restore it to 

eecu,omic, social and ecological significance, major shifts in 

pol~.r;y must ~.a -:1.sde. We recommend that the State of Maryland: 

1. P.~~ouraqe all tbe enbanc-•nt of tb• pu.blic oyster fiabery 

and tb• developaent of a private fiaber,. Public access to 

,atural oyster beds, a part of Maryland·•• heritage, should be 

sustained by continuing the oyster repletion program. The 

promise of the priv~t• fishery must be encouraged by the 

~tat• tnrough research, permitting pr~c••••• and law 

-,nforcement. 

2. Co1·.tinuc to enbana• tbe pu.blia fi•b•ry tllro119b tb• repletion 

prt,qraa but ins:l•t that an inareaain9 • bar• a f i ta co• ta be 

··~rn• by tb• pu.blia fi • bery. Th• repletion program is needed 

~or production from public beds and th• industry alone is 
- - -- - ·- - -currently unable to b6ar the entire cost of the program. 

currant policy should be directed towards generating more tax 

revenue from the public fishery to offset the existing 

subsidy in the repletion prograa. Thus, gradual increases in 

1 
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taxes should be instituted with a long-run goal of program 

self-sufficiency. To implement this recom:endation, we 

suggest that: 

a. Tb• exiatin9 aevaranca tu be reviaed to be a fixed 

percentage of do~k•id• price ud iaor••••d to reflect tbe 

reeourc•• •carcit7. When established at its present 

level in 1982, the current tax of $.45/bushel represented 

about SI of the dockside Frice. 'rt-~ preaent tax rate is 
~ 

l.81 of the dockside value. Existing circWDstances 

warrant a tax increase to at least the 1982 percentage 

rate. 

b. Tb• export ta.a be raiaad froa it• aurrent level to an 

aaount not l••• tban tb• zaplaa-eat aoata of arportad . 
•h•ll. Whan oyatara are exported from Maryland, all 

legal remadi•• to 9Uarant•• th• return or ahell are lost. 

Th• replacement coat of the loat • hell th\•.s ahould be 

charged on exports. 

c. Tb• lio•n•• f••• for pUblia barvaatara aboul4 be rai• ad 

froa the currant sso p•r lic•n••• to tlso per lie•••••· 

Som• ot the coats or the repletion program are 

essentially overhead, with benafita accruing to all (for 

example, policin9 aanctuariaa). Raising license fees 

will aaaure coverage of fixed coats. 

2 
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3. Review th• induatry•• legal and regulatory fraaework with the 

goal of promoting • cientific aanaq-•nt and enhancing tbe 

Gfticicncy of pw,lic barve• ter• . The regulatory framework 

which has accumulated over the last century is unresponsive 

to current circumstances. 

4. •-ov• o•rtain l•9al i • p•diaeat• aoaatraiai1, ,h• production 

of oyat•r• throu9h privat• aquaculture. Although there 

appear• to be great promi•• for producti~n from oyster 

aquaculture, it must be encouraged by: 

a. expanding the bottom availabl• for privat• leasing; 

b. eatablishing a proce•• to p•rmit u• e ot tfi~ water column: 

c. increasing th• leasehold t•• (from $3.50 annual per acre) 

to provide fund• for enforcing lea• ehold rights and to 

di• courage unproductive u•• cf lea•••· 

5. lnten•ify the enforo-•at of replation• relat•d to Narylan~ 

oyater production. The protection of oyater • anctuaries, 

enforcement of leasehold right• and th• collection of taxes 

must be guaranteed to a• aure equity among industry 

participant• and pw,lic trust in the program• of the State. 
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6. Iner•••• its knowledge ot oyster pathology, ecology and 

markets. oyster diseases have recently plagued the industry. 

A greater understanding of oysters, their diseases and 

alternatives to avoid them is critical in develop!ng plans 

tor the future ot the industry. This should be done in 

cooperation with 6djacent states, the Potomac River Fisheries 

commission and the Federal Gov4rnment. Likewise, reaching 

aquaculture's potential may only be possible through 

developing new seed technologies, new product fornis and new 

markets. 

7. Develop and enforce • tandard vai9ht• , ••••urea and • iniawa 

quality both to protect eonawiaera and to anhuce daud. 

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 m~dern commercial enterprise. 

Quality control of the oyster product must b~ guaranteed so 

that consumer perceptions of Maryland'• oyster quality hra 

maintained or improved. 

8. 8tran9th•D it• role in aaae• ain9 oyster atocka, monitoring 
-·- --- ·-production and eva1uatin9 the quality ot oyster beds. In 

order to deterniine policy, appraise programs and assure 

consumer safety, effort is required to collect, assimilate 

and analyze data. Both the public and private fisheries will 

4 
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require careful scientific management on the part of the 

State. Use of l9ss political influence and more scientific 

information in the allocation of reaources within and between 

the public and private fishery is essential. 

Ot6 
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REPORT OF THE •BLUE RIBBON• PANEL 

Prepared in late 1991 by a 33-member advisory panel of 
scientists, environmentalists, watennen, 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 spece~ (C. gigas)1 
• On-sher£ depuration of moderately polluted oysters. 

The eight recomr~ndationa in the Holton Plan are summarized 
below: 

o Z>ata Co11ecticm 8114 lloDitorilacr -- The State should 
establish cOftl)uterized data base ayatems for detailed 
collection. storage, and analysis of stock assessment 
data and landings date, as well as for detailed moni
toring of the Virginia repletion program. 

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

o Repletion -- The State should establish a repletion 
program for the public fishery, based upon oyster
biology and river dynamics, and assure systematic
monitoring of th£ proor&m. The strategy should include 
progran\S to: 

Restore two sanctuary reefs in the Jomes and 
Rappahannock rivers, and cover them with seed 
oysters to mointain biological stock close to 
harvest areas (adjacent beds>, 

Prepare nearby beds to receive spawn from the 
sanctuarie~. end 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 oreas; 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. 

o M-.zk•t Bvaluation and Developaea.t -- Commission a joint
effort with the Virginia Institute of Mai:ine Science 
(VIMS) and Viroinia Tech to examine tha marketinQ 
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potential of current oyster products, and possible new 
product lines, including depurated oystere. In addi
tion, there should be a joint industcy-academic study 
to evaluate current State-funded marketing programs And 
recommend new or expended :marketing strateqi~s 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 aqu..aculturists
and others in the industry. · 

Off-Bottca C\lltvze -- The State should identify areas 
as ~ppropriate, marginal, or non-appropriate for aqua
culture (VIMS), and establish regulations and a permit
ting process for off-bottom oyster culture (VMRC). 'l'o 
encourage start-up of private hatcheries, VIMS should 
draft model tax incentive legislation. A technical 
advisory agent ahold 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. 
oysters frc.~ public and private sources, both on- and 
off-bottom, supplies thct will support year-round
depurat~on plant operctions. After a coq:>lete economic 
analysis of such a facility (VIMS), cooperating State 
agencies should design a pilot plant. If economic 
analyses warrant, the State should establish a public
private partnership to construct an experimental depu
rction facility, and design a fee system to make it 
self-supporting. 

lfamloement of P\l.blic Grcnmd.a -- This recomnendation 
addresses specific management steps for the James and 
Reppahannock rivers, Pocomoke/Tangier sounds, Seaside 
Eastern Shore, Mobjack Bay, and the Piankatank 4nd 
Great Wicomico rivers. Included in these specific 
atepe are limit~ on shaft length of tongs, quotas,
clumges in cull length, increases in sanctu~ry size 
new repletio:i strategies, 4nd harvest prohibitions in 
sol'l\S areas. 

lntroduc~ion of Non-Native lpeci•• -- The State (VIMS)
should conduct full laboratory tests of Crassostrea 
gigas, investigating temper~ture and salinity toleranc
es, as well as ecological relationships. If prelimi
nary tests warrant, a pilot study in the York R4~er 
shoulJ l>e establish~d to evcluate c. gigas' ~bility to 
grow and reproduce in a natural Bay environment. Thes~ 
studies should include evaluations of disease resis
t~nce. Based on success of preliminary studies, c. 
gigas sanctury reets should be expanded .. 
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This repon includes, by location, the 1993 effon associated with various surveys and management · 

programs conducted by Maryland's Depanment of Natural Resources Shellfish Group. These are indexed 

by program and by the location of data fales. A substantial amount of this information is stored on 

computer files and these are noted in this repon. Data source contacts and a brief description of each 

program are. included. Computer stored data are kept on the foUowina software packages: 

Spreadsheet: Quattro Pro 5.0 for Dos and for Window and Axum 3.0. 

Dalabase: dBase m· and IV, mBase, and Paradox 1.5. 

GIS: Mapinfo for Windows. 
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B£Jil.Q/J. 

UPPER. MY FAST 

CHm"ER RIVER: 
UPPER CHESTER 

. 
LOWS CHESTER 

KENT SHORE 

-~ILE.SRIVER 

WYER/VER 

U rERNIIAY: 
NORTH 

Qr,rn-RBAR 

DEEPSHOAL 
TOLCHESTER 
HODGES 
SWAN POINT 

SHEEP 
DtORYHOUOW 
SPANIARD POINT 
CUFF 
EBB POINT 
DRWIPOINT 
aoADIOVSE 
OUJ11EU) 

CHESTER RIVER IIIDDUliROUND 
IWFFPOINT 
HBL'S DEI.JGHT 
IAY BUSH POINT 
PINEYPOINT 
DURDIN 
HORSERACE 
CARPENTER ISLAND 

BUOY ROCK 
WlCKES BEACH 
LOVE POINT 

BROAD CR.EEK 
BRICKHOUSE 
CRAVEY ARD {KENT POINT} 

LONG POINT 
SECOND POINT 
ASHCRAFT 
HfJUUNC ISLAND 
COFfEE 
1VR1UBACK 

WHFTSTONE 
Mil.LS 
BRUFFS ISLAND 

BUCBY 
/ollUHIU 
SAW FAGLE ADDID(){y 113 
SAW MIU CREEK 
1100D 
WEUCO\'E 
WALTER WIIITE 
DO,\IINION 

PRQ<iBAH DATA CONTACT 

FS 11/t 
FS 11/t 
FS;SA MA;PP 
'1USD;SA;FT;SSRP3 . ' cm.;PP;PP;TA 

FS;SA MA;PP 
FS;SA MA;PP 
FS;FT;SSRPl IIA:PP;TA 
FS;SSRPl MA;TA 

.FS:SSRPl_ MA;TA-
FS 11A 
ISSSRPl MA;TA 
IIFSD'.sA:SSRPl cm.;PP;TA 
FS;SSRPl MA;TA 
FS:SSRPl MA;TA 
~SSRPl MA;TA 
FS 11/t 
FS;FT;SSRPl MA;Pl';TA . 
FS;SSRPl MA;TA 
FS;SA:SSRPl MA;PP,TA 
FS;SA MA;PP 

• 
MFSD;SA:FT OXL;PP;PP 
FS;SSRPl MA;TA 
FS;FT;SSRPl MA:Pl':TA 

FS NA 
B:·SA MA;fP 
FS NA 

lfFSD ara. 
FS MA 
MFS Ql(L 

FS MA 
FS NA . 
/olFSD a.ra. 

FS MA 
FS /olA 
MFSD O.\l 

/olFSD 0.\7. 
FS r.tA 
FS.SSRPJ r.tA. TA 
FS r.tA 
T"S;SSRPJ /ofA. TA 
FS MA 
FS MA 
FS MA 

PARSON'S ISLAND NARROWS ADDIDON Fl:SA /olA:PP 

f) I"' ') 
' J.z ·• 



BEGtQN 
iiASTERN .MY NORTH (cont) 

Wl'EIUVER 

IIILESIUVER 

(Al.BOT SHOR.£ 

POPLAR ISL4ND NARROWS 

CHOP'TANK/1.NB: 
UPPER CHOPTANK 

MIDDLE CIIOPTANK 

QfSIEBBAR 
PARSONS ISLAND 
CEDARISlAND 
1VRXEYP01NT 
JONESHOU 
IUNGOUJ NIDDUCROVND 
W1lD GROUNJ; 
HOWCUITS NOOSE 

111.GHIIANS POM 
COOP&S HOLLOW 

WHETSTONIJ 
MIU5 
IRUfFSISI.NID 

LONGPOM 
SKONDP<XNT 
ASHCRAFT 
HERRING lSlAND 
1VR1UMCK 
C0fff£ 

POPIARISIAND 
STONEROCK 

SHEJ.LHIU 

fJRUN POM 
AfllN CREEK ENTRANCE 

CAMNCREEX 
SPAR.l:JOY 

· TANNERS PATCH 
JAJ,IAJCAPOM 
DIXON 
l,tllJ.DNI 
GOOSEPOM 
BMTlSH HARBOUR 
OYSTER SHEJ.L POM 
CHANCEJ.LORS POM 
Bl.ACK BUOY 
STATES BANK 
SUGAR LOAF 
SJIOALCRH.K 
BOUNBROKE SANDS 

GR£EJII HARSH 
KIRBY 
HAt,tBROOKS 
DICKINSON 
SJ\NDYHILL 
SAND)' Hill JiDDn 1~ 

3 

PROGRAM 
IUSD;SA 
FS 
FS 
fS 
FS 
,us 
.Nl-m;SA 

FS 
.f:tSA 

FS 
FS 
NFSD 

/tlESD 
FS 
NFS 
FS 
NFSD 
FS 

FS 
/tlFSD;SA• 

NFS 

FSSA •;SSRP.f 
SAe;SSRP4 
FS;SA;FT;SSRP4 
SA 
FSSA:SSRN 
SA• 
FSSA;SSRP! 
FSSA:FT;SSRP3;SSR.PS 
£4• 
S4 
HFSD;SA;FT 
54• 
FS;FT 
SA• 
SA• 
FS;SA• 
FS;SA • 

FS:SA• 
FS:SA• 
SA• 
FS 
HFSD:SA:FT 
S4 

Qdl-4 C.Q/£I-4t:I
~" 
MA 
MA 
MA 
MA 
o:a. 
~pp 

MA 
JIA;PP 

MA 
MA 

·au 

au 
MA 
au 
NA 
au 
NA 

NI\ 
OXJ..·pp 

OXL 

HA:PP;TA 
PP;TA 
HA:PP:PP:TA 

"MA:PP;TA 

"NA.:PP:TA 
HAPP;PP;TA;TA 

" 
· "OXI.:PP;PP 
pp 
/tlA:PP 
pp 

PP 
/tfA:PP 
t,U;PI' 

t,IA·PP 
t,tA·PP 

f,fA " 
OXL:PP:PP 
pp 

http:FSSA:FT;SSRP3;SSR.PS
http:CHOP'TANK/1.NB


REGION 
MIDDLE CHOYTANK (cont) 

LOW.ER CHOYTANK 

1RBJ AVON RIVER 

IROADCR.EEK 

HARRIS CREEK 

TiUPPESBAY 

UTTLE 
CHOPTANK RIVER 

QYmBBAR 
HOWELJ.S POINT 
HORNS POINT ADDmON 
BEACONS 
CHLORA POINT 

LICHT HOUSE 
CHOPTANK LUMPS 
TODDPOINT 
DAWSON 
FRANCE 
COOK'S POINT 

IXJUBU MJUS 
PECK'S POWT 
TOWN POINT 
STONE CHURCH 
FOXHOLE 
IACHEl.OR POINT 

MULBERRY PONT 
DE.EPNECI: 
BROWN 
CREAT&U 
ROYSTQV 
/RISHCRED: 

UTTl.£ NECI: 
HIL1.POL'7 
EAGLE POC,.7 tLO.ltM) 
CHANGE 
T1LCH/.IA.V M'HAICI 
CREATNMSII 

BRANNOCK 
BRA'•IUOCK ADDmON 
DIAMONIJ 
HIUS POINT NOR111 

TOWN POINT 
CRAPEV1NE 
BUITERPOT 
CASON 
lVS<1.UEJIANNA 
~LAUCHTF.R CREEK 
CATORS 
IUGGED POINT 
P£.\NUT Hill 
CCDAR COVE 
UITLE CHOPTANK 

PUNCH ISLAND CRJ:J 

~s-t• 
~SA• 

MFSD;SA• 
SA• 
FS 
~SA 
~SA• 
MFSD;SA 

IIFSD 
FS 
~SA• 
FS 
FS:SA 
FS;SA• 

SAS 
MFSD 
FS 
FS 
MFSD 
FS:SA• 

FS 
SA•;s;u 
MES 
SA• 
/,IFSD 
FS:'i "PJ 

SA 
SA 
FS 
FS 

FS;SAS 
FS 
FS 
~IFSD 
FS 
FS 
FS 
/,lfSD.SAS 
S.\S 
SAS 
SAS 

iS 

DI Td C,ONTdCI 
MA;PI' 
MA 
MA;PI' 
MA;PI' 

OXL;PP 
PP 
NA 
MA;PP 
MA;PP 
OXL:PI' 

cm. 
11A 
MA;PI' 
NA 
MA;PP 
MA;PP 

M.A/OXL 
o,a, 
K4 
NA 
O!(l. 
MA;PP 

MA 
Pl~MAIOXZ. 
OJl. 
pp 

cm. 
MA;TA 

Pl' 
l'P 
MA 
jfA 

. /IIA;/tl,VO,\7. 

/lfA 
!,IA 
0.\7. 
f,fA 

/,I;\"'" 
Q\L~IA,O.'U 
/,I;\ 

.\IA 
!,IA 

/,IADORCHFSTf.R SIIORE 

... li l •.I . 
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REGION 
HONGA RIVER 

HOOPER STRAm 

HOUAND Sff.AITS 

ICEDGFS STRAln 

TANGIBt SQUND: 
IJPPBf. 

/IIIDDLE 

LOWER 

FlSIIINC BAY 

NANTICOKEANn 
w1co.,11co R.IVERS 

QY$1ERBAR 
TVIMAN'S DRAIN 
SNOKE POINT 
LAXBCOVE 
WINDNIU. 
LONG POINT 
NORMAN ADi,. Tl(N,frll 

UGH11IOU'--. 
HOOPBt STRAm ADDTT10NIJ 

HOLLAND STRAm WEST 
HOLLAND STRAln 

OYS'JDCUEX 
lt'ES'i'SfNJ.SUHDS 
UDGFS S'r7t4JT 

SHARJCFIN SHOAL 
HAINES 
/11(/DROCK 
Hal.LAND STRAm 

1i/Rn£a;c ISLAJtlD 
CHAIN SHOAL 
/IIUSSB.. HOLE 
GRAVEYARD 
PINEY ISLAND WEST 
PINEY ISLAND EAST 
HAR/US ADDfflON 
11.ACK COVE (BACK COVE 
Tf.RRAPIN SANDS INNER ADDfflON 
Tf.RRAPIN SANDS INNU 

OUJ WOMANS u,c; 
GREAT ROCK 

J.F-WA Y NARX 
HIU 
OUJHOUSE 
GOO~ECREEK 
WARESANDS 
TEDIOUS CREEK 
CIA I' JSLAlvD 
EVANS 

l'PPER STAKE 
WITIPQUIN 
IIICKORY MIT 
CD)AR SIIOAL 
LO.VCSIIOAL 
CIIERRYTREE 
()(flf.1' 1101.£ 

lMl..<iBAl:I. 
FS 
FS 
f.t,$4• 
/111.t.M•' 
FS 
/tlfSD;/IIS 

FS 
FS 

FS 
IU'SD 

FS 
£4.tSS'"f'2 
SAS 

/IIFSD:SA.;/IIS 
FS 
FS 
FS 

M.-"S 
FI·SA• 
FS 
SA• 
FS 
/IIFSD:SA •;NS 
FS 
,_,FSD;£4•;SSRP2 
FS 
1.t.M• 

/IIFSD;SSRP3 
/IIFS 

FS 
FS 
FS 
,_,FSD 
SA 
FS 
MFS 
FS 

MS 
~IFS:MS 
FS.SSRPI 
~SA 
FS 
FS 
SA 

• ,.. r 

Dd:c& mta~cr 
11A 
11A 
IIA;PP 
OXl:PP 
11A 
OXl:IIA 

NA 
NA 

11A 
cm. 

NA 
NA;TA 
NA 

OXl;l'l';/IIA 
NA 
/IIA 
/IIA 

au 
MA,·PP 
/IIA 
PP 
/IIA 
OXL·PP:MA 
/IIA 
O~PP:TA 
/IIA 
IIA;PP 

O~TA 
OXl. 

MA 
MA 

. Mo\ 
0.\1 
pp 
MA 
OXL 
/tlA 

JI.I\ 
OXUIA 
MA:TA 
JIA:PP 
HA 
NA 
pp 

5 '' • ) , ) 



REGION 
NANTICOKE AND 
WICOMICO AA'EtS (cont} 

IIANOKIN JIUV1R 

NG 
ANNE>IE.SSEX ~ 

UT1U 
ANNENESSEX ~ 

POCOMOKE SOUND 

LOWS &A YEAST 

UPPER &A Y WEST 

U1'l'ER ANNE 
A/lUNDB.. lHORE 

YF.R, 
ARL'NDEJ. 

SEVEltNIU\'f.Jt 

QYmRIM 
BFANSHOAL 
Wll.S<W SHOALS 
ROAR/NC POINT FAST 
NIDDl.BiROUND 
MOUNT VERNON 
CR.EAT SHOALS 
EVANS 
HAUS POINT 
WHITE SHOALS 

CF.ORGES 
MARSHY ISLAND 
DIUJMPOINT 
PINEY ISLAJt/D SWASH 
IIINECREB 

11:i ANNDIESSEX 

OW HOUSE COVE 

NARUMSCO 
GUNBY 
FL4TRGCK 
WARE ROCK 
TERRAPIN LEAD 
OWROCKS 

CHURCH CR.EEK 
FOCPvlNT 

COAL LUMP 
C..u£SLUMPS 
MAN·O-WAR SHOALS 

BODKIN !"OINT NORTH 
SEVEN FOOT I.NOLL 
SI>.' F001· KNOLL 
CRAJCIIIU. LUMPS 
MOUNTAIN POINT 
OUTER r.lACOTlfY 

SANDY POf::\'T SOUTII 
IIAC" :TT POLVT 
TOU. l' roM 
TIIOMAS POI~ NORTII 
TIIREE SISTEIU 
WlWCROUND 
IIOLLAND rotNT 

FERR t' POC-7 

llOGRAM 
FS 
IIFS;SA;MS 

FS 
IIFS 
IIFS 
FS 
IIFS;SA 
FS;SA 
FS;SSRPJ 

HFSD 

- I'S 
lilFS 
FS 
FS 

FS 

FS 

MFSD 
NFS 
FS 
FS 
FS 
FS 

FS 
~.ssRP2 

FS 
FS;,SA 
fl:·SA•;FT 

HS 
ll·SA• 
FS.FT 
FS;SSlll 
NFS.FT 
FS 

FS.FT 
r.tFSD.S,HT.SSRrl 
FS.SSRPI 
fs.SSRl'I 
,_,FS.SSRl'l 
FS 
r.tFSD 

IIS 

Q4I-d CQHI-4Cl' 
MA 
OXJ..·PP;MA 

a,a, 
a,a, 
MA 
OXL;PP 
NA;PP 
NA;TA 

'" 

a,a, 
MA 
a,a, 
MA 
MA 

MA 

OXL 
CJ.%1 
MA 
MA 
MA 
MA 

MA 
MN'OXL;TA 

MA 
MA.·PP 
MA.·PP;PP 

"HA:PP 
MA.·PP 

"MA;TA 
O.\l;PP 
,.IA.·PP 

r.tA.rr 
o.\2.·rr. rr: T" 
r.t,t TA 
~,. \. T,\ 
OXLTA 

"'"O.\l 

TA 
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REGION Q)'S'lERBAR PBQGRAH 124I4 C.Qta40: 
SOUTH RIVER nlUNDER AND LJCHTHINC S4S TA 

SWANRE.EF 1S MA 
MARSHY POINT 1S MA 

IJl'l'ER CAI.VERT SHOU HOG POINT ADDmON 1S MA 
RAG POND N1SD QU 

~-LOWER CAI.VERT SHOU urn.ECOVE POINT ~- IIA,•Pf' 
SDIMONS MA:PI' 
HOGISUND IIFSD;SA OXL;PI' 

PATUXENTIWD: 
IJ1fU HOUAND POINT 1S MA 

IUZZ.ARDISLAND 1S MA 
llROADNECK 1S MA 
nlONAS 1S MA 
PICJSON POINT 1S MA 
}ACKSIIARSH 1S MA 

IIIDDLE llROOlrlE ISLAND Nl-'SD QU 
GATTON 1S MA 

LpttJ:Jl HEU.EN 1S MA 
HAWKSNEST 
IARNGATB 

1S 
SA• ,,,"" 

HUNGfJUOtw HOUOW ·FS YA 
BACK OF DIE !Su.ND NFS QU 
TOWNCREEX ~ MA 
SANDY rOINT LU'11PS SA";HS PP:l'r 
SW.4511 1S MA 
SOU11IEAST lrl/DD~ROUND f$SS/(.OJ HA'TA 

ST. MARY'S SHOR£ CEDAR POINT HOU.OW FS MA 
ROCKYIE.ACH 1S MA 
SHAVINC PILE ADDITION FS MA 
8UTUR MFSD:SA QU 
POINT LOOK-OUT SAS:SSR.Pl Pl';TA 

'POTOMAC IUYEJt: 
U1'l'ER IEACON FS:FT' ·NA:PP 

POl'DCREEK FS:FT' ,.IA:PP 
PASCAJIANNA FS.SA•;FT "IA:PP:FP 
LOWER CEDAR l'OINT f.fFSD,SA •;FT.:'-AS o.~PP;rr,,.,A,, o.\l 
SWAN POINT FS.SA•.FT ,.,A.·Pr;rr 
STOM'POINT rs ~I,\ 

WATSONS 
COLONIAL BfAC/l 

FS 
FS 

,.I,\

~"' 
GUN F.~ ""' OLD FARMS FS ""' 

JIIDDL.£ COBB/SUND fl:SA• "IA.Pl' 
SltED'SHEAD IAY 1S.S4S r.«.·,.t \10.\l 
HERON/Sl.AriD FS MA 

0J7 · 
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B£GION 
POTOMAC RIVER NlDDLE (cont} 

WICOMICO R.MJI 

ST CI.SIENTS AND 
IRETONMYS 

' ST MARYS R.MJI: 
UPPER 

LOWER 

ST. GEORGES CREF.J; 

QmEBBAB 
XINGSCOPSICO 
HUGGINS POINT 
POSEYS ILUIF 
COU:SPOINT 
ltACGED POINT 
llAKECREEX 

PINEY POINT HOU.O.W (PINEY POINT) 
ST. GEORGIS ISlAND 
~ 
JONISSli(JRE 
CCRNRELDHAUO/l 
at:1MMS 
LYNCJIPOINT 
111/CKET POINT 
HOCISLAND 
G.REilT NECK 

KEY 
STODDARD 
COHOUCK 
CHAl'TlCOLUMPS 
MIUSlt'aT 
WINDMIU 
IR,,UII.E1GH CREEK 
WHTTEPOINT 
LNICASTER 
ROCK POINT 
MOtn'HOFR!VER 
ST. CA1HEJUNE 
SILVER SPRING 

GUEST MARSHES 
AJJE1.l 
IU.CJ: WAI.NUT 
.ILUESOW 
DUKDIART CHNINEL 

HORSfSHOE 
rAGAN 
SE>IINA.RY 
GR,WEUYRUN 

corPAC.E 
THOMPSON CRUX 
CIIERRY 
CIIICKEN COCK 

IIURDU 
PINO' POINT AQUACULJURE U:,\SE 

fllOGRAJf 
,s 
,s 
,s 
,s 
IIFSD;SA 
,s 

,s 
,s 
F$SAS 
SA'":&U 
lttFSD;SA;HS 
,s 
,s 
,s 
,s 
,s 

FT:SA• 
F$SA•:n 
SA•;FT 
,s 
MFSD:SA• 
~SA•;SSRPJ 
f:tSA • 
FS;SA• 
MFSD:SA •;FT 
1-:tSSRPI 
1-:tSA• 
1-:tn:SSRPI 
FS 

FS 
FS 
NFS 
NFS 
NFS 

FS 
f,fFSD 
SAS:IIS 
SAS 

FS 
FS 
FS 
MFSD.SA 

FS 
SAS 

lMld alN:UC::C 
NA 
MA 
MA 
MA 

.. oxz.;n 
MA 

MA 
MA 
MA;HNO,U 
IP.MAIOXL 
OKL:11':PP 
MA 
MA 
MA 
MA 
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Key to PtQ1ram Abbreyiatjons, 

Abbreviation Progrzm Name Site Sampling Period Sampling Gear 

FS Amual Fall Surwy. .ywide, JOO IO 400 Oct.- N~. Oyurclr4lllp. 

or--ban. 

MPS (MPSD) Modif• Pall Suney Baywida, 64 • ..,. Ocl.· N~. Oyaud..Sp. 

(D....Surwy). _,.,4ld..__,., 

IA (SA-, 0,.., SI.oak .,.._, 20,000 1o March• N~.; ........... 
,. 

·-· Pn,pun. 
J0,000 ac.- SA• lilla 111r,,oya 

-...Uy. prior 1o 1993. 

PT Pnahcl Wlk'II Suney Baywida, 11 ban. May• Juty o,..rclnidp. 

'4S Oyur MOlldity .Loww lay, 10.12 Ju111• Aua • Oy11er d-1•· 

Suney oytMir ban. 
• 

HS o,.., Habiul .,... Iii.I ..,n,1,e, March· Dec. Dftldat, puc,. 

Suney hi1hly variable. 1«1••• acoul&ic1. 

SAS Seed A,- Survey •ywide, variable Spnn, and Fill 0ylltr dnid11, 

annbero(IMI, - . 
-

cos Chinco&Mpe8ay Cou&aJU.y,,2.300 April• Nov. H)'J niulic clam 

SheUflllh ll'lftlary .,.. or oyacer ban. acala&or, hllldacnipe 

SSRP: Seed and Shell Baywicle, hi1hly April· Aua. Plamin11 ffllOI by 

,..... ~ Repletion Ptuaram. va1111ble numher of variou1 vc ...lt. 

,_~...,,-..: 
,ilea. 

,.,.... a.u,....: 

................ s-.. 

,_,.._,_, 
1-. 
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Kev co Data Cor; ,cc Abbreviations. 

DATA CONTACT 

ABBREVJATION 

MA 

PP 

TA 

OXL 

LOCATION 

Matapeake Terminal, Fisheri~ 

Division. 

Piney Point Aquaculture 

Center, Fisheries Division. 

T1wes Buildina, Fisheries 

Division. 

Cooperative Ox ford 

Laboratory, Chesapeake Bay 

Raearch and Monitoring 

Division. 

PERSON/PHONE NUMBER 

Roy Scott/ 

41 '0-643-6785. 

Mark Homer/ 

301-994-0214. 

William Outten, Chris Judy/ 

410-974-3733 . 
• 

Steve Jordan, Gary Smith, 

Georae Krantz/ 

410-226-0078. 
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-------

SYNOPSIS OF OYSTER PROGRAMS 

fall Survey 

Initiated in 1939, this survey was designed to provide geographically extensive information 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 numerous seed and shell planting sites. Since 1960, the Oyster Disease 

Survey bas been concurrent with th~ 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 die 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 materi;J. In 

additio~!-~.i~t:_ oys_ter 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 

.nd oyster parasite data are included in an an11ual Fall Survey report. Data records are ..kept on file at the 

Matapealce Te:nninal. 

Modincd Fall Suruy/Disease Survex 

The Modified Fall Survey focuses on a subset of 64 oyster bars that are aMually surveyed. 

Sampling on these shes involves the collection of 5 independent 0.2 bushe! replicate samples. From each 

of the 5 samples data are recorded on the number of spat, shell height measurements of each live and 

dead oyster (arouped into 5mm interval categories), and the stage of each oyster box. Addumnal 

information as described for the Fa!I Survey are taken from a pooled sample. At the Disease Survey 

locations, a subset of 43 oi the •1cey~ bars, 30+ oysters > 50mm are randomly selected and shipped to 

the Cooperative Oxford Laboratory for disease analysis. Data from the Modifit:d Fall Survey and from 

the :>isease Survey arc stored in dataha.\e files linked to a GIS at the Odord facility. Data from these 

surveys are included in an annual repun. 

12 



Oyster Stock Aucssment Proa:am 

Using a lm2 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 bas surveyed over S0,000 acres of chaned oyster bottom in Maryland's Chesapeake 

Bay. Field records include the stations (corrected) latitude and longitude estimates of the number aod 

volume of live and spat, smalls, and markets per unit area, the size class itistribution of live and dead 

oysters, volumetric estimates, per unit area, ofsurface.and subsurface (gray)oyster shell, softclam shell, 

recurved mussel shell, and live tunicates, and bottom type and depth. Between 30 and 40 different oyster 

bars are surveyed each year. with a subset of 15 oyster bars monitored on an annual basis. Between 5,000 

and 10,000 acres of oyster grounds previously 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 preparf'.d tor the Oyster Stock Assessment Program. .. 
Winter 1993 Freshet Suner 

Following the unusually wet winter .-,f 19' . a survey was initiated during May, 1993 to track 

freshet related oyster monality. 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 shonlived in these 

areas. The Poton:4•.: and Wicomico Rivers were surveyed intensively, every ten days, over a two month 

period as freshet effects in these systems persi!ited. Data recorded included the number of live spat, 

smalls, and marlrets and the number and stage of spat, smalls, and market boxes. Conditional oyster 

information was kept along with Wdtcr quality data and size range information. Interval and cumulative 

oyster monality was ~lculated. All data were enter~ and stored in sprea<Jsheet and database files at the 

Piney Point facility and two repons were prepar,, f 
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Qnter Mortality Survey 

Previously referred to as the ·bay Peat·, this effon 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 Matapeak:e Terminal with oyster disease 

information entered and stored at the Oxford Laboratory. 

Habitat Suam 

These are special surv"fl made when issues arise over the use or proposed use of oyster bottom. 

Generally dredge-based, these surveys have also med patent toop, band tongs, and acoustic gear to 

USCM 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 col!"putcr file 
recor~ re stored at the Piney Point facility. 

Seed Arca Surveys 
• 

During the AMual Fall Survey, seed oyster, dredged shell, and fresh shell planting sites are 

surveyed to provide information on the biologica, status of seed oysters from shell and hatcht;y plantings. 

These data are on fale 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 repon. 

Chincotg1Ve Bay Shellfish Inventory 

In 1993, a program was l~::iated to survey shellfish resources in Maryland's coastal bays. During 

the first year, surveys were conducted on hardclam beds wing a commercial hydraulic escalator dredge.· 

Numerous sampling locations were on previou~ly chaneJ oyster bottom allowing for the accumulation 

of data on the ct.rrent strucrural starus of these areas. In 1994, a more focused effon oit the old oyster 

bars is scheduled with harn.lscrape samples to be collected from most of these sites. In a~dition, surveys 

of the intenidal zones are planned. All data are stored at the Piney Point facility in ~preadsheet and 

database files linked to a Gis. Quanerly and annual repons are prepared. 

14 



Seed and SbcJI Bcalction Program 

Since 1961, Maryland has conducted a proaram to rehabilitate oyster bars throuah the plamina 

of dred1ed and fresh oyster shell, the planting of seed oysters set on dredged shell, and the translocalion 

of •pollute•, oysters from areas of elevated fecal coliform counts. Records 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 auociated costs. These records are kept on file at lbe 

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

.. 
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APPENDIX IV 

SUMMARY OF VMRC 1993 OYSTER PROGRAM 
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Appendix IV 

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

Fall Dredge and Patent Tong survey 

A fall dredge survey has been used by the Repletion Program 
for many years to provide a qualitative assessment of oyster 
populations. Usually 150 to 200 oyster bars are sampled throughout 
Vir.ginia'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 neat condition. 

In 1993, a patent tong-based oyster stock assessment program 
was initiated in Virginia. This assessment provides quantitative 
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 sa~npled in 1993. Future 
sampling efforts will include all oyster production areas of the 
state. 

seed and Shell Repletion Program 
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 for oyster replenishment 
activities. In 1933 (Table 1) Virginia planted approximately 
500,000 oushels of shell and 12,000 bushels of seed. Several new 
prograr. were also initiated in 1993, which included the 
construction of two oyster reei 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 bar-,. The total 1993 expen ·t-ures 
were over $686,000 with $426,000 contributed from the General Fund 
and $2 50, 000 from Specia 1 Funds derived from oyster taxes and 
permit and dredging fees. 



UG 

l t1l ,., I'< I ._,,,,.._., Pr<a,•• Coapl•LI- hpcwt IJJO'l/tl: PAOB I OP> 

n1•n••• ....... TOlal 
llod'J ol Wai~, 

. Suuck.EulcnSllotc •;i -~ . . ..~ 
~Jfil: ~ :., -~... " 

NM Aclla·~ 1-. Auca 

S..d 

81&1heb /lua 

C.Wr••la~ 

........ u....., 
o,..,.... 
At:na ,.,a._ ••,u,. 

COfflft 

PcrD•• Pcrl.Ffl\ ,.,Ula eo.t (S) 

llot blalld 817 . s.o.tPr-.OII 
1-Dna 

l.,IQO 

1,300 

(lie) 

('M) 

OJI 

I.IIS 

. 0.7 

0.7 
u.u 
J467 

., l)ae 

J,7.0 
1-Dna 0.7' 200 IOIJ la> 
u,..o...a 1.n u 100 .., uo 
O.u-t O.TJ 200 ION IOO 

OIIIJct ! If.
~•r . :~,•" 

r--o...i 

,._a-, J,200 ('M) U7 

I.SI '" 
M/.1 

100 ... 
nn 

mo 

2,160 
H--.a-.1 2.4t II , 100 m 1100 
~ ._... 7,200 ('M) o.t ,.,, I 

IJ.U 

.M/.1 
lt:I 

MIO ., ~.,l60 

im 
' 

O,.,labJ ! 

u,,.i-.un E•1 

,..:. .. s:i ;if"'F~• •..c.: .., 

,OW,,taoct 

Poi.tata.t 
e. • ....,,, 

. 
..... a., 

J/,DO 

1,,200 

J l,200 

('M) 

('M) 

(Rd) 

u, 

U9 

u, 

1.n 

i 

U J 

M 17 

I 
, 11.1I 

1.00 

ir. . 
SIii 

441 

IID 

mas 

J,710 

m 
u,a,o 

Jl,21)0 

ww.u.o., u, u.u 100 141 J>7l 

llo,.J D17 

Woduptup,., 

BunoAJ 817 

.. 
.-T:::\~=~ :£ 

W.jot Haie.., 

..,.......,.... 
ff-a 

7,200 

U .,80) 

('"') 

('"') 

o.• 

1.1, 

I 

1.01 

Q.56 

IW 

u.u 
I.DO 

UIO 

100 

ll'WJ 

I 
11U 

IIOCXI 

21191 

14411 

U1l 

1.l,OC 

117J 

16.,100 
t«-.ai:t UJ IA IIX'.. m it00 

Dr&&tl"'d~y ,uo~~- 1,200 (rad) o.. I.DO l2Gm 7.200 

Saw Bay 

p; •·~•JIM I 
-- ·~ -· - ~ - -- ------~- ·-

.soi....a,..._,. 
Oruao-1 

~ (Rd) UI 
. 

·:n 

JJJ 

17J 

, 1.00 

100 

100 

IOJJ 

1.111 

1!1 

l1J(I 

4/VJ 
fC:J 

Wa .. ,OWJO •.t,S ,, 100 H) J,00 

SUlllOTAl..., uum 12 0 0 11 m :! SllUOS 



0 

"'I============-=======~ z==:,,;======-====a::::;:=""'· . .:=======-=;==---•'"=0=8=11)~F-J___CCll==-==="""'"""'===:,::,:====-========aI n,-.a. ...,... 
Scc4 f daa Dr&l•la• C- In Tota.I 

11...hol 'WlllU eo.111, 

• (~) 

I •-Ootlav,uou , Crcd POI 20 100 2000 
Elp< " • - 11 at.lJ 100 ens 

H C-oc.w; 

So-, 

IG.01 

M 

-

IUM 31 uo 

h p,,., ,..... 
lol.Ulliala.MI 1 IJUI ..,,,. 

, 
' l•,116 

UI 3,600 

ll_.,. (l,N) • 
Q.Aj 21l'l 1•)61 

400 JU I.S7S 

'-"-;.;;_.;.;;;...;..;.;;;;;;,.__ _ ____.....________._____ _.___.....__ _ __,______'-"-_.__ _ .;..;.J____.___.....____.___ __._____._____._____,________._____;.;;.;.;;;.;..;~SV&TOTAU l'41IJ 7' 11Jfl JI SS1~4-'9 



070 

•AOIJOPJ·~ I .. Su4 
HJ4n• 
Ono.I• & Dte41laa Cott (S) TOTAL 

I 
Bon ol'llioi.:, .Arn IIOdl ,_ Aaa. hM-111 Aua l\aa ~VI .AAa, Pu a~. I Pu Ht. Per Doy Pu lJl{I\ Pcrlta• CX>STU) 

'~")vu: .., ,t :-J:";!~-~~ 

•G-= Akl ...,.. .. 
it.MO (\N) ' us u,o, 

a-- -~- 400 ,.-ex, 

Sll !TOTAL~ 

Pl.O O RAW '!'OT ALI . ,.~1; ' .. 0 

1191 

0 

Jl 
• 
s • · . 

"~ tt.l 

U7JT'.tl 

~ l) l#•U..POO' 

J) M~P\.l_.lJ.v,-. .ijea-a-4'--.t
'-"-"'"7fkn_,_•. s _.,,...., .. _._..._ 

.ao-, U ~ ••.,..•=-ct IUw ,....._.....__, 

~o{-,.&cnwl-... e• p ,1a;"' I1,ll_._....., 
4 0,.- 01 Md_.. ,c,,.,..._. .. ,,n........ 



APPENDIXV 

DR.APT 

NARYJ..AND OYSTER AQUACULTURE PERMIT GUIDELINES 

1994 

V 






	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87



