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2.0 TABLE OF AMENDMENTS AND SUPPLEMENTS

2.1 AMENDMENT 1

The Criteria for the Designation of Oyster Harvest Methods was adopted and found in an
appendix to the 2001 Oyster FMP (NCDENR 2001) as part of the management strategy to
adopt criteria for the further designation of areas limited to hand harvest methods and designate
those areas by rule. The plan was amended on 1/31/2003 to change the depth criterion from 10
feet to 6 feet. This change was made to more accurately reflect the depths customarily used by
North Carolina hand harvest fishermen.

2.2 AMENDMENT 2

The following are the oyster management strategies selected by the MFC after a thorough
review of the issues affecting the N.C. eastern oyster stock during the statutory five-year FMP
review. These strategies comprise Amendment 2 to the N.C. Oyster Fishery Management Plan
adopted June 26, 2008.

Table 2.1 Summary of the MFC management strategies and their implementation status for
Amendment 2 of the Oyster Fishery Management Plan.

Management Strategy Implementation Status
HARVEST ISSUES

Recommend no change to the open shellfish harvest IAccomplished

license

Recommend a 15 bushel hand/mechanical harvest limit in Accomplished
Pamlico Sound mechanical harvest areas outside the
bays, 10 bushel hand/mechanical harvest limit in the bays
and in the Mechanical Methods Prohibited area along the
Outer Banks of Pamlico Sound.

Define recreational shellfish gear IAccomplished
Allow no sale of weekend shellfish harvest except from  |Accomplished
leases

Propose repeal of G.S. 113-169.2 license exemption. Accomplished
Set recreational limits in rule and proclamation Accomplished
Require all shellfish to be tagged at the dealer level IAccomplished
Adopt a new rule limiting mechanical harvest of other IAccomplished

shellfish to areas where and season when mechanical
harvest gear for shellfish is allowed in existing fisheries
10 bushel mechanical gear harvest limit in the Pamlico IAccomplished
Sound bays with a six week (mid November through
December) season (until triggers are established)

Collect more data comparing the effects of 50 and 100 IAccomplished
pound dredges prior to making a decision on this issue

Change existing rule to set the latest season closure date |Accomplished
at March 31




Table 2.1

Summary of the MFC management strategies and their implementation

status for Amendment 2 of the Oyster Fishery Management Plan

(Continued).

Management Strategy

Implementation Status

PRIVATE CULTURE ISSUES

Leave regulations as is for depuration facilities.

IAccomplished

Utilize user coordination plans for shellfish lease issuance coast
wide

Funding required but was not sought
due to budget situation

Support private oyster larvae monitoring programs

)Accomplished

Support construction of an integrated system of shellfish
hatcheries and remote-setting sites

IAccomplished

Develop a subsidized, fee-for-service disease diagnosis
program.

Not under consideration at this time

Update seed oyster management in statutes and rule.

IAccomplished

Monitor seeded oyster sanctuaries for cownose ray predation.

Research underway

Propose an exemption from G.S. 113-168.4(b)(1) when the sale
is to lease, UDOC permit, or Aquaculture Operations Permit
holders for further rearing

IAccomplished

Require an examination with a passing score based on pertinent
information in the training package irrespective of whether the
applicant has obtained instruction voluntarily or is reviewing the
information independently

IAccomplished

Request that appropriate agencies such as the Oyster Hatchery
and N.C. Sea Grant conduct shellfish lease training as part of
their educational and outreach activities

Needed

Modify G.S. 113i 201 to include a requirement of an
examination with a passing score for persons acquiring shellfish
leases by lawful transfers unless they have a shellfish lease that
is currently meeting production requirements

IAccomplished

Encourage harvesters to take volunteer time and temperature
control measures on their product.

Covered by new permit requirement

Change the current rule specifying a three year running
production average to a five year production average and
change the statutory provision for a ten year lease contract to a
five year contract

IAccomplished

Limit acreage per shellfish lease application to 5 acres

IAccomplished

A leaseholder holding at least 5 acres of shellfish bottom is
required to meet shellfish lease production requirements before
being approved for any additional lease acreage

IAccomplished

Require Lat./Long. coordinates on lease corner locations as
part of the requirement of a registered land survey

IAccomplished

Develop regional lease acreage caps based on established use
of water bodies

IAccomplished Statute change i No
MFC Action




Table 2.1

Summary of the MFC management strategies and their implementation

status for Amendment 2 of the Oyster Fishery Management Plan

(Continued).

Management Strategy

Implementation Status

PRIVATE CULTURE ISSUES

Rewrite the statutory provision limiting the amount of shellfish
lease acreage that can be held by an individual to include
acreage held by corporations where the individual is a member,
or any combination of corporate or family holdings

IAccomplished

No change to rules affecting the issuance of permits for culturing
shellfish in closed harvest areas

IAccomplished

INSUFFICIENT DATA

Recommend no change (status quo) to collect information on
recreational harvest of shellfish through a license

IAccomplished

ENHANCEMENT ACTIVITIES

Expand and evaluate the number of designated oyster
sanctuaries to increase oyster populations

Ongoing

Include current and future oyster sanctuaries into North Carolina
Fisheries Rules For Coastal Waters Subchapter 03R.

IAccomplished

Plant and monitor seed oysters on existing oyster
sanctuary/artificial reef sites.

IAccomplished

ENVIRONMENTAL ISSUES

the results of the completed USACE EIS on the proposed
introduction of Suminoe oysters in Chesapeake Bay and consult
with sister states concerning use of these non-native oysters

lished

Support DWQbs efforts to impr
permit comments and CHPP implementation and co-ordinate
with sister agencies

IAccomplished

Recommend DWQ to designate Use-Restoration waters in
conditionally closed waters where moderate contamination and
healthy shellfish beds are present and develop strategies to
restore and protect those waters

IAccomplished
URW coordinator hired by DWQ

Recommend DWQ designate Use-restoration waters in areas
where moderate contamination and appropriate shellfish culture
conditions are present and develop strategies to restore and
protect those waters

IAccomplished
URW coordinator hired by DWQ

Recommend to the DWQ to accept a lower threshold of 10,000
square feet to coastal stormwater rules

IAccomplished

Recommend a naturally vegetative riparian buffer width of 50
feet

IAccomplished

Recommend the exclusion of all wetlands (coastal and non-
coastal), from the built-upon area calculations

IAccomplished

Provide educational materials to harvesters in license offices
and on DMF webpage, through other training opportunities, and
through DMF Port Agent contact with harvesters and dealers
and include other state and federal regulatory agencies to reach
all coastal waters users

Partially Accomplished

Leave current management practices in place for Ward Creek

IAccomplished

vi




Table 2.1 Summary of the MFC management strategies and their implementation
status for Amendment 2 of the Oyster Fishery Management Plan

(Continued).
Management Strategy Implementation Status
ENVIRONMENTAL ISSUES
Recommend repeal of G.S. 113-207 (a) and (b) to end the IAccomplished
requirement that all oyster rocks must be posted by the

Department

Recommend that conservation leasing for constructed oyster  |[Not under consideration at this time
rock habitat be studied by DENR counsel for development of a
proper mechanism and to develop siting criteria

2.3 SUPPLEMENT A TO AMENDMENT 2

The Supplement to Amendment 2 was a proposal to change the management measure setting
the harvest limit for the mechanical harvest oyster fishery at 15 bushels per commercial fishing
operation to a per license holder limit. The result was the management strategy for the Director
to have proclamation authority up to 20 bushels per fishing operation with a harvest closure
trigger when sampling indicates the number of legal-sized oysters in the area has declined to
26% of the live oysters sampled.

2.4 AMENDMENT 3

A petition for rulemaking was submitted by shellfish lease and franchise holders in Onslow
County to add a seed oyster management area in the vicinity of New River Inlet to reduce travel
time and costs compared to using existing seed oyster management areas in Carteret and
Pender counties. The MFC accepted the petition for rule making and oyster seed management
areas were created at Swan Point and Possum Bay in Onslow County.

Vii
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4.0 EXECUTIVE SUMMARY

Oyster Stock Status: North Carolina commercial oyster landings have been in decline for most
of the past century. This decline was likely initiated by overharvest and compounded by habitat
disturbance, pollution, and biological and environmental stressors. Species designated by the
NCDMF with a concern status exhibit one or more of the following: increased effort, declining
landings, truncated age distribution, or are negatively impacted by biotic and/or abiotic factors
(e.g., water quality, habitat loss, disease, life history, predation, etc.). Oysters are believed to
be vulnerable to overharvest because several factors negatively impact their survival. There are
insufficient data to conduct a traditional stock assessment for the Eastern oyster in North
Carolina.

Problem Areas: (A) Insufficient data i Unable to conduct a stock assessment. (B) Oyster
Management 1 (1) Management of the mechanical harvest fishery in Pamlico Sound, (2)
Management of the hand harvest fishery statewide, (3) Mitigating harvest effort impacts on
oysters found in intertidal areas, which also includes the Shellfish License, (C) Private Culture 1
(2) Insufficient protection of shellfish lease and franchise rights (2) Reevaluate lease moratoria
in certain waterbodies (3) Consider modifications to specific lease provisions (D) Environment
and Public Health i (1) Consider requirements for shading molluscan shellstock.

(E) Enhancement activities T (1) Improve methods and increase activities.

Sustainable Harvest: Data are not available to perform a traditional assessment so it was not
possible to estimate population size, fishing mortality rates or sustainable harvest. Currently, the
only data representative of the stock are the commercial landings and associated effort. While
landings record will reflect population abundance to some extent, the relationship is confounded
changes in fishing power, gear selectivity, gear saturation and handling time, fishery regulations,
gear configuration, fishermen skill, market prices, discarding, vulnerability and availability to the
gear, distribution of fishing activity, seasonal and spatial patterns of stock distribution, changes
in stock abundance, and environmental variables.

Public Fishery Aspects: Landings from 1994 - 2013 are comprised of 61 percent hand-
harvested oysters primarily from Core Sound and south. Landings have shown increases in
both the hand and mechanical oyster harvest fisheries in recent years. Landings were quite
high in the mechanical harvest fishery during the 2009/2010 harvest season.

Private Fishery Aspects: Recent trends have seen an increase effort in more intensive
methods of oyster culture in North Carolina. For the period of 2003-2013, roughly 40% of all
private culture operations harvested only oysters. From 1994-2013 oysters harvested from
private culture fishery accounted for twelve percent of the total oyster landings. Improvements
to the NCDMF Shellfish Lease and Franchise program are necessary to support this growing
industry.

Recreational Fishery: The amount and extent of recreational harvest of oysters is unknown at
this time but are considered significant in the southern area. Recreational harvest data has
been collected since November 2010 by means of a monthly shellfish survey sent to select
Coastal Recreational Fishing License holders. No license is needed to recreationally harvest
shellfish in North Carolina, so many recreational harvesters may not be represented by the
survey. An expansion of recreational harvest data collection to encompass the entire
recreational shellfishing universe is needed to accurately estimate recreational fishing mortality
of oysters.



Economic Aspects: Based on data from 2013, oysters represent about 4.2% of the total value
of commercially landed species in North Carolina, making them the fifth most commercially
important species in the state. In 2013, the commercial oyster fishery in North Carolina
supported an estimated 286 fulltime and part time jobs, $5.4 million in income, and $12.9 million
in sales impacts.

Environment: The oyster is considered an ecosystem engineer because it is one of the few
faunal organisms in an estuary that serves as habitat for other species and offers a variety of
direct and indirect services related to water quality. Adequate habitat and suitable water quality
are imperative to support the oyster population.

4.1 GOAL AND OBJECTIVES

The goal of the N.C. Oyster FMP is to manage the state's oyster population so that it achieves
sustainable harvest and maximizes its role in providing ecological benefits to North Carolina's
estuaries. To achieve this goal, it is recommended that the following objectives be met:

1. ldentify, restore, and protect oyster populations as important estuarine habitat.

2. Manage and restore oyster populations to levels capable of maintaining sustained
production through judicious use of natural oyster resources, enhancement of oyster
habitats, and development and improvement of oyster production on shellfish leases and
franchises.

3. Minimize the impacts of oyster parasites and other biological stressors through better
understanding of oyster disease, better utilization of affected stocks, and use of disease and
other biological stress resistant oysters.

4. Consider the socioeconomic concerns of all oyster resource user groups, including market
factors.

5. Recommend improvements to coastal water quality to reduce bacteriological-based harvest
closures and to limit other pollutants to provide a suitable environment for healthy oyster
populations.

6. Identify and encourage research to improve understanding of oyster population ecology and
dynamics, habitat restoration needs, and oyster aquaculture practices.

7. Identify, develop, and promote efficient oyster harvesting practices that minimize damage to
the habitat.

8. Initiate, enhance, and continue studies to collect and analyze economic, social, and fisheries
data needed to effectively monitor and manage the oyster resource.

9. Promote public awareness regarding the ecological value of oysters and encourage public
involvement in management and enhancement activities.



4.2 MARINE FISHERIES COMISSION SELECTED MANAGEMENT STRATEGIES

MANAGEMENT STRATEGIES OBJECTIVES | REQUIRED ACTION
OYSTER MANAGEMENT

1. Maintain the cost of the Shellfish License, land7 Existing proclamation authority
establish a daily limit of two bushels of oysters per

person with a maximum of four bushels of oysters

per vessel off public bottom with the Shellfish

License.

2. Increase efforts to plant and monitor cultch 1 No new action required
material.

3. Implement a five percent cull tolerance for 7 Rule change to 15A NCAC 03K
oysters .0202 required

4. Pursue elimination of the Shellfish License for land7 Amend G. S. 113-169.2

oysters only and require all oyster harvesters to
have a Standard or Retired Commercial Fishing
License with shellfish endorsement to harvest
commercially.

5. Allow Shellfish License holders to be eligible to
acquire a Standard Commercial Fishing License
after they show a history of sale of shellfish.
Continue to allow commercial harvest of all other
shellfish as currently allowed.

land 6

No action required

6. Status quo (Maintain the shallow bays (< 6 feet)
as defined in 15A NCAC 03R .0108)

1,4,and 7

No action required

7. Recommend a six week opening timeframe for
deep bays to begin on the Monday of the week
prior to Thanksgiving week through the Friday after
Thanksgiving. Reopen two weeks before
Christmas for the remainder of the six week
season.

1,4,and 7

Existing proclamation authority

8. Status quo (Maintain the 15 bushel
hand/mechanical harvest limit in Pamlico Sound
mechanical harvest areas outside the bays, 10
bushel hand/mechanical harvest limit in the bays
and in the Mechanical Methods Prohibited area
along the Outer Banks of Pamlico Sound)

1,4,and 7

Existing proclamation authority

9. Adopt the provisions of Supplement AT a
flexible harvest limit up to 20 bushels, a trigger of
26 percent legal-sized oysters for closing an area
to mechanical harvest and set the upper harvest
limit of 20 bushels in rule (rule change required).

1,2,and 7

Existing proclamation authority

10. Attempt to develop and ground-truth a fishery
dependent metric of effort to better inform
management decisions in the future

1,and 2

Additive to NCDMF monitoring

PRIVATE CULTURE

1. Support modification of G.S. 113-208 and G.S.
113-269 to add minimum fines for violations on
shellfish leases and franchises. With minimum
fines set at $500 for the first violation and $1,000
for the second violation

5and 6

Amend G.S. 113-208 and
G.S. 113-269

2. Support modification of G.S. 113-269 to include
protection to all shellfish leases and franchises, not
just those with water column amendments

5and 6

Amend G.S. 113-269




4.2 MARINE FISHERIES COMISSION SELECTED MANAGEMENT OPTIONS (Continued)

MANAGEMENT STRATEGIES

OBJECTIVES

REQUIRED ACTION

PRIVATE CULTURE

3. Modify Rule 15A NCAC 030 .0114, regardless
whether statute changes occur, so that a first
conviction under G.S. 113-208 or G.S. 113-269 the
Fisheries Director shall revoke all licenses issued
to the licensee

5and 6

Rule change to 15A NCAC 030
.0114 required

4. Status quo (Adhere to Regional Conditions of
USACE NWP48 with no adverse effect to SAV
from shellfish leases and following measure
identified in the interim)

4 and 5

No action required

5. Continue the moratorium of shellfish leases in
Brunswick County

1,4,5and 6

No action required

6. Establish a rule to support extensions for where
iActs of Godo prevent | ¢
production, with a two year extension and only one
extension allowed per term

1,4and 6

Rule change to 15A NCAC 030
.0201 required

7. Allow leases returned to the state to remain
delineated for a period of one year to allow the pre-
existing leased bottom to be re-issued to other
shellfish growers

1,4,5and 6

Amend G.S. 113-202

vessel, during transport to a dealer, or storage on a
dock during June through September. These
requirements would be implemented as a public
health protection measure under 15A NCAC 03K

.0110 by proclamation annually

8. Improve public notice of proposed lease 7 No action required
applications on the physical lease, at fish houses,

and/or through electronic notices

9. Allow a maximum of 10 acres in both 1,4and5 Rule change 15A NCAC 030
mechanical methods prohibited areas and .0201(a)(3)

mechanical methods allowed areas

ENVIRONMENT AND PUBLIC HEALTH

1. Implement shading requirements for clamsona | 4 Existing proclamation authority




5.0 INTRODUCTION

The Eastern oyster (Crassostrea virginica) occupies a unique position in the estuaries of North
Carolina because its colonization of bottomlands creates a productive habitat and the animal
itself is harvested as a food item. Oyster harvest has been an important source of food in
coastal areas since before recorded history. Oyster harvesting in North Carolina was the most
valuable shellfishery in the state until the 1970s. Until recently, most of the focus on oysters has
been on means and methods of continuing their exploitation. As oyster stocks continue to
decline in many areas, scientists are beginning to realize their value as a source of turbidity
reduction, nitrogen and phosphorus release, food for filter feeders and predators, substrate for
other filter feeders and bacteria, and as a stabilizing force in the sediments of the estuary.

The Eastern oyster has been called the quintessential estuarine animal. It can tolerate a wide
range of salinity, temperature, turbidity, and dissolved oxygen levels, making it well adapted to
the ever-changing conditions of the estuary. The genus Crassostrea has survived for 135
million years. The health of North Carolina's oyster populations is a good indicator of the overall
health of our estuaries, and all prudent measures should be taken to ensure a viable oyster
resource

5.1 MANAGEMENT AUTHORITY

Al | authority for management of North Carolinads
Management of the oyster fishery includes all activities associated with maintenance,

improvement, and utilization of the oyster population and their habitats in the coastal area,

including research, development, regulation, enhancement, and enforcement. Oyster harvest

occurs from coastal waters and is under rules of the North Carolina Marine Fisheries

Commission (MFC). However, the North Carolina Department of Environmental Quality

(NCDEQ) is the agency directed by North Carolina General Statute 113-182.1 (G.S. 113-182.1)

to prepare Fishery Management Plans for all commercially or recreationally significant species

or fisheries that comprise State marine or estuarine resources. These plans must be approved

and adopted by the MFC.

Many different state laws (General Statutes - G.S.) provide the necessary authority for fishery

management in North Carolina. General authority for stewardship of the marine and estuarine

resources by the NCDEQ is provided in G.S. 113-131. The NCDMF is the branch of the

NCDEQ that carries out this responsibility. G.S. 113-136 provides enforcement authority for

NCDMF Marine Patrol officers. The MFCwas cr eat ed t o fAmanage, restore.
conserve, protect, and regulate the marine and estuarine resources of the State of North

Carolina including aquaculture facilities which cultivate orrearmar i ne and estuarine r
(G.S. 113-132 and 143B-289.51). The MFC can regulate harvest times, areas, gear, seasons,

size limits, and quantities of shellfish harvested and possessed (G.S. 113-182 and 143B-

289.52). General Statute 143B-289.52 allows the MFC to delegate authority to implement its

regul ati ons for fisheries fiwhich may be affected by
NCDMF by issuing public notices called fAprocl amat
powerful and flexible legal basis for coastal fisheries management. The General Assembly has

retained for itself the authority to establish fishing licenses and a cap on fees charged for

permits. It has delegated authority to the MFC to establish permits for various commercial

fishing activities.

The Fisheries Reform Act of 1997 (FRA) establishes a process for preparation of coastal
fisheries management plans in North Carolina (G.S. 113-182). The FRA was amended in 1998
and again in 2004. In 1998 the FRA was amended for several changes, that: 1) determine
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limited entry authority in federal quota-based fisheries; 2) authorized that FMPs and
management measures from FMPs be reviewed by the regional advisory committees; 3)
authorized that MFC meetings must have a super quorum; 4) clarified definitions; and 5)
clarified licensing provisions for standard commercial fishing licenses (SCFL) and recreational
commercial gear licenses (RCGL). The amendment of the FRA in 2004 required FMPs to
achieve sustainable harvest rather than optimal yield and to specify a time period not to exceed
10 years for ending overfishing and rebuilding a fishery. The amendment of the FRA in 2010
required FMPs to specify time periods for ending overfishing and achieving a sustainable
harvest and include as standard of at least fifty percent probability of achieving a sustainable
harvest. The FRA states that the goal of the plans shall be to ensure the long-term viability of
the Statebds commercially and recreationally signi
designed to reflect harvest practices so that one plan may apply to a specific fishery, while other
plans may be based on gear or geographic areas. Each plan shall:

a. Contain necessary information pertaining to the fishery or fisheries, including
management goals and objectives, status of relevant fish stocks, stock assessments for
multi-year species, fishery habitat, and water quality considerations consistent with
Coastal Habitat Protection Plans adopted pursuant to G.S. 143B-279.8, social and
economic impact of the fishery to the State, and user conflicts.

b. Recommend management actions pertaining to the fishery or fisheries.

C. Include conservation and management measures that will provide the greatest overall
benefit to the State, particularly with respect to food production, recreational
opportunities, and the protection of marine ecosystems, and will produce a sustainable
harvest.

d. Specify a time period, not to exceed two years from the date of the adoption of the plan,
to end overfishing. This subdivision shall not apply if the Fisheries Director determines
that the biology of the fish, environmental conditions, or lack of sufficient data make
implementing the requirements of this subdivision incompatible with professional
standards for fisheries management.

e. Specify a time period, not to exceed 10 years from the date of the adoption of the plan,
for achieving a sustainable harvest. This subdivision shall not apply if the Fisheries
Director determines that the biology of the fish, environmental conditions, or lack of
sufficient data make implementing the requirements of this subdivision incompatible
with professional standards for fisheries management.

f. Include a standard of at least fifty percent (50%) probability of achieving sustainable
harvest for the fishery or fisheries. This subdivision shall not apply if the Fisheries
Director determines that the biology of the fish, environmental conditions, or lack of
sufficient data make implementing the requirements of this subdivision incompatible with
professional standards for fisheries management.

Sustainable harvest is defined in the FRA as fThe
fishery on a continuing basis without reducing the stock biomass of the fishery or causing the
fishery to become -d2v9%(rifdias)h)e.d 0 QqvG rS.i slhle3d i s def i ne
fishery that occurs when the spawning stock biomass of the fishery is below the level that is
adequate for the recruitment class of a fishery t



(G.S.113-129 ( 1 2c ) ) . Overfishing is defined as #Afishi

n
prevents a fishery from produelk9flgd)a sustainabl e h

5.2 GENERAL PROBLEM STATEMENT

Oyster harvest has fluctuated over time because of response to changes in demand, improved
harvesting, and increases in polluted shellfish area closures. A major issue for oyster recovery
is the continued degradation and loss of habitat. The Oyster and Hard Clam Advisory
Committee (AC) along with the Oyster and Hard Clam Plan Development Team (PDT)
examined specific problems affecting oyster production and found many of the same problems
continue to exist. Habitat destroyed by oyster harvesting has not been adequately replaced by
oyster enhancement programs. The southern areas of coastal NC have especially been
overharvested and are currently suffering the effects of this degradation. Public trust waters
have not been effectively developed for oyster culture. Coastal lands have been developed for
agriculture, forestry and residences with little regard for impact on oysters or other aquatic
resources. Furthermore, the problems that have afflicted oysters in North Carolina are
geographically widespread. The ongoing decline of the Eastern oyster throughout its range can
be attributed to outbreaks of oyster disease, failure to preserve oyster reef habitat against
degradation to overharvest, and to deterioration of coastal water quality. With the passage of
Session Law 2015-241 on September 18, 2015 studies have been introduced for NCDMF to
provide reports in 2016 to benefit oyster restoration and culture activities. The reports
specifically are to provide ways to improve oyster restoration activities and identify the changes
needed to support and encourage the ecological restoration and economic stability of the
shellfish industry.

5.2.1 Insufficient Data

The data necessary for a robust estimate of oyster standing stock and sustainable harvest still
does not exist and very limited data are collected for the recreational harvest of oysters.
Socioeconomic surveys of recreational participants need to be performed to determine specific
characteristics of the user group, to determine which issues are important to them, attitudes
toward management of the fishery, as well as general demographics. The statutory obligation
to maintain sustainable harvest in the oyster fishery cannot be calculated until the appropriate
data are collected. While landings records reflect population abundance to some extent, the
relationship is confounded by changes in harvest effort and efficiency. The trip ticket program,
initiated in 1994, provides commercial landings as well as individual trip information. Fishery-
dependent and independent monitoring programs continue, yet data in some areas still are not
enough.

5.2.2 Oyster Management

Management of oysters on public bottom have a long history in N.C. Current management
practices from public bottom include: a minimum size limit with a culling tolerance, an open
harvest season, daily harvest limits associated to gear and areas, and area restrictions to hand
harvest only to provide protection to the habitat. Oysters are the primary source of natural, hard
substrate in North Caadacelresporsiblefor significant amounte ef tvader s
filtration. Impacts to the habitat are explored with issues looking at restrictions to mechanical

and hand harvest oyster fisheries so they can continue with less impacts to the resource.
Specifically, the issues include: management of the mechanical harvest fishery in Pamlico

Sound and management of the hand harvest fishery statewide with emphasis on mitigating
harvest effort impacts on oysters found in intertidal areas of North Carolina.
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Specific issues, options, and potential actions are outlined in Sections 12.0 and 13.0.
5.2.3 Private Culture

The current shellfish lease program in North Carolina needs to be evaluated and changes
implemented in order to make the system more productive. Improvements in the allocation of
leases and requirements for the continuance of leases are needed to benefit culturists. Other
issues of concern include the protection of shellfish lease and franchise rights, re-visiting the
issues on lease moratoriums in certain water bodies, and consider modification to specific lease
provisions.

Specific issues, options, and potential actions are outlined in Sections 12.0 and 13.0.
5.2.4 Environment and Public Health

Oysters are the primary component of shell bottom habitat described in detail in the Coastal
Habitat Protection Plan, or CHPP (Deaton et al. 2010). Adequate habitat and suitable water
guality are imperative for a healthy oyster population. Support of the CHPP is essential in
collaborating with other agencies such as, the Coastal Resources Commission (CRC) and the
Environmental Management Commission (EMC) to improve habitat and water quality coast
wide. Sanitary controls are also established over all phases of the growing, harvesting,
shucking, packing, and distribution of fresh and frozen shellfish, based on public health
principles designed to prevent human illness associated with the consumption of oysters.
These recommendations should include ways to prevent or minimize potential negative impacts
to shellfish growing waters and the prevention of human illnesses associated with the
consumption of molluscan shellfish, especially raw oysters. Environment and public health
issues include requirements for shading molluscan shellstock.

The specific issue, options, and potential actions are outlined in Sections 12.0 and 13.0.
Environmental factors are outlined in Section 11.0.

5.2.5 Enhancement Activities

In order to improve ecosystem function, oyster restoration and enhancement activities are
essential. In recognition of this need, NCDMF coordinates restoration activities to improve
statewide oyster populations and subsequently enhance the ecosystem services they
provide. Cultch planting efforts are highly variable as the limiting factors are funding and cultch
material availability. In recent years, the amount of cultch planting has decreased due to budget
cuts, increased cost, and a shortage of cultch material. As of 2015, the Oyster Sanctuary program
has expanded to consist of 15 permitted sites, including 13 completed or under development, and
two in design. Currently standing sanctuaries are spread throughout Pamlico Sound in locations
near Pea Island, Hatteras Island, Ocracoke, West Bay, Point of Marsh, Turnagain Bay, Pamlico
Point, Deep Bay, Bluff Point, Engelhard, Long Shoal River, Stumpy Point, Roanoke Island. New
sanctuaries are planned for the Neuse and Cape Fear rivers.

Passage of Session Law 2015-241 in September 2015 has introduced a study for NCDMF to
develop a plan to construct and manage additional oyster habitat. The plan should outline a 10-
year development project to accomplish the expansion of a sanctuary network in Albemarle and
Pamlico sounds, means to supply a reliable State-based supply of oyster seed, and expansion of
cultch plantings to increase areas suitable for development of wild oyster harvest. The plan
must provide outreach and education, promote public-private partnerships, and a monitoring plan
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to evaluate the success and cost benefit of the sanctuary network and harvestable enhancement
sites.

Enhancement activities are outlined in Section 10.0.
5.3 DEFINTION OF THE MANAGEMENT UNIT

The management unit includes all Eastern oysters (Crassostrea virginica) occurring within North
Carolina coastal waters.

5.4 EXISTING PLANS, STATUTES, AND RULES
5.4.1 Plans

The 1994 Session of the NC General Assembly created the Blue Ribbon Advisory Council on
Oysters (BRACO) to study and make recommendations concerning policies and management
of the States oyster resources. Senate Bill 1403 established the nineteen-member council to
assist the MFC and the Joint Legislative Commission on Seafood and Aquaculture (JLCSA) by
making recommendations on:

Restoration of oyster production on public beds

Development of aquaculture production of oysters

Management of oyster reefs to maximize production

Zoning and protective measures concerning oyster reefs and culture operations
Marketing and economic development of oysters

Development of value-added products and processing

Changes in the leasing of oyster bottoms and water columns for culture
Expenditure of public funds in relation to private funding of oyster production
Development of a management plan for the restoration of the oyster resource

E W N

An Oyster Restoration and Fishery Management Plan was produced in October 1995 to answer
the ninth charge given by the General Assembly. The plan contained detailed
recommendations on the first eight charges. The general objectives of the plan were to: 1.
examine past and current management, enhancement, and harvest strategies; 2. discuss
possible causes of the decline in oyster harvests; 3. propose new management, enhancement,
and harvest strategies to improve production and utilization of existing resources; and 4.
develop a plan for the restoration of the oyster resource.

In August 2001 a state FMP for oysters was approved for North Carolina (see Appendix 14.1 for
a summary of actions taken). Amendment 1 of the FMP was adopted in 2003 and simply
changed one of the criteria for designation of hand harvest areas from waters generally less
than 10 feet deep to waters less than six feet deep. The Oyster FMP is reviewed and updated
at least every five years and was amended 2008 under its scheduled 5-year review. Highlights
of the management measures developed in Amendment 2 include adopting a 15-bushel harvest
limit in Pamlico Sound and a 10-bushel harvest limit for all gears in designated areas around the
sound, reducing the available harvest season, changed the way lease production averages are
calculated, limited lease applications to five acres and a recommendation to expand oyster
sanctuary construction efforts. Supplement A raised the potential harvest limit in Pamlico
Sound to 20 bushels and created a monitoring system for when to close mechanical harvest in
that area. Amendment 3 was a focused amendment which created two seed oyster



management areas in Onslow County. Any revisions to the plan resulting from this 5-year
review will be designated as Amendment 4.

5.4.2 Statutes [from selected North Carolina General Statutes (August 2015)]

North Carolina General Statutes (G.S.) 113-134, 113-182, and 143B-289.52 allow the MFC
broad authority to promulgate rules for the management of marine and estuarine resources,
including clams, in coastal fishing waters (MFC 2013). General Statute 113-201 also empowers
the MFC to make rules and take all steps necessary to develop and improve the cultivation,
harvesting, and marketing of shellfish in North Carolina from public grounds and private beds.
Propagation of shellfish by the NCDEQ both for public or private beds is authorized under G.S.
113-204.

Aquaculture, including the aquaculture of estuarine shellfish, is under the jurisdiction of the
North Carolina Department of Agriculture. That department and its Aquaculture Advisory Board
are charged with reviewing and making recommendations on policies, laws, and regulations to
facilitate aquaculture development. The powers and duties associated with this charge are
contained in North Carolina General Statutes 106-756 through 106-760.

The MFC has jurisdiction, as provided in G.S. 113-132, over all activities connected with the
conservation and regulation of marine and estuarine resources, including the regulation of
aquaculture facilities (as defined in G.S. 106-758) which cultivate or rear marine and estuarine
resources.

Other North Carolina General Statutes that address specific items relating to the hard clam

fishery as referred from the North Carolina Fisheries Rules for Coastal Waters 2015 (MFC

2015) and are listed as follows:

G.S. 113-168.2 Standard Commercial Fishing License
This is a $400 license to commercially harvest and sell finfish, crabs, and
shrimp to licensed seafood dealers. An endorsement to this license to
commercially harvest and sell shellfish is free to North Carolina residents
only.

G.S. 113-168.5 License endorsements for Standard Commercial Fishing License
This is a no charge shellfish endorsement for North Carolina residents
holding a SCFL. The endorsement allows the holder to take and sell
shellfish.

G.S. 113-168.6 Commercial fishing vessel registration
This registration is a requirement for commercial fishermen who use
boats to harvest seafood. Fees are based on boat length. Fees range
from $1.25 to $7.50 per foot.

G.S. 113-169.2 Shellfish license for NC residents without a SCFL

There is an annual $50.00 license for individuals to commercially harvest
shellfish. This license is available only to residents of North Carolina.
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G.S.

G.S.

G.S.

G.S.

G.S.

G.S.

G.S.

G.S.

G.S.

G.S.

113-169.3

113-182.1

1134-184

113-187

113-201.1

113-202

113-202.1

113-202.2

113-203

113-206

Licenses for fish dealers

This establishes a license requirement and a $100 fee for dealing in
oysters. Dealer licenses are restricted to North Carolina residents.

Fishery Management Plans (FMP)

This requires the Department to prepare and the MFC to adopt FMPs for
all commercially or recreationally significant species.

Possession and transportation of prohibited oyster equipment

During the regular closed oyster season, scoops, scrapes, dredges, or
winders that can be used fort eh taking of oysters are not allowed on
boats except for use on privately held shellfish bottoms.

Penalties for violations of Subchapter and rules

Penalties for shellfishing in an area closed because of suspected pollution
or using mechanical methods for oysters in a designated primary nursery
area is guilty of a class A1 misdemeanor.

Definitions

This provides definitions for: Natural Shellfish Beds, Riparian Owner,
Shellfish, Single Family Unit, and Water Column.

New and renewal leases for shellfish cultivation; termination of leases
issued prior to January 1, 1966

This allows shellfish leases meeting certain standards to be granted in
coastal fishing waters except in Brunswick County and Core Sound.

Water column leases for aquaculture

This allows shellfish leaseholders to use the water column above their
bottom lease for shellfish cultivation if certain standards are met.

Water column leases for aquaculture for perpetual franchises

This allows shellfish franchise holders to use the water column above
their franchise area for shellfish cultivation if certain standards are met.

Transplanting of oysters and clams
Establishes rules for transplanting oysters to private beds.

Chart of grants, leases and fishery rights; overlapping leases and right;
contest or condemnation of claims; damages for taking of property.

This provides for resolution of submerged lands conflicts.
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G.S. 113-207 Taking shellfish from certain areas forbidden; penalty

It is unlawful to take any shellfish from within 150 feet of a publicly owned
pier in which the NCDMF has deposited cultch material. A violation is a
class 3 misdemeanor.

G.S. 113-208 Protection of private shellfish rights
This establishes a maximum $5,000 fine for theft from a shellfish lease.

G.S. 113-209 Taking polluted shellfish at night or with prior convictions forbidden;
penalty

This establishes a Class | felony with a minimum $2,500 fine for repeat
offenders taking shellfish from polluted areas or at night.

G.S. 113-269 Robbing or injuring hatcheries and other aquaculture operations

This defines fines and punishment for robbing or injuring aquaculture
operations.

G.S. 143B-279.8 Coastal Habitat Protection Plans

This establishes plans that shall provide for the long-term enhancement
of coastal fisheries associated with coastal habitats including shellfish
beds. Also requires the Environmental Management Commission (EMC),
Coastal Resources Commission (CRC), and MFC to adopt and follow the
plans.

5.4.3 Rules [All references are from Title 15A Environment and Natural Resources
Chapter 3 Marine Fisheries and Subchapter 18A Sanitation of the NC Administrative Code
(NCACQ)]

5.4.3.1 General

Regular closed oyster season. March 31 through October 15, unless amended by the Fisheries
Director through proclamation authority (15A NCAC 03I .0101(1)(g)).

Seed Oyster Management Area is defined as an open harvest area that, by reason of poor
growth characteristics, predation rates, overcrowding, or other factors, experiences poor
utilization of oyster populations for direct harvest and sale to licensed dealers and is designated
by the MFC as a source of seed for public and private oyster culture (15A NCAC 03l
.0101(2)(i)).

Aquaculture operation is defined as an operation that produces artificially propagated stocks of
marine or estuarine resources or obtains such stocks from authorized sources for the purpose
of rearing in a controlled environment (15A NCAC 03I .0101(2)(a)).

Depuration is defined as the purification or the removal of adulteration from live oysters, clams
and mussels by any natural or artificially controlled means (15A NCAC 03I .0101(2)(d)).
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Shellfish marketing from leases and franchises is defined as the harvest of clams from privately
held shellfish bottoms and lawful sale of those shellfish to the public at large or to a licensed
shellfish dealer (15A NCAC 031 .0101(2)(i)).

Shellfish planting effort on leases and franchises. The process of obtaining authorized cultch
materials, seed shellfish, and polluted shellfish stocks and the placement of those materials on
privately held shellfish bottoms for increased shellfish production (15A NCAC 031 .0101(2)(j)).

Shellfish production on leases and franchises is defined as the culture of clams on shellfish
leases and franchises from a sublegal harvest size to a marketable size. And also the
transplanting (relay) of clams from designated areas closed due to pollution to shellfish leases
and franchises in open waters and the natural cleansing of those shellfish. (15A NCAC 03|
.0101(2)(K)).

Dredge is defined as a device towed by engine power consisting of a frame, tooth bar or smooth
bar, and catchbag used in the harvest of oysters, clams, crabs, scallops, or conchs (15A NCAC
031 .0101(3)(e)).

Mechanical methods of oystering is defined as dredges, patent tongs, stick rakes, and other
rakes when towed by engine power, patent tongs, kicking with propellers or deflector plates with
or without trawls, and any other method that utilizes mechanical means to harvest oysters (15A
NCAC 03I .0101(3)(m)).

Intertidal Oyster Bed is defined as a formation of shell and live oysters of varying density (15A
NCAC 031 .0101(4)(d)).

Shellfish producing habitats are those areas, historic or existing, in which shellfish, such as
clams, reproduce and survive because of such favorable conditions as bottom type, salinity,
currents, cover, and cultch. Included are those shellfish producing areas closed to shellfish
harvest due to pollution (15A NCAC 031 .0101(4)(Q)).

It is unlawful to introduce, transfer, hold, or maintain any live aquatic animals or plants not native
to the state without first obtaining a permit from the Fisheries Director. Requirements to obtain
the permit are included in this rule. (15A NCAC 03I .0104).

5.4.3.2 Shellfish General

It is unlawful to possess, sell, or take oysters from prohibited (polluted) areas in or out of North
Carolina. The Fisheries Director may close areas to the taking of oysters in order to protect
shellfish populations for management purposes or for public health purposes (15A NCAC 03K
.0101).

The size of the rake to take oysters is limited to no more than 12 inches in width or weighing
more than six pounds (15A NCAC 03K. 0102(1)).

The Fisheries Director may designate Shellfish Management Areas based on certain criteria
such as bottom type, salinity, currents, cover, or cultch necessary for shellfish growth and have
the ability to produce commercial quantities of shellfish, produce shellfish suitable for
transplanting as seed or relaying from prohibited areas. Or serve as sanctuaries to increase
spawning and disease resistance or prevent predation (15A NCAC 03K .0103(a)).
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It is unlawful to use a trawl net, long haul seine, or swipe net in a designated Shellfish/Seed
Management area. It is unlawful to take shellfish from a closed Shellfish/Seed Management
area, except the Fisheries Director may, by proclamation, open specific areas to the taking of
shellfish (15A NCAC 03K .0103(b)(c)).

Relaying of oysters from polluted public bottom to privately controlled bottom may only occur
between a six-week period at the end of oyster season only with a permit and closure of the
private bottom is required (15A NCAC 03K .0104 (a)(b)).

The season for relaying does not apply from 15A NCAC 03K .0104(b) for areas designated by
the Fisheries Director as sites where shellfish would otherwise be destroyed in maintenance
dredging operations (15A NCAC 03K .0104(c)).

The Fisheries Director shall close and reopen any private shellfish bed for which the owner has
obtained a permit to relay oysters and clams from polluted public bottom upon the
recommendation of Shellfish Sanitation (15A NCAC 03K .0104(d)).

It is unlawful to take oysters on Sundays from public bottoms except during open seasons and
for recreational purposes (15A NCAC 03K .0105 (a)(1) and (2)).

Commercial oyster harvest is prohibited on Sunday, and any oyster harvest is illegal between
sunset and sunrise on any day. An exception for unloading oysters until two hours after sunset
is made for New Hanover, Brunswick, and Pender counties (15A NCAC 03K .0106).

Oysters may be taken from prohibited areas for depuration in an approved depuration plant only
when oysters would otherwise be lost due to maintenance dredging operations. Specifications
for approved depuration plants can be found in 15A NCAC 18A Sections .0100 - .0900.
Proclamation authority, permits, and transportation guidelines are established (15A NCAC 03K
.0107(a), (b), and (c)).

Oysters harvested from polluted areas for depuration within or outside of the state of North
Carolina shall be transported under the supervision of the NCDMF (15A NCAC 03K .0107 (d)).

It is unlawful to ship oysters harvested for depuration to depuration facilities located in a state
other than North Carolina unless the facility is in compliance with the applicable rules and laws
of the shellfish control agency of that state (15A NCAC 03K .0107 (e)).

It is unlawful to possess or sell oysters in a commercial fishing operation without a harvest tag
affixed to each container. Tags shall be affixed by the harvester or dealer and must meet
certain criteria (15A NCAC 03K .0109).

5.4.3.3 Oysters

The oyster season from public bottom may begin on October 15 and may extend to March 31.
The specific dates are set by proclamation and the Fisheries Director may also specify days,
areas, harvest methods, daily time periods, and limit the quantity. A maximum daily harvest
limit or 50 bushels per fishing operation is set (15A NCAC 03K .0201).

The size limit for oysters is set by proclamation authority but can be no less than two and one-
half inches (15A NCAC 030 .0201).
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Oysters less than the legal size limit, dead shell, and any oyster cultch material must be culled
from the catch where the harvest took place (15A NCAC 03K .0202).

Dredges and mechanical methods prohibited areas include: Roanoke Sound, the shallow area
behind the Outer Banks from Oregon Inlet to Core Sound, Pamlico Sound bays generally less
than 6 feet deep, Core Sound and its tributaries, Back Bay, The Straits, Back Sound, North
River, Newport River, Bogue Sound, White Oak River, and all of the coastal waters of Onslow,
Pender, New Hanover, and Brunswick counties are closed to mechanical harvest of oysters
except on private bottom by permit. Only one oyster dredge may be used per vessel and
mechanical methods for oyster harvest are not allowed between sunset and sunrise. Oyster
dredges can weigh no more than 100 pounds (15 A NCAC 03K .0204, 03J .0303, and 03R
.0108).

Establishes current oyster sanctuaries in rule and prohibits the use of trawl nets, long haul
seines, swipe nets, or mechanical methods to take oysters or clams from Oyster Sanctuaries
designated in 15A NCAC 03R .0117 (15A NCAC 03K .0209)

Requires an Under Dock Oyster Culture permit to conduct recreational oyster culture under
private docks (15A NCAC 030 .0503(h)).

5.4.3.4 Nursery Areas

It is unlawful to use mechanical methods for the harvest of clams in a primary nursery area
described in 15A NCAC 3R .0103 (15A NCAC 03N .0104).

5.4.3.5 Leases and Franchises

It is unlawful to use mechanical methods for oysters on a lease or franchise without a permit.
Procedures and requirements for obtaining permits are found in 15A NCAC 030 .0501 (15A
NCAC 03K .0111).

Culling of oysters from private beds to the minimum size limit is required during the regular open
oyster season. A permit for harvesting from private beds is required at any time and a
certification form must accompany oysters sold during the closed season (15A NCAC 3K
.0205).

Establishes a size limit exemption for oysters raised by a hatchery or oyster aquaculture
operation 15A NCAC 03K .0207).

It is unlawful to take oysters from Seed Oyster Management Areas designated in 15A NCAC
03R 0.116 for planting on shellfish leases and franchises without first obtaining a permit.
Procedures and requirements for obtaining permits are found in 15A NCAC 030 .0501 (15A
NCAC 03K .0208).

All areas of public bottoms must meet certain criteria in order to be deemed suitable for leasing
for shellfish cultivation purposes (15A NCAC 030 .0201 (a)).

All leases greater than five or more acres and franchises must produce 10 bushels of shellfish
per acre per year or plant 25 bushels of cultch or seed shellfish per acre per year or plant 50
bushels of cultch per acre per year or a combination of cultch or seed prior to acceptance of
additional lease acreage (15A NCAC 030 .0201(b) and (c)).
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Planting, production, and marketing standards for compliance to maintain a shellfish lease or
franchise (15A NCAC 030 .0201 (d)).

Water columns superjacent to leases or franchises must meet standards in G.S. 113-202.1 in
order to be deemed suitable for leasing for aquaculture purposes (15A NCAC 030 .0201 (e)(f)).

All water column leases must produce and market 40 bushels of clams per acre per year or
plant 100 bushels of cultch or seed shellfish per acre per year (15A NCAC 030 .0201(q)).

Application information, maps, management plans, and marking of the proposed lease site are
specified (15A NCAC 030 .0202).

Processing of shellfish lease applications includes: inspection for compliance with standards,
modification of sites, notification of approval, and surveying requirements (15A NCAC 030
.0203).

Specifications established for marking poles, signs, spacing of marker, and removal of markers
(15A NCAC 030 .0204).

Management plan, survey, application of standards, and appeal-of-denial information is given
for lease renewals (15A NCAC 030 .0205).

Comments and formal protest procedures on lease applications are specified if any member of
the public wishes to protest the issuance of a lease (15A NCAC 030 .0206).

Owners of shellfish leases and franchises shall provide annual production reports to the
Division. Failure to furnish production reports can constitute grounds for termination (15A
NCAC 030 .0207).

States that cancellation proceedings will begin for failure to meet production requirements and
interfering with public trust rights. Corrective action and appeal information is given (15A NCAC
030 .0208).

Requirement for the transfer of a lease include: a minimum size of the lease, 30-day notification,
water columns are not transferrable unless approved by the Secretary in accordance with G.S.
113-202.1(f) and G.S. 113-202.2(f), training within 6-months after transfer, and resident status
before the transfer of ownership is given (15A NCAC 030 .0209).

Specifies survey requirements, management plans, and production requirements for recognized
franchises (15A NCAC 030 .0210).

Makes it unlawful to use a trawl, long haul, swipe net, dredge, or mechanical methods for
oysters or clams on any shellfish lease or franchise unless it has been duly authorized by the
Fisheries Director (15A NCAC 030 .0211).

Requires an aquaculture operation permit to conduct aquaculture operations (15A NCAC 030
.0503(f)).

5.4.3.6 Sanitation of Shellfish General

Definitions that apply to Sections .0300 to .0900 (15A NCAC 18A .0301).
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Specifies facilities and practices that require permits from NCDMF (15A NCAC 18A .0302 -
.0304).

5.4.3.7 Sanitation of Shellfish - General Operation Standards

Specifies minimum requirements for shellfish facility construction (15A NCAC 18A .0402 -
.0418).

Requires minimum sanitary conditions for harvest vessels and sanitary and refrigeration
requirements for transport vehicles to prevent adulteration and cross contamination (15A NCAC
18A .0419-.0420).

Requirements for daily buy, sell and ship records for shellfish (15A NCAC 18A .0421)

Sanitary requirements for sale of clean and wholesome shellstock (15A NCAC 18A .0422-
.0423).

Tagging requirements for shellstock including bulk shipments (15A NCAC 18A .0424-.0426).

Temperature and bacteriological requirements for shellstock with stop sale and disposal
provisions for non-compliance. (15A NCAC 18A .0427-.0430).

All restaurants, facilities, roadside stands etc. that offer for sale raw molluscan shellfish must
conspicuously display a consumer advisory to warn those with compromised immune systems
of the increased risk of serious illness or death from consumption of raw or undercooked
shellfish (15A NCAC 18A .0432).

Hazard Analysis and Critical Control Plan requirements, sanitation plan requirements and
monitoring records. These plans identify and address specific hazards and sanitation controls
in the permitted facility and are required under 21 CFR for all seafood processing facilities (15A
NCAC 18A .0433 -.0436).

Specifies requirements for grading and reshipping shellstock (15A NCAC 18A .0501-.0504).
5.4.3.8 Operation of Shellfish Shucking and Packing Plants and Repacking Plants

Lists specific requirements in addition to general requirements, for permitting and operation
including: food and non-food contact surfaces, sanitation, ice, shucking and repacking
requirements including heat shock methods, containers and labeling, and recall procedures.
5.4.3.9 Operation of Depuration (Mechanical Purification) Facilities

Lists specific requirements for: design, construction, sanitation, source water, disinfection,
laboratory procedures, and operation of a depuration facility.

5.4.3.10 Wet Storage of Shellstock

Lists specific requirements for design, sanitation, source water and equipment used in a wet
storage operation.
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5.4.3.11 Classification of Shellfish Growing Waters
Definitions that apply to Section .0900 (15A NCAC 18A .0901).

Shellfish growing areas are classified as Approved, Conditionally Approved (open or closed
status), Restricted, or Prohibited (15A NCAC 18A .902).

Sanitary Surveys are required for each growing area every three years and must include a
shoreline survey of pollution sources, hydrographic survey to evaluate meteorological and
hydrographic factors that affect pollution distribution, a bacteriological survey which includes a
minimum of 6 sets of samples per year for each sampling station in a growing area, and annual
update reports (15A NCAC 18A .0903).

Specifics regarding classification of growing areas, buffer zones and reclassifications (15A
NCAC 18A .0904-.0910).

Classification requirements specific to marinas, docking facilities and other mooring areas
including minimum prohibited area closure areas (15A 18A .0911).

Public Health Emergency is specified here with regards to immediate closure and re-opening of
shellfish waters (15A NCAC 18A .0913).

Laboratories operated by the Division for examination of shellfish and water must meet
minimum criteria specified here (15A NCAC 18A .0914).

5.4.4 Other Jurisdictions

Shellfish Sanitation and Marine Patrol are the primary Sections of NCDMF responsible for North
Carolinaés compliance with the National Shell fish
federal/state cooperative program recognized by the US Food and Drug Administration (FDA)

and the Interstate Shellfish Sanitation Conference (ISSC) for the sanitary control of shellfish

produced and sold for human consumption. The NSSP Guide for the Control of Molluscan

Shellfish consists of a Model Ordinance, supporting documents, recommended forms and other

related materials. The Model Ordinance includes minimum requirements that states who

participate in the ISSC must meet to allow for the culture, harvest, processing and sale of

molluscan shellfish.

The Shellfish Sanitation Section classifies shellfish growing areas and recommends closures
and re-openings to the Director that are implemented by proclamation. Growing area and
tagging enforcement is primarily carried out by the Marine Patrol Section. The Shellfish
Sanitation Section also permits and inspects shellfish shippers, reshippers, repackers and
shucker-packers and wholesale crustacean cooking facilities. The NCDMF Shellfish Sanitation
Section and Marine Patrol participate in the Interstate Shellfish Sanitation Conference (ISSC) as
voting delegates at biennial and annual meetings that develop and modify the minimum
requirements of the NSSP Model Ordinance.

Other than the Food, Drug and Cosmetic Act, under which the NSSP operates, the Lacey Act of
1981 probably has the most authority over shellfish. The National Marine Fisheries Services
(NMFS) enforces the Lacey Act, which prohibits import, export, and the interstate transport of
illegally taken fish and wildlife, which includes illegally- possessed clams.
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The ASMFC approved a plan in 1989 to control the transfer and introduction of shellfish,
although it has no authority over shellfish in the states (ASMFC 1989). The plan supports state
regulation. A key provision of the plan is the training of state biologists in detection and
management of shellfish diseases. The intent is to reduce introductions of diseases and pests
from contaminated areas into waters free of such organisms.
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6.0 STATUS OF THE STOCK
6.1 GENERAL LIFE HISTORY
6.1.1 Distribution

The eastern oyster (Crassostrea virginica) is a sessile filter feeding bivalve mollusk occurring
naturally along the western Atlantic Ocean from the Gulf of St. Lawrence to the Gulf of Mexico,
and the Caribbean Islands (Figure 6.1) (Bahr and Lanier 1981; Carlton and Mann 1996; Jenkins
et al. 1997; MacKenzie et al. 1997). Eastern oysters have also been described from Panama,
Venezuela, Brazil and Argentina (Wallace 2001). Carriker and Gaffney (1996) report eastern
oysters are distributed in the western Atlantic from Brazil northward through the Caribbean, and
Gulf of Mexico to the St. Lawrence River estuary in eastern Canada, a range of some 8,000 km.
However, Gaffney (2005) in testimony to the Eastern Oyster Biological Review Team reported
that the southern distribution of C. virginica can only be verified genetically to the northern
Yucatan Peninsula of the Gulf of Mexico, and other genetically distinct Crassostrea species
might occur in the Caribbean. Recent morphological analysis does suggest several similar and
related species of Crassostrea are distributed throughout the Caribbean and coastal South
America, with the southern range of the eastern oyster being limited to the Caribbean (Amaral
and Simone 2014).

Across this wide geographic range, eastern oysters inhabit varied habitat types in waters that
may reach between 0 to 32 °C annually (Butler 1954). Oysters may be found growing in
salinities as low as 5 parts per thousand (ppt) and as high as 40 ppt, however opinion for
optimum salinity range for the species varies but falls between 14 and 28 ppt (Galtsoff 1964;
Wallace 1966; Shumway 1996). Oysters can tolerate extremes in salinity for varying periods
depending on temperature, with greatest negative effects occurring at high temperatures (>32°
C) and low salinity (<5 ppt) (Loosanoff 1965; Rybovich 2014). In the central Atlantic region
eastern oysters are found from intertidal areas to depths up to eight meters (MacKenzie et al.
1997).

The distribution and survival of eastern oysters within habitat types is influenced by abiotic
factors such as salinity, tide, oxygenation, and flow (Stanley and Sellers 1986; Roegner and
Mann 1995; Kennedy et al. 1996; Lenihan 1999) as well as biotic factors such as disease,
bioeroders, and predation (Barnes et al. 2010; Johnson and Smee 2012; Pollack et al. 2012;
Dunn et al. 2014). More information on the impacts of introduced pathogens and native
bioeroders may found in Section 11.3.4: Biological Stressors.

In North Carolina, oysters are found from extreme southeastern Albemarle Sound near the
northern end of Roanoke Island southward through Croatan, Roanoke, and Pamlico sounds and
the estuaries of the southern part of the state to the South Carolina border (Figure 6.2). North
Carolina's oyster stocks are composed of both intertidal (oysters growing between the mean
high and low tide levels) and subtidal (oysters growing below the mean low water level)
populations. The intertidal populations are characteristic of the oyster stocks of the South
Atlantic Bight (Figure 6.3). These intertidal populations are found principally from Cape Lookout
southward. However, notable exceptions are the subtidal oyster rocks found in the Newport,
White Oak, and New river systems (Figure 6.2). Other scattered subtidal populations are found
in some of the larger systems farther south. North of Cape Lookout, oyster resources are
almost exclusively subtidal. This region is primarily influenced by wind driven tides, and the few
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intertidal oysters found in the area are in close proximity to inlets. The horse or crested oyster,
(Ostrea equestris), may be confused with small eastern oysters, and can be locally abundant
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Figure 6.1.  Distribution of Crassostrea virginica (shaded line) as adapted from Bahr and
Lanier (1981). Current research suggests the range of the eastern oyster
does not extend south of the Caribbean Sea (Amaral and Simone 2014).
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(comprising 50-100% of live oysters) at both intertidal and subtidal habitats in southeastern
North Carolina (Markwith et al. 2009).

6.1.2 Morphology

Eastern oyster bodies (meats) have no siphon, a small foot, a relatively small adductor muscle
and fillibranch gills with interlamellar junctions (Galtsoff 1964). These characteristics
differentiate the species from other North Carolina bivalves except the crested oyster, Ostrea
equestris. The interior of the eastern oyster shell contains a purple-pigmented adductor muscle
scar that does differentiate eastern oysters from other similar species within its range (Figure
6.4). Shell morphology can vary greatly depending on substrate and habitat conditions.
Eastern oyster shells tend to be elongated and thin and have few radial ridges where they grow
in intertidal and in high salinity areas. Shells of oysters grown in subtidal and lower salinity
environments tend to be rounded and thick with visible radial ridges (Stanley and Sellers 1986).
In the presence of predators eastern oysters have been shown to allocate more energy to shell
growth, resulting in thicker and heavier shells (Johnson and Smee 2012; Lord and Whitlach
2012). Shell thickness has also been found to correlate with latitude and water temperature
along the Atlantic coast, with southern warmer locations having oysters with thicker shells than
northern colder locations (Lord and Whitlatch 2014). Eastern oyster larvae settle on the left
valve and this valve is generally more cupped than the right that is normally found on top.
There is no gap between the shells when the two valves are completely closed (Yonge 1960;
Galtsoff 1964).

Figure 6.4. Left and right valves of a subtidal eastern oyster from Stump Sound North
Carolina, illustrating the purple pigmented adductor muscle scar in the
interior of the cupped left valve, and radial ridges on the exterior of the right
valve.
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6.1.3 Population Structure

Due to the variation of morphology, eastern oyster stocks cannot be identified on the basis of
physical differences. Initial electrophoretic analysis indicated there were three stocks of oysters
on the East and Gulf coasts. North Carolina's stock is thought to be part of the Atlantic coast
stock, which extends from Maine, to Key Biscayne, Florida. Other stocks were identified along
the West Coast of Florida to Corpus Christi, Texas, and in the lower Laguna Madre, Mexico
(ASMFC 1988).

The previous view which asserted there is insufficient information to conclude that distinct
physiological races of Crassostrea virginica exist (Kennedy et al. 1996), has been challenged by
a growing body of molecular evidence. Analysis of genetic markers has identified a distinction
between Atlantic and Gulf of Mexico populations, with the transition zone between the two
occurring south of Cape Canaveral near Stuart and West Palm Beach, Florida (Reeb and Avise
1990; Karl and Avise 1992; Hare and Avise 1996; Hoover and Gaffney 2005; Murray and Hare
2006). However, no physiological reproductive barriers have been demonstrated between the
two populations in cross breeding experiments (Zhang et al. 2010). This population boundary
along the eastern coast of Florida also falls along the division of the Carolinean and Caribbean
marine provinces separating temperate and subtropical groups of organisms (Briggs 1974).
Differences in genetic frequencies between Gulf and Atlantic populations has also been found in
other species including red drum, hermit crab, southern flounder, king mackerel and snapping
shrimp. This biological phenomenon was initiated 1.2 million years ago when sea level retreat
during glacial events in the Quaternary period created physical land barriers, isolating the Gulf
of Mexico from the Atlantic Ocean (Eastern Oyster Biological Review Team 2007).

Further evidence of genetic structure within the Gulf of Mexico has been described across
specific areas within that geographic region (Groue and Lester 1982; Hoover and Gaffney 2005;
Anderson et al. 2014). Within the Laguna Madre area of Texas, the distinct genetic structure
may be due to adaptation to the hyper saline conditions in this water body as well as isolation
from oyster populations to the north (Groue and Lester 1982).

Additional genetic analysis techniques suggest a second population division occurs in the Mid-
Atlantic region, separating the Atlantic coast stock into northern and southern Atlantic groups
(Wakefield and Gaffney 1996; Hoover and Gaffney 2005; Varney and Gaffney 2008). North
Carolina represents a transition zone within the Atlantic stock of eastern oyster, with a shift
between northern and southern types occurring approximately at the southern boundary of the
Pamlico Sound (Sackett 2002). Cape Hatteras marks the southern range extent for numerous
cool water marine species and northern extent for many temperate species, as well as
delineates the boundary between the Carolinian and Virginian marine provinces (Briggs 1974).

6.1.4 Reproduction and Recruitment

Oysters are typically dioecious (separate sexes) but have the ability to change sexes
(hermaphroditic) once each year when the gonad is undifferentiated (Thompson et al. 1996).
Kennedy 1983 found that natural oyster populations maintain relatively balanced sex ratios but
other researchers suggest that stress such as food limitation results in a higher ratio of males
(Bahr and Hillman 1967; Davis and Hillman 1971). Oysters found at the extreme ends of
salinity gradients also tend to have skewed sex ratios, with greater numbers of males found
higher in the estuary (Powell et al. 2013). The sex of nearby oysters may also influence
individual oyster sex determination (Smith 1949; Menzel 1951). Oysters first develop and
spawn as males, with larger older oysters tending to be composed of a higher percentage of
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individuals spawning as females (Galtsoff 1964; Kennedy 1983). Gonads may be developed in
oysters only two to three months old (Kennedy 1983). Fully developed oysters entering their
first summer season may spawn, but substantial portions of young-of-the-year oysters are not
sexually mature (Galtsoff 1964). Age or size selective mortality from disease and harvest
pressure can alter oyster population demographics and result in an earlier shift from male to
female gonads (Harding et al. 2012).

Formation of eggs and sperm is stimulated by increasing water temperatures during the spring
of the year (Galtsoff 1964; Kennedy et al. 1996). Fecundity estimates range from 2 million eggs
for a 4 cm (1.5 in) oyster to 45 million for an oyster 7 cm (2.8 in) in length (Kennedy et al. 1996).
Oysters may spawn several times per season making absolute determination of fecundity
difficult. Fecundity estimates are also complicated because the gonad is diffuse and invades
other tissues (Kennedy et al. 1996). Larger oysters allocate a greater percentage of their food
intake to egg production (Kennedy et al. 1996). In oysters collected from no take sanctuaries
across Pamlico Sound from 2006 to 2008, fecundity increased exponentially with oyster size
and reached the highest levels during May (Mroch et al. 2012).

Based on optimum spawning temperatures, there are three recognized spawning groups of
oysters: one from the Gulf of Mexico and Florida that spawns near 25 C, and two from the east
coast that spawn at 16 C and 23 C respectively (Atlantic States Marine Fisheries Commission
1988). Chestnut (1954) reported oyster spawning taking place in North Carolina beginning at
20 C (June), with peak spawning at 25 C (August/September). Salinities greater than 10 ppt
are also typically required for spawning (Breuer 1962). Under normal conditions, male oysters
spawn first in response to various physical stimuli and environmental conditions. Female
oysters are stimulated to spawn specifically by the presence of oyster sperm. Fertilization must
take place shortly thereafter in the surrounding waters, or the unfertilized eggs lose their
viability. Fertilized eggs develop through trochophore and veliger larval stages typically over a
period of two to three weeks but may last up to two months (Hopkins 1931). The more popular
larval development stage names, straight hinge (early stage) and umbo, eyed, and pediveleger
(advanced stages), refer to obvious morphological characteristics at the different stages.

According to Galtsoff (1964), larvae can migrate vertically in the water column and may be able
to maintain their position in the estuary by avoiding certain temperature or salinity changes. On
the other hand, Korringa (1952) conducted laboratory experiments that showed oyster larvae
had little control over the ultimate direction of their movement. Oyster larvae have been
documented to travel at least 30 miles (Bahr and Lanier 1981). Andrews (1983) found that
larval dispersion and the ultimate fate of the larvae are strongly dependent on prevailing
currents and flushing rates of estuaries. Kennedy et al. (1996) concluded that larval swimming
might supplement the effects of passive transport and enhance larval retention in estuaries.
Patterns of larval distribution in North Carolina estuaries remain relatively unstudied. However,
predictive models of Pamlico Sound larval dispersal from oyster sanctuaries have been
developed (Haase et al. 2012).

As the larval stage ends, oysters must locate a suitable attachment point or perish. Several
sites may be investigated before an oyster larva cements itself to the substrate (Kennedy 1996).
Several environmental factors, including light, salinity, temperature, and current velocity, may
influence the setting of larval oysters (Hidu and Haskins 1971). Oyster larvae also respond
positively to a protein on the surface of oyster shells and tend to set more readily near other
recently set spat (Kennedy et al. 1996). It has been suggested that oyster larvae may also
settle in response to the specific acoustic signature of oyster reefs, with laboratory and field
experiments demonstrating higher settlement in the presence of reef sounds (Lillis et al. 2013).
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These adaptations are apparently important to a reef-building animal that requires close
proximity for successful spawning. Larval oysters tend to set in the intertidal zone where
salinities are above 20 ppt (Mackin 1946; Menzel 1955) and set subtidally when salinities are
below 20 ppt (Loosonoff 1952; Menzel 1955). Generally, spatfall is higher in intertidal areas and
in areas where salinities are in the high range of spat tolerance (Bahr and Lanier 1981). Ortega
et al. (1990) found higher spatfall on deep-water cultch planting sites in the Albemarle-Pamlico
estuary, although these results could be influenced by a difference in cultch planting methods
between deep and shallow subtidal sites.

Chestnut (1954) reported recruitment peaks generally occurring in June, the latter part of
August and possibly another peak in October. Ortega et al. (1990) found recruitment in western
Pamlico Sound to be continuous, concentrated in one or two peaks depending on year and
location. Generally, peaks occurred in June (lesser) and September-October (greater).

Munden (1975) reported that spat monitors located in Morehead City and Wilmington did not
show a decline in availability of spat during the summer of 1972 until September. Kennedy
(1986) examined spawning and recruitment literature from various locations between Prince
Edward Island, Canada, and the west coast of Florida and found that intensity and success of
spawning and settlement varied with location and year in an essentially unpredictable manner.

6.1.5 Growth

Oyster growth is highest during the first six months after setting and gradually declines
throughout the life of the oyster (Galtsoff 1964). Seasonally, adult oysters grow most rapidly
during spring and fall in North Carolina. Shell growth was found to cease when water
temperatures reach 28 C and slowed when temperatures decreased to 5 C (Chestnut 1954).
Ortega et al. (1990) examined data from 1979-1989 and found that spat from all western
Pamlico Sound sites attained lengths of 10-40 mm during the first year and reached marketable
size (76 mm) by the end of three years. Godwin (1981) reported growth rates of transplanted
intertidal seed oysters averaging 10 to 20 mm per quarter with a maximum of 40 mm in three
months. Varying growth rates have been observed in different areas and under different
conditions in North Carolina. Between 2006 and 2008, Puckett and Eggleston (2012) found
differing growth rates across six oyster sanctuaries in Pamlico Sound. Regional differences in
oyster growth have been reported in Chesapeake Bay (Kennedy and Breisch 1981). Roegner
and Mann (1995) found no correlation between daily growth rates of juvenile oysters and oyster
density, suggesting that competition through crowding does not affect oyster growth rates for
the densities tested. Growths rates in other East and Gulf coast regions produce market size
oysters in time periods ranging from 18-24 months in the Gulf of Mexico (Hofstetter 1977,
Berrigan et al. 1991) to 4-5 years in Long Island Sound (Shumway et al. 2003).

6.2 STOCK STATUS
6.2.1 Unit Stock

For the purposes of stock assessment, the unit stock is considered all Eastern oysters occurring
within North Carolina coastal waters.

6.2.2 Assessment Data & Methods
Data are not available to perform a traditional assessment so it was not possible to estimate
population size or fishing mortality rates. Currently, the only data representative of the stock are

the commercial landings and associated effort. For this reason, the current assessment focuses
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on trends in catch rates in the commercial oyster fishery. These catch rates should not be
considered an unbiased representation of trends in population size; fisheries-dependent data
are often not proportional to population size due to a number of caveats and should be
interpreted with caution if the interest is relative changes in the population (see Section 6.6).

The North Carolina commercial Eastern oyster fishery is subject to trip limits, which could bias
catch rates (Mike Wilberg, UMCES, pers. comm.; John Walter, NOAA Fisheries, pers. comm.);
that is, the trip limits affect the amount of catch that is observed per unit effortd the true value of
the variable cannot be observed. Here, a censored regression approach was attempted to
calculate an index of relative abundance (numbers harvested per transaction) using data
collected from a fishery with trip limits.

Data were obtained from the North Carolina Trip Ticket Program for 1994 through 2013. The

censored response variable (catch per unit effort) was fit within a Generalized Additive Models

for Location Scale and Shape (GAMLSS) framewor k u
al. 2014) and 6ésurvivaldéd (Therneau 2014) packages
estimated for both hand harvest and mechanical harvest in each of the major water bodies from

which Eastern oysters are harvested where sufficient data were available. Data are summarized

by fishing year (October through March for hand harvest and November through March for

mechanical harvest). Only landings from public bottoms were examined.

6.2.3 Trends in Catch Rates

Catch rates were expressed as bushels harvested per transaction. The censored regression

approach failed for both hand and mechanical harvest data despite trying three different

distributional assumptions (lognormal, gamma, t). This failure is believed to be due to the large

number of trips (transactions) that meet or exceed the trip limit in both fisheries (Figures 6.5,

6.6). Similar work found thatwhenO about 50% of the trips equaled o
there was not enough information from the uncensored trips to produce a reliable model. Here,

51.4% of trips by hand gears equaled (39.3%) or exceeded (12.1%) the trip limits over all water

bodies and fishing years combined; the number of trips equaling or exceeding the trip limits for

mechanical gears was 43.5% (42.9% equaled and < 1% exceeded).
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6.2.4 Fishing Mortality
Available data are considered insufficient for estimating reliable fishing mortality rates.
6.2.5 Stock Status

North Carolina commercial oyster landings have been in decline for most of the past century
(Figure 7.10). This decline was likely initiated by overharvest and compounded by habitat
disturbance, pollution, and biological and environmental stressors. The NCDMF has designated
Eastern oyster as a species of concern. Species designated by the NCDMF with a concern
status exhibit one or more of the following: increased effort (Figure 6.7), declining landings,
truncated age distribution, or are negatively impacted by biotic and/or abiotic factors (e.g., water
guality, habitat loss, disease, life history, predation, etc.). Oysters are believed to be vulnerable
to overharvest because several factors negatively impact their survival. There are insufficient
data to conduct a traditional stock assessment for the Eastern oyster in North Carolina. Until
that time, the NCDMF Oyster Plan Development Team recommends that the status of Eastern
oyster in North Carolina continue to be defined as a species of concern.

16,000 +
14,000 + OHand B
12,000 + B Mechanical -
10,000 +
8,000 +
6,000
4,000 -

= Ly

Number of Trips

Fishing Year
Figure 6.7.  Annual number of trips (transactions) by gear type and fishing year.
6.2.6 Special Comments
Trends observed in fishery-dependent indices must be interpreted carefully. In order for a
fisheries-dependent index to be proportional to abundance, fishing effort must be random with

respect to the distribution of the population and catchability must be constant over space and
time. Other factors affecting the proportionality of fishery-dependent indices to stock size include
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changes in fishing power, gear selectivity, gear saturation and handling time, fishery regulations,

gear configuration, fishermen skill, market prices, discarding, vulnerability and availability to the

gear, distribution of fishing activity, seasonal and spatial patterns of stock distribution, changes

in stock abundance, and environmental variables. Many agenci es, such as the N
require fishermen to report records of positive e
records in the calculation of indices can introduce further bias.

Regardless of how oyster data are collected and analyzed, an important issue that should be
settled is that of stock identification. A stock, for assessment purposes, consists of a population
(of a single species) for which population processes (i.e., recruitment, survival) are independent
of processes of other populations. If, for example, recruitment and survival patterns for oysters
in Pamlico Sound are independent of patterns in Stump Sound, they are probably discreet unit
stocks and each should be analyzed and managed separately. If the existence of multiple unit
stocks is unknown, and stocks are managed based on a statewide assessment (i.e., one
assuming all Eastern oysters in the state belong to a single, unit stock), the risk of over- or
under-harvesting will exist in regions where conditions differ from the statewide trend. It is quite
probable that multiple oyster stocks exist in North Carolina waters and, therefore, responsible
management should include their identification. GIS technology may also be helpful in
determining hydrodynamic processes and larval transport that would be necessary to determine
the unit stocks. Polymerase Chain Reaction methods for oyster disease assessments should
also be acquired to more quickly and efficiently process samples and test for multiple diseases
since natural mortality rates are necessary to assess oyster populations. Outside labs have
been used and should be used periodically to test for diseases other than Dermo.

6.3.7 Research Recommendations

1 Support improving the reliability for estimating recreational shellfish harvest

1 Survey commercial shellfish license holders without a record of landings to estimate
oyster harvest from this group

1 Determine the effects of harvest on the suitability of habitat for oysters

91 Develop regional adult abundance indices (fisheries-independent)

7.0 STATUS OF THE FISHERIES
7.1 COMMERCIAL FISHERY
7.1.1 Historical Public Bottom Fishery

The early North Carolina oyster fishery was legally conducted using hand methods only, and
oysters were prohibited from being sold out of state until 1872 (Thorsen 1982). Prior to 1880,
New Bern and Wilmington were the state's major oyster markets. Beaufort and Washington
were also sites for significant oyster trade. Between 1872 and 1889, oysters were not shipped
from North Carolina to the large eastern cities, even though the law allowed, because the
abundance of oysters in Long Island Sound, Delaware Bay and Chesapeake Bay supplied their
needs (Figure 6.2) (Chestnut 1951).

Winslow (1889) reported that 170,000 bushels of oysters were landed in 1880, and that

fishermen interviewed in the Pamlico Sound area reported heavy mortality and poor condition of
oysters. The season ran from September through April, and oyster dredging was not allowed
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on public bottom at that time. It should be noted, however, that dredging was allowed on private
gardens as early as 1855 and there was no marine law enforcement agency to enforce these
laws (Thorsen 1982). It is generally accepted that the landings in 1880 and the 167,950 and
161,423 bushels landed in 1887 and 1888, respectively, were landed primarily by hand harvest
methods and from relatively shallow water. It was not until 1889, after depleting their own
resources, fishermen from northern states entered North Carolina and fully exploited North
Carolin a 6 s -véhterePpmlico Sound oyster resources with dredges and efficient mechanical
tongs (Chestnut 1951).

A loophole in an 1887 law, which allowed dredging only in waters greater than eight feet deep in
Pamlico and Roanoke sounds, pertained only to residents, with no restrictions to prevent out-of-
state fishermen from dredging anywhere in North Carolina waters. This situation led to a
conflict known as the "Oyster Wars," when dredgers from northern states caught large amounts
of oysters from virgin stocks in Pamlico Sound. Residents relied heavily on tonging and were
not familiar with dredging methods. Finally, after many attempts, a law prohibiting any
harvesting by non-residents was passed and enforced in 1891. Consequently, over 300 out-of-
state oyster boats left North Carolina waters at one time. Attempts to return to hand-harvest-
only management from 1892 to 1895 and limited dredging in 1896 resulted in huge declines in
oyster production and closing of many of the oyster canneries that opened during the "Oyster
Wars." In 1897 the dredging law was amended, allowing limited dredging, a longer dredging
season, and more law enforcement, resulting in a great increase in landings and reopening of
the canneries. From 1887 to the present, landings reached their highest level in 1902 at
806,363 bushels and approached 800,000 bushels only one other time on record (789,849
bushels in 1889) (Table 7.1). All of the oyster landings prior to 1931 were accomplished using
hand methods and sail-powered oyster dredge boats.

While the series of events around the turn of the century readily shows the relationship between
harvesting with dredges and its pronounced effect on the volume of oyster landings,
management measures taken after the decline in landings beginning in the early 1900s appear
to have had little long-term effect. There appear to be several contributing factors which
allowed for the continuing decline. Coon oysters (long, slender oysters shaped like a raccoon
footprint; typically found in intertidal areas) were exempt from size limits until 1971. There was
also no definition of a coon oyster, and enforcement was apparently at the discretion of
individual officers. Taking oysters for personal consumption was also allowed year-round until
1966. These harvest factors were extremely harsh on oyster resources in the southern
estuaries (A. F. Chestnut, UNC-Institute for Marine Sciences, pers. comm. 1991). Also,
adequate enforcement seemed to be lacking, allowing for harvest of undersize oysters for sale
and for planting on private oyster beds in Chesapeake and Delaware bays (Thorsen 1982;
Chestnut 1951). The lack of harvest limits and lack of restrictions on oyster dredge weight until
1947 probably had a pronounced effect on oyster habitat as well.
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Table 7.1. North Carolina oyster landings in pounds of meat and bushels, 1880-2013.
(Chestnut and Davis 1975; National Marine Fisheries Service unpublished data;
NCDMF Trip Ticket Program).

YEAR POUNDS BU. (x 1,000) YEAR POUNDS BU. (x 1,000)
1880 938,400 134 1970 382,500 79
1887 1,175,650 168 1971 423,400 88
1888 1,129,960 161 1972 470,112 103
1889 5,528,942 790 1973 548,351 112
1890 4,456,075 637 1974 558,821 109
1897 4,740,675 677 1975 424,831 84
1902 5,645,928 807 1976 333,315 61
1908 4,159,320 594 1977 365,714 69
1910 1,834,058 262 1978 449,544 84
1918 1,197,630 171 1979 665,439 132
1923 3,089,146 441 1980 723,099 139
1927 2,397,750 343 1981 550,502 119
1928 2,286,610 327 1982 611,998 155
1929 2,828,420 404 1983 724,509 123
1930 2,205,674 537 1984 724,557 128
1931 1,500,571 353 1985 545,439 100
1932 1,201,356 275 1986 745,548 120
1934 1,160,700 271 1987 1,425,584 226
1936 2,480,500 651 1988 913,100 157
1937 1,940,900 457 1989 529,858 92
1938 1,426,900 334 1990 328,850 52
1939 1,055,600 313 1991 319,040 48
1940 690,400 204 1992 293,956 50
1945 1,707,100 586 1993 223,136 35
1950 1,322,100 238 1994 183,704 35
1951 1,531,900 253 1995 220,661 42
1952 1,620,900 331 1996 210,931 40
1953 1,525,300 310 1997 218,970 41
1954 998,400 210 1998 224,214 42
1955 731,000 150 1999 216,858 41
1956 1,318,000 285 2000 203,427 38
1957 1,086,500 239 2001 258,086 49
1958 1,041,500 228 2002 243,775 46
1959 1,311,000 287 2003 261,043 49
1960 1,216,200 289 2004 367,961 70
1961 1,209,100 233 2005 378,014 71
1962 961,400 192 2006 447,889 85
1963 694,000 133 2007 441,415 83
1964 727,700 153 2008 466,176 88
1965 863,700 166 2009 573,630 108
1966 626,200 119 2010 1,040,407 197
1967 514,900 98 2011 800,517 151
1968 402,600 84 2012 440,063 83
1969 370,300 80 2013 586,619 111
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Even though oyster dredging was blamed for overharvesting and depletion of oyster resources
in Delaware Bay and Chesapeake Bay, North Carolina fishermen adopted the practice and laws
were passed allowing its use. Early attempts at regulating this fishery limited the dredging
areas to open sound waters in depths over certain limits. The 1887 law allowed oyster dredging
only in Pamlico and Roanoke sounds in waters 8 feet deep or greater (Thorsen 1982). This law
was abolished in 1891 due primarily to the non-resident dredgers. Dredging was reinstated in
1895 after oyster landings dropped drastically, but only from February 1 through May 1 in
Pamlico Sound waters ten feet in depth or greater (Thorsen 1982). A heavy tax was also
placed on dredge boats, discouraging re-entry into the fishery, and oyster landings were again
very low the following season (Thorsen 1982). In 1897 the season was lengthened by two
months and landings rose to 677,239 bushels.

In 1903, 1905, and 1909, changes were made in the statutes that better defined the area where
oyster dredging was allowed. The new laws dropped the depth restriction and reduced the
open area. By 1909, only the open waters of Pamlico Sound outside the mouth of all tributaries,
offshore of the shoal area behind the Outer Banks, outside of Carteret County, and southwest of
Bluff Shoal were available for dredging (Figure 7.1). Oyster landings during this period also fell,
reaching a low of 171,090 bushels during 1918.

Available rulebooks indicate that by 1927, the Fisheries Commission reopened Pamlico Sound
north of Bluff Shoal, West Bay (then known as Cedar Island Bay), East Bluff Bay, West Bluff
Bay, Juniper Bay, Neuse River, Pungo River, and Great Island Narrows to oyster dredging
(Figure 7.2). Only sail powered boats were allowed. The Fisheries Commission was given rule-
making authority in 1915. It is not known exactly when between 1915 and 1927 the change in
areas available for taking oysters with dredges occurred. These rules were in conflict with the
statutes until 1950 when the statutes were repealed. It is thought that the rules were made
available to the fishermen and were used for enforcement purposes.

The areas where oyster dredging was allowed by sail power remained relatively unchanged
except for openings and closings of a few Hyde and Pamlico county bays until 1952. The
distinction between power and sailboat dredging disappeared by 1955.

While power boats had been around since before World War |, they were not allowed for
dredging oysters until 1931, when Pamlico Sound north of Long Shoal, Wysocking Bay,
Cunning Harbor, West Bluff Bay, Great Island Narrows, Rose Bay, Juniper Bay, and Swan
Quarter Bay were exempted from the general rule of sail power only for dredging (Figure 7.3).
These powerboats were restricted to a length of 30 feet and hand dredges only (no power
winches allowed for raising dredges). Pamlico Sound north of Long Shoal and Wysocking Bay
remained open, but several Hyde and Pamlico county bays opened and closed to power boat
dredging between 1931 and 1944. In 1944 power boats 32 feet long and under were allowed
to pull hand dredges in Pamlico Sound, Pamlico River, Neuse River, Wysocking Bay, East Bluff
Bay, West Bluff Bay, Juniper Bay, Great Island Narrows, Swan Quarter Bay, Rose Bay, Deep
Bay, Mouse Harbor, Middle Bay, Jones Bay, Bay River, Turnagain Bay, Long Bay, Point of
Marsh, and Cedar Island Bay (now known as West Bay) (Figure 7.4). This change represented
a significant expansion, probably caused by World War Il and resultant increases in price and
demand for oysters. In 1946, the hand dredge restriction was dropped, and in 1948 the boat
size restriction was also removed.
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Figure 7.1.  Open oyster dredging area 1909 (hatched), sail power only (Marshall 1995,
NCDEQ GIS database).
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Figure 7.2.  Open oyster dredging area 1927 (hatched) sail power only (Marshall 1995,
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Figure 7.3.  Open oyster dredging area for powerboats (hatched), 1931 (Marshall 1995,
NCDEQ GIS database).

The North Carolina General Assembly also made changes in oyster laws during this time
period. Beginning in 1947, powerboats were limited to pulling one dredge weighing no more
than 100 pounds and a daily take of no more than 75 bushels of oysters. Sailboats were
allowed to pull two dredges of any weight with the same daily harvest limit.

Another significant change in the rules occurred in 1955, which reversed the approach to

wording the restriction on dredging areas. The 1955 rulebook described the areas that were
closed to oyster dredging instead of describing the open areas. The only closed areas were
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Figure 7.4. Open dredging area for powerboats (hatched), 1944 (Marshall 1995, NCDEQ
GIS database).

the reef area behind Ocracoke Inlet and Portsmouth Island down to the Swash and several
Carteret County areas, including Core Sound, Back Sound, Bogue Sound, Straits, North River,
Newport River, and Back Bay (Figure 7.5).

During the 1960s, several areas were added to the list that prohibited oyster dredging, including
New River, Shallotte River, Lockwood®& Folly River, South River, White Oak River, Saucepan

Creek, and Currituck County (Figure 7.6). North Bay was added in 1974, and South River was

reopened to dredging in 1975. The formally designated primary nursery areas were added to
the list of prohibited dredging territories in 1977.
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