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ABSTRACT

The North Carolina Division of Marine Fisheries' (DMF) mission is to
manage the coastal fisheries for the optimum benefit of all of MNorth
Carolina's citizens. Management requires the evaluation of the status of
stocks under given conditions (stock assessments). Information needed for
these assessments includes stock identification, catch (landings., effort, and
biological samples), and l1ife history. Available data collected by the DMF
come from Jlong term monitoring programs (commercial and recreational
statistics, fisheries catch sampling, and surveys) and short term research.
Gaps in the available data are identified and species are prioritized based on
commercial and recreational 1landings, Jjurisdiction, current problems and
environmental considerations. Recommendations to fill the data gaps are based
on data needs, data availability, and prierities. These recommendations
include, but are not limited to: continue monitoring programs to collect
landings, effort, age and size composition and year class abundance; conduct
stock assessments and update them regularly:; allocate the time and resources
needed to conduct these analyses; implement mandatory commercial fisheries
trip ticket reporting; and initiate bioclogical sampling of hard clams and
estuarine gill net fisheries.
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INTRODUCTION

Over one-half of the U.5. commercial fisheries catch is comprised of
estuarine dependent species. The proportion of estuarine dependent species in
North Carclina Tandings exceeds 90% annually (Street and McClees 1981). Total
North Carolina commercial landings for 1988 were 182.7 million pounds of
finfish and shellfish (crustaceans and mollusks), with a dockside value of
$77.8 million. This value represents the money fishermen received for their
catch before any further value is added by packing, freezing, processing,
marketing, etc. Comparable estimates of recreational landings and theijr
contribution te North Carolina's economy are not available:; however, it has
been estimated that recreational fishing in the South Atlantic (North Carelina
to Florida) in 1980 resulted in retail sales in excess of %870 million., not
including multiplier effects (Centaur Assoc., Inc. 1985). HNorth Carolina's
largest estuary is the Pamlico-Albemarle Sound system. Landings of edible
finfish and shellfish and their dockside value in the counties surrounding
this system account for approximately two-thirds of the state's edible seafood
landings and value.

The North Carolina Division of Marine Fisheries (DMF) is charged with the
stewardship of the state's marine and estuarine 1iving resources. The DMF's
approach is to gain sufficient knowledge of the fish and fisheries to be able
to determine the reasons for trends and changes in abundance and catches, and
to use that knowledge to guide and evaluate regulation of the fisheries. In
management, the Division seeks to blend biological information with economic
and social information to achieve optimal utilization of the resources in the
long-term. To be reasonable and successful, management must consider the
complexities involved 1in multi-year, mixed species fisheries which may span
several management agencies with varying authorities and management
philosophies.

The DMF has developed long-term monitoring and data-collection programs
in order to provide biological information needed for management decisions.
These data are compiled, entered on the Division's computerized database, and
analyzed to provide management recommendations to the North Carolina Marine
Fisheries Commission (MFC), which has regulatory authority over the marine and
estuarine fisheries.

Data needs for fisheries management are based on why and how the MFC and
OMF exercise control over the fisheries. There are a number of reasons why we
manage, including: (1) to maintain and enhance stock levels (2) to restore
depleted stocks levels, (3) to increase the use of under-utilized resources by
the commercial/recreational industry, (4) to provide the opportunity for the
commercial and recreational fishing industries to be economically viable, (5)
to provide the opportunity for recreational fishermen to enjoy their sport,
and (6) to insure optimal levels and variety of seafood to consumers. Knowing
why we manage fisheries stocks, we can determine how we manage. Fisheries
management involves: (1) establishing goals and objectives for each fishery
or species complex, (2) developing a plan with appropriate measures to attain
the goals and objectives, (3) implementing the plan through conversion of



measures into appropriate management actions, (4) measuring the effectiveness
of management towards achieving the goals and objectives by monitoring and
assessing results of the actions, and (5) designing flexibility inte the
process to accommodate changes from unforeseen factors.

In order to translate the "why's" of management into specific actions,
the initial "how" steps must be accomplished; that is, establish goals and
objectives and develop procedures. This project was conducted to accomplish
these two steps, with four specific objectives:

L. Develop management goals and objectives for North Carolina's coastal
fishery resources;

2. Define the fishery data needed for stock assessments;
3. Identify and evaluate existing data; and

4. Recommend appropriate adjustments to existing data collection
activities and additiconal data which need to be collected

Key terms used in this report, such as ‘"management", "research",
"development", etc. are defined in the Glossary of the report.

MANAGEMENT GOALS

The general mission of the DMF is to manage the coastal fisheries for the
optimum benefit of the citizens of North Carolina. It must be remembered that
research, monitering, assessment, development and enhancement activities can
be conducted on the fisheries resources and habitat, but regulation and
enforcement can apply only to the people using the rescurces. The DMF must
consider the rescurce, the habitat, and the various users when making
management decisions.

North Carolina General Statutes specifically authorize the Department of
Natural Resources and Community Development to "collect such statistics,
and research data as is necessary or useful te the promotion of sports and
commercial fisheries in MNorth Carolina and the conservation of marine and
estuarine resources generally; conduct or contract for research programs..."
(General Statute 113-181). The DMF is the arm of the Department which carries
out this duty. Collection of fisheries statistics is specifically provided by
General Statute 113-163. A shellfish management program is authorized by
General Statute 113-204. Cooperative agreements with public and private
entities "in the overall best interests of the conservation of marine and
estuarine resources..." are authorized by General Statute 113-224. Membership
in the Atlantic States Marine Fisheries Commission, which provides a medium of
interstate coordination, is provided by General Statute 113-252.
Participation in the required Fishery Management Council is authorized by
Federal law, PL 94-265.

Based on the Division's legal authority and stated mission, six general
management goals are given below:



1. To maintain or increase fisheries productivity through conservation
of fisheries habitat and stocks

2. To guide wise resource utilization through preparation and jmp1e-
mentation of state fishery management plans and improved regulatory
and enforcement activities

3. Te improve and expedite management decisions by conducting careful]y
planned research and monitoring of the fisheries resources, habitat,
user groups, and harvest methods

4. To promote conservation of the resources and habitat through in-
creased interaction with resource users, including a marine resour-
ces education program

5. To improve all aspects of interjurisdictional fisheries management,
both intrastate and interstate, by cooperating with other North
Carclina agencies and the universities, the marine fisheries manage-
ment agencies of other Atlantic coast states, the Atlantic States
Marine Fisheries Commission (ASMFC), the Atlantic Coast regional
Fishery Management Councils, and federal fisheries agencies

6. To provide public access to fisheries resources through development
of specific access facilities in cooperation with other governmental
entities

Fishery management plans (FMPs) have been prepared for species of impor-
tance to North Carolina through two organizational entities: (1) The Inter-
state Fisheries Management Program of the ASMFC, and (2) the regional Fishery
Management Councils under the Magnuson Fishery Conservation and Management Act
of 1976 (MFCMA, PL 94-265). The ASMFC program is concerned with species for
which the predominant harvest occurs within internal waters of various coastal
states and/or the Territorial Sea (the area extending offshore for three
nautical miles from the ocean beach). Plans prepared by the Councils concern
species harvested predominantly within the Exclusive Economic Zone of the
United States (that area between three and two hundred nautical miles
offshore). Table 1 lists the FMPs affecting North Carolina fisheries which
have been prepared by the ASMFC and the Councils.

A total of 18 different objectives were identified in these nine ASMFC
and six MFCMA plans, several of which were specific for a single plan. Four
objectives could be considered as generic because they appear in more than
half of the plans. These objectives are:

1. Maintain spawning stock(s) sufficient to minimize possible recruit-
ment failure

2. Promote cooperative collection of biological, economic, and social

data required to monitor and assess the stocks and plan implementa-
tion



Table 1. ASMFC and MFCMA plans which affect North Carolina fisheries.

Year Year
ASMFC approved MFCMA approved
Striped bass 1981 Coastal pelagics (king and Spanish 1982
mackerel, cobia, and others)
Atlantic menhaden ig82 Reef fish (snappers, groupers 1983
porgies, seabass, etc.)

Summer flounder 1982 Sea scallops 1983
Weakfish 1984 Atlantic mackerel, squid, and 1983
butterfish

Atlantic swordfish 1985
American and 1984 Summer Tlounder 1888

hickory shad,
river herring

Red drum 1985 Atlantic billfish 1988
Spotted seatrout 1G85
Spot 1987
Atlantic croaker 1987




3. Promote research which increases understanding of the species and
its fishery

4. Promote harmonious use of the resource among user groups

Ancther objective (Promote environmental standards necessary to maximize
natural production of the species.) was included in seven plans. None of the
other objectives were included in more than four plans.

Based on the above review of existing management plan objectives, the
foellowing general objectives are established for management of HNorth
Carolina's economically impertant coastal fisheries:

1. Maintain spawning stocks sufficient to minimize possible recruitment
failure
Z. Collect bielogical, economic, and social information necessary to

monitor the stocks and assess condition of the stocks and fisheries

3. Promote research necessary to fill didentified gaps in knowledge
needed to make decisions concerning the stocks and fisherijes

q. Promote environmental standards necessary to maintain the stocks and
their dependent fisheries

B Promote harmonious use of the fisheries resources among the various
User groups

6. Conduct research, promulgate and enforce regulations, and take other
steps (such as stocking) to promote rebuilding of depressed stocks

T Promote actions, such as habitat modification, which contribute to
maintenance and improvement in the status of stressed stocks.

The first five objectives pertain to all economically important species
while objectives #6 and #7 only apply to certain species (Table 2).

NEEDED FISHERY DATA

It is critical that adeguate fishery-dependent data (data collected from
the fisheries harvests), as well as fishery-independent data (data collected
by sampling the stock directly), be available to fisheries resource managers.
These data are needed so that decision makers can take into account the
condition of the fish stocks and the potential effect on these stocks of
actions being contemplated. For the purposes of this report, needed data are
defined as the data needed to complete stock assessments. For assessment of
stocks which reside entirely in North Carclina, the data needed include all
the data identified below. For stocks which reside in an area greater than
North Carolina, the data needed only includes information relevant to the
period in which the stock is in North Carolina. Although important to



Table 2. Management cbjectives for the principsl marine and estuarine species (species groups) of Horth Carolina.

Species

Objectives®
Spawning Stock Enhance-
stock Monitor Besearch = Epviromment Harmony Lecovery L S

Bluefish
Catfish
Croaker
Red drum
kperican esl
Summer flounder
Southern flounder
Harvest/butterfish
Hickory shad
Eing mackersl
Kingfish
Menhadsn
Mollets
Porgies
River herring
Elack seabass
weakfish
Spotted seatrout
Emerican shad
Sharks
Snapper/grouper
Spanish mackerel
Spot
Striped bass
Tilefish
Tunas

ite perch
Blus crabs
Shrimss
Hard clams
Oyster
Bay scallops
Calico scallope

MM MM oM oM MO OM O OMoM oM MO M OM M oM M OM M OMOM KoM N M M X X X M XM
SOBC M B M MW oMM MM MM M M MMM X M oM oM oM M M OM oM oM OM M OM oM MM
36 M Mo Mo oM M o3 oM MM M oW oM M oM M M OM M oMM M oMM M MM MM MM

MM M OM oM N M oM O M oW X MO M N oM M oM oM oM oMM MM M MK MK MM NM
MooMooMoWo¥ oM oMo MMM M MM M OM oM M R M oMo MM M K N M MM MoK

*Spawning stock
Monitor

REesearch

Environmant

Harmony H

Stock recovery

Enhancement

Maintain spawning stocks sufficient to minimize possible recruitment failore

Collect biological, economical and social informetion pecessary to monitor the stocks and assess
condition of the stocks and fisheries

Promote research pecessary to f111 identified gaps in kowwledge pesded to make decisions concerning
the stocks and fisheries

Fromote envirommental standards necessary to maintain the stocks and their dependent fisheries
Promote harmonious use of the fisheries resources among the various user groups

Conduct research, promilgate and enforce regulations, and take other steps (such as stocking) to
promote rebuilding of depressed stocks

Fromote actions, such as habitat modification, which contribute to maintenance and improvement in the
status of stressed stocks



fisheries management, other data needs (socioceconomic, environmental) are be-
yond the scope of this study. Data needed for stock assessments are well
defined (Gulland 1966, 1969, 1983; Ricker 1975, Caddy and Bazigos 1985, Pauly
1984). The data needs vary slightly among species, and specific differences
are taken into account when identifying the data availability and gaps later
in this report. The basic data needs for stock assessments are identified by
the following categories:

1. Stock Identification

II. Catch {landings, effort, and biological samples)

A. Commercial
E. Recreational
E: Bycatch

II1. Fishery-Independent Surveys
A. Juvenile
B. Adult
IV. Life History
A. Mortality (natural, fishing, total)
B. Reproductive Parameters (fecundity, age at maturity)
C. Age and Growth
0. Movements and Migration
Stock Identification - Managers must be able to identify the group of fish
that is being affected or which management practices will affect. A common
problem is that fisheries data are used to calculate population parameters
without considering if the species effectively constitutes a unit stock
{(Gulland 1983). The assumption of one stock is invalid, if in actuality, a
fishery is based on several stocks or only part of a stock.

Many times a combination of data sources are needed to identify a stock
adequately. Methods to examine possible stock separation include (Gulland
1983):

1. Distribution of fishing

2 Spawning areas

3. Values of population parameters



4. Morphological and physiological characteristics
5. Mark/recapture studies
6. Biochemical techniques

The method that can give the clearest evidence of stock separation is
mark/recapture studies (Gulland 1983). The ideal method is to tag in two
areas simultaneously with potential return rates equal throughout the area of
interest. Tagging studies can also determine migration patterns, and when and
at which age fish occur in different fisheries that may be exploiting the same
unit stock. Frequently, tagging projects are expensive and return rates are
low, so combinations of other available data are used to help delineate
separate stocks.

Catch Data - Data for the determination of trends, stock status, and fishery
models come primarily from commercial fisheries, with additional data from
recreational fisheries and fishery-independent surveys. Fishery-dependent
data provide the greatest amount of data at the lowest cost to management
agencies. These data are extremely important, but caution must be taken
during data collection because it relies on subsampling and input from the
non-scientific community, sometimes leading to inaccurate data. Types of data
used by stock assessments collected from commercial and recreational fisheries
include total catch, effort, and biological data.

Catch data must be a reliable estimate of the quantity harvested. All
removals from a stock, including bycatch from other fisheries, need to be
identified. Many times discards are ignored, leaving the full impact of
fishing unknown (Gulland 1983). Although landings data are important, alone
they can only indicate major changes in abundance, since the amount of fishing
in many fisheries is greatly influenced by weather and market conditions.

The amount of fishing (effort) is a measure of the cost of fishing and of
the fishing mortality coefficient. As with total catch, all effort on a stock
needs to be identified. It is often difficult and impractical to derive total
effort on a fishery, so effort is usuwally estimated from data on part of the
fishery (Gulland 1983). Data needed to dJdentify effort include craft
specifications, areas fished, depth caught, gear type, and time fished (Caddy
and Bazigos 1985), When effort data are available and the unit of
effort for which the catchability coefficient is most nearly constant, it is
possible to calculate on average catch-per-unit-of-effort (CPUE). This is one
of the most vital population parameters, especially when fishery-independent
data are not available. The CPUE can be used in a wvariety of analyses,
including estimating changes 1in stock abundance (Ricker 1975). In most
assessments some effort data will have to be used in the analyses.

Biological data from commercial and recreational fisheries are important
to stock assessments by providing indicators of stock condition and in
analyses and population modelling. These data include age, size (length and
weight), sex, and others (Ricker 1975, Gulland 1983). Biological data are
needed for each fishery affecting a stock. These data can be used to develop



age-length keys and length-weight relationships, and to provide informaticn
needed to calculate the total number of each age caught, which is needed for
cohort analysis, a medelling technigue. Growth rates, age at maturity,
natural mertality rates, reproductive rates, and time and location of spawning
are examples of other data that can also be obtained or calculated from catch
data.

Fishery-Independent Data - The final source of fisheries data is through
fishery-independent surveys. These include monitoring surveys to produce
indices at regular intervals of juvenile and/or adult relative abundance and
surveys to produce estimates of absolute or relative abundance. The surveys
are extremely beneficial because they supply indices of abundance (CPUE)
relatively free of changes in the catchability coefficient and the problems
surrounding the collection of fishery-dependent data. Surveys are also a good
source of biological data and can provide data pertaining to habitat use, and
abiotic and/or biotic factors affecting stock distribution and abundance.

Life-History Data - Data on mertality, reproductive parameters, age, growth,
and movements are important to stock assessments. Most of these data can be
obtained in concert with collecting stock identification, fishery-dependent,
and fishery-independent data. These data are also collected through special
short term research projects.

The data described above can be used for stock assessments by calculating
population parameters and/or developing population models. Parameters
estimated include growth, abundance, mortality (fishing, natural, and total),
fecundity, recruitment, and rate of reproduction as it relates to steck
density. These population parameters can be used to develop population models
calculating such outputs as yield-per-recruit, maximum sustainable yields, and
others (Ricker 1975, Gulland 1%83).

AVAILABLE FISHERY DATA

Fishery-dependent and fishery-independent data on major MNorth Caroclina
fisheries are available from a variety of sources, including the North
Carolina Division of Marine Fisheries, MNational Marine Fisheries Service
(NMFS), MNorth Carolina Wildlife Resocurce Commission (NCWRC), and others.
Information includes short-term research, such as fecundity and food habit
studies, and Jlong-term monitoring programs which collect data on annual
relative abundance, age structure, and other population parameters. The DMF
is the major source of these data which have been collected by a wide variety

of projects (Appendix I). The major groups of data collected by the DMF are
summarized below.

Commercial Statistics

Commercial fisheries statistics are collected by state and federal port
agents on a voluntary basis from seafood dealers and processors under a
cooperative state/federal program. Data collected include landings by species
(pounds and value), type of gear, waterbody of capture, distance from shore,



weekly shrimp catch and effort, and monthly estimates of the number of
trips (nominal effort) for major North Carclina fisheries.

Recreational Statistics

Recreational catch statistics are available from the NMFS Marine
Recreational Fisheries Statistics Survey, which was standardized in its
present form in 1979. Its main purpose has been to provide reliable regional
(Gulf, South Atlantic) estimates of catch, effort, and participation. This
survey also collects limited biological and socioeconomic data. Beginning in
1987, the DMF expanded the sampling program to obtain statistically valid
recreational catch estimates for North Carclina using the same survey design.
The survey consists of telephone interviews and intercept interviews which,
when combined, produce estimates of recreational catch by species, fishing
effort, and participation by mode (party/charter boat, private/rental boat,
shore/pier). In addition, data on area of fishing are obtained through the
intercept interviews, but estimates of catches by area are not statistically
valid.

Fishery-Dependent Sampling
The DMF conducts several coastwide biological sampling programs of the
major commercial fisheries. The objectives of these programs are to obtain
relative abundance, distribution, species and age compositions and size
distribution on an annual basiz to aid in the development of management plans
and regulations. Sampling includes the following fisheries:
1 55 Long haul seine fishery
2. MWinter trawl fishery
3. Sciaenid pound net fishery
4. Ocean sink net fishery
5. Reef Tish and coastal pelagics fisheries
6. Albemarle Sound area shad and river herring fisheries
T Albemarle Sound area striped bass fisheries
8. Mechanical clam fishery (CPUE estimates only)
Fishery-Independent Surveys
The DMF conducts several fishery-independent surveys within North
Carolina waters. The objectives of these programs are to provide an index of
relative abundance for important species, age and growth data, and
distribution. These surveys provide information on year class strength and/or

biological data on species not adequately sampled from the commercial or
recreational fisheries. These programs include:

10



1. Shrimp monitoring

2. Bay scallop monitoring

3. Wild oyster survey

4. Oyster spatfall sampling

5. Juvenile nursery area survey

6. Striped bass juvenile survey

7. Red drum juvenile survey

8. River herring and shad juvenile survey

9. Pamlico/Albemarle sounds survey

10. Nearshore ocean survey conducted by the South Carolina Wildlife and
Marine Resources Department from Cape Hatteras to Cape Canaveral
{(under & cooperative state/federal program called SEAMAP)

In addition, the National Marine Fisheries Services conducts a
standardized trawl survey from the Gulf of Maine to the Cape Hatteras-Cape
Lookout area.

Tagging Studies

Tagging studies conducted in North Carolina are used to increase the
knowledge of migration patterns, distribution, stock identification,
exploitation rates, mortality, and growth rates. These studies depend on
cooperation from fishermen to return the tags and from other states' fisheries
agencies and the NMFS which conducts some region-wide tagging programs. The
current DMF tagging projects include:

1. American shad (ocean)

2. Striped bass (Phase Il and adult)

. 39 Summer Tlounder

4, Spanish and king mackerel

h. Red drum

Bioclogical Studies

As needed, the DMF conducts biological studies to answer specific

questions. These studies include stock identification, age and growth, sexual

maturity, fecundity, and others. Species presently being studied include red

drum, weakfish, king and Spanish mackerel, summer flounder, blue crab, and
striped bass.

1l



Licenses and Permits

License and permit data come from commercial fishing vessel license
applications and applications for specific fishing activities requiring free
DMF permits, such as pound nets and mechanical clamming. License data include
vesse]l descriptions (required) and information on gear used on the licensed
vessel (often incomplete). Permit data include area and equipment
informatien. Such data are useful when examining issues concerned with
fishing effort.

Species-specific data availability was established by a preliminary
survey of fishery workers followed by a review of literature, fishery
management plans, ongoing programs, and consultation with biclogists know-
ledgeable about specific species and fisheries. Data from other sources,
state, federal, and university organizations, which collect fisheries related
data were considered. The availability of data takes into account the
guantity, guality (consistency, sampling design) and the region in which the
stock occurs (interstate or intrastate). The amount of data available for
each economically important species is estimated in Table 3.

SPECIES AND DATA PRIORITIES

Previous sections of this report have considered types of data needed for
management decisions, ongoing Division of Marine Fisheries data collection
activities (and some other agencies' work), and gaps in the available data.
Existing data and data gaps must be matched with the needs for information for
decisions by management authorities. Priorities can then be established
relative to species and data.

To establish priorities, economically important species (or species
groups) were evaluated according to the set of criteria shown in Table 4.
These criteria acknowledge the self-interest of the State of North Carolina;
that s, species over which the state has greatest jurisdiction are of
greatest interest to management because state actions can potentially have the
most significant impact. The evaluation process assumed that high landings
(commercial and recreational) indicate species of interest to a greater
portion of the public thamn species with a Tow harvest. Priorities were
determined by project personnel using available recreational and commercial
landings data, information from council and interstate fishery management
plans, experience with regulatory issues considered by the North Carclina
Marine Fisheries Commission, and two surveys: one including all DMF
biological and administrative personnel, MFC members, and knowledgeable
non-DMF personnel, and the other including senior DMF personnel alone. Based
in the above analysis, species priorities are shown in Table 5.

A1l data types discussed 1in this report are important to stock
assessments. Due to constraints (time, personnel, cost) it is impractical to
activity collect all data at this time. For this reason we have prioritized
data inte two groups with the highest priority assigned to monitoring
(recreational, commercial and fishery-independent data) data and Jlower

12
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Table 3. The availability of the basic data needed for stock assessments for economically important finfish
and shellfish in North Carolina.*

Catfish Ameri-
Bill- Blue - (fresh- Red can Summer  Southern

Data type fishes fish water) Croaker drum eel flounder flounder
Stock ldentification S A S S S . S.p S
Recreational Fisheries

Catch S S,E E S,E S,E S,E S,E S,E

Effort g S,E E 8 S 5,k E S,E 5.E

Biological samples S S.E E S,E S,E E S,E 5.k
Commercial Fisheries

Catch N/A A S, E A S.E S.E A A

Effort N/A S.E : S.E S,E - S,E :

Biological samples N/A S,E A S, E A S,E
Fishery-Independent Survey

Juvenile S 5 A A 5 5,P A

Adult S . ] 5P
Life History

Natural mortality S S 5 5 X S

Reproductive parameters S 5 5 5 S S "

Age and growth 3 A 5 A A 5 A g

Movement g5 ot g A A . A 5

»
]

some data available

w ow n

1]

=T>EBMmMuL-
e
b

1]

not applicable

no data available and ne project directed to obtain these data.

project needs expansion or modification to obtain needed data
adequate data available
project in place to collect data



b1

Table 3. (continued)
Harvest- King-
fish/ fish
butter- Hickory King {Menti River
Data types fish shad mackerel cirrhus) Menhaden Mullet Porgies herring
Stock Identification 5 A 5 A 5
Recreational Fisheries
Catch N/A S, E S,.E S.E N/A . S,E 5
Effort N/A o 5, E 5.E N/A 5,E S.E .
Biological samples N/A S,E S, E S.E MN/A S.E S,E 5
Commercial Fisheries
Catch 5 5 5,E b A 5 5 A
Effort s : S.E 2 A ; 5,P A
Biological samples 5 A S,E 5 A S.P A
Fishery-Independent Survey
Juvenile S S 5,P S.p S,E S A
Adult 5 . P P 5
Life History
Natural mortality 5 . s A S S
Reproductive parameters . 5 Sk A 5 A
Age and growth 5 A S,p A 5 A
Movement ; 5 P A S il

some data available

(L T [ [ B [ ]

=T Mmu .

not applicable

no data available and no project directed to obtain these data.

project needs expansion or modification to obtain needed data
adequate data available
project in place to collect data
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Table 3. (continued)

Black Spotted American Snapper/  Spanish

Data types Seabass Weakfish seatrout shad Sharks Grouper mackere]
Stock ldentification . S.P S h . . S
Recreational Fisheries

Catch S,E S,E S,E P S 8 E S,E

Effort S.E S,E S,E p S S;E Ak

Biological samples S,E S,E S,E S S,E 3t
Commercial Fisheries

Catch S,P A S S S 5,Pp SyE

Effort 5,P S,P S E . S,P S,E

Biological samples S,P A S A 5 S,P SiE
Fishery-Independent Survey

Juvenile . S,P S S . . 5,P

Adult : 5 ; 8 5 :
Life History

Natural mortality ; S,P S S 5

Reproductive parameters : 5 ; i S .

Age and growth S,P A S A ] 5 S,P

Movement . : . P 5 S =

no data available and no project directed to obtain these data.

S = some data available

E = project needs expansion or modification to obtain needed data
A = adequate data available

P = project in place to collect data

N/A = not applicable
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Table 3. (continued)

Striped Tile- White Blue Hard

Data types Spot bass fishes Tunas perch crab Shrimp clam
Stock Identification S A 5 5 5 A
Recreational Fisheries

Catch 5,E S,P S,E 5iE S,E S

Effort 5.E S,P 5;E S,E E .

Biological samples S,E S.P - . E
Commercial Fisheries

Catch S,E 5,P 5 5 = A A A

Effort S,E 2 S ; S.E 5.E

Biological samples A A 5 5 . ;
Fishery-Independent Survey

Juvenile A A S S A

Adult S.P 5 5 S
Life History

Natural mortality S S S A S

Reproductive parameters 5 A 7 A il S

Age and growth A A s : S A A S

Movement S A S S S A N/A

no data available and no project directed to obtain these data.

5 = some data available

E = project needs expansion or modification to obtain needed data
A = adequate data available

P = project in place to collect data

N/A = not applicable
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Table 3. (continued)

Bay Calico

Data types Dyster scallop scallop
Stock Identification A 5 5
Recreational Fisheries

Catch . %

Effort i 5 N/A

Biological samples . 5 N/A
Commercial Fisheries

Catch S S 5

Effort . S,E .

Biological samples . . S,E
Fishery=-Independent Survey

Juvenile S,E S,E S,E

Adult S, E SLE S,E
Life History

Natural mortality 5 S -

Reproductive parameters A A S

Age and growth A A A

Movement N/A N/A N/A

no data available and no project directed to obtain these data.

S = some data available

E = project needs expansion or modification to obtain needed data
A = adequate data available

P = project in place to collect data

N/A = not applicable



Table 4.

Criteria for establishing species priorities.

Jurisdiction
Entirely under DMF/MFC Higher
Interstgze management plans
Caunci13;edera1 authority
Internaz:nna1 management Lower

Commercial Landings (1986-1988)

Mean > 10 x lﬂﬁ pounds Higher
or &

Mean > 10~ pounds
or ¢

Mean < 107 pounds Lower

Commercial value (ex-vessel-1386-88)

Mean > 5105 Higher
or 5
Mean < %5 x 10 Lower

Recreational landings (1984-87)

Mean > 10° fish Higher
or ¢
Mean < 10 fish Lower

Existing FMP recommending
action by state of NC

Research/monitoring
and/or
Regulation/enforcement
Problems
Com'1 landings (1986-1988) Equal
below 1974-76 level value
and/or
Rec landings below 1979-82
Tevel
and/or

Significant MFC regulatory
activity during 1986-1988
or
Perceived social problems

Environmental considerations
Pollution/habitat alteration
probably affecting stock/fishery
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Table 5. Species prierities for research and monitoring
work by the North Carolina Division of Marine

Fisheries.

Medium-high

Medium-low

Hard clam
Summer flounder
Southern flounder

Biuefish
Atlantic croaker
Red drum

Spanish mackerel
River herring
King mackerel

Spotted seatrout
Snapper/Grouper
Muilet

Freshwater catfish

American eel

Harvestfish/
butterfish

Hickory shad

Kingfish

Porgies

Striped bass
Blue crab
Oyster

Spot

Shrimp

Bay scallop
Menhaden
Weakfish

American shad
White perch
Biack seabass

Sharks
Tilefish

Tunas

Calico scallop
Billfishes
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priority assigned to data from short term research or data collection programs
(stock identification and 1ife history data). For the species identified as
having high and medium-high priority recommendations for all data types are
made, while for species of medium-low priority only recommendations for
monitoring data are made, and nc recommendations are made for low priority
species, Although no recommendations are made for the low priority species,
many of the proposed recommendations for higher priority species will
partially or fully fill many of the data gaps for these species.

DATA GAPS AND RECOMMENDATIONS

Upon evaluation of needed data, available data, and priorities, data gaps
have been identified and needed improvements and additions to current DMF
programs are identified. Recommendations are made for the DMF stock
assessment program and major data types.

Stock Assessment Program

The most important elements needed for stock assessments are a continuous
long-term database of landings, effort, age and size composition, and year
class abundance data. The DMF has monitoring programs to acquire a good
portion of these data. It is critical that these monitoring programs, with
modifications and additions described in this report be continued, along with
regular analyses and interpretation of resulting data. Analyses are needed to
provide up-to-date assessments of fishery stocks' status and to ensure that
the goals and objectives of projects are being met efficiently.

In general, data analyses by the DMF are limited to descriptive analyses
or are lacking. Because of this Tlack, evaluation of the data's quality for
this report has been limited and frequently impossible. The benefits of
efficient projects and up-to-date stock assessments for regulatory decisions
would more than compensate for the resources needed to complete these tasks.
Also, being able to anticipate and act upon potential crises before they
happen will allow the DMF and MFC to better protect the fishery resources with
and mitigate some impacts on the resources and users. To ensure the future
existence of the long-term DMF database described above and the analyses
needed to provide up-to-date stock assessments, as well as to and ensure that

projects are being conducted efficiently, the following recommendations are
made:

* Continue the monitoring programs in existence with modifications
and additions described in this report

* Conduct regular analyses and interpretation of data

2

Provide the time and personnel trained in population dynamics needed
to conduct these analyses and interpretations.

Commercial Fisheries Data - Gaps within commercial fisheries catch data are

related to the quality (accuracy and/or precision) of the landings estimates
and effort data. Statewide catch estimates are adequate at this time. For
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species in which a more defined catch estimate, in terms of area, is needed,
the data quality is not known and may be insufficient. These data gaps are
due to the DMF/NMFS Commercial Fisheries Statistics Program's inability to
control or measure the data's quality because it depends on a voluntary
reporting program by dealers whose current view of the DMF varies widely
affecting the degree of cooperation received by DMF in data collection.
Effort data are lacking or limiting for species, except for menhaden and river
herring, due to limited information on trips. To improve the landings
estimates and increase the amount of effort data., the sampling program needs
to be modified by implementation of mandatory trip ticket reporting with spot
inspections to identify under-reporting.

A group of biologists, the DMF statistician, and other fishery workers
need to study other states' reporting methods and design an implementation
plan to adopt mandatory trip ticket reporting. This study must be done with
extreme caution to prevent the mandatory information from being unreliable.
These modifications would provide the catch estimates for species needing data
on a regiconal basis and increase the amount and guality of effort data
needed for stock assessments. This modification would also allow the DMF
to drop special surveys of effort such as the mechanical clam telephone survey
and the aerial survey for mechanical clamming and bay scallop dredging effort.
Spot inspections can be integrated intec the bioleogical sampling of the
commercial catch. The oyster and hard clam hand gear fisheries do not lend
themselves to trip ticket reporting. An additional survey will have to be
implemented to obtain effort. A recommendation would be to conduct a

telephone survey of hand oyster fishermen and hard clammers to assess CPUE and
total effort.

The data gaps in the commercial catch sampling program are due to the
lack of age composition data and 1imited or no sampling of some fisheries. No
sampling is currently done on the clam, oyster, shrimp bycatch, and most types
of estuarine gill net fisheries.

Initiation of a clam house survey modelled after the other DMF commercial
fisheries sampling programs would supply continual age and size data needed
for hard clam stock assessments. Oyster biological sampling would be better
done within the scope of a proposed fishery independent survey (wild oyster
survey). Shrimp bycatch for which data are lacking, comprises an unknown part
of juvenile mortality for many important finfish and needs to be included for
in stock assessments. Field sampling is impractical due to the manpower and
expense of data collection. Recommendations are to incorporate sampling inte
future gear development studies involved with finfish and/or turtle excluder
devices. Also recommended to fill commercial catch sampling data gaps is
modification of adult finfish sampling program to dinclude the estuarine
gillnet fisherijes.

Age composition data for specific species, fisheries, and seasons are not
consistently available for most species due to limited reading of hardparts
and/or the lack of a consistent sampling program to collect these data. The
DMF biological staff is now attempting to age the backlog of data. Once this
task 1is completed the data need to be evaluated to determine if the sampling
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intensity is cerrect and if samples are adequate within specific size classes
for each species, season, and/or fishery. A sampling program should provide
data sufficient to generate age-length keys for each species, season, and the
major fishery or group of fisheries in which differences or not age-dependent.

The following specific recommendations are made:

% Initiate mandatory trip ticket reporting combined with spot in-
spections to identify under-reporting.

* Initiate a telephone survey of hand clammers and oyster fishermen
® Initiate a clam house survey
b Incorporate the collection of shrimp bycatch data into future fin-

fish and turtle excluder gear tests
* Initiate biological sampling of estuarine the gill net fisheries

* Age the backlog of data, evaluate data, and ensure that correct
sampling programs exist to provide specific age-length keys

Recreational Fisheries Data

The gaps in data for catch and effort for most species are related to
problems 1in obtaining accurate data from the telephone survey and a need for
catch estimates on less than a statewide basis. Initiation of a sportfishing
Ticense would provide a sampling frame for the telephone survey, as well as
other needed surveys. The DMF lacks authority to start such a program. Ex-
pansions of the recreational fisheries date program are needed to obtain catch
and biological data on a more local ([water body) basis for species such as
striped bass, white perch, croaker, spot, and weakfish. Also recreational
catch sampling of blue crabs, oyster, clams, bay scallops and shrimp needs to
be incorporated into this program. Specific recommendations are given below:

* Initiate a sport fishing license for finfish and shellfish

* Expand the current survey to include data for clams, blue crabs,
oysters, bay scallops, and shrimp

# Expand the current survey to supply waterbody catch data for
striped bass and other species

Fishery-Independent Data

The data gaps in fishery-independent data are a result of not knowing the
adequacy of a program due to its short-term database (DMF sounds survey,
SEAMAP nearshore survey), lack of analyses, or no directed sampling for a
species. Recommendation for most species depend on the results of ongoing
analysis and new data. Recommendations would most 1likely include the
expansion of the sounds survey, modification of other surveys, and/or the re-
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design of the juvenile survey program. All new and revised programs should
have a statistically sound design, such as the stratified random sampling
design. Good design will allow the DMF to evaluate the project and determine
if the objectives are being met in an efficient manner.

Species for which new surveys are needed and can be identified without
any further data or analyses include hard clams and wild oysters. Recommenda-
tions are to implement a standard hard clam adult/recruit survey and a wild
oyster survey. These surveys would provide data on recruitment, survival,
age, growth, and other needs to complete stock assessments.

Specific recommendations are:

x Evaluate the juvenile surveys and other ongoing programs as the data
become available to determine needed modifications to current

surveys
% Design and implement a hard clam adult/recruit survey
* Design and implement a standard method for a coast-wide wild

oyster survey
Life History and Stock Identification Data

Gaps in life history data and stock identification for medium-high and
high priority species not filled by recommendations already made exist.
Reproductive data for bluefish, Atlantic croaker, southern flounder, Spanish
and king mackerel, spot, summer flounder, red drum, weakfish and hard clams
are lacking. The collection of these data can be incorporated into ongoing
catch-sampling and fishery-dependent programs. Also, cooperation with the
university of MNorth Carelina Institute of Marine Science to determine
population parameters of hard clams must be continued.

Stock identification and/or movement data are limited for Atlantic
croaker, spot, weakfish, summer and southern flounder, red drum, shrimp, and
blue crabs. A stock identification program for Atlantic croaker and southern
flounder needs to be implemented in cooperation with other states by develop-
ing tagging programs, using biochemical techniques, and/or other methods.
Existing shrimp and blue crab data needs to be evaluated to determine popula-
tion parameters, information on stock identification, and movements. If need-
ed, new tagging studies will have to be conducted.

Specific recommendations are:

* Incorporate the collection of maturity and/or fecundity data into
catch sampling programs for bluefish, Atlantic croaker, summer and
southern flounder, spot, red drum, weakfish, king and Spanish
mackerel, and hard clams

S Develop a stock identification study for Atlantic croaker and
southern flounder
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* Analyze existing shrimp and blue crab tagging data and make appro-

priate recommendations

The above recommendations will provide the data needed to i1l the speci-
fied gaps. As data are collected and analyzed, additional gaps will be iden-
tified and adjustments tc data collecting programs made. This scoping study
is only the beginning and needs to be followed up by annual evaluations of
data availability needs, and priorities.

As =stated earlier in this report, the biological sampling programs of DMF
are conducted ultimately to provide bases for making and evaluating regulatory
decisions by the MFC and DMF. The results of the various programs must be
evaluated regularly, and recommendations provided to the DMF Director and the
MFC. In order to focus biological sampling, analyses, and reporting into a

coherent system, preparation of state fishery management plans is strongly
recommended.
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GLOSSARY

The meaning of certain key terms must be clearly understood in order to

utilize this report.

Management

Research

Monitoring

Aszezsment

Development

Enhancement

Conservation

Seven terms are defined below:

all activities concerned with maintenance or enhan-
cement of fisheries resources and wutilization of
those resources, including the habitat producing the
resources

systematic study undertaken to determine factual in-
formation and to test hypotheses

systematic collection of specified data over a long
term

evaluation of the status of a situation or stock
under given conditions

to increase wutilization of a resource by taking
specific actions

to increase or improve the status of a resource by
taking specific actions

wise use
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Roviow of Morth Carolina Division of Marine Fisheries (IMF) Survoys,

REVISED: 14 Movember 1988
Fredg.
of Data Estimated
Funding Period ool lec- ACORSE- data on Contact
Procgram Project name sUrce coversd tion [ogcription bility fila person Comments
A. Statistics 1. Commercial Landings State, SFFMP 19/8-Present  Monthly  Commercial pounds landed and  NMFS SEFIN 24,000 records/ Paul Phialen
Bulletin exvessel value by apecies, databame on year
For counly, gear, waler, stale Bur roughs
additional cawght off, and distance (rom Y800
info. shora
see [MF
reports 2. Detailed Commercial State, SFFMP  1978-Fresent  Weokly Commercial pounds landed and  WMFS SEFIN 9,000 records/ Paul Phalen
numbers Shrimp Landings exvessel value for shrimp database on year
2, 219, species only by county, gear, Burroughs
16, 8, waler, grading and vessel TR0
a5, 9t cotegory,  Includes ef fort -
95, 98, mo. of trips, days out of
118, 122, port, days [ished
128, 137,
145, 160,
175, 1648,
190 3. River Herring SFFMP 1978-Present  Weekly Commercial pounds and ex- DMF-not - Sara Winszlow
vassel value for alewives/ computerizad
bluehack by county, oear
ra and water, Inclwdes no, of
o pound nets fished in Chowan
River
4. MHo. of Winter State/SFEMP 10/81-Pregent Monthly  Estimate of trips by county  DMF-not S0 records/ Paul Phalen
Trawl Trips from expansion of Lrip count  compulerized yoar
from selected vegsels Lo
total vessels in the [ishery
5. Humber of Long State/SFFMP  09/80-Present Monthly Estimate of trips by county  DMF-not 5 records/ Paul Phalen
Haul Trips from expansion of trip count  computorized year
from selected crews Lo Lotal
arews in Lhe Fishery
fi. Market News State/SFFMP 1979-Present  Weekly Estimate of pounds landed [MF =not 52 reports/ Paul Phalen
Reports and $/1b for major species compi b red year
by districts in the state
7. Genoral Canvas State/SFFMP 1999 =Prosent  Annua) Humber of Full-time and RMFS 50 records) Ken Harris
Nparating Mnits part-time commercial year (HMFS)

Fishermen, no. of [ishing
craft and quantity of
gear used. Collacted by
ocounty



Review of NC DMF Surveys (Conbinued).

Freq.
of Data Fst imated
Funding Period mllec- aAccasg- data on Contact
Progeam Project pame soireR coverad tion Description hility file [HET SO Comwnts
A. #i. General Canvas State/SFrMP 197%-Present Annual Survey on the number of HMES 600 records/ Ken Harris
Conk ded Wholesale and plants (name and location) year (NMFS)
Processing Survey type of products prodiuced
and number of peraons
emp ] oyiord
9. Marine Recreational WB/NMFS 1987-Present  Bi- Dual Survey methodology of DMF-MRFSS 8,000 inter- Paul Phalen
Fighery Statistics monthly  telephone calls {Total data file eoepts and
Survey (MRFSS) offort) and creel interviews on SIPS IEM 10,000 tele-
(Species CPUE) Lo estimale marEnf rame phone calls/year
total State recreational
caleh by species for two
monll Lime intorvals
10, Comeercial Marine  State, SFFMP 1974-Present  Annoal Hame and address of MF License 24,000 records/  Mary Jo
Vessel Licenses commercial vessel license databaze on- year Roherts
holders and associated line STPS IBM
vosael and gear character- mainf rame
igtics (1982 forward only)
~a 11. Commercial Seafood State 1962-Present  Annual Name, address, and Lype of TMF word 800 records/ Mary Jo 1985 to
w Dealer Licenses livense {crab, shrimp, prosessor yrar Robwerls curpent on
finfish, otc.) by county display-
Wl ter
12, Pound Net State 1985-Prosent  Annuoal Mame, address, and loca- MF Pound 500 registrations/ Juanita
Registration tion of sot, includes Het database,  year Gaskill
Loran readings Tor Inshore anline on
and of (shore stakes SIPS IBM
mey i o
13. Oyster, Scallop, State 1985-Prezent  Annual Name, address, Lype of DMF Shellfish 14,000 llcense/ Mary Jo
and Clam Licenses fishermen and gear used. license data-  year Roberts

base on
S1PS 1TEM
mai nf rame



Roview of NC DMF Surveys (Continued).

Freg.
of Data Estimatead
Funding Pariod collec- acopss= data on Contact
Program Project name SOUrCe covered tion Desoription bility file PECEN Coqmnent s
h. 14. Mechanical Clam State 1985=1987 Anmnal Rdministrative information [MF word pro- 300 permits/year Don Hot done
Cont inued Harvest Permits (name, address, ele.) and eessor and and 1,500 bio- Freeman in &)/88
Program G445 a weekly random Lelophone IMF biologi- logical records) due to
gample of permit holders ral database yoar Red Tide
Lo obtain catehfef fort on SIPS [RMS 3,225
i i nf rane samplos
on hiolo-
gical file
data
15. Artificial Reef WE 1987 fnnual Voluntary mail=in of fishing IMF not Liz Hohle Discon-
Cateh Survey information (data, location,  compulerized tinued
effort, species nombers and e to
gites) (rom artificial reafs lack of
by recreational [ishermen response
[ishermen
16. Sportfishing State 1974-Present  hnnual Data on eligible spocies [MF PC in 3,000/ year Suzanne Hill
hwards over a minimm waight , dibage file
includes length, weight,
- fizshing method, ofc.
= M took over the program
in 1987,
17. Pier Licenses State 1984-Present  Annual Hame, address, loeallon, [MF word 31 /year Mary Jo
length, ete. of commercial PrOcessor Roberts

plors,



RFoview of NC [MF Surveys (Continued).

Freq.
of [ata Fetimated
Funding Period collec- accesg- data on Contact
Program Project name BOUree covered Lion Description bitity file person Comments
B. Mmadromous 1. Juvenile PLES- 304 19 -Progzent Monthly  Seasonal survey to obtain DMF biolegical 12,419 samples Sara Winslow
hnadromous enyirommental and spocies databaze on
For Program 100 dota (mumber, length), SIPS 1M
additional catch per effort data e i o
info.
zee M 2. Adult Rpadromons PLBG=304 19731983, Mally, Metermine spawning arcas IMF hielogical 2,882 zamples Sara Beanonal-
raports Program 150 1987-Prosent Biweakly by presence of ripe adults databagze on Winslow March-May
numbers SIPS IRM
A, 35, mainf rama
36, 45,
46, 47, 3. Egg and Larval F1.89-304 19°73-1984, Paily, To determine areas of [MF biological 1,578 samples Bara Seasonal-
48, 52, Survey 190 =Pregont Biwookly spawning by presonce of databage on Winslow March=-May
53, ™, Program 160 oggs and larvae STPS THM
35, 60, ma i il ramee
61, 62,
B, 65, 4. Mozid Commercial  PLE9-304 1973-Presenl. . Weakly Weekly age, sex, and =ize MF biological 1,781 samples Sara Seasonal
69, 70, Harvest Monthly  composition of the databaze on Winzlow
T, 1, Program 400, 410 (Striped commercial anadromous SIPS IBM
a0, 81, bz ) lishery, Albemarle Sound mes i f reame
83, 92, area, February-May only.
e 93, 101, Include striped hass alter
— 102, 103, 1981, Program 400 is Adesrican
105, 106, ahad, hickory shad and striped
112, 113, bass (culled). Program 410 is
114, 116, alowife and blue back {uncolled).
121, 123,
126, 1M, 5. Striped Rasa PLAS-304 1972-1481 Bonthly Data on age and size and [MF biological 180 samples Sara L976=1981
138, 129, Commercial sew [requency of striped databage on Wirnslow on data-
L3, 131, Harvest bass in the commercial SIPS 1BM bage
132, 146, Program 420 harvest (February-May 1972- mainframe
150, 151, 1977, year round since .July
153, 154, 1997)  (AFS-14})
156, 158,
157, 165,
169, 170,
1ra, 179,
181,
6. Anadromous Tnshore  PLE9-304 1973-Present  Seasonal Migration, utilization, and  DMF biological 1,032 samples Sara Tk
Inshoire mortality of sbriped bass, database on Winslow ostimate
Tagging alewife, blueback herring STPS TEM only thru
Program 300 Phase 11 striped bass i i nframe e

stocking began in 1980



Review of NC DMF Surveys (Continued).

Freqg.
af Nata Estimated
Funding Period ol les- access- data on Contact
Proxjram Project name EONCCe covered tion Description bility file person Comments
B. T, Btriped Bass PIA9-304, WRC 1982-1947 Bidally  Disteibution, predators amd Fast Carolina - Roqer fSeagonal -
Cont inued Ecology food analysis for larval University (KCU) Rael 1Pz May=Jurd
slriped hass in Albemarle microcompuler (EC1)
Seained
fi, Striped Bass PLAG-304 1977-1980 Monthly  Commercial harvest and gill IMF biological 3,483 samples Sara
CPUE (Logbooks net effort data For striped  database on Winslow
and Boat Count) has= in the Albemarle Sound 51PS IBM
Program 421, 422 area msa i nf rame
9. 0ffshore "Dan PLAY-304 1968-1981 Monthly  Federal aid work Lo determine Bridge logs on 2,230 samples Frank Soqsonal-
Moore™ Survey abundance, size distribution, tape and [MF Hexk Land Jonuary=
Program 70 areal distribution, and hinlogieal May; MLl
tagoging databaze data coded,
107 samples
on biologi-
cal file
10. Gi11 Net By-Catch  PLE9-304 1984- 1986 Monthly  In the Albemarle area various DMF biological 968 samples Lynn Henry
Program 928 gill net mesh sizes ave database on
e evaluated to determine Lheir  SIPS TEM
(5 effect on species, size, age, mainframe
and sex composition. Cateh/
effort iz also obtained.
(AFS-23)

11. Fyke Het Study NCRI 1988-Present Seazonal  Varions mesh sizes fished to DMF biclogical F Liynn Henry Seasonal -
determine feasibllity for database spring and
white perch fishing and (planned) fall
release of striped bass.

12. Ocean Shad PLES-304 1989 Seagonal  Tagging of shad in Cape Fear To be stored & John Seasonal

Tagging area to determine migration. DMF biological Schoollisld January-
database (planned) Mareh



Review of BC DMF Surveys (Contfmmed).

£E

Fredq.
af Data Estimated
Funding Period collec- access- data on Cottact
Prowram Project name soUPCe covered tion Description hility file person Comments
C. Constal 1. Sciaenid Pound PLAA-309, L 1978-Present  Monlhly  Collect species, age, and OMF hinlogical 310 samples Jeff Ross
Fintish Het Fishery gize composition data on the  dalabase on
Program 431, 441 {ishery SIPS TRM
mixind rome
For #. Winter Trawl PLAS=-309, TI8  1979-Present  Monthly Collect species, age, and [MF binlogical 537 =amplos Jeff Ross
additional Fishery gize composition data on databaze on
info. Program 433, 443 Lhe fishery SIPS 1EM
mee [IMF mainframe
reporls
numbers 1. Long Haul Seine State, PLOA 1978-Present  Monthly  Collect species, age, and IMF biological 841 samples Navid Moye
4, 5,7, Fishery 09, TJA gize composition data on databasze on
8, 15, 17 Program 437, 447 the Flshery STPS TOM
24, 26, 12, mainframe
37, 41, 50,
67, 68, T4, 4. Bink Net Fisheory PLAS=309, TJA  1982-Present  Monthly  Collect species, age, and IMF hiological 495 =amples Jeff Ross
16, T8, 84, Frogram 434, 444 size composition data on database on
i85, 86, 95, the fishery. Soothern area SIPS I6M
%, 97, gampling began in 1987, mainf rame
100, 104,
147, 108, 5. Beach Seine PLES-309 19682, 1983, Monthly Collect species, age, and [MF biolegical 16 samples Jaff Ross
117, 120, Fishery 1986 gize composition data on database on
121, 122, Program 435, 445 the fishery S1PS 1BM
1245, 127, mininf rame
29, 130,
133, 134, f., Croaker Tagoing PLAA-309 1982-1985 Monthly  Determine migration, [MF blological 96 samples Jeas Hawkins
140, 141, Program 3540 utilization, mortality database on
142, 143, amd stock ideptification SIPS |EM
144, 149, ol croaker mainframe
152, 16l
167, 168,
182, 184,
192
7. Red Drum State, WR 1'83-Present Seasonal  Determine migration and [MF bislogical 399 samples  Joff Ross
Naspsamenl utilization of red drum databage on (tag only)
Program 260, (tagging 1983-present ; SIPS 1BM
930, and 123 beginning in 1987 determine mainframe

nursery areas, begin juvenile

mond toring, determine age
at maturity, spawning period
and [ecundity



Review of NC [MF Surveys (Cont inoed).

Fredq.
of Nata Eztimated
Funding Pep Load collec- acongg- data on Contact
Progran Project name souroe coviped tion Pescription hility file Mo Comments
[ 8. Rgeimg Samples State Prioe to 1983 Monthly  Various ageing dato DMF hiological 326 samples Rick [ata
Cont inned Program G930 and after 1984 (MNounder, croaker, spot, database on Monaighan est imate
ete. ) not stored with the SIPS 1BM thru 85
original ool lection ma inf rom only
9. Flounder Pound State 1979-1982 Bonthly Collect species, age, and IMF biological 27 samples Frank
Bet Fishory gize composition data on the database on Tl Loand
Program 432, 442 fishery SIPS 1EN
mas i o
10. Inshore Floumdor State, WH 1980-1962; Seasonal Determine migration and IMF biological 361 samples Rick
Tagaing 1986 -Pragant utilization of Paralicthid database on Maniaghian
Program 330 (lounders; WB project For STPS 1PM
sumer [ lounder only e | e i
11. Flounder Met Mesh State, PLAS-  1980-1981 Seasonal ook al the effects of [MF- not 0 samples Frark
Selectivity 309 various mosh gizes on the computorized Hexd Liamel
size composition of the
flounder [lshery
o 12. DMF Osmed CIN 1980 Monthly [DMF [ished its owm long DMF -not. 4 samples Paul Phalen
£ Sampling Gear haul seine in an altempt computer | zed
For Adult to abtain unhiased samples
Finfish
Program 170, 180
13. DMF Eel Pot ['.58-309 1979= 11940 Monthly  Determine CPUE and oblain TTHF=nit - Hara
Sampl ing otolitha for ageing. coenparf o d mod Winglow
Program 17% Destructive sampling was
nol. allowed in the
commercial [ishery
14. Albemarle Area FLA8-309 1978-1980 Honthly Determine areas of spasming MF-not = Sara
lon-Anadromous for while perch, catfish, computer i zed Winslow
Rdult Finfish and eels, species and size
Surveys compoit jon of coamercial
Program 115, 430, harvest, and migration
40 inlormat ion
15. Finfish Samples Slote 19791982 Monthly  Collect finfish data from the  [MF-nol 6 samples Joge
From Crab 'I'vawl erab trawl flshery eompait e i pod Hawkins

Fishery
Program 470



Review of NC OMF Surveys (Continmed).

Freq.
of Data Eat imated
Funding Pariod collec- acoasg- data on Coptact
Prosjram Project name sOuroe covered tion Description bility file person Comment s
C. 16. Scrapfish Study P1LAB=-209 1969-1971 Waek 1y stermine Finfish by-cateh MF-not - Manry
Cont i ned Program 4450 in the sheimp (shery compiLer i ged Wolff
17.  Indostrial Fish Sltate 196GA-1969 Seazonal  "Dan Moore™ used in coop- Bridge logs - Manry 43 samplos
Survey eration with NMFS to look on Lape Wolff on biologli-
Program 765 at species composition of cal Files
soraplish in offshore
fisheries
14, Dan Moore State 1968-1941 Monthly  Migration, abumdince, species PBridge logs 540 samplos Frank 3 mamples
Flounder and size composition, and on Lape Hol land on biologl-
Survey Lo ing cal files
Program 105
19. Dan Moore State 1969-1977 Monthly  Onslow amd Ralelgh Rays Rridoge logs 200 samplos Frank %9 zamples
Fxploratory groamd Fish survey Lo i Lapn Herd Lamnd an hiologi-
Fishing determine Lrawlable bottom cal files
Program 71
20. Dan Moore Gear State 1968-1979 A= fesign and testing of mid- Bridge logs 105 samples Frank 3 =zamples
L Teating Hended water trawls, ote, on Lape Hol 1amnd on biologi-
w Program 725 cal files
21. Dan Moore Diving  State 06,/80 Dnce In Onslow Bay to check DMF biological 2 samples Frank
Survey diving versus browling database Herd Lamd
Program 740 Lo determine reel fish
species composilion
22. BCF Schoolfish Fodoral 1970 e Contract with NMFS to Bridge logs - Frank
Survey complete mid-water on Lape Halland
Program 745 transects Mrom Cape May
to Charleston, from beach
Lo 100 miles
X, Demersal Survey State 1969 Monthly  Roller rig testing in Bridge logs 95 samples Frank 9 somples
Program 755 Onslow amd RBaleigh Bays on tape Nl Land on hinlogi-
cal Flles
2. SEAMAP Gear SEAMAY /MMFS 1985 (e Calibration of stamdard 80 Marine - nianns
Testing sampling gears between Resources Stephan
rlates and NHFS
25, Bluefish PCB State/NMFs 1985 Az Tissue samples senl lo WMFS Sandy Heok % Jeff Ross
nipded WMFE [or PCRE analyeis



Review of NC DMP Surveys (Continued).

Freq.
of Data Est imatod
Funding Period collec- ancEss— data on Contact
Progrom Project name solroe covered tion Description bility file person Comments
G 2. Bioprofile SFFMP, IJA 19%83-Present  Monthly  Biological samples Crom MF- 1,915 samples Fritz Ehode
Cont inued sampling of fishery laken for specles Biological
Reef Fish Species composition, sise distri- database on
438, 448 bution. Flahermen 8108 IEM
interviewsd For CPUE, mex i rif rzme
Estimale number of Lrips
by port for e loeclad
fisheries (Roof Fish and
Coastal Pelaglc).
#1. Coastal Polagics  SFFMP/WB 1984-Present  Monthly  Life history data for king [MF biological 2,445 samplos Liz Moble
Program 439, 449, and Spanish incloding fish database on
451, 370, 380 house and tournament sampling SIPS TEM
for CPUE and mlze; Lagging s i - ames
for migration; fecundily;:
ageing
8. WCSU Fish State 1985%-Presenl  Monthly Field szasples From pound HCE0 T Jesz Hawkins
D sease nots amd Lrawls are Laken (Ed Moga NCSD)
to determine prevalence of
@ U. mycosis in Pamlico River,
o Changed 1o cast nets In 1988
29, Flynot Mesh State 1988 Seasonal Randomized block design of To be stored - Rick Monaghan
Selectivity Stody contral versus S dil ferent on DMF biolo-
codend gizes to determine gical databaze

selectivity factoras amd
50% retention length for
target spocies (weaklish,
spot, croaker, spotled
sea trout, kingfllish,
bottomfish, and bloefish)



Review of NC DMF Surveys (Continued).

Freq.
of Data Estimated
Fundimg Period ool lec- arcess— data on Contact,
Provgrom Project name soUrce coverad tion Description bility file perso Comments
D, Critieal 1. Juvenile Stock State, CIM, 1%90-Presant Monthly  Environmental data and DMK biological 29,713 zamples Rick Monaghan
flabi tat Nazpsament. PLEH=309 relat ive abundanee of database on
Program 1) entuarine spocios, RIPS TRM
Fone primarily in nursery arcas.
additional In 1986 tissue samples taken
infa. for baseline data on inel-
L dence of [ish diseases
repioris (Estuarine Fish Health Survey)
numbers In 1987 blue cral sampling
43, 51, combined with this program
8, 76,
84, 84, 2. Fish Kills State 1964-Present As Environmental data, species IMF-not - Fad Mol oy
95, 99, Program 910 Nonded iedentification, and estimated computerized
109, 121, mmbers of fish killed
15, 1M,
155, 171, 3. Freshwaler Sealirant 1977-1980 Weok 1y Comparison of altered and DMF biological 1,440 samples Jass Hawkins 3 Limes
12, 173, Intrugion CiM mallored sites Lo assess database on por wk,
1714, 176, Study relative productivity SIPS I6M during
177, 180, Program 130 maa il rame poalk
183, 185, growth
186, 187, period
=1 141, of
species
4. Vandemere Creek State [ 59R2 Woakly Short term floctuation of OMF binlogical 312 samples Joegs Hawking  Summor
Study specien abundance in a databage on Imtern
Program 125 "Hursery area" S1PS 1EM Praject
mainf rame
5. Orchard Cresk State 1983 Wookly Fluctuation of species MF binological 186 samples Jess Hawking Summor
Study abundance from day to night  database an Intern
Program 126 SIPS IBM Project
mainlram
6. Albemarle-Pamlico  State 1987-Presont  (nar- Environmental data DMF biclgical 208 samples/yr Dianne Stephan/
Sound Survey berly distribution, movement file on SIPS David Moye

Program 195

and relative abundance of
estparine species, sampling
in the soonds, Nease Rlver
and Pamlico River

1M mainf ramo



Review of NC IMF Surveys (Continued).

Frem.
of Data Estimated
Funding Period collea- ACCRRE- data on Contact
Proram Project nam aOUrce covered tion Description bility file [ Comment s
I¥, 1. Carolina Coast State 19851986 Foasonal  Enviromental data and [MF biological 187 =zamples Jeag
Cont imed Pamlico River reelative abundance of databasne on Hawk ingz
Survey blue crabs and older finfish, SIPS 16M
Frogram 190 monitor tail bag size on marinlrame
calch of estearine apecies
B. SEAMAP DBottom SEAMAP 1985-1986 - Bilot study to design ke THM-PC = Stove
Mapping standards for a regional dBase [iles Ross
live bottom database HCSD
9, Shallow Water SEAMAP 1986 {onea) Eovironmental data and Data stored by Dianna Conperat ive
Of fshore Trawl rolative abundance of SC Wildlife and Stephan aimi lar
Survey apeciog betwosn 5 (athom Marine Resource SUrveys per-
Program SM-18 contour and shoreline, Department Formed in
S5C & GA
walers by
SC & GA
10, Inlet/Open Beach SEAMAR 14987 Tri- Envirommental data and Data stored by Dianne Cooperat ive
Comparison weekly relative abundance of SC Wildlife and Stophan similar
o Program SH-18 spocies between 5 Fathom Marine Resource EUrveYs pop=
oo contour and shoreline at [epariment Fosrmead in
inletz and along adjacont SC & GR
open beaches. waters by
8C & GA
11. Artificial Reef Wh/State 1986-Present  As Administrative data on [MF P in 71 reefs Slove
Descriptions oo NC artificial reefs including dRase files Murphey

location, material, cost,
dates of construction, buoy
maintenance, eto.



Review of NC DMF Surveys (Continued),

Frog.
of Data Ext imated
Funding Parind collec- aceagg- data on Contact
Program Project name SoUrce covered Lion Degeription bility file person Comments
E. Shrimp/ 1. Juvenile Shrimp State, 196h-Prosent Ms Size distribution and OMF biological 11,066 samples Don Freseman
Lohstor Sampling PLAR=-309 Hesesbing] relabive abundance of shrimp  database on
Program 510 in the upper eztuarine arcag  SIPS 10M
mainf rame
Fewr 2. Shrimp Tagging State, 1966=1974, Soasonal  Popolation dymamics data for  [MF biological 30 zamples Non Freeman
ardditional Frogram 53] PL&E-309 1984~ 1986 pink and brown shrimp database on
infa, SIPS TEM
apa [MF mainframs
reports
mumbs s 3. Mixed Penasid SFFMP 1975=1976 Biweakly RV Raleigh Bay vsed to trawl  DMF-npot - lennis
3, 12, 14, Study for shrimp under a 5/F compuilerized Spitsbergen
15,18, prafeet
21, 3,
33, M, 4. Dan Moore Rock State, 1971-1973, Monthly  Location, relative abondance, Bridge logs 170 samples David 15 samples
39, 10, Shrimp Survey PT.&8=309 1977- 194801 and size distribution of only on tape Taylior o
42, 51, Program 715 rock sheimp biological
63, 73, files
a??mf
147,164, 5. Dan Moore State, 1968-1973 Monthly  Distribution, size, migration, Bridge logs 210 samples Frank
Ly 166, Lobster Sorvey Coastal sex ratiog, elc. for American only on tape Hol land
Lo Program T30 Flains lohster
Keqgional
Commi z=ion
6. TED Testing State, 1985, 1967, hs Tosting the effectiveness of  [MF- not A0/ year Frank
Program H6(0 pléa-309 1988 needed A Trawling Efficiency Device  computerized Horl Land
al reducing finfish by-catch
in the shrimp harvest. Data
includes species amd size
composition of the catch,
7. Pink Shrimp State 149487 Wenkly Hight towing of ocean and Core To be stored 20 samples Don 0 sampled on
Program 518 Sound stations to determins [MF bislogical Frooman hiological
differences in relative database on file
abundance of pink shrimp as S1P5 18M
ag indicalor of migration i il e
#. APES Separator 1R 1987 Seasonal, Test Lhe effectivensss of a MF biological 76 samplos David Rugust-
Trawl Testing woekly  Scottish trawl seperator database on Moye Hovember
Program 565 device at reducing finfish SIS THM
by-cateh In Pamlieco Sound maind rame

shrimp fishery



Review of NC MF Surveys (Continued).

Freq.
of Mata Estimated
Funding Period cnl loc- ACCRES- data on Contact
Progran Project name source covered Liom Description bility file person Comment g
F. Blue crab l. DMF Crab Trawl State 1980-1987 Menthly  Delormine abumdance, DMF biological 2,042 samples Sean MoKenna
Samp 1ing disgtribution and growth databage on
For Program 540 of blee crabs in estuarine SIPS 10N
addi tional areas through DMF Lrawl meainf rame
info, sampling. In 1987 combined
see [MF with Program 120,
reports
ks 2, [MF Crab Pol State 1982 Weekly Cull ring study to determine DMF biological 154 samples Sean McKenna
6, 10, 15, Sampling effectivensss in retention database on
23, 5, Program 530 of legal sized crabs, peeler SIPS 1EM
44, 6h, retention, ete. mer i nf ranwe
T, B4,
95, 119, 3. Crab Tagging State, CIM 15980-1982 Seagonal  Determine migration amd [MF biological 35 samples Sean McKenna  1981-
121, 122, Program H50 utilization database on 1982
163 SIPS 1TEM only on
mixinframe databage
4. Commercial Crab State, 1976-1977, Seasonal  Sampled commercial erab [MF-not - Sean McKenna
Fishery PLAS=309 1980 pots to obtain size, sex comput ord sed
and catch data on
g blue crabs
5, Blue Crab State 1987-Present  Monthly  Variation of geograhpic MF biological 320 samples/ fean McKenna
Morphometric anid sexual blue crab database on year
Study marphological [eatures, S1PS THM
Program 532 rolated to cull rings ma i rame
and peeler crab retention
f. Blue Crab Stale DR/ET-10/87  Daily Pamlico River caging study DMF-nnl T Sean McKenna
Sentinal of blua crabs to examineg computorized,
Study occurence of shell diseasze, lata contained

in [MF report



Feview of NC OMF Surveys (Contimsed).

Frei.
of Data Estimated
Funding Pariod oollec- AcCosg- data on Contact
Proqgram Project name gource covered Lion escription bility [ile [Ears0n Comment s
G. Shellfish 1. Cultch Plantings State, CPRC, 1970-Present  Seazonal Fnviromnmental and physical [MF biclogical 446 samples Joff French  Only data
Program B0 PLEH- 309 data Laken Lo delermine databage on since 1981
eultch sites. Planting done  SIPS TBM of) - COmpu-
to increasze the habilat mainl rame tar
Fer available to settling oysters
additional
info. 2. Spatfall State 15990-Progont Semi- Relative abundance and size DMF hiological 1,207 samples Jeff French  Only data
see [MF Evalual ion annual of oysters on planted sites database on since 1961
roports Program 610, 615 SIPS 10N on compit -
numbnrs ma int rame tar
1, 2; 9,
11, 13, 1. (wster State 1987 Waakly Spat count on shell strings To be stored on - Bath Burns
16, 19, Recrud tmont Survey and French collectors over [IMF biological
20, 22, planted and natural zites, ditahage
23,30, Mata includes i of spat,
49, 56, aodiment type, Touling
59, bb, organismes, oic., MAY-
72, 76, NOVEMRER
79, B4,
8%, B4, 4. Oyster Shoal State 1987-Present  Seasonal  Oyster bed data on albundance, To be stored on - Soan Mckenna Washing-
o~ 89, 94, Survey Program 625 morphometric measurements, [MF hinlogical ton
= 8%, 110, substrate, ete. it abase of fice
11, 115
122, 148,
1689 5. Shellfish Relay State, 19/0=-Pregent  Seasonal  Relay shellfish from closed [MF-not - Milke Marshall
Evaluat ion PLAS-309 poliuted wators to open computerl sed
Frogram 618 wilers
6. Shellfish Sorvey CiM, State 1978-Present Az Locate shellfish resources [MF-not 95 gamplos Wike Marshall
Program 630 nedod and estimate standing crop computerized
for water systems
7. shellfish Lease State 1975-Present s Sample propozed lease sites [MF-not * Mike Marshall
Evaluations needed to determine if Lhey contain  computerized
Progeam GG exigting shellfish resources
#. Bay Scallop State, 1975%-Present  Monthly  Size composition and [MF=-not 6710 samples Don Freeman  Pata est.
Mond Lo i ng PLAA-30% digtribution of bay computerized for 1975
scal lops 1981 only

Program G497



Review af NC MF Surveys (Continued).

Freq.
of Dala Eat imated
Funding Poriod ool loc- acenEs= data on Contact
Prosgram Project name soUrce coverod kion Description bility file P SO Commenls
G. Continued 9. Seed Clam Study CiN 1978 Seazonal  Determine effects of cultch [ME=not - Fentross
Program 620 coverimg on seed clam el Lo sed Munelen
aurvival
1. Clam Escalator State 19705~ fs Cateh, effort and size data [MF-niot = Fontross
Dredge Presont noeded from commorcial dreodges in computerd zed Munden
Program G50 inlamd waterway
11. Shellfish Bottom State 1988-Present Daily Locate and estimate shellfish Land Resources 617 samples Mike
Mapping Program 635 abundances.  Fleld work in Informat jon Marshall
15980 done in Roanoke Sound, Sources GI8 and
Bogue Sound, and Masonboro DMF binlogical
Sound. All areas in state database of SIPS
ranked qualitatively via
shelllfish eriteria form.
2. Clam House Sampling State 1987 Seasonal  Fish house samples for CPOE,  DMF-not 60 samples/ Don
gige distribution, location, computerized yaar Freeman
harvest method, oto,
. 13. Dan Moore Calico State 1969=-14981 Annzal Location of beds and Bridge logs 1,150 samples David A6 samples
ro Scallop aatimates of abundance, on tape Taylar on biolo-
Program 710 alge distribution gical fila -
14. Carolina Coast Stale 1987-1948 Annoal  Location of beds and MF biological 2 zamples  Dianne
Calico Scallop estimates of abundance, databaso Stophan
Program 695 gize distribution
15. Dan Moore Clam State 1968, 1971 hnnual Exploratory fishing for Bridge logs - Mavid 3 samples
Survey quahogs using dredges on Lapa Taylor on binlo-
Program 750 gical file
16. Dan Moore Sguid State, CPRC 1968~1973 Honthly  Exploratory Fishing Bridge logs S0 samples pavid Taylor
Program 735 for squid only on Lape
Lagend:  SFFMP = State Federal Fishery Management Program HMFE = National Marine Fisheries Service
SEFIN = Southeast Fisheries Information Network CIRC = Coastal Plainz Regicnal Comniszsion
/M = Coastal Zone Management Wh = Wallop-Breaux
Ern = Environmental Protection Agency LIA = Interjorisdictional Fisheries Aet
NCRI = Natlional Coastal Resources Institute

The State Information Processing Serviee's (SIPS) IBM mainframe iz a model 3090A

Compiled by Katy West






