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- PROJECT ABSTRACTS FOR THE PERIOD 1989- 1990 

This is the second year the Albemarle-Pamlico Estuarine Study 
has compiled project abstracts as a supplement to che Annual 
Researchers' Review Workshop . The report is a compilation of 
project abstracts covering the period from 1989 to 1990 . The 
period includes most funded projects during fiscal year 1988-1989 
and 1989- 1990 . Abstracts are organized according to the six major 
categories of information required to facilitate effective 
management of the program. These categories include resource 
critical areas, information management, fisheries , water quality, 
public participation and human environment . 

Resource critical area category includes projects designed to 
identify specific areas where conflicts between affecting and 
affected uses are most significant . Projects designed to reduce 
those conflicts by effective management of these critical areas 
are also included . Information management efforts will be to 
provide users with access to data that will aid in addressing the 
issues associated with each category . The ability to effectivel y 
manage the data will be critical to the program's success. 
Fisheries category consists of projects intended to relate major 
changes in fisheries health and productivity to hunan activities. 
The fisheries processes are isola ted from other estuarine 
relationships because of two specific fishing related phenomena of 
declining landings and fish diseases which require spec~al 
attention. Wa-.:er quality category includes projects designed to 
examine the causal relationships between human activities, 
sign if ican-.: instream modi£ ications and the ramifications of 
changes for estuarine - dependent human activities. This category 
includes management- oriented investigations of major water quality 
processes and conflicts. Public participation is being addressed 
by an active public par ticipation/ public awareness program. 
Participation is intended to facilitate communication between the 
public and program administration; to marshal supper-.: from local 
gover~ments and regional institutions; and to allow d~ssemination 
of information gathered through this study. The success of this 
first phase of the program (develop a comprehensive conservation 
management p lan) will determine whether the second phase 
(implementat ion of the conservation management plan ) will become a 
reality. The final category of human environment involves 
projects which examine the trends and patterns in the intensity of 
human uses and the institutional climate where management plans 
must operate. 

These six categories of information gathering and 
dissemination must be pursued for effective management to take 
place . There must be an improved understanding of causal 
connections between human activities and changes i n the estuaries 
for proper management pressure to be exerted on critical 
relat.ionships, in order to reduce conflicts between competing 
uses. 

vi 
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HYDE COUNTY SOIL SURVEY 
John Gagnon 

Carroll Pierce 
Division o: Soil & Water Conservation 

Departme~t of Environment, Health, and Natural Resources 
Raleigh , North Carolina 

APES is sharing the local cost of the North Carolina Cooperative 
Soil Survey Program in Hyde County. The purpose of the survey is 
to determine the nature and extent of the various soils in Hyde 
County . This inventory will provide basic land resource data 
necessary for making proper land use decisions. The data will 
suppor t loca:., state and federal level er rorts to protect and 
conserve the natural resources of the county . The potential of 
land areas will be determined relative to s uitability for 
agriculture, :orestry, residential and other uses. 

The Hyde Cou~ty Soil Survey is undertaken through the North 
Carolina Cooperative so:..l Survey Program as a joint effort bet~o1een 
the USDA, Soi:. Conservation Service, the North Carol:..na Department 
of Environmen~ , Health, and Natural Resources (EHNR) and Hyde 
County. Eacr. level o: government is responsible for about 
one-third of :he survey's cost . EHNR and the Soil Conservation 
Service are Froviding a tota l cf 7 man years of technical 
expertise. r.yde County is making a cash contribution of $60,000, 
half of which :s funded through APES. 

The Coooerative Soil Survey Program requires soil classification 
according t o .the national SOl.l taxonomy system and follOHS 
standards and criteria established in the USDA National Soils 
Handbook 1983 . Mapping is by trained and experienced DEHNR and SCS 
soil scientis:s . Mapping is done in the field and involves 
inspectio:1 by hand augering, observation of landscapes and 
vegetation, and ph determinations . Laboratory analysis of various 
physical and chemical properties support the mapping and 
classif:S.cation. 

Hyde County has a land area of approximately 400,000 acres. Soils 
mapping Has previously done on about 110,000 acres by Weyerhauser, 
the Soil Conservation Service and First Colony Farms, leaving about 
290,000 acres for the Cooperative Soil Survey Program . The 
previously mapped acres require review and revision before 
inclusion into the soil survey . The survey began in the fall of 
1987 and is scheduled to be completed in the fall of 1990 . As of 
August 1989, 99,170 acres have been regularly mapped and 32,000 
acres have revision mapped . Thirty three distinct soil series are 
being mapped in the county. 

The soil survey identifies soil types on 1 : 24,000 scale aerial 
photographic base maps . Preliminary sheets are scheduled to become 
available beginning in late August 1989 . A fina l document will be 
published by the Soil Conservation Service after completion of the 
survey . 
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PROJECT ABSTRACT 

Mapping and GIS Implementation of Land Use and Land Cover 
Categories for the Albemarle-Pamlico Estuarine Study 

Siamak Khorram 
Computer Graphics Center 

North Carolina State University 

Karen Siderelis 
Land Resources Information Service 

Department of Natural Resources and Community Development 

The need for land use and land cover data is clearly 
documented in the A/P Study Work Plan . However, the lack of 
a land use inventory for the Albemarle - Pamlico Estuary 
remains a critical gap in the A/P Study resource dacabase . 
No accurace assessments of nonpoint sources to inscream 
water quality problems can occur without up to date 
information on land use . These base-line data are also 
needed for assessing trends, use conflicts, and Clli~~lative 
impacts of activities that directly impact wildlife 
habitats, recreational opportunities, and water quality. 

The objectives of this project are to develop a current 
digital land use inventory of the A/ P Study drainage area; 
to integrate these data into the h / P Study database; and to 
develop mechanisms for maintaining and updating the land use 
and land cover data. The goal of the project is to provide 
base- line data on the area's resources in a form usable by 
scientists and decision makers to facilitate research and 
management activities. 

Landsat Thematic Mapper digical data will be used to 
map land use and land cover for the entire study area. Data 
will be classified using U. S . Geological Survey Standard 
Level II categories. Land use and land cover data will be 
registered and verti cally integrated with the A/P Study 
database . The data will be available to investigators in a 
standard data exchange format or for use in combination with 
other data in the A/P Study's geographic information system. 
The data will also be available in report form summarized by 
geopolit ical and physiographic boundaries for distribution 
to the user community . 
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REGIONAL INVEN~ORY AND PROTECTION PLAN FOR 
CRITICAL NATURAL A..~EAS, ~~£':'h4ND ECOSYSTEHS, 

AND END.>.NGERED SPECIES HABITATS 
O"f THE ALBEt4ARL£-PI>u'1LICO ESTUARINE REGION : PHASE 1 

Harry E. LeGrand, Jr . 
Cecil C. Frost 

Richard Schneider 

N.C. Natural Heritage Program 
Division of Parks and Recrea1:ion 

Department of Natural Resources and Community Development 
P.O. Sox 27687 

Raleigh , NC 27611 

The rapid development of North Carolina's coastal and tidewater 
regions has caused an urgenc need to protec' significant natural 
resources in this par t of the state. However, before protection of 
natur£11 resources and natural areas can be accomplished , it is importanl 
to have background information about Lhese resources, such as loca• ... .ions 
of endangered and rare species and delir.ia ~ 1on a nd descrlption of 
critical natural a reas. The North Carolina Nature Preserves Act 
delegates responsibilities to the Natural Ee!:itage Program :or 
!"::aintaining the statew:de inventory of impo::ta:.t nct:ural areas and rare 
species habicacs . 

Funding from APES has al:o· .. ;eC for a reconnoissance inventory to 
iden~ify, describe, map, prioritizg, and make pro~ection reco~~endaLlons 
for special natural areas, exceptional wetli:nC ecosystems, a:16 
endangered and rare species habitats in ten counties -- Currituc~. 

Camden, Pasquotank, Perquimans, Chowan , Gaces, He~tford , Bertie, ~art in, 

and Washington -- adjacent to Albemarle Sound. Biologists contracted by 
the Natural Heritage Progra~ have consulted other biologists fa~iliar 
with these counties, in addition to review1ng soil maps, topogrephic 
maps, aerial photos, and other sources to determine sites for survey 
work that appear to contain sign!ficant or critical natcral resources. 

Approximately 300 sites have been identified from t hese various 
sources during the preliminary screening . Some sites will likely not be 
visited because of time constraints, and others will be visited and 
found to lack sufficient biological significance to be included in the 
final report. It is expected t hat perhaps 100 of t hese si t es will be 
described in the report. 

The final report will be a compilation of critical natural areas , 
both those already under protection and those lacking protection, in 
addition to discussions of endangered and rare species, we1:land 
ecosystems and other natural communities, and the geomorphology of the 
10-county region . Data from the project wi l l be recorded in the Natural 
Herita~e Program's central inventory management syst:em, which is used by 
many o ther agencies for enviro~~ental impac t assessment, land use 
planning, resource managemen1: decisions, and conservation planning . 
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PROJECT ABSTRACT 

Albemarle Pamlico Estuarine Study 
Da t:a i~anagement Program 

Land Resources Information Service 
Department of Natural Resources and Community Development 

The Data Management Program, administered by the Land 
Resources Information Service (LRIS), is an ongoing 
component: of the Albemarle Pamlico Estuarine Study. The 
goal is to provide management support for the overall 
objectives of the Study by furnishing natural resource 
managers and researchers with information to directly aid in 
addressing t~e issues of the region. 

Major accomplishments of the Program during Fiscal Year 
1988-89 include: 

Hiring of a Dat:a Management Coordinator (GIS 
CoorC.inator) 

Completion of a formal Data Needs Assessment consisting 
of a description of the user groups; a list and 
documentation of the cartographic, tabular, and 
bibliographic data re~uirement:s; and recommendations 
for implementing the A/P Study Database, including data 
development priorities 

Completion of a Software Requirements Assessment 
descrlDlng a Data Management a nd Analysis System, which 
will provide access by users to the A/P Study Database 

Design and par tial implementation of the A/P Study 
Database and the Data Management and Analysis System 

Preparation of a Data Inventory documenting all known 
data collections concerning the study area 

Design and partial implementation of an atlas showing 
cartographic data by layers 

Response to numerous requests for information from 
users and the A/ P Study Office . 
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FLOWS AND FLOW PATTERNS IN THE PANLICO AND NEUSE RIVER ESTUARIES 

By Jerad Bales, U.S. Geological Survey 

Water-quality management rel1es, to a large degree, on waste-load allocation 
studies, but estuarine l'laste -load allocations cannot be effectively accomplished 
v1i thout flow information . Analysis of the effects of management actions on 
estuarine water quality depends upon the detection of trends in water quality . 
Water-quality trend analysis is more rel i able and scientifical ly defensible when 
trends in constituent loading (which require flow information to determine) are 
used rather than trends in concentrations. 

~1uch of the v1ater-qual ity, critical habitat, and fisheries research being 
conducted as a part of the Albemarle -Pamlico (A/Pl Study is focused on the Pamlico 
and Neuse River Estuaries. Immediate concerns re1ated to water quality and the 
relation between water quality and the living resources must also be addressed. 
Yet, before this A/P Estuarine Study/U .S. Geological Survey cooperative 
investi gati on was initiated, a data-collection network designed to provide 
continuous flo•,., information for the tv10 estuaries did not exist. Likev1ise, 
information on flow patterns in the two estuaries, which is needed to properly 
implement current management programs, has not been documented for a wide range of 
natural conditions . 

The objectives of this investigation are to (I} collect and interpret long 
term, continuous records of data relating to the hydrodynamic nature of the two 
estuaries and (2) calibrate and validate a numerical model of hydrodynamics and 
transport in each estuary. In addition to providing Improved understanding of the 
physical characteristics of the estuaries, the study should furnish a tool to aio 
managers in ar.a1yzi~g constituent loadings, developing waste-load allocations, and 
investigating the impacts of water-quality changes on li ving resources . 

The investigation consists of (l} long-term continuous data collection, (2 ) 
short-term intensive studies, and (3) data analysis and interpretation. Data are 
being collected and interpreted for the segment of the Pamlico River between 
Washington and the confluence of the Pamlico and Pungo Rivers . The Neuse River 
study reach is approximately bet~1een Nev1 Bern and Oriental. 

Long - term cc~tinuous data collected as part of this study include (l) tida: 
elevations, (2) water-quality data, and (3) wind data. Tidal elevations are 
recorded at 15-minute intervals at five sites on the Pamlico River and six sites 
on the Neuse River . Water -qual ity measure~ents include (l) conductivity at two 
shore-based sites on both the Pamlico and Neuse and (2) temoerature, conductivity . 
and dissolved oxygen obtained by monitors located on channel markers . Six 

·monitors are located in the Pamlico River and six are in the Neuse River . Each 
monitor records temperature at one depth, conductivity at two depths, and 
dissolved oxygen at three depths . Wind speed and direction data are obtained fro~ 
nearby weather stations . The cont inuou s data are being used to provide boundary 
conditions for the numerical model, to cal ibrate the model, and to investigate 
physical processes, such as seasonal and spatial variations . The data also have 
been used by other .ll,fP Study researchers and by resource managers. 

A short-term set of velocity measurements is planned for the Pamlico River 
for August 23 to September lB. Point velocities are to be measured continuously 
by eight in situ current meters; salinity and temperature also will be recorded. 
Vertical profiles of hori zontal velocity and salini ty are to be measured 
continuously from anchored boats for approximately 36 hours beginning August 2g. 
A similar set of measurements is planned for the Neuse River in early October . 
These data will be the basis for calibration of the hydrodynamic model capable of 
producing records of flows and flo1• patterns in the estuaries. 
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OFF-SITE EFFECTS OF WATER-CONTROL STRUCTURES 

By Jerad Bales, U. S. Geological Survey 

Flashboard risers and tidegates are the two primary types of water-control 
structures used on the artificially-drained lands of the Albemarle-Pamlico (A/P) 
region. Water-control structures have on-site benefits to farmers, but the 
effects of these structures on receiving water quality have not beer. fully 
determined. As indicated in the A/P Study Workplan, there is broad recognition 
that additional research is needed on the off-site effects of water control. 

To meet this need, t he U.S . Geological Survey in cooperation with the A/P 
Estuarine Study has undertaken an invest igation to (1} eva luate the off-site 
effects of water-control structures on surface flow and water quality in canals 
that dra in cropland in the A/P region and (2) quantify the eftects of drainage 
from cropland on salin i ty in a nurser~ area. This investigation is providing soce 
of the first information on the hydro.ogic and water-quality changes due to 
tidegates. The study is providin~ continuous, high -quality flow data using 
recording velocity meters in cana1s that are tide-affected and wili presumably 
have greater receiving-water impact than upland drainage systems. The evaluation 
of the response of receiving-water salinity to freshwater inputs ana conditions is 
also an important aspect of this work. 

Flow and water-quality measurements are being made in three canals located in 
Hyde County (HC), in tht·ee canals in Beaufort County (BC), and in a tidal creek 
that receives drainage from two of the BC ditches. One of the HC canals has a 
tidegate 1ccated immediately u~stream from a data-collection site; tidegates are 
to be installed in the remaining two HC canals in 1990. This arrar.sement will 
provide pre- and post-tidegate data at two sites and will also allc',: for the 
simultaneous comparison of drainage from sites 1·1ith and vtithcut con:rol struc
tures. A similar design is utilized at the BC sites, where the control structures 
are flashboard risers. 

Continuous records of flow velocity, ~tater level, discharge, and conductivity 
are obtained at each of the six canal sites . Bi-weekly and h1gh -flow event 
determinations of pH, tempet·ature, and dis so 1 ved oxygen, nutrient. and sediment 
concentrations are also made at each of the sites. Continuous records of tidal 
elevation and conductivity are collected at one location on the tical creek. 
Conductivity meters are also located along the longitudinal axis cf the creek to 
provide data for analyses of temporal and spatial variations of sa · inity in the 
creek. Water-quality monitors are to be placed in Rose Bay, which receives 
drainage from the HC sites, to evaluate receiving water qual ity at those sites. 

A preliminary summary of the data follows. Drainage from the BC sites 
contains sediment concentrations that are, on average, 3 times higher than those 
at the HC sites. As a consequence, BC drainage water typically conta ins phos
phorous concentrations that are at least twice as great as those at HC . Avera~e 
dissolved nitrate-nitrite concentrations from the BC sites range from 1.96 to t.22 
milligrams per liter (mg/L) as nitrogen; HC mean values are between 0.30 and 0.~7 
mgjl. Sediment concentrations at the tidegate site are typically about twice 
those at the HC sites without tidegates. The mean concentrations of dissolved 
ammonia, Kjeldahl nitrogen, and nitrate-nitrite at the tidegate site are 0.59, 
2. li, and 0.47 mg/L as nitrogen, respectively; comparable mean values at the HC 
sites without tidegates are 0.!4, 1.81, and 0.33 mg/L, respectively. Runoff 
hydrographs at the tidegate site are significantly more attenuated than those of 
the collector ditches without tidegates . Al so, mean conduct iv ity in the tidegate 
contro11ed canal is 10,100 microsiemens per centimeter (pS/cm), as compared to 
about 17,200 pS/cm in the adjacent canals . Conductivities of abcut SO -percent 
seawater strength have been observed i n the uncontrolled HC canals. 
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WATER-QUALITY TRENDS OF THE ALBEMARLE-PAiv1LICO 
ESTUARINE SYSTEM, NORTH CA.l\.OLINA 

Douglas A. Harne_d and Marjorie S. Davenport 

U .8. Geological Survey 
North Carolina District 

Box 2857 
Raleigh, North Carolina 27602-2857 

The U.S Geological Survey (USGS) compiled and analyzed existing 
hydrologic and water-quality data from over 200 stream and estuary stations of 
the Albemarle-Pamlico estuarine system (AlP) to identify long-term temporal 
and spatial trends. The dataset included seven stations of the USGS National 
Stream Quality Accounting Network, two stations of the National Atmospheric 
Precipitation Deposition monitoring network, stations of the KC. Department 
of Natural Resources and Community Development, and stations from 25 reports 
by individual investigators. Regression-residuals analysis, the seasonal 
Kendall's Tau test for trends, and graphical analysis using annual box plots 
were employed to determine trends. 

Profound change has occurred in the water quality of the AlP area over 
the last 30 years. Analysis of water-quality data upstream from the estuaries 
indicates increases of discharge-adjusted values of specific conductance, 
alkalinity, phosphorous, hardness, chloride, and dissolved solids. In the 
estuaries, pH is increasing except in the Pamlico River, where it is 
decreasing. There is a generalized decrease in suspended inorganic material in 
the system. Salinities are decreasing for sections of the Pamlico River, and 
increasing for parts of Albemarle Sound. Nitrogen concentrations are 
decreasing except in the Pamlico River, where they are increasing. Phosphorus 
concentrations are increasing in the Pamlico River and decreasing elsewhere. 
Annual average data show that nitrogen is the limiting nutrient in the Neuse 
and Pamlico Rivers. Phosphorus is limiting in the rest of the area. 
Chlorophyll-a levels are increasing in parts of the Neuse and Pamlico Rivers 
and decreasing in parts of the Chow an River. 

To evaluate the effect of basin characteristics on water quality, linear 
correlation was used. Agricultural crop variables produced the most 
correlations with water-quality data. Fertilizer usage had little detectable 
relation to water quality in the study area. In the section of the Pamlico 
River near Aurora, relations between employment, road mileages, and water 
quality indicated effects of development in the area. 
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REDUCTION OF ESTUARINE NUTRIENT LOADING : 
N AND P REMOVAL IN COASTAL SWAMPS 

By 

Edward J , Kuenzler 
Department of Environmental Sciences a nd Engineering 

University of North Carol ina at Chapel Hill 

ABSTRACT 

North Carolina estuaries are natu ral ly rich, b ut they 

sometimes s how p robl ems of excessive eutrophication : algal 

blo oms, discolored s urface water, anoxic bottom water, fish and 
crab diseases, and fish kills. Control of eutrophication is 

needed for optimum use of these estuaries. Estuarine water 

quality depends in large part on the amounts of nu~rien~s coming 

off the land. We know little, however, about how efficient ly 
nutrients such as sewage nitrogen and phosphorus are removed by 
forested swa~ps bordering Coastal Plain streams. 

Assessment of nutrient removal from swamp streaffi waters re

quires careful selection of study sites and intensive field and 
laboratory work . In the first year of s tudy we determined the 

maj or criteria for good study sites. These criteria were then 

used to evaluate forty - nine possible Coasta l Plain s wamp s ystems 

which receive municipal wastewater e ffluents. The final 

selection cons i sted of two sites for intens ive study and eight 

additional sites to be sampled less intensivel y. 

During the final two years of the study we sha ll measure 

nitrogen and phosphorus concentrations above and below municipal 

wastewate r outfalls every three weeks at the two primary s i tes 
downstream of Rich Square and Scotland Neck. From the downstream 

changes i n nutrient concentrations we sha l l calculate nutrient 

removal effici encies. I n a ddition, we shall make similar 

measurements quarterly at the other sites in order t o evaluate 

differences from one swamp system to another over a range of 

s i zes of t owns and streams a nd over a variety of wetland types 

and conditions . The results will provide quantitative data on 

I I ____ _ 



. the percentage removal of wastewater nitrogen and phosphorus so 

that the value of these wetlands for maintaining v.:ater quality i~ 

the estuaries may be assessed. This will aid in decis ion- making 

regarding both wastewater treatment and wetlands protection. 

----"Tz-- .- - --



The Potential for Eutrophication and Nuisance Algal Blooms in the 
Albemarle-Pamlico Estuary: Principal Investigator Hans 1-i. Paerl, 
u.N . C. Institute of Marine Sciences, Morehead City, N. C. , 28557 

Among the sui te of issues currently fac ing private citizens, 
environmental managers and fisher ies interests in the Albemarle 
Pamlico Estuary (A. P . E . ), n~ concerns are greater than acceptable 
and manageable water quality . Both the economic ( fisher i es, 
tourism, recreational) and aesthetic values of North Carolina's 
principal aquatic resource ult imately rely on t he interaction of 
nutrients, the physical environment (temperature , tidal and wind 
mixing, turbidity and resultant transparency) and biological 
productivity at the base of the food chai n in the estuary . 

Based on the recent documentation of the accelerated a lgal 
production (eutrophication) in key nutrie nt-enriched A. P . E . 
tributaries (Chowan, Pamlico, and Neuse Rivers), periodically 
culminating in nuisance blue - green algal and dinoflagellate 
blooms, both t he public and managers a re concerned how \-•ater 
quality and fertility (productivity) may be affected by 
accelerated nutrient and sediment inputs into the A . P . ~. itself . 
Prior to the initiation of this project, little was kno~n as to 
either water quality status or e utroph icat ion potentials in the 
A. ? . E . 

In order to establish bot h a "baseline" data set (:rom which 
eutrophication trends and rates of change may be determined) and 
to address key management (in terms of regulating nutrient and 
sediment inputs) needs and opt ions, t he following objec"ives are 
being addressed; :) Determine the relative importance of nitrogen 
vs. phosphorus as phytoplankton growth- limiting nutrients in 
A. P . E . 2) Determine the relative importance of sediment
associated vs . s oluble nutrients as eutrophicating factors in the 
A. ? . E. 3) Define and understand the environmental condi"ions 
required for pote:-~tial "nuisance" (blue -green algal or 
dinoflagellate red t ide) blooms t o become established and 
proliferate in the A.P . E . 4) Determine if bottom water oxygen 
depletion i s associated wi t h periods of maximum phytoplankton 
production in the A.P . E . Using a combination of field 
monitoring, bioassay and exper i mental manipulations, results thus 
far show; 1) over a 20 month period, our bioassay result 
indicate that nutrient limitat i on has a high degree of 
seasonality . Nitrogen has been found to be strongly limiting 
phytoplankton productivity and biomass during summer and fall 
months, whil e during 2 consecutive winter-spring periods, co
limit ation by nitrogen and phosphorus has been observed . These 
findings suggest that future management policies should cons ider 
seasonally adjustea N and P input constraints. 2) Microscopic 
enumeration a nd identification of phytoplankton species has not 
indicated a significant role for nuisance blue-green algal or 
dinoflagellate species. 3) Field measurements of physical 
parameters have shown, and d y e study determined mixing rates have 
corroborated, a rapi dly mixed water column at our study site in 
the lower Neuse River Estuary. We believe the rapid mixing of 
t he water column is i mporta nt in that it stimulates des irable 
phytoplankton production while alleviating problems associated 
with low oxygen levels in bottom waters. 

- -- --- - ---r::r----- -· ·--· ---·- ------ --



Albemarle-?amlJco Sound Coupll~S Study 

Leonard J . P1ecrafesa 

and 

Gerald s . Jancw1tz 

Departmen~ o~ Mar1ne , Earth and Atmospheric Sc1ences 
North Carol1~a State cnivers;ty 

RaleJgh , NC 2/695 

Albemarle Sound 1S a desert relative &O PamlJco Sound 1n terms of 
flsh populat1on . Wh1le the cause of 1.h1s phenomena of a lack of 
substantial f!sn colon1zalion 1n Albemarle 1s at present net 
unde~stood, two pcsslblllt:es prese~t. th~wse:ves . EJ~he~ fish larva~ 
present. 1n Albemarle Sound may not surv1ve ~o maLurlty or there may be 
only a small number of estuarine dependen~ f1nf1sh larvae entering -~0 
sound . It 1s the second poss1b1l:ty we are 1nvesLJgat1ng . Under 
funding from APES we are ccnduct1ng a f1eld study ~o exa~1ne the 
hydrodynamiC couplins betwe~n Al oemarle and Pa~l : co Scunds v1a Croatan 
Sound . O=egon Inlet, wh1ch is the oniy poss1ble source of mar1~e f1sh 
larvae for ~lbernarle Sound, supples ocean waters and f1sh larvae to 
no=Lheast.er~ Paml1cc Sound . 

The fu~d1ng of the Albemar!e- ?a~llCo Ccu?:!ng Study began 1n 
OcLober, 19e8 . The f1eld s~udy LO exam1ne the hydrody~a~Jc coupl!n~ 
between Albemarle and Paml1co Sounds v1a Croatan Sound began oy 
1de~ttlfy1ng f)Otentlal meascren*ent s 1tes fror~ va~1ous cccs r;;.: t.1aps ar·--.: 
aer1al pho-cgraphs . All 1nstruments, 1nclud~ng c~r=en · rer~rs, wa1er 
level recorders, temperaLure and conduct!VJLY measur1ng dev1ces and 
por~able met.eorolog1cal stat1ons were all cal1brated a~a ?tapped fo~ 
the f1rsr n1ne month deployment perJod . Several reconna:ssa~ce 
su:veys were conducted by bot.h car and boat. Lo evaluate poLent1al 
moor1~g locat.1on sites . G1v~n ~ile s1zes c~ Roanoke , Croatan and 
~lbemarl~ Sounds, th1s survey rook the NCSC t.eam severa: !~·.ens1v~ 
weeks to condUCL . ?aml1co Sound 1s al~eady very well ~nown l.o <h~ 
NCSU PI's and requ1red no surveying to 1denr1fy secure moor1ng sJteE. 
P=:o= to actual mooring deployme~r . permJSSion was obtained from •h~ 
U. S . Coast Guard t.o Install 1nstrumenrs 1n rhe 1nlets and sounds . 

By direct measu r ement we are now determ1n1ng whether the flow 
through Croatan Sound 1s or 1s not favorable for t.he transport of 
larvae from Paml1co 1nlo Albemarle Sound . If the flow 1s unfavorabl~ 
for transport, Improvements in wat.er quality condltions in Albemarle 
Sound w1ll have l~ttle 1mpac~ on fish population In that sound . The 
flrsl time ser1es of dala are now in hand and w1ll become ava1lable 
for a nalysis follow1ng lhe editing process . 

------------------- ----,4 --··---- -----· -------



CITIZEN MONITORING: ALBEHARL£- PAHLICO ESTUARY 
Completion Date: October 1989 

ABSTRACT: The pilot Citizen Monitoring program on the 
Ta r - Pamlico River was expanded to include the entire 
Albemarle-Pamlico estuary. Water quality monitoring sites 
inc reased from fou rtee n ( 14 ) to sixty- four (64) ranging from 
Virginia Beach, VA in the -north to near Havelock, NC in the 
south , and from Louisburg, NC in the west to the Ki ll Devil 
Hills-Nags Head area in the east. 

All volunteer water quali ty mon itors collect data in the 
following areas: air and water temperature, turbidity 
(c larity of the water), salinity, dissolved oxygen, pH, and 
i n fres h water areas, nitrate-nitrogen, and phosphate are 
monitored instead of salinity. In addition the program has 
beg un to explore othe r methods of sampling, such as bottom 
sampling for dissolved oxygen, along with sampling for other 
chemical parameters such as fecal coliform, bacteria 
associated with human o r animal wastes. 

The Citizen Monitoring program has approximate ly 100 
persons involved with monitoring various locations in the 
estuary. Host sites have more than one person collecting 
data to avoid problems whenever a monitor is unable to 
samp l e. We also have a network of four volunteers who take 
a much more act~ve role in the monitoring program, and also 
serve on a Steerlng Committee for the Citizen Honito~ing 
program. These people have helped o r g anize groups of 
interested persons in the Currituck and Albemarle So und 
areas, and the Chowan and Neuse River areas. We conti nue to 
have a large - number of persons interested in the p r ogram and 
look forward to getting these people involved in the Citizen 
Monitor ing program in the next funding year. 

Data that is collected by the volunteers is sent to the 
coordinator either weekly or bi-weekly. The coordinator 
check s the data and enters it into a compu ter prog r am . At 
regular intervals , the volunteer monitor is contacted and 
provided copies of the data in graphical and tabular form. 
Site visits are also done on a regular basis. Coordination 
between the program and the state monitor~ng network is also 
ongoing. The PERT team ( Pamli co Environmental Response 
Te am ) has been working very closely with the Citizen 
Monitoring network when examining unusual occurences in the 
watershed. The Division of Environmental Management, 
along with the Environ~enta l Protection Agency (EPA) have 
been active in maintaing the quality of the data collected 
by the monitors. A continuation of the Citizen Honitoring 
program has been funded for the 1989- 1990 AP Study. 

--------------... 
--·---~--- ----- --··-----
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EFFEC1S OF WATER Y~AGEMENT AND L&~D USE PRACTICES ON THE 
HYDROLOGY AND WATER QUALITY IN THE ALBEMARLE - PlL'~LICO REGIO!' 

R . w. Skaggs and J. w. Gilliam 

Department of Biological and Agricultural Engineering 
Department of Soil Science 

North Carolina State University 
Rale igh, North Carolina 27695 

Over two million acres of land have been drained and developed 
for agriculture and silviculture along the North carolina coast . 
As much as one-half of this area drains directly or through 
tributaries to t he Albemarle- Pamlico Estuarine Study {APES ) area . 
Past research has documented the effects of drainage practices and 
land use on water quality and hydrology of the poorly drained soils 
of the APES region . This research has demonstrated tha~ drainage 
practices and land use affect the rate and quality of water 
draining from agricultural fields; however, the cumu:ative effects 
of land use and drainage practices on the ~uality and volume of 
water draining from a large agricultural watershed have not been 
evaluated. Therefore, the objective of this proj ec;;. is to use 
existing models and results of previous studies tc evaluate the 
effects of land use and water management practices on the h:;drology 
and water quality fer a large, poorly drained watershed in -::.he APES 
region. 

A well defined 13400 acre watershed that drains to the 
Albemarle Sound bas been selected fer study. Basic soil, land use, 
and drainage system data have been documented and mapped. The 
soils, land uses, and drainage practices on this watershed are very 
representative of the APES region . The hydrology and water quality 
of the watershed with existing land uses and management p~actices 
is being simulated using field scale simulation models, wa~ershed 
scale channel routing model s, and data from previous studies. The 
same methods are being used to s imulate the hydrology and water 
quality of the watershed with alternate water management and land 
use scenarios. The alternate water management and land use 
scenarios include various combinations of controlled drainage 
practices , drainage system designs, and cropping practices. The 
existing and alternative water management and land us~ scenarios 
are being compared on the basis of total water and pollutant loads 
to the estuary, and peak outflow rates of water and pollutants. 

This project will provide several products important to the 
overall Albemarle - Pamlico Estuarine Study. The project will 
produce an evaluation of the potential for using water and land 
management practices to control the rate, volume, and quality of 
water leaving the land and entering the estuary. This 9roject wil l 
also provide documentation of land uses, soils , and drainage system 
facilities for a l arge watershed in the area, as well as a "case 
study" of the use of models and associated research data to 

----~~.te impact_;; of_g,g_r..is;..u:Ltw-~"'1 w,a_ter.sheds~ -
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PAHLICO A.>iD ~USE RIVER ESTUJ>...RI NE SYS'I'l'--MS : 
the:.r concentration, dis:ribut.ion, anC. effects cpon 

b e nthic env : rcnme:-:t s and \·:a te-~ quality 

S . ~iggs, E . Powt;:rS, J . Br:c.y, ?. Stout, C . H&nJ.l t.on, R . t'-iOO!.·e , 
D. ~.Jnes, D. Yeat~s, J. Wat.scn. S . Lucas, S. H. Wi 1·1 ia.ro"t$On i 

East Carolina Unive r sity, Greenv1lle, N. C. ~7858. 

~~giona! grids of 15~ anC 18C cere s l tes were sampled .._,. 1 t.r.1n the Pam .. icu 
L:-trtd NeusEt 'River <::stuar ine sy!ltems , tespe:ct.ively. 'rfte se: 333 core sa:rnples 
represent: a:!.l possible seographic anC geologic conC1 tions, dS •::ell cs mc)or
c.nthropr.ge;-, i c ~ources of poll~~c;: t s 1:!-.roug!-.ou~ !.:rte es;:ua:c i:1e systems . rrc::-: 
:hese cores, 344 and 3€>0 subsamples r espectively, hcve b e en processed an6 
~n~ly'!.9d in the lcbo~ator): for sedimA:1:" g:-air. s1ze, s&dimen~ co::lpos.~t.io~:, er.d 
:na jo= a~C t:cace element :::omposition. The Pam!. :..co River s tt.:C~· ~s no•.·: coor.f-l.e~e 
end a :~r.al repor~ is in press. F-.11 flt:±lO work e.nd se<3in19;"z": en.:~ys9s havQ -:,~E:r: 

comple~eC o:1 tht: Nue$e River samples; no·,·:ever, t.he chemical arzal yses a~·e en! y 
at:>Oot. 20% co:nple-r.e- at Lhis ?Oir1t. in t.iil'1<e. Consequ.entl ~;, resul-:s of th6- r-:eus~ 
River data ;;;.~~ :.r. cH!.rly st.cges o f forn ... :.a:1on one'! synt.bes~s . -=~~e rer:-~ctind~r o :. 
:'n.l3 a::>s::rac-: ~-:1 !.l presarn: !·s-su: ~s of ~~u ?a'":'llico R~ver s':t.:cy. 

~~:ne: ''~.r~as of Cc:scern 11 fsa·.;e hcs;-1 ioentified. ~'ithi:-1 ~;:~ ?arn.t.icc R;··.d:
e s tuar i:le systerr, aijd incl'.::Ce th~ follot,.arjg : 1) ~ennedy Creek anC. :J:e area a~ouL·:.i 
:.he Weshing':on wate.rfrcn':; 2} the rn i Od:-a P.?..:"lllico River ond 3) So.:-;!1 Cr-=!€~: in :.!-.-:: 
~~fH~ cf r:: ct.:v~ ?hosphat¥ :ni:-:::"!g; 4 ) E~tte?..~;,a c~·eek anC 5 ) !_o.,·:s:- ?anteg-:, C!·~s..: 
.i..i't the Ee'Lha'.'2r'! cre:a; 6 ) !.!'!.net P~ngo Riv~:· ~r.d 7 J ?u.ngo C;-; eek asr:-::-:.:i~\:!:'C.!.. ~re~s : 

::n6 t!":e ;";)2 :""' ir:a areas a t 5) F.!·ocO C:z:eak !!"':C Sl} Vlhichc.rCs ae ~-:h. Tr:s .:;a a!"&as ~<':::~ 

-~~Jr.7~c: 52diwents thnt f.t·e en'::'iC:)ed :;-. onE!: or more of the 11 (;!:~:.cal B:.;:;:;e:-:-:s' 

·.:--1at ::.n~:iuOe 1:-h e. e:g!1t ~P~. ;::::.·ic~i~y p:::.:.. lui:ant: met.!l.ls (As, C':, ':·5, C-.:, !il., ?:'; 
2::-:, an: Hg) a!"!ci other ilfl!)O:-ta:"!t. t::·ac~ ~ ~ t?m~:1 ~s ( Co, t·'ln, ~~o, ':':., ·.·, r , ~nc ~ : . .; 
~:t:~rie:-.: e}ern~:-r:. P) . =.::.er::en:a : analy.::::..s is based o;. a p.:::.·':~al e:·:::ac·_lO:i 
?::."oceC\;:.·e that a;.p r ox Lrnar.es "':>ioavail':J.\.:.ity" ~t t~e ~leme ;-: ·_s 2nd <loes ;K~': 

:-eprese .... ~ the ~o't.e. l corr.?os :. :. .1on of the seC1..rnents. Enr ic1".wn~r~-: :<£. C:ete !-':Ttl:-!ec D~· 

.:ompa;·: !""";= t.he concentra~ .lCn :o1· each C!" 1 t ica.l e ~e::1en~ to t.ne L: : :-..._:tee! rr eE:.:-: :'o~: 

surfac~ samples in t.he estuar1ne sys.r.art. . ~..r&f.s cont~ining one o~: rr~~n-~ sa;·op·:~ 
;;ites · .. ;ith C!'!tica l elen\e~ts t.hat are at l2as ': 2 tim~s en:;ich\!C c·.1~·~· t!":tl t..ri:":'tf!''e,.: 
mean e re de£ ~lnecl as areas of cor.r:e:~· n . 

~ennedy Cre ek and the Washin~ton ~a~erfront have ~he ~r~~:cs~ n~n~r :~c 

highes t concentration o f &nricheC ele me::ts of a ny a.reo wi th.1n th e- ?a.rnl::.cc R~v~!.· . 

Th i s a rea is e nr iched ir, Hg (14:1.) , P (ix), Zn (6>:1. ) , CU ( £•:>: ) , C:r (>;xL Ni (5x), 
Co (Sz ), Hn (4x}, Co (3x ), As (3x}, v ( 3x), Mo (3:<) , Al (3:<), ?o {2x ), and Ca 
( 2x) . These e l e me nts have accun1~lated as a combine d resul;; of vo.rious types vf 
ma jor point: and nonpoint discharges essocia t ed with an ur':::>a n a~ea and include 
G municipa l sewa ge t r e atment. plant, lndu~.t r ia l f acilities, re llct wastQ du.:nps , 
histo:-ic~l in6ust )~i a l s ites , a r: EPA *'Rup~'!.· fund" :;lte, a nd urba n n .:::of f. The most 
impacted portion of the Parnl1co R:~,er ir. t e rms of ae r ial e~~~~: .. ':, iz a larg'::' 
sQgmer'!t oi t';)e middle Pamlico ~:ver an6 Sout.h Creek, both Gd~a:::ent to act.ive 
phosphat e m:..ning and c s soc1.ated r,;he~:lca.l comp l ex. ~hese area::. are ~ignit.tcantly 
•nrichac in Ca (34x), Cc { 5>:), Ho ( 5:.:), P (::.x), Na ( 3x ), As ( ;x), Mr. (3x), v 
{3x), K (l:-:), T- ~ (2x) , c~a ?. ~l"H~ lec.st polluted po~tiC>!1S of the ?a.'llllc<~ Rivet· 
~s:u~~i:"!Cii S}'ste rr are ge::sn:: l:.y t.f:e small tributary creek::; the~ a?;:; Ct"!a:racterizcd 
by no ?C:t.•~:: so·~rce c:. sc::.=.rses and have minim·..L-n l,;;:.-ban a~~(; agrict.:lt.ura: 
devQl O?rr.ent. S\.:c·~l a reas incluO~ Chocowin~ty Bay 2.nd Br ead, Srurh-:~"':1. Hi>:o1~. and 

-------------~3~a~t~ Cl~·e~=~k~s~·-------------~---------------------------------------=~------~----------------~---
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INSTITUTIONAL ENHANCEMENT AND PUBLIC INVOLVE MENT PROGRAM 
FOR SOUTHEASTERN VIRGINIA 

Southeastern Virginia Planning Dist rict Commission, 723 Woodlake Drive, 
Chesapeake, Virginia 

The Chowan, Northwest, and North Landing Rivers and Back Bay are major 
tributaries to Currituck and Albemarle Sounds. All are located in or flow through 
Southeastern Virg1nia. Land use and other activ ities in these Basins affect 
environmental quality in the Sounds. Concu rrently, management programs 
developed through the Albemarle-Pamlico Estuarine Study are l ikely to affect future 
development in the Virg ini a portion of the Basins. To date, relat ively little 
information exchange between North Carolina and Virg:nia environmental 
programs has occurred. This program was developed in a cooperative fashion to fill 
that gap. 

The SVPDC is undertaking two major categories of work - Publ ic Participation 
and Involvement, and Information Exchange and Clearinghouse The Public 
Participatio n component provides for d irect Involvement of the eight Southeastern 
Virginia !oca ht1es 1n the APtS Program. Specific activities to be undertaken include: 

Public Participation and Involvement: 

-Provision of information about APES through SVPDC's regular publicatiOns. 
-Conduct of two Workshops/Seminars for local government off1c1als, bus1ness 

and agricultural interests and the general public; 
- Establishment and operation of a local government advisory committee; and, 
- partic1pat1on by SVPDC on behalf of its member local governments 1n APES 

progra m meet1ngs. 

lnformauon Exchange and Clearinghouse: 

-Exchange of information between Southeast ern Virginia local it1es and APES 
Program staff and researchers; and, 

-development of a forma li zed, ongoing information and data exchange 
process. 

A Project Summary, documenting project activi t ies and experiences and 
recommending a formal coordination process, will be prepared . 

This project will be of direct benefit to the APES Program and Southeastern 
Virginia localit ies. It should also assist in fostering increased coordin ation and 
cooperation among the Bi- State reg10n 's localit1es. 
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INITIAL RADIO PROGRAM~INC fOR RAISING PUBLIC AWARENESS AND INVOLVEMENT 
THROUGH RADIO BROADCASTS 

C. Rancer 
WRDU Rad10, Raleigh, NC 

t{. V. Fodor 
North Carol1na State Un1vers ity , Raleigh, NC 

The first three of our rodio broadcasts intended to bring 
Albemarle-Pa1nlico 1ssues to the listening public end to encourage audience 
part1c~pacion are scheduled to air in September, 1989 . The copic of all 
broadcasts is fish diseases, and we have verbal commit:.ments from three 
sc2ent1f~c experts who will address and discuss the problems and their 
1 nd~v1dual researcl1 . 

T~o experts ~ill do live phone- in talks shows. On September 7, Dr. 
Hans ?aerl , UNC Institute of Marine Sciences in Morehead City , will 
broe~casc in Morehead City bL stat1on WBTB at 8 :00a . m. On September 19, 
Dr. Ed Noge, Assoc1ate Professor in the NCSU Veterinary School, ~ill be on 
the air- in h'ilson at. station WVOT at 9 :00a . m., and in K~nscon at steC1.0n 
WELS et 12 : 00 noon . We will introduce each of these talk-shows with a 
lO-m1nute tape that incluoes excerpts Erom a taped 1ncervi~~ oE our third 
e xpert, Dr. Michael Dykstra of the NCSU Veterinary Sc hool , end excerpts 
from a Coastal Awareness Rally held in Raleigh last May . Chapel Hill mus >c 
composer John Sante has provided music for us to revi~w for incorporatin~ 
as a "music bed" for t he program introductions . 

We plan to expand the rad10 coverage of the topic of f 1sh d1seases 
throughout September and October by usi~g add~tional experts 1nvolved 1n 
sc1entific research and in marine fisheries, and by scheduling the~ w1th 
other redio stat.ions in, f or example, Elizabeth C~ty and Jacksonv~lle . 
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"ft. GUI:)E TO ESTUJ..RIES OF THE .~.LBEMARLE-P~.r1LICO REGION. NC 

Judith A. Gale (author! 
and 

Y.Thi ting Toler (illustrator) 

Pan•IIco-Tar R1ver FoundaLJOn 
Washington . NC 27889 

J!l.n ~t::tu~rln? gu1de .(~:;.y thf> Alb·~Oi0 1'"le-Parn1 lc<~ :regjon has 
bee11 prepared wJth the goal of educat1ng NC c1t1zens about the 
character·1sl~c ::. rc,1e. a;-,d 1mp<..•rtanL:e o :· estuaries; es~ua!-'in•~ 
habltots .~rtd ":he1r inhabit~nts; facto1·s affecting t,..~a ter 

qua.iity cr;d ha·.,.; t<.' l"eCO~r:lze Wo3ter quailty pr·oblems: (lr1C v1ay~::. 
that citizer1s c~n monito!·, p~·ozect. ond ddvocat~ for coa2:~l 
v.:ater quc~j": 'J. T hE: gt;lde ·,.· .. 1~ !)e puh!1sh~ct i:~llS f(!}! !29f.··;il . 

i. THE TN-:-R-... ~j-JU("TTON 1r:v:1..~~ -_he ~~o!Hiet t· e,·;:,lor~ e~:~u~··:;i-?

t:! nv 1 ron~~ 

II. TH£ SSTUP.RINE f.NVJRONMF:NT dJscusse~.; the c-h~1.~rtr:-r"~s · ;\-=. 

bas1c ~un:t10ns, ~nd v~Jues 0 ~ estu~1·1~s. Th~ f0!lo~1n9 
e~~ua!':!L~ b~'::IJ · ... . ;:. type~ ·~: l .. ~ de2cr·1bed: ~ ) estU'-1~Jne "'~.~t~:-s. _.. 
subtidal ::.~r:t.h1 · .:.nv1~C!i"':;·,-,- i: · ::: ... ~J illt.t";~·t.i.d~l tl~\..::..i. 4~ 

wet ~i:"\nd~. Cl: ~ :3 iltt1 s~ty .. ~'~..:. ~::· 

IIl. ESTl.'?...R:NE Cr:/3 A~! iS~3 desc~·liJ.:·::,: p~.::nts o.r-,::1 a:,Jra.;!f: 
!.yp1cally f<·urtd ~!* ~·slu.,ll:le Lal·lt•1l~. Er1<161•·~;~~red spt~,~-~·=.~~ ·:1\·E · 
~lso Jne ntlon~~d. Ad.spt lVf:: B~}"~tegle:?; .. ~;'ld : 1fe b:istol"les ·-·~ 
s~lected :~gan1sms are d~scussed. 

IV. \oJATER QL:AL!TY 1dent111.:-s ~ .. ,a~~l- <.:p.ia~1ty ~n ·o bl~:.~rn£~ 1n ~j ·~· 
esluar1es . 1H<..:ludlny .tnct·E-ased and a< .. c rt:-csed tre-sh~~._~r flr:o•,: . 
nutrient levels. b~cterid. and sedimenlat1 0n. Recogn;t),_.n of 
water qua lity pro~lems based on visi ble bJologice! effects . 
such as ~igal blooms. flounder v1alks , fish k1lls. and 
submerged ~quatir plants is d1scussed Actions c1tizens c~!l 

take to protect c0astal water qual;Ly are ident1f1ed. 

l~e APPENDICES 1nclude a glossary . readtng sugges~Jons, a list 
of keys to estuarine inverlebrates, sample estuar1 ne survey 
sheets. ~ lisl of NC agenci~s c~r1cerned ~itl1 co3slal W3te~ 
qt~al)tj·. a iist (• f endangt:red est.1..tarir1e ;:·! ont .. s .,.n.-3 ,,nlma~£ 
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LEADERSHIP DEVELOPMENT WORKSHOPS 0~ 
\-YATER QUALITY IMPACTS OF NO~POINT SOURCE POLLUTION 

Thomas J. Hoban 
Maurice G. Cook 
Simon K. Garber 

·Frank J. Humenik 

North Carolina Agricultural Extension Service 
Raleigh, NC 27695 

Many water quality problems in the Albemarle-Pamlico Estuarine system result from 
widely dispersed land use activities. Such activities represent nonpoint sources of nutrients. 
sediment, pesticides, and freshwater that affect the estuaries. Effective control of such 
nonpoint source pollution will require cooperation from farmers, local leaders, and other 
landowners to install best management practices (BMPs). Local leaders need to be further 
educated and motivated to promote adoption of BMPs. This project will show local po!iiical 
leaders (e.g., county commissioners, municipal officials, and soil conservation district 
supervisors), resource management professionals (e.g., county Extension agents and SCS 
conservationis ts), and concerned citizens how they can improve the success of water quality 
education programs through a team approach. Obstacles to water quality management will 
be outlined, along with strategies for an effective water quality management education effort. 
The impona:1ce of teamwork will be stressed. Two-way communication between the cnizen 
advisory committees and local leaders should also improve. The overall goal of this project 
will be to help increase understanding of and support for the Albemarle-Pamlico Estuarine 
study. This project wil! provide local leaders and other interested groups with educational 
resources and strategies for promoting BMPs and ultimately improving the success of the 
Albemarle-Pamlico_Estuarine study. 

The main products from this project will be a series of four leadership development 
workshops and a popular handbook for controlling the water quality impacts of nonpoim 
source pollution. Four one-day workshops wi ll be conducted, across the region, during 
February and March of 1990 to increase local understanding and support for the 
Albemarle-Pamlico Estuarine study. Local leaders (i.e ., county commissioners, nwnicip<d 
officiais, and SCD supervisors), resource management professionals (e.g., Extension and SCS). 
and others from the 33 counties in the study area will be encouraged to attend the 
workshops. Representatives from other organizations will also be invited (e.g., citizen's 
groups, N.C. Department of Agriculture, Sea Grant, N.C. Department of Natural Resources 
and Community Development). Topics covered during these workshops will include: nature 
of nonpoint source pollution, best man'lgement practices, planning for nonpoint source 
pollution control, educational strategies, economic aspects, and fisheries resources. Emphasis 
will be on providing relevant information and practical strategies that local leaders and 
landowners can use to further :he goals of the Albemarle-Pa;nlico Estuarine study. The 
second major product will be a concise handbook for use by local leaders. resource managers 
and interested citizens. It will be nontechnical in orientation and present major issues and 
ideas related to water quality impacts of nonpoint source pollution. Many of the topics 
covered in the workshops will be included n the workbook. It will serve as a tool for iocal 
leaders and others to use in planning and implementing innovative educational programs. 



- NORTH CAROLINA COASTAL FEDERATION 

Had not Creek Fatm • 3223·4 Highway 58 • Swansboro, North Carolina 28584 • {919) 393-8185 

Assisting the Albemarle and Pamlico Citizen Advisory 
Committees in Conducting a Press Tour, Organizing an Annual 
Meeting, and Preparing Estuarine Management Recommendations 

for Protecting Albemarle and Pamlico Sounds 

August 1 , 1989 to July 31 , 1990 

$36,500 

Jjm Kennedy, Environmental Scientist 
Principal Investigator 

The Coas ta l Federation will work for t he APES Ci~izen 
Invo l vement Committees ~o organize : 

(l) CAC ?ress Tour : A chartered bus trip similar to the APES 
pr ess tou~ conducted by t he Federation in 1988 will he 
planned for the Spring of 1990 . This trip wi.ll 
concent r ate on issues and study results that a r e the 
centerpiece of APES . The majority of the tour stops \vill 
be in the Albemarle Sound study area since that region was 
not included in the first press tour . A scholarship fund 
will assist local press t o cover travel costs to help it 
pnrticipa te i n the tour . 

( 2) CAC Annual Meeting : The Coastal Federat ion will assist 
the CACs in planning and conducting t heir annual meeting . 
The Federati on ~>Jill p r ovide a wide range of services to 
the CACs to he l p them plan the meeting 's agenda, as well 
as publicize and conduct the gathering . Emphasis will be 
placed on designing a meeting that will a~tract t he 
general public. 

( 3) CAC Estuarine Managerr.ent Recommendations : The Federation 
will ass i st the CACs prepare a set of recommendations for 
managing Albemarle an d Pa mli c o Sounds. Three CAC 
workshops will be h eld to : (l) evaluate existing 
estuarine management programs; ( 2 ) examine approaches used 
in o ther states to manage estuaries ; and (3) pull together 
a final set of recommendations for APES . Whe~ approved by 
t he full CACs, these recommendations will propose 
implement a tion ac t i ons to be i ncluded i n the APES 
Comprehensive Conservation a nd Management Plan. 
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DEVELOPMENT OF EDUCATION ¥~TERIALS FOR TH8 
ALBEMARLE PAMLICO ESTUARINE STUDY 

Melva Okun 

Environmental Resource Project 
Institu~e for Environmental Studies 

University of North Carolina at Chapel Hill 
Chapel Hill, North Carolina 27599-7410 

To further oublicize the issues and concerns of the 
Albemarle P~mlico Es~uarine Study Area the following pieces 
have been completed : a fiva part s e ries ahout the sounds 
tha~ aired on the National PublicR ~ember station in Cha~a : 
Hil: that is received by a t h:re of the state. These pieces 
were also shared with the NPR stations on the coas-.:. Fo~.:J.
pub:ic service announcements for television broadcast were 
aired throughout the APES area. Eight radio public serv ic e 
annou ncements were completed and aired on sta~ions in the 
APES area . 

Comp:et~on of an educa~ional bookle~ describing the state of 
the estuary will be accompl ished :n the fall of 1989. This 
bookle t will be distributed free of charge to educators anc 
int erested individuals in the APES area. 

Beg inning in November of 1989, work will begin on planning a 
two-week workshop on Water Quality and Coas tal Ecology for 
teachers from the APES area. The workshop will take place at 
East Carolina Univers ity in Gree nvill e. Teacher$ will learn 
in- dept h information about the sounds and water quality 
issues e ffecting the area . Several field trips to test t h e 
water and to learn from the many local resource people will 
be schedul ed. Teachers wil l be paid a stipend t o participate 
in the workshop, will receive graduate credits , and will be 
expected to implement the water quali~y curriculum in their 
course s the following year. 



A PUBLIC FORUM ON MANAGEMENT NE EDS FOR PROT'::CTING 
ESTUARiNE RESOUrtCES IN THE ALBErt,ARLE-PANUCO SYSW·; 

Richard E. Sila11 

Division 6f Coastal Management, DEHNR 
P.O . Box 27687 

Raleigh, NC 27611 

The Coasta 1 Resources Advisory Council { CRAC}, the 4 7 -member advisory 
board to the Coastal Resources Commission {CRC), will sponsor a public forum 
entitl e~ "tt1anaging Estua~ine \~ater Quality a nd Natura' Reso~··ces in the 
Albemarle - ~>aml ico Region. " During a series of meetings at two centra l 
locaticns, interested citizens 1·:ill have the oppo:·tun'~J' to express the'r 
views and inc•·ease their understanding of specific problems rel ated to 
managing estua1·i ne resources and ma ke recommenda tions for act ion by government 
agencies and other organizations . 

A ser ', es o' three meetings 11ill be held in both Ply-c,outn a"o Ne1·1 Ber
from Octobe- 1989 to January 1990 . At the first :r.eetirg c;:izens •,·:ill be 
allowed to voice their concerns on estuarine resource degraoa:ion with regarc 
to {a) sewage disposa l and {b) monitoring & enforcement of existing 
er.viromr.ental regulations . Citizens 1·til1 be asked such quesi:ic% as "~!he is 
respons'b1e for the current state of the A/? reso~rces?" ano "no11 effecti\e 
are the (;..J,..rent programs at protecting the A/P estuary?" ir addit'on :c 
recording ora' comments, the project wil' utilize a profes~'ona''y·deve·lopec 
survey to solicit citi zens' perceptions of the sewage dis~osai anc e~forcement 
problems . The findings 1·1il1 be p1·esented at a second meeting to public 
offici"· s, resource r..anage-s, researche•·s and envi ron:nen ta 1 grouos to give 
them a feel for the puolic's perception of t.he issues. Tna res:..1ts of tha 
survey w'll be presented to t.he public at the third meeting. a : :er which the 
resource :nanagers ~:il . be given an ooportunity to respono to t1e survey anc 
discuss :·~ e problems wit~ the public. F;nally, given ali t~ac tney have 
heard, c 1: lZ ens wi 11 be asked to make recommendation:; cea 1 i ng wit'~ 
regulatic~s, enforcement, monitoring , land use planning, puclic education, a na 
citi zen ac'Cior. The recommendations 11ill be organized in a 7ira l report anc: 
d i str i bt• ted to the Co as tal Resources Commission, En vi ronme,ta 1 l·lanagemer-c 
Commission {EMC}, local governments and interested organizations with -che 
expectation that the report will provide a framework fo,· anion on the 
sel ecteo problem a reas. 

The project wi ll identify citizen attituoes on resource management, 
eva luate current and potential land use management e•forts, and produce 
recommended a lternat j ves for coordinating government and c 1t i zen management 
activities . In addition, the forum will offer interesteo citize ns the 
opportunity to exp•·ess their vi ews on e s tuarine management problems, learn 
more about those problems, and to take part in the actual precess of policy 
making for improved estuarine resource protection. 
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COHHUNlTY ~DUCAT10N OUTREACH 

Thomas M. Stroud, 111 

PMmlJ. CO-Tar Niver roUIIdRtlOR 
WashJ.ngt o n, NC ~IHH~ 

P'l'IH' sough t WJ.t:h thl s grant to pro mote Ll>e <:~Hareness and 
<Jli\Je r><tandinq ot o;st.uarl ne tunct.ion and issues J.n the Pi tr .. 
He'lu 1 <)T't. and Hyde count y l'IHJlOn. 'l'hJ.s goal has beeu <n.:hieved t o a 
good oeqree; out reach cont.act." have st.ead1ly 1ncreased as till~ 

gras•t year nas progressed, and tJ1e groundwo rk that has be@n laJ.d 
tillS year snould result. 1n a more cons1stent range or outreach 
opportun itJ. es r or the contJ.nuation ot this grant 1n 1989-98. 

Student out reac h, though it began slo wly, escalated rapidly 
t o ward the l at t er part ot the school year ana eventua ll y wound up 
reaching 1, 400+ students. Some ~~ ct1tterent. c lassroom se&sions 
were he ld , rang1ng literally rrom grades 1 - 12 (and inc1ud1nq a 
college class ) . Perhaps r.l>e moo;r. success t u l program, bot.l• 1r1 terms 
u r content and 1mp~ct, was a week-long semtnar a bouc tile 'lar 
Pam ll.co he1<.1 wl.th two bl.o1cgy classes at. Washl.ngton Hl.gh ~chool . 

~imJ.lar programs ac other schools in the rut.ure woul d b e 
aesirabl e. rurther interactl.on among student-aged gro ups inclu cten 
meecinqs w1ch Q-11 C lubs , etc., as well as several summer camp 
mee tl.nqs (lnc1ud J.nq one camp l organ1zed ac Goose Creek State 
f'ark) . 

uutreacn t.o c1vic clubs (kotar J. es, Jaycees, garcten cl:>bs, 
etc. j l1kew1 se was slow Lo start but has ptcked up t.hts summer . 
Ki g ht.een s uch organtzat1ons 1 nvo Jv 1 ng c . ~e• members nave be en 
gtven presentat.tons un the Pamlic o and A P~~ . As wtt.h the school 
programs, tl1ese were pr ima ri ly i n Ptt.t and ~eautort counties, wich 
some being held rurtl>er up the watershed. Kt tort.s t.o meet w1th 
groups in Hyde l!ount.y e1ic 1ted little response. 

Other out.reac ll P.trorc.s l>ave included: ( 1) th c ee prcgrams Lhls 
summer at bot.n t.he H~nt.ec and Pine KnolJ Shores a4ua r1ums; !~) 

sc.arr1ng a booth at stx dltrerent testivals or r orums, result.tng 
1n contact with ~.0•0+ people; (~) a ser1es or 2~ columns on 
estuarine issues wh i cl> ran (o r are running ) in newspapers 111 S 
watershed communit1es ( WashlsiQton, Greenville, ~elhaven, Tarboro 
and f'amlico County): and (4) appearances on two radio talk shows 
and one TV morning snow t o dl.scuss estuartne issues . 

The most positive aspect or the outreach ettort. this year has 
been the interest. o r peop l e or all ages in k nowing more about tne 
esLuary and its ~roblems. Hased on thJ.s ~nterest, l ree l there is 
& genuine need tor a Wld espread estuarine education ettort in the 
APKS region. Ha••Y c eachers have also expressed support tor the 
i dea ot he lping studeJJts understand the uniqu e characterlstlCS ot 
the environment / e cos yste m they 11ve i n . 

The biggest negat.1ve probably has been my inability LO reach 
more schools. 1 attribute ch1s as being partly the tault ot my n ot 
tinding the right channels tor commun1cat10n and partly tne tault 
o t red tape within the schools. Also, the greater availabJ.lity or 
the results ot ~P~H research wou ld tacil ltate my presentat ion s t o 
eivie g!'e1:1ps. 

27 



Fisheries 

28 



ANAL vs iS CF PAI"tl! CO SOUND NURSERY AREA DATI, 

By 

Ellzabe~h B. Noble and Rooer~ J . Monroe 

Nor:h Caroli na Department of 
Envlro~ment, Health and Na t ural Resources 

Di• •sion of Marine Fis~e1·! es 
P 0 . Box 769 

fl:orehead Cl ty, ~;C 28557 

A mon~ tor ing program o: the Pamlico Sound estuarine como ' ex was in':'atec 
1~ 197) by the North Carel ',na Division of ltarine Fisherie$. 1rns lor.g - ~arm 
database Includes environmeG~a l variables and juvenile finfisn and crustacear 
~eiative acurcance and dive ··si:y. Cluster analysis of over 400 stat·oos oy 
abiotic va"',ab\es and pe~cer. : compo~itior o~ s '.xteen ta1·ge: spec1es P'"•)dLICea 
distinct station groupings. 

Sal in'.ty was the key a:>iotic factor. Low sal\nity g··cvp station~ ~~ere 
located ',n the Paml ico. Pur.go, and Neuse rivel·s, and also the southo::<.ster · 
portion of Albemarle Sou~d (including Roa noke island). Domirant species ~ere 
croaker, bro~;r shrimp, oi ;e crab, and sou:hern flouncie•·. lntern:ea',<.T.e 
salinity stations were found in the bays surrounding Pa~lico Sounc . !n 
addition to the four species present :n tre lo11 salinity areas, sootteo 
sea trout. v1eak fish, and s i 1 ver perch were mos c abundant in the Pam 1 i co Sour.d 
bays. The next highest sal'nities were present in those stations behin~ tbe 
Outer Ban~s. Pinf~ sh, pink shrimp, black sea bass, gag grouoer, pigfisn, red 
drum, and gulf flounder were cha1·acteristic species of tnis area. Those 
stations located behind Core Banks had the highest salinities and species 
compositions simi1ar to the Outer Banks. Stat ions in the bays and tidal 
creeks of mai n] and Core Sound had the next- to -highest salinities. Summer and 
southern flounder and brown shrimp were most abundant here. There wel'e a l sc 
good numbers of pink shrimp, blue crab, pinfish, and croaker. 

Results will ba utilized by resource manacers to better define and 
protect criti cal habitats which function as primary nurse•y areas •or 
economica lly important finfish and crus:acPans in North Carolina. 
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DETERMINING THE RELATIONSHIP BETWEEN WATER QUALITY 
AND ULCERATIVE MYCOSIS IN ATLANTIC MENHADEN 

Edv;ard J. Noga 1 

and 

Donald W. Stanley2 

' -college of veterinary Medi cine, North Carolina State 
University, 4700 Hillsborough Street, Raleigh, NC 27606 

2 rnstitute for Coastal and Marine Resources, Eas: 
Carolina University, Greenville, NC 27834 

Ulcerative mycosis (Ut-:) is the most common d1sease affecting 
the finfish populations of the Tar-Pamlico estuary. This disease 
has caused numerous epidemics in Atlantic ::1enhaden (Brevoortia 
tyrannus) since its first observance in 1984 . Similar ;noblems 
have also been observed in many other commercially important 
estuarine species . Like most diseases in wild fish populations, 
we oresentlv know verv little of how water oualitv influences UM 
pre~alence . - Understa-nding the possible imp-ortan~e of pollution 
requires an awareness of how environmental conditions affect the 
health of the menhaden population . 'f'hus, the purpose of this 
study is to determine possible linkages between selected water 
quality parameters and the development of UM. 

Atlantic menhaden will be placed into tanks located at 
various sites along the Pamlico River and water will be pumped 
directly from the river into the tanks . Temperature, dissolved 
oxygen , salinity and pH will be measured tw:ce daily (at sunrise 
and sunset); samples will be collected for nitrite and ammonia 
thrice weekly . These variables are generally considered to be 
the f ac tors which most commonly affect fish health in aquatic 
ecosystems . This research will indicate which of these factors 

.merit closer examination, as well as those which are apparently 
not important to disease susceptibility. 
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SHELL DISEASE :N BLUE CRABS FROM TEE ~~8£~ARLE-PAM~ICO ESTUARY 

and 

D.:vid P . Engel2 

1college of Veterinary Medicine, North Carolina State 
University, 4700 Hillsborough Street, Raleigh, NC 27606 

2Nacional Mar1ne Fisheries Serv1ce, Beaufort Laboratory, 
Beauforc, NC 28516-9722 

Landings of blua c'ab 1n the Pamlico River nave been 
stead::y declining since 1984 . C1111:: Eactor 1-1hic~. might: be 
~nfluencing this decllr1e 1s d1sease . Shell disease has recently 
::>een commonly observec . 'l'his d:sease has been most commonly 
associated with a bacterial infecc1on of r.:he shell and ca~ 
ultimately lead to the deatn o~ of the crab . Wh1le shell disease 
nas been linked to poo: wate: qua!ity, tnere is no 1n~or~ation as 
:o •a::y pol:ution increases susce~tiuility . Th!s p:oject :s 
aCOressin~ that question by examin1ng the nature.~ bacterial
~lghcing aoility of hea!tny blue crabs and co1nparing 1t with that 
~~ 1nd~vidua:s w1th s!1e~: disease. 

We have 1soJated bacte~ia from craos hav1ng shell disease 1n 
~he Parr.lico !<iver and have found tha•~ ~hey include a number o: 
oacter ial species, inc: uding members oE the genera Vibrio and 
Aeromonas . Similar agents have often bee1: associated w~th shell 
disease in ocher crustaceans . ~lany of lhese bacteria possess 
2.l.!)ase or chic1nase enzy:nes . 'rh~s; enzymes may be used to 
degrade the our.er !q)!d layer o:' the shell or the deeper 
chitinous layer, ctnd t~us ntoy be important in invasiveness . 
nowevec. we have found that the hemo~ympn (blood) e~om healthy 
crabs is capable of 111111b1ting these organ1sms. Virtually al l 
the bacter ic ISOlated trow crab shells •.•hich 1-1e nave tested are 
susceptible LC hemolvnlDh. l-Ie have also found lhct there are 
d1stinct differences 1n ~he bacter;a_-fighLi>l9 capa:Ollities of 
individual crabs. The possible impl icaLiO>IS of Lhese findings co 
shell disease and the health of the Parr.l ico blue c:ab fishery 
will be discussed . 
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SCO?IUG STUOY OF OAIA REQLlREP'iENTS FOH F!S'~Er.::ES 

STOCK ..C.SSt:SSI·lEIH l N NOR h CAROI.i NA 

<3y 

Nor•:n (Mo 1 ina Department of 
Envlronme~t. Haalth an~ ~atural ResourGes 

0iv;s:on of 14arille Fisi1eries 
o.o. Sox 769 

Morehead Cl:y, NC 2a557 

r,·oj e~t 89-0;? 

The .:··~:, Caroi"na :l~-v~~;ot., of :·:ar1rc ::·~sheris:s {0:"'/=} r.-·s'>1C""• - ~. :o 
~aPage t~e coastal T~sne,· ies for tre opt ;mum be~ef~t ~~ a11 of Nort~ 
Ca··:)1 ~nc: ::. cit1ze·•s. '·'ar;a~e""\ent r-equ ·""es the eva1l;a~~c~r c~ t!-.2 st:att.s o.r 
sto:Ks ~-,~:·· giver conci;:.'crs (s:ock assessments). i·ofor11atic,. n.;:edP.r. 'c·· 
these assessments inciL.:<!as s;:cc~ ider.tif"ca::ion, cat..:r' {ia:·d=:ngs. ef~crt. a"lc 
bio'lcg ',ca l samples). and l:f: his'::cry. i\vailab .le da;:a co'l~ctec by the Di~" 
com~ f,·c:-· lor.g <:.et7. ro:-·:-;ring ~rograrr,s. (comrre:·::ia.~ ana ;·~c~·ea~ · o-"c:. 
stat~:st~cs\ c.;sheries catcb sarnp1~ng, ant surveys) and snor~ :err.l researc'"' 
Species a· ; prioritized :c.sed on comn-<rciai and recreat'•o::al lar,d ' r,gs, 
jL;•·isdict'~". current c:·oble~s. and env ··•·onrnental ccnsiderar.icl';. The f-igrP.5~ 
prlo•·ity Soccies are hard c·«-s . s ummer ~lou•c!e:·, southel''1 f'lounoer. SF1reo 
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availab\11~;·, and pr,or 't ies ii1ese rec.cmmer,oations include, fJVt M<: ro;. 
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size comoos' t ion and year c' ass abundar ce : con due: s toe'~ assess~e· ts ad 
update the"' r egularly: a·'ocate the time and •·esources needed to <;onau;-r. 
tnese analyses; implemen : ... ,andatory commercial f1s'1e•\e:. trip r.ic'·:H 
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ABUNDANCE AND VIABILITY OF STRIPED BASS EGGS SPAWNED II' 
THe ROANOKE RIVER, NORTH CAROLINA, IN 1988 

Roger A. Rul ifson 
Inst1tute for Coastal and Marine Resources, and 

Oepart~ent of Biology 
East Carolina University 

Greenviile, NC 27858 

St udies on striped bass egg abundance and viabillty have been conducted in 
the Roanoke River each year since t he mid- 1950s by Dr . W.W. Hassler and 
cc- •<~ork e rs from North Carolina State University in Raleigh . The lnforma
tion gather ed by these researchers spans nearly 30 years of un lnterrupted 
data co ll ection and is wall-known as the best data base on striped bass 
spawn1ng activity in North Amer1ca. These records have been extremely 
important for reconstructing the hlstorical spawning record i n relation to 
exploitation, cnanges 1n f · shery regulations, and man-i nduced cnanges in 
the flow regime and water 0ual1ty of the Roanoke River. The APES progra'll 
ensured the continuation of coliect ing egg product ion data after Or . Has
sler retiree from actively pursu1ng these studies in 1987 . 

The object1ves of ~he study are: 1) to continue tne data base estab lished 
by Dr . Hassler; 2) to develop a means to back-calculate t he histor'cal data 
base 1n an egg- per-unit- volume format to compensate for radical cha;'lges i1 
the flow regime; and 3) to correlate the intensity of striped bass spawning 
(as m'?:asureo by egg productior·) '"'1~h water releases from t he reservoir at 
Roanoke Rao1ds, North Carol1na. 

The study in'tlated in the sprwg of 1988 has been completed, ana the fu1al 
repcrt 1s nearly f•nished. Sampling for str1ped bass eggs was in1t·ated at 
the Pol locks Ferry Hun,ing Club JliSt downstream of the Caledonia State 
Prison Farm near Scotland Neck, North Carolina, on 10 April 1988. Sampling 
was every four hours unt i 1 the field effort ,_as terminated on 7 J~'le 1988. 
Eggs were collected with fwe-meshed nets suspended in the water column for 
five m1nutes. Nearly 90% of the scheduled tr1ps were completed, resulting 
1n 20, 16t eggs col'ected 111 surface nets for the 60- day period. Overall 
egg viability was 89%, the best value since 1972. Host of the esgs were 
collected between the hours of 1000 and 1800 (63%) at temperatures rang'ng 
between 18 C and 22 C (79%), pH values of 7.0 to 7. 25 (67%), d1ssolved 
oxygen levels between 6.0 and 7.9 mg/L (85%), and water vel ocities between 
60 and 100 em/second ( 99. 5%). A 1 though spawning was observed in mid-Apr i 1, 
egg production was low unt il about 10 May . By 15 May, over 50% o' spawning 
was camp 1 eted, and no eggs were co 11 ected after 2 June 1988 . Using the 
estimation methods of Hassler, approximately 2.082,130,728 striped bass 
eggs were produced in 1988. 
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ABUNDANCE AND VIABILITY OF STRIPED BASS EGGS SPAWNED IN 
THE ROANCKE RIVE~, NORTH CAROLINA, IN 1989 

Roger A. Rulifson 
!nst1tute for Coastal and Marine Resources , and 

Department of Biology 
East Carolina University 

Greenville, NC 27858 

This resear·cn 1s a conunuat1on of the 1988 '"ork f unded by the Al bema-1e
Pomlico Es:uar1ne Study . 

The objectives of the study are: 1) to cont inue t he data base establ1shed 
by Or . Hassler; 2) to develop a means to back-calculate the hiscor1cal oata 
base in an egg- per- unit- volume format to compensate for radical changes 1r. 
the flow ragime; and 3) to correlate the intensity of str iped bass s;)awn1ng 
(as measured by egg production) with water releases from the reservo'r at 
Roanoke Ra~1ds, North Carolina . 

The study 1n1t•ated 1n the spring of 1989 has been completed , and tne fins' 
report is neariy fHli shed . Sampl1ng for striped bass eggs was 1ocetec at 
Barrlhill 's La1d1ng, s'te of Or . ~assler's date collection for many ye!rs 
and upstream of Pollocks Ferry Hunting Club, which was the site o: : gg 
collectior 1n 1988. Samp i1ng for eggs was initiated on 12 April 19dS ·r. the 
same manner used '!1 1988. Fielc! efforts were terminated on 15 J~r.., 1se.e . 
O;-:ly 6% of the 365 scheduled samp les were m1ssed cue to inclemert weav;r . 
The number of eggs collec:ed 1n 1989 was much lower than 'n 1988, dwe ;n 

part to the extremely wet spring and the resulting discharge of 20,00t cfs 
from Roano'-e Rapids Reservoir over a prolonged period. Only ~. 722 s:n.,eo 
bass eggs ..,ere collected ;n surface nets during the field effor:s. resc·~-
1ng 1n an overall via~il>:y of about 47%. Most of the egg5 were collec~ed 
between the hours of 2200 and 1000 the next morning (82%) at :empet atves 
ranging between 18 C and 22 C (88%), pH values of 7. 75 and greate- (8&\), 
and disso'ved oxygen levels between 7 . 0 and 8 . 9 mg/L (99%) . Tre ouH, of 
the eggs were collected :lunng t'"'o different '"'ater veloc1ty ranges: about 
21% of the eggs were spawned at velocit ies 50- 80 em/second, and about )8"0 
of the eggs were collected at velocit ies of 100-120 em/second. Tnese t·•o 
groups reflect the early spawning observed 1n April at low flows, follo•ed 
by an extremely late (and major) spawn during 20,000 cfs discharge the last 
week in May . Spawning continued until 12 June 1989, when the l ast eggs 
were observed in the nets. Us1ng the estimation methods of Hassler, 1\P
proximately 63i,919, 162 striped bass eggs we r e produced in 1989. 
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ABUNDANCE AND VIABILITY OF STRIPEO BASS EGGS SPAWNED Ii'.' 
THE ROANOKE RIVER, NORTH CAROLINA, IN 1990 

Roger A. Rul1fson 
Institute for Coastal and Mar;ne Resources, and 

Department of Biology 
East Carolina University 

Greenv1lle, NC 27858 

This research is a continuation of the 1988 and 1989 wor~ funded by the 
Albemarle-Pam! ico estuarine Study. The intent of the study is to continue 
a 30-yea- data base established by Dr. l'.'.w. Hassler of NCSU on spawning 
success of striped bass in the Roanoke watershed oelow t he Roanoke Rapids 
Dam near Weloon, North Carollna. In mid- Aprll 1990, waters downstream of 
the pr imary spawning habitat •.;i I 1 be sampled witn fine-meshed nets every 
four hours for 50 days to determine striped bass egg production and vJab11 -
ity . The 1n"ormation w1ll be combined with Lhe .orevious two years of 
effort to detern-ine the effects of hydropower d1sc'>arge on C~ourly and daily 
egg production. 

- ----- -- . - ·- --- -. -·--- - - - - - -
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' FOOD AND FEEDING OF LARVAL FISHES IN THE LOWER ROANOKE RIV~R 

AND WESTERN ALBEMARLE SOUND, NORTH CAROLINA 

Roger A. Rul;fson and John E. Coope r 
Institute for Coastal and Mar 1ne Resources 

East Carolina University 
Greenville , NC 27858 

This r esearch is a continuation of the 1988 effort funded by the 
Albemarle- Pamlico Estuarine Study . 

Results from larva l striped bass research conducted f rom 1982 to present 
indicate that there may be an inadequate food supply in the Roanoke River 
ro, finfish larvae, especially striped bass, which limits the successful 
formation of strong year classes of striped bass 1n Albemarle Sound. we 
beli eve that this i nadequacy IS the result of : 1) low food abundance (i .e ., 
low zooplankton densities), and 2) food quality (size and mobility of prey 
relative to size of the fish larvae) . Zooplankton is not un1"ormly dis
tr i huted throughout the 1 ower Roanoke watershed, but 1 s concentrated on 1 y 
•n several spec1fic locations. In past years, strioed bass larvae have not 
• ed success fu 11 y because thei' «bcndance was m 1 smatched in both space and 
t;me with the highest zooplanKton concentrations. Apparently, prevailing 
. .oater currents o·,ctate ~he mar•'e' 111 which stnoed bass larvae move through 
the Roanoke River delta on the11· way to t!>e historical nu•·sery grounds of 
western Albemarle Sound. This phenomenon does not occur for other finfish 
soecies . By examining the la'vae of these otl1e1· spec1es, we .,,1·1 oe ao1e 
to answer the question, ·· ;s poor feed1ng success a result of food concen
:ration, food quality (size ard mc~ility), o• t1m~ng between the presence 
of fooci and 1r11tiation of feed;ng?" 

Sele·:ted samples from 1982 thrcugr 1985 na ·.·e been e~ar.nned and tfle data an: 
presently be;ng computerJZed for analysis. Zooplankton data from these 
years have been computerized . Dt~ring the coming year we w1ll examine 
iarvae f rom 1986 and 1988, then analyze a li years to determine the rel ative 
abundance of each species to zoopl ankton abundance, and the relative feed-
1119 success of these fish comparee to striped bass. 

- -- - --·- - --- - - ----- --
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·~·ITL:·; : .'\ Compr~!~un~iv; t::r.vlronmen~d.l Maoa~t.?me?nt Pl.;;n :·oc 
th~ CJt::'l'CucK Sound Drai nes-3e Area. ?ar t: I: na~.<g::c . .H.llld 

Inv~!:iti~;.::ti on£ 

PI~.:.NC1PL .!:.: it\VI:: S'r1GA'l'OR: De:vid ,\ . Ada :n s, ?ro:: 12 ~~0i.' 1 U<.~;;uct:m(:nt 
of t'ocest;:y dr>d Civisi ::>n of Ui~i vennty St ud: e> , N . C . 
s~~te U11ivers1ty 

H1sto::ica l.ly 1 Cvr ri tl.lc<; Sound has oeen a source oL 11:C<HOH, 

!.'t:Cc~atlOn 1 and e stntt::. ic enjoyment for c:itlZi:?ns o.: nor; t i)0rJ~t:~tr • 
North Ce.rclina and for vi ~itors from othe-r cr,ea::; . Per1odi ... ~l)lly, 
h<)\Vt~ver , •..;r:t3 e~ ire:able environmental cunCltionB h:,;v re e:t..:cc~C tiH• 
:;ounc.i , ~recipit c.ti o<J a n e<:O for publ! :: act1on. Such i~gue!, 
t(adit.:ionat : ':! hi! v~ · r~vo:ved a r c u:rcl ~'ace r qll~ll:) .. , ~ ;).ltn<ty, 
{ 1$heri es, and Wcltet f owl . 

Ul;tw<..~<..:!) 1;)58 end l964, d n intens:. ve er~v.t rcnmenla) study o: ti"'IP 
:;()und wa..) t..:onduct ~ tj . : 0. th~ 197'3:3 1 an invasion o: ·:..~(d:>l . Hi :.-.1,'ltr:.· l· 
Mil!otl ::;~ :. mul e::ted anoth e-r burst ot r~Se iJ t ch . :J.:r!n~; tOt: !a : .~ 

L970s , co~cern ag e1:1 .'nOUi1tt::d , = r..:lm!na t lng in publl~' ::eur1n\J~ <:~n· ~ 
,; ~>al~nl t \ -orle ,'1tt?d ;;~se;~rch 9roject . DL.rln<j tl'\ 12 l=:s: !.: · ~.~, '/~·~r::,, 
lt)cal tnt~:ests hav~ a;ain beco~a a1ar1tn~ abou : th~ cund~ : ton o ! 
t11~ so ur1~, t l11 s tim2 in r e la::ion t c env1rc nrrso:-.r.ai c-hon~.::; 
Ct'!Sultl!ltj from cne ~ :.::rasia;-: !'lilfoll 1 S Oem1~e, ~r~·::;en~ o:: 
p(l tent lal eutrophlCCtlor., ~nC s 2.l1n:: y (L.~t::-:::-~:1<..-:J . ·tr::~ 
Sh1 n~t1<.:~r.::;= o: 9rese;, ~ anr.! p:opo~~d conn'.:?c::.o:~::; t..et<.·:ce ~' 
....:urrlt.uck So~,; nC ct;1d •.-n:lt:t' 'CS CQ ;:he nort ..... anc ~NeS t -~ =..:: !,)t.e~;).-~.~ () l 

~artlcular co~ce~n. 

'f'tJ lb pt'Oj~Ct cc;ns tlt u~es t!1e : nitia l 5t3<;C: ot a e:~. ll<)r~.r-e ~-;ta: 

m.:~r,r.Hj-em<~nt pla:. fc!' : li~ Cu ~ r i t~c~: sou:1C dreifl~ •!e art::..::. I~ . .;:.. l t 
pr·c,vtde 1 ) a~ ~pda ted b1bl 1ogr ap~y o: c~fer~nc0 .n~!:~r~al o' 
CL1rr1tuck Souncl ir1 co~9Ucer - accessiole foc m, ? J 2 sy•1t.nes :~ at 
exi!:itlng ?U:)~;sned env1ronme ntal, E::conomlc, c.:~ : cu~· aj, e.r;.; 
lnS't.:iL\...t~t):-:a: i{:f ormac:o!"'! on t r~e SounC, J) a (! t::~~.:r~ p t io;t c: 
percf: 1. v e d cu~ rent isr:; ues I 4 ) co aoa:y;; 1s oi ro...·q~..: 1 :-e mC?~1 ~ .:-; to:-
hydrodynamic f!'l(><.:.a l ot tne a rea a nd t::e- .stot~s ot ~xl:>t.i.:'ii 
r t~l~van'C da t 2! cno iGformation , ~ nd 5 ) an acce.y (.[ ~ .lt:~rncti v..r· 
cou r~l~~ or act 1 on leadi ng to c ma nagement pl.e: o . ::nt?:>~ ! o:.J cpu c: ::) 
wtll t>e ve.lu abJe to otr!er P./ P project!:i dOd tc1 t''>! c11qo!r: ;; ()n::! 
pros pe<~tl ve ac ~i v ities o f state a nd local agencle!; . 

The.: .. prOJ~C t Wlll requi re close coor<Jinatlon w1tt'1 ~tati.? dr":d 1ocil~ 
s~)V(:? t" f)fllt?n te l a gt?nCiGS i n Nor th Cat:Ollna and W!tt\ r:;,c~e { ~Onc-vrrH:·~ 
witn t t>e ma nagem\in t of Back Bay, Vit<:Jin: a. 
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NORTH CAROLINA'S ESTUAR I ES: A PILOT STUDY FOR XANAGlNG 
MU~TIPLE USE IN THE STATE'S ?U3LIC TRUST WATERS 

Walter Clark, NC State Un:versity 

North Caroline's Coastal Area Management Act states that ~he 
management of ~ater areas, especially estuarine ~aters, is 
important in achieving the balanced use and preservation of the 
state's coastal resources. However, CAMA, through its dual 
program of regulation end planning hae focused on land and 
wetland management . The program has given little attention 
through its planning component-to the implementation 01 a 
comprehensive management structure for estuarine end publ~c trus~ 
waters. Yet, conflicts bet ween publ~c trust users in the state's 
estuarine wa ters are ~ncreas~ng. In the face of grav ing 
population and development, these ex~sting and potential 
conflicts should be addr~ss~d through a long range plann1ng 
process. 

Thle proJect involves the development of an estuarine managemen~ 
structure using the model of state and local cooperat~on set up 
under CAMA. The project team lS developing a model plan for the
estuarine- wate-rs of Carteret Country , North Carolina. Our 
primary objective is to develop a plan that ~ ill work to decreasE
the numbers of conflicts between the various public trust users 
of the county's waters. By using th~ CAMA model we hope to 
demonstrate ho~ the Act's planning process can be extended to 
cover th~ etetE'e es tuarine wct&rs &nd to further demonetrat~ ha~ 
water us~ planning can work with land use planning to crea~e an 
integrated planning process. 

There ar~ several important compon~n~s in the plan's developme-nt. 
The first component involve& data collect1on. Th1s ~ncluoes 
oroani2ing and displaying data on county resource and use maps 
utili2J.ng N.C . 's Land Resources Information Service. We arE' 
nearing completion of this component . The data that wlll be 
displayed on these maps ir•cludee: I 1) "'ater qua lity 
cleseificetions including ORW classification areas; 12l point 
source discharges; 13) areas traditionall y closed to 
shellfishing; 14l marinas; <5> county land uses; (e.! submerged 
aquatic vegetation beds; 17l primary and secondary nursery areas; 
18l oyster cultch sites; 19l areas of high shellfish valve; 1101 
maintained channels; I 11 ) navigation obstructions; I 12) military 
restricted areas; and 113> crab pot areas; etc. 

The second component ln the plan's oevelopment involves combin~ng 
the data, information on existing la ws and regulations, and 
public opinion to develop vater use policies and water use 
classification maps. An elev•n member Advisory Board l.S gu1d1ng 
the project team in the assessment oi public opinion. The 
Advisory Board consists of county residents represen tJ.ng major 
\later· ueee. The- land claeeificatlO~• maps are being developed in 
part, by using the LRIS system to identify areas with a 
combination oi characteristics lor lack oi characteristics!. The 
final plan will contain an examination of implementation options 

~ncluding .... a..t.e.I:: use - ordinances.-_ ·--·-----
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PUBLIC AITITUDES TOWARD WATER QUALITY 
Al\'D MAKAGEMENT ALTERNATIVES 

IN THE ALBEJ'v1ARLE PAMLICO ESTUARINE SYSTEM. 

Thomas J. Hoban 
William B. Clifford 

Department of Sociology, Anthropology and Social Work 
North Carolina State University 

Raleigh, NC 27695-8107 

Success of the Albemarle-Pamlico Estuarine Study (APES) will require strong public 
support. Most problems facing the Albemarle-Pamlico Estuarine system arise from human 
activity. T he public, however, may have little understanding of or appreciation for complex 
water quality problems and coastal management issues. Managers need to understand the 
attitudes of a broad, representative sample of the public, including those citizens who have 
not been involved in the Study's public meetings or citizen's advisory committees. This study 
will analyze public attitudes regarding the importance of the APES resources and the 
acceptability of particular management alternatives. Information will be collected in a 
scientific survey of the general public. local political leaders, and interest group 
representatives. 

This project will develop and test a theoretical model relating public attitudes about 
APES and individual background characteristics that influence these attitudes (e.g. 
demographic variables, political orientation, knowledge). This will be accomplished in two 
phases. Phase I will examine basic attitudes and opinions. Phase II (to be proposed next 
year) will involve followup interviews with the same respondents to assess reaction to 
different management alternatives: Our strategy will be to combine random sampling from a 
broad cross section· of the population with an intentionally selected group of knowledgeable 
opinion leaders. 

Semi-structured, personal interviews will be conducted with 30 knowledgeable opinion 
leaders to help identify major issues and concerns to be addressed in the telephone 
interviews. These will include selected members of various commissions and agencies. 
Telephone interviews will then be conducted with 600 members of the general public. 
Individuals for the random sample portion of the study will be selected from three major 
regions: coastal counties, the inland coastal plain, and urban areas of the PiedmonL The 
same survey will be used to interview 200 local political leaders and other opinion leaders, 
representing the various groups of affecting and affected users. We plan to interview by 
telephone all members of the APES Citizen's Advisory CommiHees and the Coastal 
Resources Advisory Council, as weli as a random sample of local government officials. So 
far we are have been conducting an extensive literature review. Letters have been sent to all 
other Estuarine projects requesting information about similar attitude surveys. We have also 
sent letters to about 150 social scientists also seeking copies of relevant survey instruments 
and research reports. We are selecting members for an advisory committee that will provide 
valuable input to this research project. 
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EVALUATION OF EN VIRONMENTAL MANAGE11ENT AND RESOURCE 
PROTECTION PROGRAMS IN THE ALBH1ARLE- PAMLICO REGION 

Robert Nichols 
and 

Julie Duffin 

Research Triangle Inst i tute 
Center for Environmental Systems 
P.O. Box 12194 
Research Triangle Par k, NC 27709 

Before considering alternative or additional approaches for managing water 
qual ity in the Albemarle-Pamlico region, we should examine current efforts to 
provide protection . Most of these efforts are formally embod ied in various 
government programs (e .g. , regul atory, technical ass i stance, fi nancial 
assistance, public education programs) . This project has focused on several 
key state government programs; also addressed are the environmental management 
programs of U. S. Defense Department i nstallati ons in the region . For the most 
part, the state programs addressed are based on separate pol icies, statutes, 
and regu l at ions; and many are implemented by different agencies within state 
government . 

The indi vidual programs covered in t his study are (1} Nor t h Carolina's 
NPDES permit program for poin t sources; (2) the permit progr am for onsite 
wastewater treatment (e.g. , septic tanks); (3} the agricultural cost-share 
program for control of agricultural nonpoint sources; {4) the coastal 
stormwater runoff r egul ati ons ; {5} the sedi mentation and erosion control 
program; (6) the permit progr am for marinas and marine waste di sposal ; (7) 
stat e wet 1 ands protection programs ( CAt1A AECs and the 401 cert i fi cation 
program}; {8) critical habitat protection ; and (9) environmental management 
programs at Defense Departmen t installations (Cherry Point and Seymour 
Johnson) . This project is not a complete review and evaluation of these 
programs; rather it i s a screening-level study that should lead to addit ional 
detai l ed evaluations where necessary . 

The screening evaluation has followed the f ramework of impl ementation 
analysis, using six evaluation "cri teria" that have been associated with 
effecti ve programs : (1) clarity a~d substance art iculated in program goals ; 
(2) a va lid t echnical theory speci fy i ng how objectives may be ach i eved; (3} a 
strong program structure i ncluding adequat e incentive or sanctions and 
adequate resources for impl ementation ; {4} committed and ski llful implement ing 
officials; and (5) continued support of constituents and key poli tical 
figures . 

The fina l repor~ wi l l evaluate the effect iveness of the nine programs over 
these criteria, suggest issues of concern in each area, and provide program
specific recommendations . 
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