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Revised February2007

I. GENERAL DESCRIPTION

The Pamlico Sound Independent Gill Net Survey (PSIGN) began on March 1,
2001funded by USFWS Sportfish Resoration (F-70) and included Hyde and Dare
Counties. It utilized the sampling design of the original 1999 Program 915,
Presence/Absence of Disease Sampling (DITS) in the Neuse, New, Pamlico, and Pungo
River systems. In the DITS study trammel nets were initially used from March 1999 to
September 1999 on the Neuse, Pamlico, and Pungo River systems and then replaced by a
gang of multiple mesh gill nets. The New River did not begin using gill nets until March
of 2000. Gill nets (3.0 to 6.0 by ¥2 inch) are used in the PSIGN. With NMFS funding
sampling in the Neuse, Pamlico, and Pungo Rivers was reinstated in June 2003 and
sampling began in July 2003 following the sampling procedures of the PSIGN.

Program 915 Study Presence/Absence of Disease Sampling (DITS)

Staff involved/timeframe

The DITS study was funded by Division of Water Quality (DWQ) through a grant with
EPA. Sampling by the Division was initiated by a Memorandum of Agreement with
DWQ. DWQ supplied funds through March 2001, with field sampling ending in January
2001. The lead biologist was Chris Wilson. The Division reinstituted the sampling in the
Neuse, Pamlico, and Pungo rivers as part of an overall independent gill net program
funded by several different sources. Funding was secured from the NMFS Hurricane
Grant Program to sample in the Pamlico, Pungo, and Neuse Rivers in July 2003. The
lead biologist from July-December 2003 was Tina Moore, followed by Michael Potthoff
(), Stopher Slade, (), and Eric Fitzpatrick (Nov 2006) who is the current lead for the
rivers in the Pamlico District.

Checklist and Communication Information

Truck:
Visually inspect tires for proper inflation,
Tires: make sure spare is functional.
Lights: Make sure lights are functional.
Oil: Check engine oil, ensure proper level.
) Make sure vehicle has enough fuel to make
Gas: ]
round trip, gas cards.
. Jack, Lug wrench, Basic Tools (adjustable
Tools: . )
wrench, screwdriver, jumper cables).
Trailer:

Visually inspect tires for proper inflation,
Tires: make sure spare is functional.
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Bearings
Buddies:

Boat Strap:

Lights:
Coupler:

Boat:

Gas:

Oil:

Safety

Equipment:

Sampling Gear:

Check to see if they need addition axial
grease.

Make sure boat strap is secure.

Make sure lights are connected and are
functional.

Make sure coupler is secure.

Due to the unreliable nature of fuel gauges
on boats, top off fuel before each sampling
trip.

Make sure oil level is adequate before each
sampling trip. If the boat is not equipped
with an oil level.

Paddle, life vests, fire extinguisher, sound
device, extra rope, first aid kit, anchor,
flares, cellular phone, and emergency
phone contacts.

Barrel Scales, Measuring Boards, YSI 87 Temp/Salinity/D.O.
meter, refractometer, pH meter, GPS unit, range finder, buckets,
baskets, plastic bags, data sheets, pencils, specimen bottles,
coolers, ice, cellular phone.

Sample Site Selection

Sampling areas and strata are randomly selected using SAS Proc Plan at the beginning of

each month when sampling is scheduled.

Prior to sampling, random stations are selected, four alternate stations are selected for
each strata/gear configuration and may proxy if weather or physical characteristics of first
random selection is unsuitable. Prior to October 1999 each sampling trip consisted of two
shallow water trammel net sets, two deep water trammel net sets, two shallow water
casts, and two deep water casts for a total of eight individual collections. Currently a
gang of nets with mesh sizes in 1’ intervals constitute a set (collection) and are set as
follows: shallow set of 4 individual 30’ nets with mesh sizes of 3, 4,5, and 6; deep set
of same; shallow set of 5 individual 30’ nets with mesh sizes of 2 V2, 3 V2, 4 V52, 5 V2, and 6
1%; and deep set of same. When the shallow set is the “whole” inch gang then the nearest
deep set is the “1/2” gang. When the shallow set is the “1/2” gang then the nearest deep
set is the “whole” inch gang. Cast net samples whenever conditions allow and fish are

visible.
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Starting in July 2003, sampling in the Neuse, Pamlico and Pungo Rivers will use gill net
gear configured as that used for PSIGN. Sampling areas will be selected using SAS Proc
Plan at the beginning of each sampling month, following the method described for
PSIGN.

Deployment of gill nets

When near a shoreline shallow sets are deployed perpendicular to the shore. Shallow
water sets not close to the shoreline will use other factors to determine orientation (i.e.:
grass beds and sloughs). Deep water sets are typically deployed parallel to shore or
oriented to bottom slopes and other bathymetric features.

Attach anchor to the top line, release enough anchor line to ensure the anchor is set.
Begin deploying the net from the bow of the boat by slowly backing perpendicular from
the shore. Attach second anchor when the end of the net is reached, pull the net snug but
not tight and set the second anchor.

Record time gear began fishing and all physical data (Wind speed, wind direction,
weather element, water temperature, salinity, pH, dissolved oxygen, GPS coordinates).
Record the GPS coordinate for the middle net of the “gang set”, not the beginning or
ending net.

Retrieval of gill nets

Upon arriving at the sampling site the technician will quickly appraise the quantity of
catch and condition of the net. He/she can decide to either retrieve the net and then
remove the fish; or remove the fish while the net is being retrieved.

Start at the end of the net that was deployed last. As fish are encountered in the net,
remove them and place into a fish basket. Due to rapid commencement of post mortem
changes of fish tissues and parasites, all menhaden as well as any other species with
evident signs of disease should be placed on ice until the sample can be worked up.

Record time gear ended fishing and all physical data (wind speed, water temperature,
salinity, pH, dissolved oxygen).

Cast nets (DITS)

Begin in selected grid, looking for menhaden school or movement, spend as much time as
deemed reasonable, if no menhaden are spotted, use additional menhaden from gill net in
same strata to satisfy pathological sample requirement of 20 fish per sampling trip.

Fish Sample Work Up
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Strictly follow data element descriptions/requirement in Disease Incidence Sampling
Format A.

For each collection sort fish into individual species groups. Obtain a total weight nearest
0.01 kilogram (kg) for each species aggregate (target and non-target species).

For each target species (Atlantic croaker, blue crab, bluefish, red drum, southern
flounder, spot, spotted seatrout, summer flounder, striped bass, striped mullet, weakfish):

Measure each species to the nearest ml fork length (FL) or total length (TL).
Record condition of individual (1 = alive, 2 = dead, 3 = spoiled).

If a fish is not whole (i.e., head to tail) then it is counted as a PART and there is no code
for a PART. Note: During analysis of this field, the total number of “PARTS” are
accounted for by subtracting the total number of entact “whole fish” (Sample Number)
from the total number of that species “wholes + parts” (Collection Number).

Inspect each individual for the presence or absence of disease.

For non-target species:

Inspect each individual for the presence or absence of disease.

Menhaden only:

Select fish that appear to be most fresh, preserve a total of five from the shallow gill /
trammel nets and five from the deep gill / trammel nets. Keep additional menhaden,
segregated by gear and strata, on ice. In the event that all gear/strata combinations do not
yield adequate sample numbers, select additional fish from previous gear/strata catch
from the sample (if any exist).

Follow preservation techniques per DWQ’s Fish Pathology Fixation Handout.

Note species other than menhaden with obvious disease (See figure 4 at back of this
documentation to designate lesion locations on the fish).

Follow preservation techniques per DWQ’s Fish Pathology Fixation Handout.

Program 915 Study: Pamlico Sound Independent Gill Net Survey (F-70) and the
Pamlico and Neuse Watershed Gill Net Survey

Staff involved/time frame

The Pamlico Sound Independent Gill Net Survey was initiated on March, 2001. Field
sampling began in May, 2001. The lead biologist for the Pamlico District is Michael
Potthoff (formerly Tina Moore) and for the northern District, Lee Paramore. The
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Pamlico and Neuse Watershed Gill Net Survey (PNWGNS) was reinstated in June 2003
and sampling began in July 2003. The lead biologist from July-December 2003 was Tina
Moore, followed by Michael Potthoff (), Stopher Slade, ( ), and Eric Fitzpatrick (Nov
2006) who is the current lead for the rivers in the Pamlico District. The PNWGNS
follows the same procedures as the F-70 PSIGN for sampling gear, sampling intensity,
sampling season, field sampling work up, data coding, and data analysis. The following
individual objectives have been identified as necessary to achieving overall both grants.

Objectives:

1) To calculate annual indices of abundance for Pamlico Sound for the following
target species: Atlantic croaker, bluefish, red drum, southern flounder, spot,
weakfish, spotted seatrout, and striped bass.

2) To supplement samples for age, growth, and reproduction studies in order to
determine age structure, sex ratios, and relative cohort size for the target species.

3) To evaluate catch rates and species distribution for identifying and resolving
bycatch problems in Pamlico Sound.

4) To characterize habitat utilization in Pamlico Sound.

Results from this project will be used by the NCDMF and other Atlantic coast fishery
management agencies to evaluate the effectiveness of current management measures and
to identify additional measures that may be necessary to conserve marine and estuarine
stocks. Continuing a long-term database of age composition and developing indices of
abundance for target species allows the NCDMEF to assess the status of these stocks
without relying solely on commercial and recreational fishery dependent data.

Sample site selection

The NCDMF Pamlico District and Wanchese field office will conduct the project
operations within their respective boundaries. The Wanchese office will cover the Outer
Banks area and the Pamlico District office will cover Hyde County bays and adjacent
areas of Pamlico Sound (Figure 1). The Pamlico District will aslo be responsibe for
covering the areas in the Pamlico, Pungo, and Neuse River systems (Figures 2 & 3).

Sampling season

Sampling will occur during all 12 months of the year. This was changed in 2002 and
sampling no longer occurs between December 15 - February 14 due to extremely low
catches and unsafe working conditions (limited daylight hours and cold temperatures) for
the technicians.

Sampling areas

A stratified random sampling design is used for both projects. The rivers are still divided
similar to the DITS study and maintain 4 areas in the Neuse River (Upper, Upper,Middle,
Division of Marine Fisheries
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Lower-Middle, and Lower)(Figure 3), 3 areas in the Pamlico River (Upper, Middle, and
Lower), and only 1 area for the Pungo River (Figure 2). The upper Neuse area was
reduced to avoid damage to gear from obstructions and the lower Neuse was expanded to
increase coverage in the downstream area. The Pungo was expanded to include a greater
number of upstream sites where a more representative catch of striped bass (Morone
saxatilis) may be acquired.

The F-70 study also employed a stratified-random sampling design based on area and
water depth. Sampling was divided into two regions: Region 1 included areas of eastern
Pamlico Sound adjacent to the Outer Banks from southern Roanoke Island to the northern
end of Portsmouth Island; Region 2 included Hyde County bays from Stumpy Point Bay
to Abel's Bay and adjacent areas of western Pamlico Sound (Figure 1). Each region was
overlaid with a one-minute by one-minute grid system (equivalent to one square nautical
mile) and delineated into shallow (<6 feet) and deep (>6 feet) strata using bathymetric
data from NOAA navigational charts and field observations. NCDMF district staff also
considered such factors as obstructions to fishing, safety, and accessibility when
evaluating each grid for inclusion in the sampling. After delineation into the one-minute
by one-minute grids, each of the two regions was further segregated into four similar
sized areas to insure that samples were evenly distributed throughout each region.

Each of the four areas within each region was sampled twice a month. The SAS
procedure PLAN was used to randomly select sampling grids within each area. For each
grid selected, both the shallow and deep strata were sampled with a separate array of nets.
An array of nets consisted of 30-yard segments of 3, 3%2, 4, 412, 5, 5'2, 6, and 62 inch
stretched mesh webbing, for a total of 240 yards of gill nets. Catches from an array of gill
nets comprised a single sample and two samples (one shallow, one deep), totaling 480
yards of gill nets fished, were completed in a field trip. Within a month, 32 core samples
were completed (8 areas x twice a month x 2 samples). If adverse weather conditions or
other factors prevented the primary grid in an area from being sampled, alternative grids
for that area were randomly selected to increase flexibility and ensure completion of
sampling requirements each month. When time and weather allowed, extra samples (non-
core samples) were collected. These samples are not included in the analysis because they
were not part of the stratified random design.

Sampling gear

Floating gill nets are used to sample shallow strata while sink nets are fished in deep
strata. Each net gang consists of 30-yard segments of 3,3 %2, 4,4 %2, 5,5 %, 6, and 6 2
inch stretched mesh, for a total of 240 yards of nets combined. A sample for analysis
consists of the 240 yardage. Replicates of larger mesh sizes (5 inches and greater) may be
used in areas selected for flounder and red drum. Nets are deployed parallel or
perpendicular to the shore based on the strata and common fishing techniques for the
area. Gear was typically deployed within an hour of sunset and fished the following
morning with effort made to keep all soak times within 12 hours. The 12-hour soak time
allowed for uniform effort and kept the study in compliance with the terms and
conditions mandated by the Section 7 permit issued by the U.S. Fish and Wildlife
Division of Marine Fisheries
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Service. This action was taken to minimize interactions with endangered and threatened
sea turtles. Twine size varied between the Regions and was based on the twine size most
frequently used by local commercial fishermen (Region 1: #208 twine or 0.52 mm;
Region 2: #177 or 0.47mm). All gill nets were constructed with a hanging ratio of 2:1
and a vertical height between six and seven feet.. Each net should be inspected upon
retrieval for damage caused by blue crabs, boats, snags, and general wear.

Sampling intensity

The catch from the gang of nets comprises a single sample. Each of the four areas within
each region was sampled twice a month. Within a month, 32 core samples were
completed (8 areas x twice a month x 2 samples) for F-70 and

Fish Sample Work Up

Data coding should strictly follow data element descriptions/requirement in the
Program 915 Format A.

Age and reproductive samples are taken from selected target species as needed, samples
will be processed according to the aging projects. Physical and environmental conditions
such as temperature (°C), salinity (ppt), dissolved oxygen (mg/L), bottom composition,
and a qualitative assessment of sediment size are recorded upon retrieval of the nets on
each sampling trip. Make note of all attached bottom grasses to species under the nets
when available. For each collection, fish are sorted into individual species groups.
Obtain a total weight nearest 0.01-kilogram (kg) for each species aggregate (target and
non-target species) and a count, including damaged (partially eaten or decayed).

TARGET SPECIES
For each target species (see list of target species below):

1) Measure each species to the nearest mm fork length (FL) or total length (TL).
2) Record condition of individual fish (1 = alive, 2 = dead, 3 = spoiled, or
4=alive/unmarketable).

I=alive Use if the fish is alive and in good shape.

2=dead Use if the fish is dead and still marketable (i.e. the fish
house would buy it).

3=spoiled Use if the fish is dead and unmarketable (i.e. the fish house
would not purchase the fish).

4=alive/umarketable Use if the fish is alive and unmarketable (i.e. disfigured but
still viable if released).
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It should be noted that the primary determinant should be fish marketability. Gills should
be dark red to pink in color. Faded gill color (light pink to grey/brownish) and soft flesh
are indicators of spoiled fish. Most fish are easily distinguished as dead or spoiled,
questionable (hard to call) fish are typically assigned a dead status. The fins and head of
a fish can be disfigured or mutilated (i.e. holes produced by crabs or birds) and the fish is
still marketable. A mutilated or disfigured body will render a fish unmarketable. If the
fish is mutilated or disfigured to the extent that it is unmarketable and is dead or unviable
code it as spoiled (3). If the fish is mutilated or disfigured to the point that it is likely
unmarketable but will likely live code it as alive, unmarketable (4).

It should be noted for future analysis that prior to August 2003, the Wanchese office used
the above criteria when assigning fish status, while the Washington office primarily only
used either the dead or alive fish status, reserving the spoiled status to fish that were
noticeably spoiled and decaying and not based on fish marketability. The fish status 4
was added in 2004 and has not been used by either office.

If a fish is not whole (i.e., head to tail) then it is counted as a PART and there is no code
for a PART. Note: During analysis of this field, the total number of “PARTS” are
accounted for by subtracting the total number of intact “whole fish”” (Sample Number)
from the total number of that species “wholes + parts” (Collection Number).

3) Inspect each individual for the presence or absence of disease.

The table below indicates the list of species to be measured in the Pamlico Sound IGNS.
Only spot and menhaden should be subsampled when numbers of these species are high,
other target species should be individually measured regardless of the number of
individuals in the sample. When subsampling, it is acceptable to measure 30 individuals,
weigh the subsample, and then count and weigh the remaining specimens. If, due to
unforeseen circumstances, that sampling must occur quickly (i.e.: unsafe weather
conditions) then all species can be subsampled similar to spot and menhaden to reduce
processing time.
e [If unsure of a species ALWAYS BRING IT BACK TO THE OFFICE
FOR ID, you can FIRST measure it and then bring it back to the office for
identification.
¢ Note that horseshoe crabs require the individual weight and carapace
width recorded.
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Target species should be measured at all times, and they are:

Common Name

Scientific name

Notes

Fish species:
alewife

Amberjacks
American eel
American shad
Atlantic croaker
Atlantic herring
Atlantic mackerel
Atlantic menhaden
Atlantic spadefish
Atlantic/longnose sturgeon
black drum

black grouper
blueback herring
bluefish

bluegill

brown bullhead
butterfish
channel catfish
cobia

crevalle jack
crappie

gag

gray snapper

gulf flounder
harvestfish
hickory shad
king mackerel
lane snapper
largemouth bass
monkfish

mutton snapper
northern kingfish
northern puffer
permit

pigfish

pompano

red drum

red grouper

rock sea bass

Alosa pseudoharengus
Seriola spp.

Anguilla rostrata

Alosa sapidissima
Micropogonias undulatus
Clupea harengus
Scomber scombrus
Brevoortia tyrannus
Chaetodipterus faber
Acipenser oxyrhyncus
Pogonias cromis
Mycteroperca bonaci
Alosa aestivalis
Pomatomus saltatrix
Lepomis macrochirus
Ictalurus nebulosus
Peprilus triacanthus
Ictalurus punctatus
Rachycentron canadum
Caranx hippos

Pomoxis spp.
Mycteroperca microlepis
Lutjanus griseus
Paralichthys albigutta
Peprilus alepidotus
Alosa mediocris
Scomberomorus cavalla
Lutjanus synagris
Micropterus salmoides
Lophius americanus
Lutlanus falcatus
Menticirrhus saxatilis
Sphoeroides maculatus
Trachinotus falcatus
Orthoprostis chrysoptera
Trachinotus carolinus
Sciaenops ocellatus
Epinephalus morio
Centropristis philadelphica
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Common Name
sheepshead
shortnose sturgeon
smooth dogfish
southern flounder
southern hake
southern kingfish
Spanish mackerel
spiny dogfish
spot

spotted hake
spotted seatrout
striped bass
striped mullet
summer flounder
tarpon

tautog

weakfish

white catfish
white perch
yellow bullhead
yellow perch

Non-finfish species :
white or greentail shrimp
brown or summer shrimp
pink shrimp

blue crab

turtles

horseshoe crabs

Scientific name

Archosargus probatocephalus
Acipenser brevirostrum

Mustelus canis

Paralichthys lethostigma
Urophycis floridanus
Menticirrhus americanus
Scomberomorous maculatus

Squalus acanthias

Leiostomus xanthurus

Urophycis regius
Cynscion nebulosus
Morone saxatilis
Mugil cephalus

Paralichthys dentatus

Megalops atlanticus
Tautoga onitis
Cynoscion regalis
Ictalurus catus
Morone americana
Ictalurus natalis
Perca flavescens

Pennaeus setiferus
Pennaeus aztecus
Pennaeus duorarum
Callinectes sapidus
All types

Limulus polyphemus

Notes

Note sex

Note sex

Note sex &maturity

Note sex and
measure individual
weight

FOR NON-TARGET SPECIES:

1) Inspect each individual for the presence or absence of disease.

2) Obtain a total weight nearest 0.01 kilogram (kg) and count for each species

aggregate.

The following species do not require length measurements when sampling in the
Pamlico Sound IGNS. Each individual species should still be enumerated and weighed in

aggregate.
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Gizzard shad (Dorosoma cepedianum), hogchoker (Trinectes maculatus), bluegill
(Lepomis macrochirus), windowpane flounder (Scophthalmus aquosus), tonguefish
(Symphurus spp.), pinfish (Lagodon rhomboides), silver perch (Bairdiella chrysoura),
skates (Raja spp.), rays (Rajiformes), longnose gar (Lepisosteus osseus),
needlefish/houndfish (Belonidae), carp (Cyprinus carpio), threadfin herring
(Opisthonema oglinum), stargazer (Astroscopus spp.)

Taggin
This project will supplement tagging efforts of on-going projects covering various
species such as red drum, striped mullet, and striped bass by tagging those species when

captured. Tags for these projects will be inserted per the tagging protocol of the existing
project.

Turtles (F/SER/2000/01313 Section 7 Permit)

Special Grant Conditions

1. North Carolina Division of Marine Fisheries will report any incidence of incidental
take of the sea turtles within 14 days to the following: National Marine Fisheries,
Assistant Regional Administrator for Protected Species, the U.S. Fish and Wildlife
Service, Chief of Federal Aid, and the state agency contact for the Wildlife Resource
Commision.

2. If the cumulative aggregate total exceeds 6 sea turtles during the term of the project
the U.S.F.W.S. will be advised and formal consultation will be reinitiated.

3. North Carolina Division of Marine Fisheries will assure that net soak times do not
exceed 12 hours and are set without tie downs.

4. North Carolina Division of Marine Fisheries personnel participating in the project will
be adequately trained to measure, identify and resuscitate sea turtles encountered.
The following data will be collected from those encountered ( date, location, sex,
carapace measurement, condition, flipper tag, and PIT tags)

5. Dead turtles will be brought to the North Carolina Wildlife Resources Commission for
postmortem examination.

Field staff will be trained to identify, measure, and resuscitate sea turtles, check for and
record external flipper tags. Staff will record date, time, location (latitude and longitude,
when possible) of each turtle taken, condition of the turtle (e.g., dead or alive, the
presence or absence of injuries, a thorough description of all anomalies, condition of
carcasses), species, sex (if determinable), straight and curved carapace measurements,
and final disposition. At the request of the North Carolina Wildlife Resources
Commission all live turtles will be tagged and dead turtles will be brought in for a post-
mortem examination.
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ANALYSIS

Subset

Analysis is completed on an annual basis for the F-70 report. The subset is created by
MIPGMOI15 on the mainframe. New variables are created in the subset that facilitate the
proper matching of the “whole” and “half” collections into to a single 240 yard sample.
The Var SAMPLE is used to make this match and consists of the concatenation of:
SAMPLE=COMPRESS(YEARIMONTHIIDAYIIAREAIQUADIIGRIDIMODE) for gill
nets and ; SAMPLE=COMPRESS(YEARIMONTHIIDAYIIAREAIICONTROL1) for
other gears. The MODE field allows for the distinction of multiple samples taken on the
same date and in the same area as the ‘primary’ sample. When multiple net sets are
made, the net set determined to be the ‘primary’ should have the Mode field left blank
and the additional sample should have the Mode field coded as a 1. Also GRID is
assigned as “WANC” or “WASH’ based on the LATCELL & LONGCELL values.
AREA is also assigned as DARE1-4, HYDEI1-4, and RIVER based on the LATCELL &
LONGCELL values.

SAS Programs
Species Composistion

Overall species composition by number and percent may be summarized for all species
captured.

CPUE

Weighted catch per unit effort (CPUE) estimates were used to determine differences
between catch rates of target species in shallow water (<6 ft) and deep water (>6 ft).
Catch rates calculated by region and depth were used to evaluate the availability of target
species by region.

Mortality Rates

Mortality rates at net retrieval (12 hour soak time) were assessed for both large (>5 inch
stretch mesh) and small (<5 inch stretch mesh) mesh gill nets by season. The seasons
included spring/fall, summer, and winter. Spring and fall were combined due to similar
water temperatures and included the months of April-May and October-November.
Summer included the period of June-September, while the period of December 1-15 and
February 15-March was classified as winter. Overall percent mortalities were calculated
for each season and mesh size category. Additionally, the number and percent mortality
of individuals taken outside the legal size limit for each species was calculated by season
and mesh size category

Calculation of Weighted CPUE Estimates by Size Class Distribution and Number at Age
Catch rates of target species were calculated annually and expressed as an overall catch
per unit effort (CPUE) along with corresponding length class distributions and numbers
at age. The overall CPUE gives an estimate of abundance showing availability of each
species to the study, while the length distribution and age CPUE estimates show the size
and age structure of each species for a given year. Calculating the numbers at age across
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years allowed a cohort (year class) of an individual species to be tracked over time. Ages
for bluefish and striped bass were not available for analysis. The overall CPUE was
defined as the number of a species of fish captured per sample and was further expressed
as the number of a species of fish at length (or age) per sample, with a sample being one
array of nets fished for 12-hours. Due to disproportionate sizes of each stratum and
region, the final CPUE estimate was weighted. The total area of each region by stratum
was quantified using the one-minute by one-minute grid system and then used to weight
the observed catches for calculating the abundance indices. The weighting factors by
region and strata were:

Region 1: Shallow water - 134.5 square nautical miles
Region 1: Deep water - 96.5 square nautical miles
Region 2: Shallow water - 82.5 square nautical miles
Region 2: Deep water - 122.5 square nautical miles

In order to prevent bias due to unequal sampling across areas and time, only the core
samples taken each month (n=32) were used in the calculations of the annual weighted
CPUE index (see Below). In all cases, the catch-at-length and catch-at-age (CAA)
estimation was done separately for the first half (January-June) and the second half (July-
December) of the year. The bi-annual estimate was then combined to provide an overall
annual estimate at length or age. This method is consistent with current stock
assessments for most of the target species and reduces bias associated with fast growth
that can lead to a disproportionate allocation of individuals to a particular age class.

The following procedures were followed to produce the weighted CPUE estimates by
length and age. The annual abundance index calculation for each target species was as
follows:

1) Pool all of a species records across mesh sizes for each sample.

2) Compute a length frequency distribution for that species to obtain a number at each
size class (Sgzcnass)- In cases where subsampling occurred, the total number of
measured fish was expanded to the total catch. Any non-measurable fish (i.e. parts)
were distributed proportionately across all size classes of a given species.

3) Sum all the Sg,c1ass for all strata by region (T class by SR)-

4) For all strata by region divide the Tg,ass by the total number of sampling trips that
occurred (Tsgr) to obtain a catch estimate by size class (mean and standard deviation)
for each strata by region (S gclass by sr)- All effort, including samples with zero catch,
was factored into the index.

5) Multiply the S g,c1ass by sr by the total number of grids occurring in all strata by region
(TG vy sr) to obtain a weighted estimate for each size class (W Sg,ciass by SR)-

6) Sum all WSg,c1ass by sr Y species (SWay).

7) Divide SW,; by the total number of grids in all areas sampled to obtain a project-wide
weight catch at length estimate for each species.

8) The overall annual CPUE by species is calculated by summing the catch-at-length
estimates for each species across all available lengths.

9) Multiply each weighted catch-at-length estimate for each species by the proportion at
age to obtain catch-at-age.
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Metadata Table for Program 915

YEAR

ACTIVITY

March
1999 thru
Sept. 1999

Disease Incidence Study (DITS) funded in the Pamlico, Pungo, Neuse, and
New River areas using trammel nets as primary gear and cast nets. Project
Biologists were Chris Wilson and John Schoolfield.

Oct 1999
thru June
2001

Array of gill nets replaced the trammel nets in DITS, funding ended and the
sampling ceased

January
2001

From the initial consultation and biological opinion, an ESA section 7
permit (F/SER/2000/01313) for the Pamlico Sound Gill Net Survey (F-70)
was issued on January 16, 2001. The original Incidental Take Statement
allowed for the take of up to six sea turtles over the three year grant period
(ending June 30, 2004). Field work and gill net sampling began in May
2001 and the sixth sea turtle interaction occurred in September 2002.

May 2001

USFWS Sportsfish Restoration Project F-70(1-3) initiated in Pamlico
Sound proper. OBX areas sampled by Wanchese and Hyde Co mainland
side sample by Washington staff, year round

Jan 2002

Sampling no longer occurs between December 15 - February 14 due to
extremely low catches and unsafe working conditions (limited daylight
hours and cold temperatures) for the technicians

May 2003

In May of 2003 the second formal consultation concluded and resulted in
an increase in the number of allowable takes for the project. The revised
Incidental Take Statement anticipated interaction with up to four additional
sea turtles in any combination for the duration of the proposed action (Grant
period), which was scheduled to end on June 30, 2004. At this time the
NCDMF also removed the deep water gill net sets in western Pamlico
Sound during June through September in order to further reduce the
likelihood of turtle interactions.

July 2003

Gill net sampling in the Rivers (excluding New) reinstituted as part of a 5
year NMFS funded Hurricane Grant (Floyd). Areas covered previously by
DITS modified somewhat, and used same sampling gear, etc as F-70

August
2003

Parameter F memo to clarify use of the Status of Fish

May 2004

In May of 2004, the USFWS approved a five-year grant extension for the
F-70 (4-8) project at the request of NCDMF. This extension began July 1,
2004 and is scheduled to end on June 30, 2009. No formal consultation
with NOAA was initiated by the USFWS because the previous consultation
was deemed valid (turtle take had not been exceeded and other terms and
conditions in effect) and the scope of the project work did not change. To
date, four sea turtle interactions have occurred since the last formal
consultation. This covers a period of nearly four years.

Feb 2005

In order to increase efficiency, deep water nets constructed in the future should be
hung to fish between 9 and 10 feet in depth. The intended result is to increase
catch rates by allowing more bag in the nets when fishing. Previously, both
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shallow and deep nets were constructed to fish between 6 and 7 feet. Shallow net
construction will not change. Also deep water sets will be made on the 6’ contour
line within the chosen grid. Also new guidelines were established for sub-
sampling Atlantic menhaden. Previously, crews measured at least 30 individuals
per mesh size as outlined in the documentation. Starting with the 2005 season, it is
acceptable to measure and weigh only 5 individuals per mesh size and count and
weigh the remainder in aggregate.
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MEMORANDUM

TO:

THRU: Brian Cheuvront

FROM: Lee Paramore

RE: Seeking formal consultation with NOAA regarding F-70 Section 7
Permit

DATE: January 19, 2007

The North Carolina Division of Marine Fisheries (NCDMF) is requesting the USFWS
reinitiate formal consultation with NOAA Fisheries in regard to Grant F-70, Pamlico
Sound Gill Net Survey. From the initial consultation and biological opinion, an ESA
section 7 permit (F/SER/2000/01313) for the Pamlico Sound Gill Net Survey (F-70) was
issued on January 16, 2001. The original Incidental Take Statement allowed for the take
of up to six sea turtles over the three year grant period (ending June 30, 2004). Field
work and gill net sampling began in May 2001 and the sixth sea turtle interaction
occurred in September 2002. This resulted in a reinitiation of consultation with NOAA,
as required in 50 CFR 402.16. In May of 2003 the second formal consultation concluded
and resulted in an increase in the number of allowable takes for the project. The revised
Incidental Take Statement anticipated interaction with up to four additional sea turtles in
any combination for the duration of the proposed action (Grant period), which was
scheduled to end on June 30, 2004. At this time the NCDMF also removed the deep water
gill net sets in western Pamlico Sound during June through September in order to further
reduce the likelihood of turtle interactions. Reinitiation of consultation under the permit
conditions would occur when the interactions exceeded these four sea turtles. During
this initial grant period one additional turtle take occurred in June of 2004.

In May of 2004, the USFWS approved a five-year grant extension for the project at the
request of NCDMF. This extension began July 1, 2004 and is scheduled to end on June
30, 2009. No formal consultation with NOAA was initiated by the USFWS because the
previous consultation was deemed valid (turtle take had not been exceeded and other
terms and conditions in effect) and the scope of the project work did not change. To date,
four sea turtle interactions have occurred since the last formal consultation. This covers a
period of nearly four years. The original work scheduled when this second consultation
was received was for approximately one year. The next interaction will require a formal
consultation with NOAA. We would like to request that this third formal consultation
with NOAA begin now regarding F-70 (Pamlico Sound Independent Gill Net Survey)
and that consideration for additional takes be allowed, given the additional duration of the
project under the current extension through 2009. Attached is a summary of the turtle
takes for Grant F-70 to date. Please contact me if you have any questions.
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Memo

To:

From:

Subject:

Date:

Program 915 Participants
Tina Moore
Lee Paramore

Mike Pothoff

Update on changes to Program 915, Pamlico Sound Independent Gill Net Survey
and Pamlico and Neuse Watershed Gill Net Survey

February 9, 2005

A meeting was held on December 7, 2004 at the Washington Regional Office to discuss sample
design and any changes in sampling procedures that should be implemented based on the
experience and knowledge gained from the first 3-year cycle of the F-70 project. Present at the
meeting were: Lee Paramore, Tina Moore, Mike Potthoff, Katy West, Josh Murauskas, Greg
Judy, and Dail Booth.

The following summarizes decisions made at this meeting:

To better standardize sampling, gill net crews are encouraged to periodically switch off
and sample new areas. Any sampling differences noticed between crews should be made
known to allow the supervisors to determine if any changes are necessary. This will allow
sampling to be done in the most efficient way possible with consistency between crews.

It is very important that crews use consistent analysis when assigning fish status (i.e.
alive, dead, spoiled). Refer to August 11, 2003 memo for guidelines. For each net fish
should be separated into two separate buckets. This allows for alive and dead/spoiled fish
to be more efficiently separated.

Not all grids have both deep and shallow habitat. When both sets cannot be made in the
same grid it is not necessary to run to the alternate grid, but is acceptable to set the
adjacent grid that has the closest suitable habitat. Alternate grids should be selected when
adverse conditions or other conflicts prevent setting any of the nets in the primary grid.

When all nets in a ‘gang’ are tied together, the entire gang should be fished and separated
into buckets before working up the catch. The intent is to remove nets from the water
ASAP and to make fishing time more efficient. It is important to adhere to the 12-hour
soak time to standardize sampling, as well as minimize turtle interactions.

In order to increase efficiency, deep water nets constructed in the future should be hung
to fish between 9 and 10 feet in depth. The intended result is to increase catch rates by
allowing more bag in the nets when fishing. Previously, both shallow and deep nets were
constructed to fish between 6 and 7 feet. Shallow net construction will not change. Refer
to December 9, 2004 memo in documentation for deep water gill net specifications. The
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current grid system has been modified and grids with depths not less than 9 feet or grids
that were not located along the 6 foot contour have been eliminated.

Future deep water sets should be made along the 6 foot contour when possible. Deep sets
should generally be made between 6-8 feet and should not exceed 9 feet. The current
grid system has been modified and grids with depths not less than 9 feet or grids that
were not located along the 6 foot contour have been eliminated. Since these new net
configurations will change the net height in the deep water sets, under Record Type I and
field Gear Parameter #3 (G1_Parm3) the shallow water sets should be coded as 6.45 and
the deep water sets coded as 9.78 (see program documentation for changes).

When crab pots are very numerous along the 6 foot contour, crews should assess whether
the set can be made inside or outside the crab pots before setting. If the shallow water
nets are set in the grid and pots prevent setting the deep water nets then an adjacent grid
should be used for the deep set. If neither the shallow or deep nets can be set in the grid
then an alternate should be used.

New guidelines were established for sub-sampling Atlantic menhaden. Previously, crews
measured at least 30 individuals per mesh size as outlined in the documentation. Starting
with the 2005 season, it is acceptable to measure and weigh only 5 individuals per mesh
size and count and weigh the remainder in aggregate. It is important that measured fish
be selected randomly. All other species for which sub-sampling is allowed must still
measure a minimum of 30 fish per mesh size.

Determining grass density at the net was discussed. The technician’s noted they know
when grass just floats into the net but most of the time it cannot be seen to give an
accurate estimate. It was also noted that discrepancies in coding grasses are occurring
between offices and that all grasses (whether attached or floating into the net) should be
coded at the Record Type II level only. Also, an additional code in the Record Type 11
field for Size (density of grasses attached) will now allow technicians to code for grasses
which have only floated into the net (see documentation for changes). There are still a lot
of questions on the species identification of grasses. It would be helpful for a better grass
identification book for this. It was noted the CHPP will do a more in-depth overview on
grass coverage in these areas and that our estimations are just qualitative.

Collection of age structures is very important to the overall success of this project.
Technicians should carry available tracking logs and retain any species for which aging
samples are not already fulfilled. When fish are measured and ages are not obtained for
those lengths, assumptions in the analysis must be made which adds uncertainty to the
surveys results. When in doubt, work up the fish for aging.
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MEMO
DEC. 9, 2004

TO: KATY WEST, TINA MOORE, MIKE POTTHOFF
FROM: GREG JUDY

SUBJECT: DEEP-SET GILLNET SPECIFICATIONS

WEBBING TO CONSTRUCT THE NEW, 10 FT. DEEP GILLNETS WAS ORDERED
12-8-04, FROM THREE VENDORS. ENOUGH WEBBING WAS ORDERED SO
THAT EACH CREW COULD HANG EACH SIZE NET SIX TIMES. ALL SIZES
COULD BE FOUND IN 10 FT. DEPTH EXCEPT THE 3 INCH STRETCH MESH.
THE 3 IN. HAD TO BE ORDERED IN 12 FT. AND WILL BE CUT TO THE PROPER
DEPTH. ONLY 34 LBS. OF THE 3 IN. WAS AVAILABLE, AND THE OTHER 26
LBS. WAS PUT ON BACK-ORDER. IT WILL BE SHIPPED IN FEB. 2005. THE 4.5
IN. SIZE WAS ALSO IN SHORT SUPPLY, AND WILL HAVE TO BE ORDERED IN
FEB. OR MARCH, WHEN NYLON NET RECEIVES THEIR NEW SHIPMENT OF
WEBBING. ONLY 14 LBS. WERE AVAILABLE, BUT THAT IS ENOUGH TO
HANG SIX NETS, TWO FOR EACH CREW.

MESH SIZE MESHES DEEP ACTUAL DEPTH, FEET
3 45 9.8

3.5 40 10.1

4 35 10.1

4.5 30 9.7

5 27 9.7

55 25 9.9

6 22 9.5

6.5 20 94

THE NEW FLOATS, (0OS4SC, 19 OZ. BUOYANCY, FOOTBALL SHAPE) , WERE
ORDERED ALSO. THE FLOATS ARE TO BE SPACED AT FIVE YARD
INTERVALS. THE NEW NETS WILL UTILIZE THE SAME, % INCH TOP LINES,
AND 30 LB. LEADLINE, AS USED PREVIOUSLY.
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MEMORANDUM

To: F-70 Participants
From: Lee Paramore
Date: August 11, 2003

Record Type IV
Parameter F Status of fish (for all target species)
1= alive
2= dead
3= spoiled
4= alive, unmarketable

It was recently brought to my attention that there has been discrepancy between the
Washington and Wanchese field offices in how the fish status is assigned for captured
fish in the independent gill net study. Please use the following as a reference when
assigning record type IV fish status to your samples in the future.

1=alive Use if the fish is alive and in good shape.

2=dead Use if the fish is dead and still marketable (i.e. the fish house would buy
it)

3=spoiled Use if the fish is dead and unmarketable (i.e. would you eat it? — it is

spoiled if the fish house would not purchase the fish).

4=alive and unmarketable Use if the fish is alive and unmarketable, fish is disfigured
but still can be released alive

Keep in mind that the primary determinant should be the marketability of the fish. Gills
should be dark red to pink in color. Faded gill color (light pink to grey/browninsh) and
soft flesh are indicators of spoiled fish. Most fish are easily distinguished as dead or
spoiled, questionable (hard to call) fish are typically assigned a dead status. If the fish is
mutilated or disfigured to the extent that it is unmarketable and is dead or dying code it as
spoiled. If the fish is mutilated or disfigured to the point that it is likely unmarketable but
will likely live code it as alive, unmarketable (4).

It should be noted for future analysis that up to the point of this memo, the Wanchese
office has been using the above criteria when assigning fish status, while the Washington
office has primarily only used either the dead or alive fish status, reserving the spoiled
status to fish that were noticeably spoiled and decaying and not based on fish
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marketability. The fish status 4 was added by this memo and has not been used by either
office up to this point.
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MEMO

TO: F-70 PROJECT PARTICIPANTS

FROM: GREG JUDY

DATE: 22 MARCH 01

SUBJECT: STANDING HEIGHT OF GILLNETS

IN ORDER TO STANDARDIZE THE FISHING CAPABILITIES OF THE
DIFFERENT NETS, THE DECISION HAS BEEN MADE TO MAKE ALL GILLNETS
STAND BETWEEN SIX AND SEVEN FEET HIGH.

TO ACCOMPLISH THIS, CUT THE WEBBING TO THE SPECIFICATIONS LISTED
BELOW.
STRETCHED MESH MESHES DEEP CALCULATED DEPTH

3" 30 6.5'
3.5" 25 6.3'
4" 20 5.8
4.5" 20 6.5'
5" 19.5 T
5.5" 15 6'
6" 15 6.5'
6.5" 15 7

THE BEST TIME TO CUT THE WEBBING IS AS SOON AS IT IS TAKEN OUT OF
THE WRAPPER. WHILE THE SELVAGE IS STILL TIED TOGETHER, PULL THE
WEBBING TIGHT ACROSS THE FLOOR. USING A PAIR OF HEAVY SHEARS,
YOU CAN CUT THE WEBBING TO THE DESIRED DEPTH FAIRLY EASILY. THE
PROCESS WILL GO MUCH EASIER IF THREE PEOPLE ARE INVOLVED; TWO
TO PULL THE WEBBING TIGHT AND ONE TO CUT.

IN ORDER TO BE CONSISTENT, HANG THE NET WITH THE TRIMMED EDGE
TIED ON THE LEADLINE. WHILE THE MESH COUNT IN THE PRECEEDING
TABLE LOOKS FAIRLY STANDARD, FINDING WEBBING WITH THESE
SPECIFIC MESH COUNTS IS GOING TO BE A CHALLENGE. THE ODD NUMBER
OF MESHES FOR THE 5" NET IS THE RESULT OF THE FACT THAT 5" #208,
WAS ONLY AVAILABLE IN 40 MESH DEEP WEBBING. WHEN WEBBING IS
CUT, THERE IS A LOSS OF %2 A MESH.

TO DETERMINE THE STANDING HEIGHT OF NETS, MULTIPLY THE BAR
MESH BY 1.73 TIMES THE NUMBER OF MESHES DEEP AND DIVIDE BY 12,
FOR FEET DEEP.

USING THE 3" WEBBING AS AN EXAMPLE:

1.5" X 1.73 =2.595 X 30 =77.85 DIVIDED BY 12 = 6.5 (6.4875) FT.

IF THE NET IS HUNG TAKING UP A THIRD; HANGING 3 MESHES IN THE
DISTANCE OF 2, THE MULTIPLIER IS 1.49, NOT 1.73.
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MEMO

To:  Maggie Tyndall
F-70 Participants
From: Lee Paramore
Date: August 14, 2002
RE: Pgm 915 Documentation Change

In order to facilitate the data analysis for the F-70 Independent Gill Net Survey it has
become necessary to add the Record Type 8 Mode field to our documentation. This will
be a desired field and numeric values available should be limited to either a blank or 1.
The Mode field will allow for the distinction of multiple samples taken on the same date
and in the same area as the ‘primary’ sample. When multiple net sets are made, the net
set determined to be the ‘primary’ should have the Mode field left blank and the
additional sample should have the Mode field coded as a 1. The documentation on the
shared drive has been updated to reflect this change.
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11. Data Elements Descriptions
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column
Type #
I 2-8

25-27
28-33
39-48

49-52

53

54-57

Field

Name

Sequence Number
Program

Date

Starting Location

Grid

Quadrant
(Quad)

Time Gear Ended
Fishing-(Time)

Units
N/A
N/A
N/A
N/A

N/A

N/A

N/A

Mandatory (M)

Limits vs. Desired (D) Comments

N/A M Assigned by Data Management.

N/A M 915

N/A M Date nets fished.

N/A M Record water body code where most fish were caught
(App. B).
Area examples Code
Lower Pamlico River 0528000100
Gum Pt./Garrison Pt. to mouth
Middle Pamlico River 0528000200
(Mauls Pt./Ragged Pt. to Gum
Pt./Garrison Pt.)
Upper Pamlico River 0528000300
(upstream of Mauls Pt./Ragged P.)

0100, M Sampling Area Code

0200, Lower 0100

0240, Middle 0200

0260, Lower/Middle 0240

0300 Upper/Middle 0260

OR Upper 0300

0 Hyde and Dare PSIGN sets 0

1,2 M Differentiate shallow versus deep sets
1 = Shallow (0-6 feet)
2 = Deep (>6 feet)

0-2400 M Record time of day (24-hour clock) when last net fished.
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey

July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column
Type #
I 58-61

62-64

65-68

69-72

73-76

79

80

Field
Name
Soak Time

(Duration)
Gear #1 (Gearl)

Gear Parameter #1
(G1_Parml)

Gear Parameter #2
(G2_Parm?2)

Gear Parameter #3
(G1_Parm3)

Sediment Size
(Sedsize)
Bottom Comp
(BtmComp)

Units
Minutes

N/A

Trammel net:

length of net
(feet) or
Cast net:
spread of net
See
Comments

See
Comments

N/A

N/A

Limits

Mandatory (M)
vs. Desired (D) Comments

N/A

260,371 M
220,245

N/A

N/A

N/A

N/A

A-O

M Record the total number of minutes gear fished for this trip.
Soak time will not be recorded for Gear 371 (Cast Net).
Each unique gear has a code: i.e.
260 = Trammel net 220 = Sink net
371 = Cast net 245 = Float net
Gill nets started in October 1999 in Pamlico / Neuse and
New River in March 2000
M Trammel net: = 150 feet

Cast net: = 6 feet

Blank for others-Gill nets

M Trammel net: = 6 inches (outer mesh bar inches)
Cast net: = 0.325 inches (mesh size)
Blank for others

M Trammel net: = 1-1/4 inches ( inner mesh bar inches)
Cast net: = 8 1bs. (weight amount)
Sink net (220) & Float net (245) = 6.45 Shallow nets
(depth of net in feet) and 9.78 Deep nets. See memo dated
Dec. 9, 2004 for changes in deep net configurations.

M Qualitative record category (See manual). Mandatory when
accessible in the PSIGNS, desired for PADIS.

M A-shell; B-grass; C-algae; D-detritus; E-sponge; F-coral;
G-shell/grass; H-grass/algae; I-shell/grass/algae; J-
shell/algae; K-grass/detritus; L-grass/algae/detritus; M-
shell/detritus; N-cinder; O-no grass
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey

FORMAT A

July 2003

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column
Type #
I 82-84
88-90
91-93
94-96
97-99
104-106

107-109

110-111
112
117
118-119
123
126-127

Field

Name

Depth

Surface Temp
Bottom Temp.
Surface Salinity
Bottom Salinity
Surface Dissolved
Oxygen

Bottom Dissolved
Oxygen

pH

Weather Element
Wind Direction
Wind Speed
Water level
Number of
Replicates
(NbrRep)

Units
Meters
°C

°C

ppt

ppt
mg/1

mg/1

pH
N/A
N/A
Knots
N/A
N/A

Mandatory (M)
Limits vs. Desired (D)

Comments

Record the depth in which most of the catch was made.
Surface temperature at gear deployment.
Bottom temperature at gear deployment.

Surface Dissolved Oxygen at gear deployment.

Bottom Dissolved Oxygen at gear deployment.

N/A M

N/A M

N/A M

N/A M Surface Salinity at gear deployment.
N/A M Bottom Salinity at gear deployment.
N/A M

N/A M

N/A D pH at gear deployment.

1-9 D Record when possible. (See manual.)
0-8 D Record when possible. (See manual.)
N/A D Record when possible. (See manual).
N/A D Record category (See manual).

N/A M

Must correspond to the number of Record Type II’s. The

beginning Record Type II's are used for the individual net
work ups (i.e. each net), following Record Type II's will be
used to quantify disease incidence by species across all nets

in the same set.
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey

July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.
Rec. Column

Type #
VIII 24-32

42-49

66-69
70-73
74-77
78-79

80-83

Field
Name
Var5
(Latitude)

Mode

Var3
(Longitude)

G2_parml
(Surface Temp)
G2_parm?2
(Bottom Temp)
G2_Parm3
(Surface Salinity)
G2_parm4
(pH)

G2_Soak
(distance from
shore)

Units
N/A

N/A

N/A

°C

ppt

pH

yards

Mandatory (M)

Limits vs. Desired (D) Comments

N/A M Latitude of sample location, Code right justified, degrees,
minutes, seconds .
35°24° 47” would be 352447

N/A M Blank or 1; Hyde and Dare PSIGN sets only; 1 only if an
extra set for the month above the required minimum 16 sets
total in a month. If part of the minimum 16 sets per month,
then leave blank.

N/A M Longitude of sample location, Code right justified, degrees,
minutes, seconds
75° 24° A7 would be 752447

N/A M Surface temperature at gear retrieval (gill / trammel nets)

N/A M Bottom temperature at gear retrieval (gill / trammel nets)

N/A M Surface Salinity at gear retrieval (gill / trammel nets)

N/A M pH at gear retrieval (gill / trammel net)

N/A D Mandatory when Gear #1 = 220 or 245

If the distance from shore is greater than the range
finder can measure code as 1000. The current range
finders used are limited to approximately 600 yards.

Division of Marine Fisheries

Biological Program Documentation
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.
Rec. Column

Type #
VIII 87-90

91-94
95-98
105-108
109-112

113-116

117-120

Field

Name

G3_parml,
(station grid part 1)

G3_parm2,
(station grid part 2)
G3_parm3,
(station grid part 3)
G2_DepB

(Bottom Salinity)
G2_DepE

(Surface D.O)
G3_DepB

(Grid Units)

G3_DepE
(D.O.)

Units
N/A

N/A

N/A

ppt
mg/1

N/A

mg/1

The latitude and longitude of the bottom right corner of the
grid identify station Grids. Such that 12 spaces are needed.
Record the first 4 digits here. If the Station Grid is
345900765600 then code 3459 in this field. First 4 digits
of station number .

Second 4 digits of station number (i.e. 0076) should be
coded in this field).

Third 4 digits of station number (i.e. 5600) should be coded

Bottom Salinity at gear retrieval (gill / trammel nets)
Surface Dissolved Oxygen at gear retrieval (gill / trammel
Minutes units of grid

1 minute grid = 1.0
1/2 minute grid = 0.5

Mandatory (M)
Limits vs. Desired (D) Comments
N/A M
N/A M
N/A M
in this field).
N/A M
N/A M
nets)
N/A M
N/A M

Division of Marine Fisheries

Biological Program Documentation

Bottom Dissolved Oxygen at gear retrieval (gill / trammel
net)
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column Field
Type # Name
I 9-10 Replicate

25-30 Collection Size
(Colsze)

Replicate 00: Record biological information for fish
processed to be sent for pathological work up.

Replicates 01 to n: For the gill nets each individual net
(distinguished by mesh size) in a “gang” set has an
individual replicate. Species biocode =9’s. Associated
Rec Types III contain species and their weights for the net
indicated (by mesh size).

Prior to 10/25/99- When trammel nets were used there
was only one replicate for species captured having Record
Type Il and 1V information, i.e., Replicate 01).

Replicate >n: Species disease across nets, for the entire
gang set. Record Total number and number with disease
for each target species across mesh sizes. These replicates
will not have associated Record Type III’s or IV’s.

Prior to 10/25/99: Always began with replicate 02.
Replicate 00: This replicate is only used when individuals

Mandatory (M)
Units Limits vs. Desired (D) Comments
N/A N/A M
kg (to nearest N/A M

0.1)

Division of Marine Fisheries

Biological Program Documentation

are sent for pathological work up and should reflect the
number of individuals processed for pathological work up
(Sample Size = Collection Size).

Replicate 01 to n: Beginning 10/25/99- Total weight with
parts included for that set and mesh size.

Prior to 10/25/99: Sum of catch weights for all species.
Replicate >n: Total number of individual fish (including
parts) and grasses by species across all mesh sizes sampled.
Collection size = 9s for all attached bottom grasses.
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec.

Type
11

Column
#
31-36

37-38

40-49

Field

Name
Sample Size
(Samsze)

Number of Record
Type III’s

Species ID
(Mspecies)

Units
kg (to nearest
0.1)

N/A

N/A

Replicate 00: This replicate is only used when individuals
are sent for pathological work up and should reflect the
number of individuals processed for pathological work up
(Sample Size = Collection Size).

Replicate 01 to n: Beginning 10/25/99- Total weight of
intact fish (whole fish only...no parts)

Prior to 10/25.99: Total sample weight of catch for each

Replicate >n: Total number of intact (whole) fish and
grasses by species, excluding parts of fish across all mesh
sizes. Sample size = 9s for all attached bottom grasses.
Total number of Record Type III's associated with the

Replicate 00: Number of unique species processed for
pathological work up.

Replicate 01to n: Total number of species caught by the
gear (set x mesh, i.e., each net).

Replicate >n: Record 00, there will never be any Record
Type III’s associated with this replicate.

Mandatory (M)
Limits vs. Desired (D) Comments
N/A M
net.
N/A M
Replicate.
N/A M

Division of Marine Fisheries
Biological Program Documentation

Replicate 00: Record as 9999999999

Replicate 01 to n: Record as 9999999999.

Replicate >n: NODC codes for actual identity of fish
(App G.2.) for each species of fish, crustaceans, and
grasses encountered in collection (all mesh sizes)
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003
FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed
below.

Rec. Column Field Mandatory (M)

Type # Name Units Limits vs. Desired (D) Comments

I 50 RepSize N/A N/A D For all grass species encountered, 1-4 are for bottom
attached species only for density determination:
1. light — patchy covering less than 50%
2. moderate — covering greater than 50%
3. heavy—very dense, thick, can’t seen bottom composition
4. grass density undetermined
5. floated into net
If grasses are encountered attached and floating in net then
code for only attached density (1-4).

51 RepGear N/A 1-5 M For gill nets—Code 1 -5: the diameter of the net twine
(mesh twine size) code:

1=#69 (.23 mm)
2=#104 (.33 mm)
3=#139 (.40 mm)
4=#177 (.47 mm)
5= #208 (.52 mm)
Prior to 10/25/99: not used.

Division of Marine Fisheries
Biological Program Documentation
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

Replicate 00: The number of diseased fish. For repl. 00
code number of diseased fish sent off for path. work.. If
species biocode is not = 9’s then code the number of
diseased fish per individual species for the whole
collection. If no disease individuals for a species code as 0.
Replicate 01 to n: Record the efficiency in which the net
fished: 1= 100% efficient (not rolled or twisted)

2 = slightly rolled or twisted

3 = net moderately to heavily rolled or twisted

such that sample is adversely effected

Replicate >n: Leave Blank

For gill nets from each mesh/net (i.e. Replicates where
species biocode =9’s) code stretched mesh size of the net in
inches (i.e. 2.50 or 3.00).

Prior to 10/25/99: not used

For gill nets for replicates where species biocode = 9’s,

FORMAT A
The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed
below.
Rec. Column Field Mandatory (M)
Type # Name Units Limits vs. Desired (D) Comments
II 52-54 RepTrips N/A N/A M
(no. diseased fish)
(gill net efficiency)
55-57 RepPrice Inches N/A M
(mesh size) (stretched
mesh)
58-59 RepBox Yards N/A M
(Iength of net)

Division of Marine Fisheries
Biological Program Documentation

code length of net in yards (usually 30 but may vary).
Prior to 10/25/99: not used
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column

Type #
III 9-10

11-20

25-29

30-35

36-40

Field
Name
Replicate

Species

Collection Number
(ColNum)

Collection Weight
(ColWgt)

Sample Number
(SamNum)

Units
N/A

N/A

N/A

kg (to nearest
0.1)

N/A

Mandatory (M)

Limits vs. Desired (D) Comments

N/A

N/A

N/A

N/A

N/A

M Corresponds to Replicate Number from Record Type 11
that sample came from. Pathological Data are recorded in
00, all mesh/net biological information are recorded in O1to
05, with disease incidence by species in following
replicates (06...n)

M NODC codes for actual identity of fish (App G.2.)
Beginning in March 2000 record other bycatch such as
birds, turtles, snakes, etc.

M Replicate 00: Total number of individuals of that species
processed for pathological work up.

Replicate 01 to n: Total number of individuals of that
species (this should be the sum of total number of “whole”
(intact) individuals and the total number of “parts”. If an
individual has more than one part (i.e., a piece of the head
and a piece of the tail) do not double the count for that
individual.

M Replicate 00: Total number of individuals of that species
with obvious lesions or disease.

Replicate 01to n: Total weight of individuals of that
species (this should be the sum of the total weight of
“whole” (intact) individuals and the total weight of “parts”.
If an individual has more than one part (i.e., a piece of the
head and a piece of the tail) they should all be included in
the weight.

M Replicate 00 & 01 to n: Equals total number of intact
(whole) fish.

Division of Marine Fisheries

Biological Program Documentation
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column Field

Type # Name Units
I 41-46 Sample Weight kg (to nearest
(SamWgt) 0.1)
47-51 Subsample Number N/A
(SubNum)
52-57 Subsample Weight kg (to nearest
(SubWgt) 0.1)
58 Form of Record N/A
Type IV

Replicate 00 Weight of intact (whole) fish.

Replicate 01to n Weight of intact (whole) fish.
Replicate 00 & 01 to n: Number of whole fish measured.
This should be equal to the sum of record type IV’s.
Replicate 00: Weight of intact (whole) fish measured.
Replicate 01 to n: Weight of (whole) fish measured.

Mandatory (M)
Limits vs. Desired (D) Comments
N/A M
N/A M
N/A M
0,2,4 M

Division of Marine Fisheries

Biological Program Documentation

Replicate 00: Code=4, (more than length information
recorded; i.e., sex, maturity, fish status, disease type &
location....).

Replicate 01 to n: Code =4 for target species (target
species include: Atlantic croaker, Atlantic menhaden, blue
crab, bluefish, red drum, southern flounder, spot, spotted
seatrout, summer flounder, striped bass, striped mullet,
weakfish). Code = 0 for non-target species because no data
is record on the individual level.
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey

FORMAT A

July 2003

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column

Type #
v 22-24
25-27

28-31
37
38
39-42

43-46

Field

Name

Line Number
Number

Length

Sex

Maturity
Parameter A
(alternative length)
Parameter B
(Sponge color)

Units
N/A
N/A

N/A
N/A
N/A

N/A

Number as measured.

Frequency should always be equal 1. Each measurement is
recorded on separate line, right justified.

Depending on fish morphology, record to nearest mm fork
length or total length.

Sex shall always be recorded for blue crabs.

Maturity shall always be recorded for female crabs.
Record alternate length if both fork and total length are

Mandatory (M)
Limits vs. Desired (D) Comments
N/A M
N/A M
N/A M
1-3 M
1-9 M
N/A D
desired.
N/A M

Division of Marine Fisheries
Biological Program Documentation

Sponge crabs only:
1) sponge yellow to orange
2) sponge brown to black
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003
FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed
below.

Rec. Column Field Mandatory (M)

Type # Name Units Limits vs. Desired (D) Comments

v 47-50 Parameter C N/A N/A M Right justified, three digit code to designate lesion type and
(Lesion type/ location. The code is alphanumeric for finfish and numeric
location) for blue crabs. Lesion type should come first, location

second (i.e. if a fish had a skin ulcer in the anal pore region
1DD would be recorded; if a blue crab had a shell ulcer on
an appendage, 103 would be recorded).
Finfish only (record any abnormality)
Lesion Types: 1) skin ulcer
2) fin erosion
3) abnormal pigmentation
4) tumor
5) skeletal anomalies
6) opercular damage
Lesion Location: Refer to morphology diagram:
Possible locations include:
AA,AB,BB,BC,BD,CC,CD,CE,

DD,DE,EE See Figure

Blue Crabs only (record abnormalities greater than
one centimeter)

Lesion Types: 1) shell ulcer

Lesion Location: 01) ventral side

02) dorsal side
03) appendage

Division of Marine Fisheries
Biological Program Documentation
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Program 915 : Pamlico Sound Independent Gill Net Survey and Pamlico Neuse Watershed Gill Net Survey July 2003

FORMAT A

The following should be completed to reflect current activities. Please note in written descriptions any deviations from the current activities listed

below.

Rec. Column  Field
Type # Name
v 51-54 Parameter D
(Lesion type/
location)
72-77 Parameter E
(Lesion type/
location)
78-83 Parameter F
(Disposition/
Fish Status)

Units
N/A

N/A

N/A

Second occurrence of disease (record as with Parameter C).

Third lesion type (right justified) and fourth lesion type/

Disposition is mandatory: I=sent to pathology

Mandatory (M)
Limits vs. Desired (D) Comments
N/A M
N/A M
location.
See M/D
comments

Division of Marine Fisheries

Biological Program Documentation

Blank=not sent

Status of fish (for all target species) is desired.
I=alive

2=dead

3=spoiled, unmarketable

4=alive, unmarketable

see memo 08/11/03
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I E¥no lasions will be Dlank

Collectian N&M‘bgf‘
Replicate 00: Total number of individuals of that species
processed for pathological work up.

Replicate 01 to n: Total number of individuals of that
species (this should be the sum of total number of "whole”
(intact) individuals and the total number of “parts”. If an
individual has more than one part (i.e., a piece of the head
and a piece of the tail) do not double the count for that
individual.

SQ,I"\P\:. N W ber
Replicate 00 & 01 to n- Equals total number of intact

(whole) fish
Sub Somple \‘\u_m\ou-
Replicate 00 & 01 to n: Number o-f whole fish measured.

This should be equal to the sum of record type I\V'’s.

ColecYion Weight

Replicate 00: Total number of individuals of that species
with obvious lesions or disease.

Replicate 01to n: Total weight of individuals of that
species (this should be the sum of the total weight of
“whole” {intact) individuals and the total weight of “parts”.
If an individual has more than one part (i.e., a piece of the
head and a piece of the tail) they should all be included in
the weight.

Sam ple \.Qe.\ﬂ\h‘\'

Replicate 00  Weight of intact (whole) fish.
Repiicate d1to n VWeight of intact (whole) fish.
Sup Sample We' q‘\'\’

Replicate 00: Weight of intact (whole) fish measured.
Replicate 01 to n: Weight of (whole) fish measured.
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Form o? Record Typc-u"

Replicate 00: Code=4, (more than length information

recorded; i.e., sex, maturity, fish status, disease type &
location....).

Replicate 01 to n: Code = 4 for target species (target
species include: Atlantic croaker, Atlantic menhaden, blue
crab, bluefish, red drum, southern flounder, spot, spotted
seatrout, summer flounder, striped bass, striped mullet,
weakfish). Code = 0 for non-target species because no
data is record on the individual leve|.
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Field Mandatory (M)

Name Units Limits vs. Desired (D) Comments

Parameter C ~i= N/A N/A M Right justified, three digit code to designate lesion type
(Lesion type/ and location. The code is alphanumeric for finfish and
location) numeric for blue crabs. Lesion type should come first,

location second (i.e. if a fish had a skin ulcer in the anal
pore region 1DD would be recorded; if a blue crab had a
shell ulcer on an appendage, 103 would be recorded).

Finfish only (record any abnormality)

Lesion Types: 1) skin ulcer
2) fin erosion
3) abnormal pigmentation
4) tumor
5) skeletal anomalies
6) opercular damage

Lesion Location: Refer to morphology diagram:
FPossible locations include:
AA AB,BB,BC,BD,CC,CD,CE,

DD,DE,EE

Blue Crabs only (record abnorma!itie_.-s greater than
one centimeter)

Lesion Types: 1) shell ulcer

Lesion Location: 01) ventral side

02) dorsal side
03) appendage

Division of Marine Fisheries
Biological Program Documentation
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Site Information

A. Written Description

The NCDMF Pamlico District and Wanchese field office will conduct the PSIGN (F-70)
operations within their respective boundaries. The Wanchese office will cover the Outer Banks
area and the Pamlico District office will cover Hyde County bays and adjacent areas of Pamlico
Sound (Figure 1).

The NCDMF Pamlico District will conduct the River Hurricane Grant Study operations within
the three river systems. (Figures 2 & 3).
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Figure 1. Proposed sampling areas and strata for the Pamlico Sound Independent Gill Net Survey, 2000-200 1
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Figure 2. Sampling area and strata in the Pamlico and Pungo Rivers.
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Figure 3. Sampling area and strata in the Neuse River.
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Figure 4. Lesion mark location designation for Record type 4, Parameter C (Lesion
Type/Location) in Program 915 documentation.
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B. Mappin

See information under Site Information.

Division of Marine Fisheries
Biological Program Documentation
F:\Shared\DMF\Bio_Pgms\draft\PGM_915

Page 52



IVv. Reference Material

Information not available at this time.
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Funding Information

Program Status | Program Description Grants Associated with
Number Program
Program 915 Active Pamlico & Neuse Watershed Gill | EPA;
Net Survey DWQ;
USFWS;
WB;

NMES Hurricane Rivers
Assess Fish Populations;
F70
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