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PROJECT ABSTRACTS FOR THE PERIOD 1987- 1989 

This report is a compilation of 45 project abstracts covering 
the period from 1987 to 1989. The period includes funded projects 
during fiscal year 1987-1988 and 1988-1989. 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 effectively 
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 human activities. 
The fisheries processes are isolated from other estuarine 
relationships because of two specific fishing related phenomena of 
declining landings and fish diseases which require special 
attention. Water quality category includes projects designed .to 
examine the causal relationships between human activities, 
significant instream modifications 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 participation/public awareness program. 
Participation is intended to facilitate communication between the 
public and program administration; to marshal support from local 
governments and regional institutions; and to allow dissemination 
of information gathered through this study. The success of this 
first phase of the program (develop a comprehensive conservation 
management plan l will determine whether the second phase 
(implementation 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 in the estuaries 
for proper management pressure to be exerted on critical 
relationships, in order to reduce conflicts between competing 
uses. 
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ANALYSIS OF PAMLICO AND ALBEMARLE SOUND NURSERY AREA DATA 

A B S T R A C T 

By 

Elizabeth Noble 

Nor t h Caro l ina Department of Natural Resources 
and Community Development 

NC Division of Mar ine Fisheries 
Morehead City, NC 28557 

Estuari ne nursery areas are habitats in which, for reasons such as food, 
cover, bottom type, sal inity, temperature, and other factors, young f inf i sh 
and crustaceans spend the major portion of their in i tial growing season. 
These shallow, protected, usual l y vegetated or muddy, detritus-filled creeks 
and bays are present along t he entire periphery of Paml ico and Albemarle 
sounds. The spot, croaker , flounder, weakfish, menhaden, shr imp, anadromous 
f i sh and other species that depend on these waters for their surv ival 
contribute more than 90% of North Carol ina's commercial f isheries landings 
each year and a great majority of the recreational catch, as well. 

To protect the integr ity and resources of these nursery areas , present 
state regu lations prohibit the use of most bottom-disturbing fishing gears and 
severely restrict or proh ibit excavation and f illing activit i es for 81,954 
acres official l y designated as Pr imary Nursery Areas. Thousands of add itional 
acres of estuarine nurser i es are not yet classif i ed nor are they adequately 
protected. These areas include anadromous fish spawning and nursery areas, 
nursery areas in Inl and Waters, areas with submerged aquatic vegetation, and 
s hel lfi sh beds. 

The North Carolina Division of Marine Fisheries (DMF} has conducted 
estuarine trawl surveys and juvenile assessment monitoring since 1970. A 
comprehensi ve analysis of these data will facilitate the development of 
criti cal habitat cr iter ia to establ ish and protect frag il e estuarine areas 
which support juveni l e populat ions of economically important seafood species. 

Documentat ion and compi l at ion of available data has been completed. 
Coordination meetings with DMF, North Carolina Wildli fe Resources Commission, 
Div ision of Envi ronmental Management , and North Carolina State University 
biologists have been held. Data ana lys i s i s ongoing. Cr itical habitat 
criteria to be deve loped by June 1989 . 
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ENVIRONMENTAL DETERMINATION OP OYSTER SOCCESS 
IN THE PAMLICO SOUND 

sonia Ort~ga and John P. Sutherland 
Duke university Marine Laboratory 

Beaufort, NC 28516 

The oyster industry in North carolina is based on the 
success of populations of the a merican oyster Crassostrea 
virsinica, Wild populations we re an important source of high
quality cysters in the l ast century. Ho..,·ever 1 over-harve&ting of 
these populations and a lack of an effective management program 
lead to a precipitous decline in harvest during the first half of 
\..la .l o VC1d .. uo...1 c:;vt:Jl o.= 1-h~ Uv~l.a,1. vQ:l,u~; vC l.lae ,_a, \..'-b J.u\..,a..;;g,~c.V. . h 

progra~ of shell (cultch) planting was initiated by the Division 
of Cornmerci.!>l Fisheries in the late 1940'& in order to provide 
substrata (empty shells or oysters and scallops} for larval 
settleme nt and to increase the size or oyster populations. 

The success of a particular planting will vary due to 
factors affecting the success of oyster recruitment, as well as 
factors affecting the growth and survival of juvenile oysters. 
Accordingly, we are studying how the environment (location, 
depth, and salinity) affect the recruitment, growth, and survival 
of oysters. 

I n May 1988 we selected 12 study &ites on major oyster areas 
in Panlico sound, 6 at high and low salinity sites, respectively. 
At each site mats were placed in shallo'« (3 teet) and deep (8 
feet) water. Plastic ma ts with clean oyster shells attached to 
them were deployed. at each location. At 3 week intervals the 
mats were retrieved and all settled spat counteu and. measu~· etl. 

Salinity, temperat~re, and sedimentation rate were also 
cctimatcd. 

Prel i minary results indicate that spat settled earlier at 
sites were salinity was highest . Recruitment was observe d 
beginning in .June at these sites, while recruitment at the lm• 
salinity sites was delayed unt il September. Rec.:ruitment was ve.r:y 
uneven in time; ttsynchronous peaks in spat abundance were 
observe::l at the various sites throughout the summer. Rec.:ru.itment 
was also hi9her in the deeper areas at each site. Most spat were 
to\.lnQ on the be>~t OJ'!\ £-oo i~cs o~:&"~ooo o~ ~ho C'h¢.1.1 eo v.eo<i .._c 

substrate. 

Our studie s will contribute not only to the knowledge of 
basic oyste r ecolo9y but also should lead to a more efficient use 
or sites and an eventual inc.:rea•e in production . 
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DESCRl?TlON AND ECOLOGICAL IMPORTANCE OF FRINGE SWAMPS 
IN ALBEMARLE SOUND 

Mark H. Brinson 
East Carolina Univers ity 

The forested wetlands that border Albemarle Sound and its 
tributari es are largely undescribed and their ecological importance 
is not well known. The purpose of this study was to assess the 
locations, quality, and species composition of wetland forests in a 
zone that is influenced by water level fluctuations in the sound. 
The zone appears to be up to 200 meters wide . Surveys showed changes 
in tree s~ecies from shoreline to the swamp interior . The forest 
actually begins in the water beyond the shoreline where cypress trees 
were stranded as a result of erosion and differential loss of other 
species. Moving into the forest , a slightly elevated storm levee is 
first encountered before the sequence eventually grades back into the 
lower-lying swamps of black gum and red maple. Even further inland 
where the hydrologic influence of the sound is diminished, vegetation 
may assume a shrubby appearance. Although there are wide variations 
in the details of this pattern among geographic locations, this 
zonation seems to hold for mar.y places around the sound. 

Information about these wetlands is important from several 
perspectives . F:rst, ~hey represent a resource of unquantified 
abundance whos~ shoreline position makes them potentially important 
habitat for fieh and wildlife. Second, erosion of these shorelines 
raises questions about whet~er wetlands of the region are diminishing 
or maintaining a constant area . For the latter condition, landward 
migration of wetland must occur to compensate for losses by eros ion. 
The ecological and socioeconomic consequences of landward migration 
have not beer, addressed in North Carolina . Third, sea level rise is 
the driving f orce that maintains the presence of wetlands in the 
regi on and sedin~ntbtion is necessary to prevent wetlands from 
drowning. It is not kno~n what kinds of disturbances in this zone 
might pose a threat to sediment accumul ation and thus be 
unacceptable . 
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Graham J. Davis 

Around 1967 tr.e Curr1 tuck Sou:>d <ll"ld <~djc>ning waters were infested with 

Euril~l a ~: vJa.t~r-milfoi! from the Chesapeake Boy . Thi s caused many •erious 

problem5 in the are6. In 1972, t nere was a dra;t>c dP:rease in miifol l in the 

area and it has caused few probl e ms s i:>ce. We attributed thi s primarily to 

unusua l weat~er conditions in t he s pring 1978. Heavy rains r esulted in hig h 

runoff &nd turbid water which red uced ligh t penetration a nd decreased 

photosynthesis. Thi s was olso a perioc of low water temperatures ano high winds . 

In 1988 the frequency o' ali but one species found in 1978 ~as much lower 

t h a n fo>· !978 a nd appeared t= ~e lower than f or 1967. The cause of this 

r~:iuction in ~ .. <al"' ot::u .. r· ence e.t the s tuely s tations is not known. 

Pl~nt bio~ass Cp !ant mater iel~ de~reased dramatically in the Paili cc Riv~r 

O~ly or-.e Sl?¢g r .as5 ~~.as fot;nd in the Pa mlico R~ver i ;; 1985 

wit:"': a tota l bic:ru::.ss only arV\..000 l'l. of tha~ fou nd in a 1975 s u rvey. ~e a:tribute 

the ::;~::~·ease ir-- ~pliCiQ~ •nd b:cm.ass in t he Pam1ico River to th~ con1ltions 

prevailing '~ i97E. 

in the summEr of 1987 tr~c~~ of ~ i ld c~lery, w~ich compri sed over 85% of 

th~ ~iomass in 1~75, we re found 1n the middle rea~h of t ne r ive1·. ln 1988 ~il~ 

cE·lery was four~~ in s.::~ t te:-ed c iur::ps ranging frorr, a fe'<'~ p l ants to several 

sct..ar e· meters. Sr.-.cd ie- .;m~ un"t s. wE',- E found ac"l"'oss the river at Camp L~ach . 

irac-:: of o~he~ $jjecies ~·e:-e f cund in 1989, one o1 which was l a s~ seen in 1973. 

We de not kJcw what l ed to the reapp earanr.Q of these plants. We do know from 

other stuci~~ tn~t b~oma~s of $eag~asses var ies wide ly on both the shor t term 

and the l ong t~•M . 

Atte mpts ;;o trans;p lant w: 10 celery and oth.,:· spede>s i nto the P~m l ico 

Ri ver wer~ uns~cc~~sful i~ 1987. Wild celery wcs succe;~fully transp l ~nted 

into the Rive>-:" in 1982. Grow t h was best i n an area ";he re t herE' "'' c2s r.e-ovr 

natu-al re&s~a=~is~ment cf tne plant . 

ACKI\ClWLEDGEi'!Si':i : 

The 1987 r e<;ea- ch :.-. .=~ ~t.:pcort·eC by a grant f;-.:~m TexO$g:..::f C!"'!e:ni: al~ . 
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Obstructions to Anadromous Fish Mi gration 

Abstract 

Anadromous fi s t1 stock s ( striped bass, hickory shad, Amer i can shad, 
a lewife, blueb acK herr i ng) are in a state of decline in the 
Albema rle-P amlic o Es tuarine Study area as well as throughout much of 
t heir historic range in the Un ited States. The reasons fo r this 
dec 1 i ne may be complex , but a pri mary and probably the most 
l ong-stand i ng cause is t he phys i cal blockage of ups tream moveme nt of 
pres pawning a du lts by man-made dams, constri ctions associated with 
road cross ir,gs and natural obstructions s uch as beaver dams or lo g 
j ams. Tile object iv e s of the s tudf are to determine of the historic 
extent of anad romous fi s h excursion i n t he study area, to det e rmine 
areas which are pre sent ly being u tilized as anadromous f ish habitat , 
a nd t o i dentify barr iers to the upstream and downstream migration o f 
anadromous fi si1. The metnods used t o accomplish these objectives 
inc luue intervi .ews with r ecogni zed experts, review of the 1 i terature, 
aerial survejs an ci ground surveys. 

Prel iminary results oi the inqui res and surveys s how tha t 78 perce n t 
of t he obstrvctions to migrating fis h are caused by man-made dams , 12 
percent oy roao crossings and 10 percent by natural ob s truction s. In 
co nsioering tn e possibility of restorat i on of anadromous fisn and the 
role of obstroetions in that e ffo r t, the percen t ages liste d abov e 
s uggest tha;: mo st empr.asis shoul d be placee! on ways to move fi s h past 
ma n-maoe dams. '•e believe t hi s i s t rue for t he large st re a m- u si ng 
f i s n suc ;l as stri pe a bass , hickory shad and American shao . However, 
t11e sma ll er s trear,H;sing fish, inc lud ing alewife and b lueback herr i ng , 
may be mor e atfected in t ne future by changi ng t rends i n road cross ing 
const~u:tion . 3oth o1o brioge replacemen ts and new crossi ngs ar e 
being accompli sned witn c ulv erts r ather than bridges, and in many 
cases, t11is resu l ts i n upstream blockage. So, not only shoul d ~1e loo k 
to ··estoration of habi tat, o~.o t we al so s houl d be vigil ant to avoid 
fvnn.e•· iosses of s pawnin5 nallitat . 

Tne protiucts o f tne inve s tigat i on are maps depicting hi storic and 
present anadromous f i sh utili zati on of Albemarle - Paml ic o Es tuarine 
Stu dy streams and impedime n t s to or blockage of fish movements. A 
narrative descr ib ing in deta il the types and locations of ob structions 
a l s o will t>e included . This i nformation wi ll be be particularly 
useful t o management and r egul atory review agencies as well as to the 
development communi ty because by identifying areas of concern, actions 
wllicn mignt furtner degrade the fishery can be avoided and proc e du re s 
for restoration ana/or mi tigation of fish passage may be des i gned. 

Prepared by : 
Ri es Collier 
Fi s h ar•d Wild l ife Biologis't 
U. S . Fis;, anG ioiildlife Service 
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SEAGRASSES IN THE ALBEMARLE PAMLICO ESTUARINE SYSTEM 

Raodolph L. Ferguson 
Jose A. Rivera 

and 
Lisa Wood 

National Mar ine Fisheries Service, NOAA 
Beaufort Laboratory 
Beaufort, NC 28516 

Ma:ine species of submerged aquatic vascular plants (SAV), form underwater 
nurseries, seagrass meadows, for estuarine-dependent commercially a•d 
recrea':ionally harvestable fis~ a•O shel l fi sh. In Nor th Carol ina about 90% of 
com;e~cial landinos are composed of estuarine-dependent species. Overall, the 
mos: produc: ive hab:tats for marine fish and shellfish in the 
Aloemarle/Pamlico estuarine system (APES ) study area are the shallow saline 
waters on t'le eastern periphery of Pamlico Sound and all of Core Sound . These 
productive shcllo• bottoms are inhabited by seagrasses• the temperate species, 
eelgrass (Zos ':erz marina), the sub- tropical species, shoalgrass (Halodule 
wrign:ii ) , an: t•e broadly distributed widgeon grass (Ruppia maritima). The co
occurrence of :hese three seagrasses is unique to North Carolina and provides 
critical fishery habitat , food and protective cover, throughout most of the 
year iC~ wata;:s as oeep as 6 ft (MLW). We es timate a total area of marine SAV 
of approxir.a:ely 200 ,000 acres for al l of North Carolina , including Bogue and 
Back Sou•cs. Of this total, 14% is in Core Sound and 80% is along the eastern 
peripnery o' ?a~:i:o Sound . 

Unoe: fu,: :.og from APES we conducted an aerial survey (Dec. 1987 ) of Core 
Sou'ld a•d esste~n Al:;~emarle and Pamlico Sounds and photographed (April 1988 ) 
Core SOJ": a•: ezste:n Parlico Sound (bot h color and infrared at scales of 
1 : 2~ ,020 a-.: : : 50,000) . we co:lected seagrass samples (Oct. 1987 and Maret-, 
19&6) li Co:s, eascern ?amlico, Croatan , Roanoke, eastern Albemarle and 
Currituck so_-.os to provide ground level verification of our photographic 
interpretatioo of SAV . As a demons t ration product, we delineated SAV in 1985 
photography of southern Core Sound and produced charts of seagrass habitat in 
Core Sou-.d from Cape Lookout to Drum Inlet . These charts are based on USGS 
quadrangles ano i'lclude navigational aids from NOAA nautical charts . 

The cha;:ts and photographs we are generating form a basel ine of location 
and abunda-.ce of this critical fishery habi t at for temporal and spatial trend 
analysis, env:ro-."e,ta l i mpact evaluation and research on functional s tudies 
of the relations~ip between habitat and fisheries proouctivity. They al ready 
have providec va:vable information to habitat managers in their review of 
dredge anc fil l :elated permit applications and helped achieve the nomination 
of Core Sou•: a-.J western Bogue Sound for designation as outstanding resource 
wa ters . 
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Pro ject Abstrac t 

REGI ONAL IN~ENTORY AND PROTECTION PLAN FOR CRITICAL NATURAL AREAS, 
WET~~D ECOSYSTEMS, ~~~ ENDANGERED SPECIES HABITATS OF THE 

ALBEMARLE- PAMLICO ESTUARINE REGION 
PHASE ONE 

The Natural Heritage Program, a unit of the NC DNRCD Division of Parks 
and Recreation , has been awarded an APES grant for $59,500 to conduct a 
reconnaissance inventory to identify, describe, map, prioritize, and 
make protection recommendations for special natural areas, except ional 
we t land eco syst ems, and e ndangered and rare species habitat s in ten 
counties adjac ent t o t he Albemarle sound. The counties to be surveyed 
i n t~is phase of the projec t are Currituck, Pasquotank, Camden, 
Perquimans, Chowan , Gates, Hert ford, Bertie, Martin, and Washi ngton 
counties . No comprehens ive s urveys and mappi ng of primary nat ura l a r eas 
ha ve been previously acco~plished for e i ght of those ten cou nties; the 
proj ec t will updat e natura l areas information for Gates and Washi ngt on 
counties w:1~ch we r e incomplet ely surveyed by the Natural Heritage 
Progr~~ ir. 1981-1982 . 

The K. C. Nature Preserves Ac -: delega t es respons i bilit i es t o the Natural 
Heritage Program for mair.taining the statewide inventory o f impor t ant 

.na tura l a reas and rare s pecies habita t s . However, state funding levels 
have been ins:.~f: icient t o e nab l e t he program t o undertake systematic 
resource :nve ntories anC protec~ion plans o n reg i onal bases, except for 
scatte~ed count ies in other part s of t he state. The APES gran t will 
enabj_e the p rogram t o assemble i nforma tion crucial to dete rmi ne 
ecologi=al resource pro~ect ion priorities for t he Albemar l e r egion. 

Experienced Na t ur a l Her itage staff scientis t s wi l l supervi se and direct 
the p roject . The Na tura l Heritage Program ~ill hire or contrac t one 
researc~ biologist a s p r inc i pa l i nvestigato r for the projec t and empl oy 
other biolog ists a s s ur vey assis t a nts . Their assignments will be to 
consult age ncies a nd knowl edgeable indi v i dua ls for exi s ting resource 
i nformat:'.o:o, t hrough a screening and preliminary review process t o 
select pote~tially s i gnif i cant nat ura l a reas, conduc t detailed site 
surveys, compile resource i nventory reports and maps for a ll important 
natural areas and rare speci es habit at s using report formats a l ready 
deve l oped by t he Natural Heri t age Program, make protection 
recomme nda tions for each p riority site, and prepare a summary eval uation 
repor t for t he proj ect. Boundar i es of important natural areas will be 
mapped for the Land Resources I nforma tion Servi ce. Data from t he 
project will be recorded i n t he Natural Heritage Program's central 
inventory managemen t system, wh i ch is used by many other agenci es for 
environme nta l impact ass essment , land use planning, resource management 
decisions , a nd conservatio:o pl anni ng. 

The Na tural Heritage Program proposes t o conduct additiona l invento r i es 
for the co~nties of the P~~lico Sound region and inner counties of t he 
study region and to implement na tural areas protection plans and 
i dentify a nd contac t l andowners as future phases of t he APES proj ect. 
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APES Project Abstract - 1988-90 Project by Olarles H. Peterson of UNC Institute 
of Marine Scie."lces 
"l1itigation for the losses of North Carolina bay scallops to the 1987-88 red 
tide outbreak" 

'!he 1987-1988 outbreak of red tide in roastal North Carolina closed 

shellfishing from the cape Fear River to Avon for up to 4 months and create:i a 

major economic hardship for eastern North Carolina. '!he red tide prevented 

normal harvest of oysters, hard clams, and bay scallops, :rut it also caused 

direct mortality of bay scallops. over 50% of adult scallops die1, :rut by far 

the greatest impact fell upon the new recruits, with munbers re1uoe1 to about 2% 

of normal years averaged over all of Eogue and Back Sounds. Only in central 

Core Sou.T'£1 and possibly in Pamlico SourD scallop grourxis were recruit 

densities near normal. 

'!his nev.' project will dete..""11line whether there is a need to replenish bay 

scallops in historically important areas whe..re t.~ey have been wiped out by the 

red tide. 'L"lese beds include t.~e commercially most important bay scallop beds 

in Nor..h ca..rolina, contributing up to 80% of the usual commercial catch. We 

will test the biologic and economic feasibility of collecting newly settling 

bay scallops on spat collectors temporarily anchored in surviving bay scallop 

beds in Core a-xi Pamlico Sounds. We will then measure the SU.."Vival of these 

see1 scallops when reintroduce1 into deplete:i areas, comparing different see1 

scallop sizes, dates of reintroduction, and geographic locations, to assess the 

bioeconomic feasibility of s<-~ bay scallops in deplete:i areas. '!his study 

will also map all existing bay scallop beds in North Carolina and determine how 

much they vary from year to year. 
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ABSTRACT 
ALBEMARLE PAMLICO ESTUARINE STUDY 

INFORMATION MANAGEMENT 

The goal of the data management program of the Albemarle Pamlico 
Estuarine Study is to provide management support for the objectives of 
the overall study. In this regard, the program will furnish natural 
resource managers and researchers with information to directly aid in 
addressing the issues of the region. 

OBJECTIVES 

The objectives of the Albemarle Pamlico Estuarine Study data management 
program are: 

1. to catalog and assess the literature and data about the 
region. 

2. to establish institutional and electronic mechanisms for 
accessing, integrating, and analyzing pertinent automated 
dat:a. 

3 . to provide resources for automating data developed by the 
Study or required by the Study. 

4 . t o develop data reporting and tracking systems that regularly 
su~~arize the conditions of the estuarine area. 

THE DATAB.IISES 

The data ma~agement program utilizes existing databases to the maximum 
extent possible . A specialized database for the Study is also being 
developed. Software and procedures for accessing datasets residing on 
host computers other than the APES primary system are being developed so 
that users needing to combine detailed data from different computer 
s ystems may do so. 

The database will have three basic components: a catalog of literature 
and data, column-formatted data, and geographic data. The literature 
and data catalog will function as an index to all of the known 
literature and data about the Albemarle Pamlico. Cross references 
between research reports and data generated by the research will be 
provided. 
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The APES database will contain data i n tabular or columnar form from 
existing large datasets . Specifically the datasets include STORET, 
EPA's hazard waste database, the State's Permit Compliance System, U. s . 
Geologi cal Survey's WATSTOR, and the N. C. Division of Marine Fisheries' 
database . The determination of data elements from these datasets to be 
incorporated in the APES database is be a first year activity. Other 
tabular data identified in the first year seeping studies may be 
included in the database also. 

Almost without exception, the tabular data described above can be 
considered geographic data in that each data element is associated with 
a locat ion on the surface of the earth, such as a discharge location or 
sampling site. Most data also contain coordinate locations (e.g. 
latitude and longitude ) for each site that can serve as the basis f or 
geographic datasets. Therefore one of the first geographic data l ayers 
to be entered into the s ystem will be the station locations from those 
datasets. 

Digitized base map data for the region will be stored in the system. 
The off icial base for t he Albemarle Pamlico study will be the USGS 7 . 5 
minute t opographic quadrangle maps. Additionally, the geographic data 
include general and detailed soil surveys, land use and land cover 
information, watershed boundaries (drainage basins), and geographic data 
anout the marine fisheries of the state. The fisheries data includes 
primary and secondary nursery areas; anadrornous fish spawning and 
nursery areas; shellfish areas; biological monitoring sites; submerged 
aquatic vegetation ; etc. Census boundary map data and associated 
population, housing, income and emp loyment data will be incorporated in 
t h e APES database . 

THE COMPUTER SYSTEM 

h computer sys~e~ for managing data has bee n designed to serve the needs 
of the Albe~ar l e Pamlico Estuarine study . 

In designing a system for t he study, a number of design objectives were 
identified. 

1. A geographic information system must be an integral part of 
the data system for the Study. The capability for compil i ng, 
storing, displaying, and analyz i ng geographic information is a 
requirement . 

2. The system must minimi ze duplication of hardware, software, 
and data . Duplication wil l add unnecessary costs to the 
pro ject, and can pose potential data integrity and consistencv 
p::-obl ems. · 

3 . The system must support effective interfaces with existing 
compu~e r systel7ls . 
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4. The system mus t provide local and remote access to users. 
Managers and researchers from many different government 
a ge nc i es and universities, both within and outside the proj ect 
area, mus t be able to use the data management s ystem. 

s. Fl exi bility is a system requirement. Because t he 
i dentification of data needs will be an on-going activity of 
the Albemarle Pamlico Estuarine Study, the s ystem must be 
flexible enough to manage both new and existing data, to 
permit ad hoc queries, and to faci litate database design 
adaptations. The system must a l so be flexible enough to 
permi t and accommodate easy use by managers, technicians , and 
s cient ists . 

6. The system must be developed i n a cost effective manner. 

7 . The active utility of the system must extend beyond the life 
of the Albema r l e Pamlico Estuarine study . The system mus t be 
potentially self supporting at the concl usion of this Study . 

The system for the Albemarl e Pamlico Study consists of a primary 
computer s yste m which will be connected both to existing systems and to 
remote users . The systems will be used to maintain the APES database 
and for general dat a management, geographic data analysis, stat ist ical 
ana lys i s , and lite ratu r e and data cataloging. 

The primary system util ized f or the Study is the system operated by t he 
Land Resources Information Serv ice (LRI S ) in theN . C. Department of 
Natural Resources and Community Development. Connections are being 
dE>ve loped 1-:ith EPA 's National Computer Center (NCC), and the State's 
mainframe at State Information Processing Services (SIPS) . If required, 
connectio~s to the Tr iangle Univer sities Computati on Center (TUCC) and 
the USGS co::-.;:>uter systems will also be devel oped. 

A custom "front-end " software package is b e ing designed and developed. 
The front - e nd system will provide a management ori ented interface to the 
data and wi ll pre- process and integrate disparate data from existing 
databases . The sof twar e will also include programs for producing 
regular reports from the databases. 

Users with authorized accounts may access the APES database and the 
pr imary system in sev era l ways. Terminal access will be supported for 
users desiring to dia l - in and query the database. Users may also access 
the syste;:-, through t he use of PC-based workstations where subsets of the 
database are downloaded t o the user's system. Users may also be 
provided with information f rom the system through projects with LRIS in 
\.'hich the LRIS staff produces a fina l product from t h e database. 
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The Potential for Eutrophication and Nuisance Algal Blooms in the 
Albemarle-Pamlico Estuary: Principal Investigator Hans W. Paerl, 
U.N.C. Institute of Marine Sciences, Morehead City, N.C., 28557 

The Albemarle-Pamlico Sound system (APSS) is North 
carolina's most expansive, ecologically and economically
important water body, supporting diverse and valued marine and 
estuarine fisheries, recreational and tourism resources. All are 
highly dependent on desirable water quality and fertility. Based 
on recent documentation of accelerated algal production 
(eutrophication) in key APSS tributaries (Chowan, Pamlico and 
Neuse Rivers) periodically culminating in nuisance blue- green 
algal and dinoflagellate "blooms" (and associated bottom water 
oxygen depletion, toxicity and loss of fisheries resources), 
managers and the public are concerned how both water quality and 
fertility (productivity) may be affected by accelerating nutrient 
and sediment inputs in the APSS itself. Currently, little is 
known regarding either water quality status or the potential for 
eutrophication in t he APSS . 

Accordingly, the following informational and management 
needs are being addressed in this project; 1) Seasonally, what is 
t he relative importance of nitrogen (N) vs. Phosphorus (P) as 
chief algal growth-regulating (limiting) nutrients? 2) What is 
the relative importance of sediment-associated vs. soluble 
nutrients as eutrophicating factors? 3) What combination of 
nutrient inputs and physical conditions (light, temperature, 
sal inity) lead to and s ustain nuisance algal b looms? 4) What is 
the potential for bottom water oxygen depletion during algal 
growth cycles? Using a combination of field monitoring, bioassay 
and experimental manipulations, results thus far show ; 1) 
Seasonally, N limitat ion exc lusively occurs during summer and 
fall, while N and P co-limitation takes pl ace during winter
spring. Hence, future management policies aimed at stemming 
e utrophication should consider seasonally-adjusted N and P input 
constraints. 2) Thus far (first 6 months of this project) no 
strong selection for nuisance blue- green algal or dinoflagellate 
(inc luding red tide species) appear obvious in response to 
nutrient adc:tions alone; we suspect that physical conditioning 
of the water column plays an additional, synergistic role in 
nuisance bloom development. 3) While some bottom water oxygen 
depletion appears during maximum a lgal growth periods, complete 
anoxia (total oxygen depletion) has not been observed. Further 
manipulative experiments are planned for year 2 to more 
thoroughly evaluate t he potential for anoxia in response to N and 
P enrichment as well as the relative impacts of sedime nt input on 
algal bloom potentials. 4) Work in progress points to the 
importance of within system N regeneration in supplementing "new" 
N inputs as eutrophicating factors. 5) Lastly, eliciting N2 
fixing blue-green nuisance algae in response to high P load~ng is 
more likely among bottom and fouling as opposed to pl anktonic 
(suspended) a l gal communities in the APSS. 
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REDUCTION OF ESTUARINE NUTRIENT LOADING: 
N AND P REMOVAL IN COASTAL SWAMPS 

By 

Edward J. Kuenzler 
Department of Environmental Sciences and Engineering 

University of North Carolina at Chapel Hill 

ABSTRACT 

The estuaries of North carolina sometimes exhibit symptoms of 
eutrophication: excessive algal growth, discolored waters, anoxic 
bottom waters, and fish kills. control of eutrophication is 
essential for optimum use of these estuaries. Estuarine eutro
phication depends largely on the amounts of nutrients coming off 
the land, but we know little about how efficiently nutrients such 
as sewage nitrogen and phosphorus are removed by forested swamps 
bordering coastal Plain streams. 

Assessment of nutrient removal from swamp stream waters re
quires careful selection of study sites. In the first year of 
the study, we determined major criteria for selecting good study 
sites: representativeness; presence of extensive floodplain; 
absence of disturbance; accessibility; logistical practicality; 
wastewater load appropriate to the stream discharge; and absence 
of large tributaries close below the outfall. These criteria 
were then used to evaluate a large number of possible swamp 
sites. We assembled existing information, gathered oriqinal data 
on field trips, and enlisted the help of wetland experts in order 
to narrow the original list of forty-nine potential sites to two 
sites. 

Our plan for the next two years is to measure nitrogen and 
phosphorus concentrations above and below municipal wastewater 
outfalls every three weeks at the two sites. From the downstream 
changes in concentrations we shall calculate removal efficien
cies. In addition, we shall do similar extensive studies (mea
surements twice a year at about ten sites) in order to evaluate 

differences from one swamp to another. The results are expected 
to aid in decision- making regarding both wastewater treatment and 
wetlands protection. 
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A Seeping Study of the Distribution, Composition, and Dynamics 
of Water-Column and Bottom Sediments: Albemarle- Pamlico Estuarine 
System 

John T. Wells 
Institute of Marine Sciences 

The University of North Carolina at Chapel Hill 
Morehead City, North carolina 28557 

Sedirne~ts are especially h~rtant to the managerrent of estuarine 
waters beca·.1se they may concentrate heavy rretals, pesticides, or other 
toxic subs-.ances that ad.i1ere to their surfaces. In shallow v.'ater systems 
like ~~e ~~beT~rle-Paulico Estuarine System, the water column and bottom 
sediments i~teract contimJally, exchanging a'ld redistributing particles 
a'ld solutes sc as to impact ~~e operation of the entire system. Unfor
tunately, r.a.Tly c : me che;rd.cal and biological pollutants are te-rp::>rarily 
stored ~~ ~~e most mobile sed~~'lts, the mud fraction, thus making for 
easy passage of these materials through the food web. The objectives of 
th1s sco?1ng study were to ta~e the first s tep in consolidating to a 
cc:mno~ scale o~ a base map what we know about bottom sediments and, 
through re:note sens~~g tect-~-.iques, to provide the first basin-v.•ide glimpse 
of suspen~ed sed~uents under different environmental conditions. 

0.1r imc-.·ledge of the origin o: the sediments and their co~sition 
a-.d s l.ze is base~ o~ ap?roxil:Btely 25 reports and joun1al articles pub
lished since the late 1950s . Data on sedLTent s~U?les (location, type, 
size, co~s~tlo~l v.~re ta~en :rom each of these reports, plotted by com
puter onto a senes of large (30" x 30") base maps, and permanently stored 
in t.~e dat.a flles of the N. C. Land Resources Information Service. Four 
sets of satell~t.e il:Bges, collected during different seasons, are being 
photograp:-tically enlarge:> a.rtd studied for patterns of sediment rrove:nent under 
differe~t cond:ticns of wL-.d and river discharge. Final sedLTent maps and 
satellite Luages will serve as : 1) a reference for benthic habitat studies 
W.~ere bottou sed~uents are a critical factor; 2) a first-order ~? set 
showing pctentlal sites where sedLments o: different sizes and co-rposition 
may be stored; 3) an index for sediment resuspension, where ~lle resuspension 
of sedLTents is controlled by grain size; and, 4) a characterization of 
bottom type that can be used in mathematical rrodels for v.>ater rroverrent and 
sediment dispersal. 

Concl"..lsions erav.':l frou the seeping study are that : 1) soft, rrobil sed
iments are acc~uulatL-.g very rapidly in the estuarine parts of the Neuse 
River, Pamll.co River, and L11 Albe-narle Sounc; 2) ll'O.l.ds that escape the 
estuarine "trap" ar e con:ined to Pamlico So:.md by the CX!ter Banks barrier 
islands and are sim;:>ly recycled until finally coming to rest in the deepes t 
part c:: ~lle basln; 3) short- term wind, wave, and t i dal processes are secondary 
to longer-te~ procesxs, such as sea- level rise a11d barrier isla.~d migration, 
in net ~veue~t. of Albeuarle-P~~lico sediments; and, 4) at the presa'lt rate 
of sedimen:: :~.:-:put and sea level rise, t.'le system •.Yill never beco:ne filled with 
seciments, as ~ill most other east coast estuaries . 
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Wace~-o~a:ity Trends of the Albermarle-Pamlico Estuary System-
A Progress Report 

Douglas A. Harned, u.s. Geological Survey 

The objectives o! this study are to identify, compile and analyze 
existing hydrologic and water quality data of the Albermarle-Pamlico 
estuary syste~ (A?ES) in order to identify long-terc temporal and spacial 
trends. ~x~s~~ng in!ormatior. on river and estuary wa ter quality, 
agr~c~l~ura~ land use and fertilizer use, and precipitation qualiLy is 
being comploed in a Statistica l Analysis System (SAS) dataset. Addic i onal 
data on la~d use , drainage density, and point sources will be complied as 
it beco~es available . 

The upstream boundary o: the study area is defined by the watershed 
boundaries of the basins of the National Stream Quality Accounting Network 
(NASQk~) o: the u.s. Geological Survey (USGS). k~alysis of dissolved solids 
data !rom NASQA!; s~ations o~ ~~e ~euse River, Tar River, and Contentnea 
Creek sho~s a statistica:ly significant increase o! l.S mg/L per year over 
tte last 2C years. Dischar~e data from these NASQ~~ stations is the best 
availab:e :o~g-ter~ f:o~ da~a for the APES syste~. A special ef!o=~ ~i:l be 
made to r e:a:e the upstrea~ ~a~e= quality as mo~i~ored at the NASO~~ 
s:.at.iO:":!S to ""'lli~e.: c;:ualit.y i:"'l t.he estuary syst.er.t . As part of this effo:-:, 
mon!t.ors have been installed a t. the Neuse River at Kinston and Ta= River at 
Tarboro NASO~' s:at1ons to continuously monitor specific conductance. 7he 
concuctance data collec,ed a t these stations will al low comparison to data 
currently be~ng collected at the USGS stations downstream in the estua:ies. 

Three prir.cipal sources of da~a supply water qual~ty in!o~~~io~ for the 
APES area. A ~unber o! inCiv~d~a: investiga: ors h a ve collected daca f o r the 
syst.e~, ~he U.S. E~viro~~e~~e: ?ro:ectlOn Age~cy (E?A) database syste~ 
S'l'O~:' co:-:~a~::s :-~ch of ~he !\.C. Depa:tment of l'a<::..~=al Resou~ces (Ni<C:>) 
da~a, a:-:d ~~e us~s da~abase system WATS'l'ORE conta~ns NASQAN and atmos~heric 
precip~ta~~cn da:a of the Ka~~onal Atmospheric Deposition Program (KAUP) 
r.e:.~ork . ;... ::>;.b:iography has ~ee:1 corr~plied of reports by individual 
investigators !or the APES area . Data from 25 of these reports has been 
entered intc SAS data sets . Data has also been re ,rieved from WA'l'STORE for 
the seve~ NASQF~ stations and is being obtained f rom S'l'ORET for mos< of the 
450 sta~ic~s l~s:ed in tha~ Catabase, includi~g the NRCO ~~bien: Mo~itoring 
Systen. ~aps c! :ocations o : :~e water-quali~y sta~ions for the individ~al 
1nves~iga:o=s a~d STOR£! data ~ave allowed the ide~ti!icat ion o! a =eas of 
missing data, and have helped break the regie~ up i~to segments to ease 
wate.r-~a:i~y co~?a:isons. ~, examination o! NAD? data from the Le~iston 
and Clir.to~ p.recipita~ion statior.s indicates tha~ a lthough pH of 
precipi~a~io~ 1s low (around 4 . 5) there is no s~atistically significant 
trend eve= the last 10 years. However, water-quality variation in the 
rainfall may help 'o explain some of the water - quality variation observed 
in 'he estuary system. 

Once the da'a set has bee~ constructed the data will then be ana l yzed to 
determi:J.e spac~al variation a nd temporal trends. Relationships bet...,·een 
es:.uary ;..;a:e.r c;:ua:i:y a:1C agr~c:.ll:.ural land use, fertilizer use, 
prec~pi~a~:c~ q_a:i:y, and o:~er ~ydrologic ctarac~eristics wi:l be 
exa~i~e~ . Ec~~ pa:a~e~:ie ar.d r.o~ -pa=ame~ric s~a~is~ical ~ec~~1ques ~!:1 be 
e;;?loyed. :c Ceter.-.:..ne t.rer.Cs a:-: 0 :.o ider:ti!y correlations. 
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Evalua~ion of O!f- Sice Changes in Hydrology and Wa~er Quali~y 
Res:Jlting from BY..?' s in the Albemarle- Pamlico Region 

Jerad D. Bales, U. S. Geological Survey 

The objectives o: this investigat i on are (1) to quant ify the 
effects of tide gates and flashboard risers on runoff and water 
quality <specifica lly sediment and nutrients) immedi ately downstream 
from dra ined agricultural fie lds and <2> to determine the effects of 
controlled a~d u~controlled freshwater inflows on salinity in a 
Pam:ico R~ver nursery a=e a . 

Six s~udy si~es have been selected . Three sites are in Beaufort 
County east of Aurora, with two of the sites on adjacen~ ditches which 
are t.=ibutary to Campbell Creek. The third Beaufort County site is 
a pproximately !ive n-.:.les ..,·es: o! the o t her sites and is tributary to 
Bond Cree~. h flashboarC r:.ser has been installed in one of these 
ditches; =ise=s wil: be installed at the remaining t wo sites in about 
two yea =s . Three addi~ional study sites are located in Hyde County on 
adjacen~ c:.~ches which a =e all tributary t o Rose Bay Creek . A tide 
gate has bee:-. ~:1s:.a : led in o:1e of the ci!.t.ches; tide gate installation 
will :o:lo~ e~ the othe= LWO C!.tches in aOout two years. 

A ~a:e=-:evel recorder, an automatic water-quali~y sampler, and a 
b i -direct.ic:-.a:, elecc::;ornagnetic current mete r with an elect r onic data 
logger ~ave Oeen ins~alled ~n each ditch downstream of the planned or 
exis~ing wa:.e~-cont.ro : s~ruc~cre. A water- level recorder has also 
bee:1 ins:.a~:eo U?S:rearn of the existing tidegate and the existing 
flasr.~oa=C-r!.se~ inscal:atio~. Recording rain gages were installed 
near the Sea~:c=t Cou:1ty s!.te s and nea = the Hyde County sites. 

Wat.e:- - le-.·e: i:'lformation is being used t o a id in designing t.he 
waLe~-q~a:!:.y sampli~~ prog=am. Water-qualit.y s amples will be 
co.lle:::.ed !c= a:,.ot:t six higr;-flow even:.s per year . The 
ele:::.ro~ag~e:~c c~==e:1~ me~e=s are used to provide a continuous record 
o! pc:.n: ve!~=~~y in the dit.c~ . Cont!.nuous flow rates in t he d itch 
....-:.11 be ce:c·~:a~ed fro::. t.i":.e water - level data, the point veloci~y data, 
anC a re::.a:.~o:--. a:-:-.0:19 poin: velocity, water level, and cross
sec:ic:-.a::y a-~·e=ageC velocity. Flo·..: data '"'ill be combined with water 
quality da:a ~ o es~ima~e nu~=ie~t and sediment loads in the ditch . 

A tida l gage and conductivity meter ha ve been instal l ed on 
Ca:r.pOell Cree%. In the coming year, five in situ, recording 
conCuc~iv~~y ~eters will be insta lled along the longitudinal axis of 
Cam?bel: C=ee~. Da~a from ~hese instruments {and from a companion 
stuCy) '"'il: ~e used to investigate t he mixing of fresh and saline 
wa~e~s i~ Ca~pbell Creek . 
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De~ermination of Flo ws and Flow Patterns in the 
Pamlico R~ve: and Neuse River Estuaries 

Jerad D. Sales, U. S. Geological Survey 

The objectives of this investigation are (1) to collect, 
analyze, and interpret information needed to characterize the 
hydrodynamic conditions and to numerically model flows and flow 
patterns in ~he Pamlico and Neuse River Estuaries, and (2) to modify, 
calibrate, validate, and apply a two-dimensional vertically- averaged 
numerica l model of the two es~uaries to characterize flow and 
salinity pat~erns and to provide a continuous record of flows. 

Five tidal gages have been installed on the Parnlico River 
Estuary be~ween Washington and the confluence of the Parnlico and 
Pungo Rivers; tidal info~.at~on from a gage located on Campbell 
Creek, as pa=t of a companion study, is also being u t ilized in this 
inves~igaticr.. Six tidal gages have been constructed on the Neuse 
River Estuary between Ne~ Se=n and the confluence of the Neuse and 
South Rive=s. All of the gages, which are located on the shoreline 
or a~ bridge crossings, are =eferenced to a corr®on datum. 

Three co~duc~ivity mete =s are in place in the Pamlico River; two 
conductivity meters are operating along t.he Neuse River. 
Ins~alla~io~ of conductiv~ty meters on aids - to- navigation was delayed 
at ~he request of APES in orde~ to integrate data from this study 
with the monitoring program. Now that the monitoring program has 
been app=oved, construction of instrument plat.forms on the aids-to
navigat~on is essentially complete . Five water - quality monitors will 
be installeC ir. the Pa:r.licc and six monitors "''ill be placed in t he 
Neuse. !he instruments \o.'ill monicor conductivity and dissolved 
oxygen at three po i nts in the water col~~; temperature will be 
mo~itored at. one depth. Data from these monitors will be recorded by 
elect=onic data loggers. All water quality and <idal data are being 
recorded a~ :ifteen minute intervals . 

Ba:;,y:;.etric da:a for the ~wo study areas has been obtained :rom 
the Nat:.ona: Ocea:1 S·.Jrvey . The data have been placed i:1 a geographic 
infor:r:at.io:-: system. Cont.ou= and t.hree - dime:'l:sional plo-cs have been 
developed, and the study areas have been g=idded in p reparacion for 
numerical modeling . 

A two - dimensional vertically-averaged numerical model is being 
modified for ehis applicatio~ . Plans are to do some preliminary 
modeling in early 1989 in preparation for intensive velocity surveys 
to be conducted ~n the two estuaries. These surveys will involve 
continuous measurement of velocity profiles at about six sites for a 
period of a bout two days. ~~out ten recording current meters will 
also be moo=eC ~ithin ~he s~udy reach for a period of about three 
weeks, wh~ch will include the eime when pro=iles are being measured. 
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HEAVY META~ POLLUTANTS IN ORGANIC- RICH MUD OF THE PAMLICO RIVER 
ESTUARINE SYSTEM: TEEIR CONCENTRATION, DISTRIBUTION, AND EFFECTS 
UPON BENTHIC ENV IRO~M ENTS A~D WATER QUALITY 

Stanley R. Riggs, ?aul ~ . Stout, Eric 
Richar d P. Moore, and J. Craig 
University, Gr ee nville, N.C. 27858 

R. Powers, John T . Bra y , 
Hamilton; East Carolina 

Discharge of epparently low concentrations of heavy metals 
from both natural and anthropogenic point and non- po int sources 
into coastal waters does not rule out pollution problems in 
estuarine environEents. High adsorption capabilities of cla y 
minerals and high chemical reec"ivity of organic matter, both 
cejor components of suspended end bottom sediments, continuously 
strip trace metals from the water column. The cumulative effect 
of large disch•rge volumes even with low concentrations over long 
time periods leads to metal enrichment. Storms, biologica l 
processes, and man rout~nely s usp end the mud sediments into the 
water colu~n. Theae processes concentrate the metals within 
bottom sediments to levels that are orders of magnitude above 
acceptable wet er level concentrations . The toxic metals are then 
potentia lly avail~ble for further concentration and. movement 
through t he food chai~ by abundant filter and ~etrit us feeding 
organis~s living wit hin the organic-rich mud environments. The 
EPA list of pollutants of priority concern includes the following 
metals: arsenic, cacir.i\llr., chromium, copper, lead, mercury, 
nickel, and zinc. Our study concerns the concentrations of 
these, as well as 16 other metals in sediments from the Pamlico 
River Estuary. This will provide a basin-vide assessment of the 
extent of heavy metal pollution , a prerequisite essential for 
proper ma nagement and ?reservation of our estuarine resources. 

Organic -:ich nuds were cored at 150 stat ions within the 
Paml ico River estuarine s y stem reflecting a regional grid and 
known point end non- point sources within the basin. Each core 
(0 .5 to 4 . 0 meters in length) has been subsarnpled at 10 to 30 em 
intervals :or s ub seque nt chemica l and physical an~lysis. Trace 
metal conce~trati ons are being detercined for 24 elements, 
includ~ng those on the E?A's list of priority pollutants. In 
additio n , ~ater content, particle size, and percent organic 
material are being meas ured . These data ~ill be used to 
determine where heavy me ta l s concentrate within the basin , as 
well as envir onmental conditions favoring heavy meta! enrichment. 
Deeper cores are b e~ n g used to determine pre- industrial and pre
agricultura l conditions in N.C. 

Results obtained to date indicate important spatial and 
temporal vari a bility in heavy metal concentrations. Surface 
sediments have significantly higher concentrations (by factors of 
3 to 6 times ) of arsenic, cadmium, copper, lead, and zi nc then 
sediments from deeper in the cores. Sediments from tributary 
creeks contain ~ ng known ·point-source discharges, are enric hed 
(f rom 5 to ~o re then 30 times) in cad~ium, chromium, copper, 
n ickel end zi nc compared to sediments from the main channel. 
The se ciata suggest anth r opog enic s ourc es are partly responsible 
for metal er.rich~ent throughout the est uary. 
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SCOPING STUDY OF DATA REQUIREMENTS FOR FISHERIES STOCK ASSESSMENT 
IN NORTH CAROLINA 

A B S T R A C T 

By 

Paul S. Phalen 

North Carolina Department of Natural Resources 
and Community Devel opment 

Divi sion of Marine Fisheries 
Morehead City , NC 28557 

Stock asessments are very important to the management of North Carolina's 
marine fi s heri es. The purpose of assessment is to determine the past and 
current status of a stock and provide insight into the effects that changes in 
management practices or t he f i shery will have on t he future stock condi tion. 
To conduct stock assessments, biologists need various kinds of biological and 
stat istica l data. Currently the Division of Marine Fisher ies , Nationa l Mari ne 
Fisheries Servi ce , and other organ izations col lect these types of data. This 
project is t o identify needed data types, evaluate the avail abl e data, and 
recommend needed adjustments in existing data col l ection act ivities. The 
recommendations will be based on t he goal s and objectives of the Division of 
Marine Fisheri es, the types of data needed fo r stock assessments, and the 
ava il abl e data anc the i r qual ity . 

The overa ll management goal for the f i sher ies resources is to preserve, 
protect, anc enhance the resource in order to derive the greatest possible 
economic and soci al benefits (optimum yield). Individual species or fishery 
management objectives are based on the apparent stock status, current and past 
l andi ngs, regul atory juri sd ict ion, and social / economic needs. The data 
requirements fo• stock assessments include stock identification; commercial 
and recreational fisher ies l andi ngs and effort; fisheri es independent survey 
data; and size , age, and sex data. The data are used to estimate such fi shery 
parameters as growth, abundance by age and s i ze, mortal ity (fishing, natural 
and total), fecundity, recruitment, and rate of reproduction. Management 
goals and objectives have been identifi ed. The available data are now being 
identified and eval uated as to their quantity and qual ity. Recommendations 
for modificat ion in data coll ection activit i es and additional data needs for 
the future wil l De made. 

15 



EVALUATION OF TRAWL EXCLUDER DEVICES IN THE PAMLICO SOUND SHRIMP FISHERY 

1988. 

A B S T R A C T 

By 

Kenneth B. Pearce , David W. Moye, and Steven K. Strasser 

Albemarle-Pamlico Estuarine Study, Project Number 154 , 42 pages 

North Carol ina Department of Natural Resources 
and Communi ty Development 

Division of Marine Fi sheri es 
Morehead City, NC 28557 

The Scott i sh Separator Trawl , Florida Fish Excluder, Georgi a t urtl e 
excluder device (TED), and the Parrish TED were tested to determine their 
ef fect iveness in reducing the bycatch of scrap (unmarketable finfish) taken by 
shrimp trawls in Pamlico Sound, NC during the fall of 1987. In addi t ion , t he 
retention of shrimp was examined in t he four gears. A 50 ft shrimp trawler, 
pulling t wo 55ft shr imp nets, was employed using a randomized block design so 
that each experimental net could be tested against the others and a control . 
Al l work was done at night, and the pr imary target species was pi nk shrimp 
(Penaeus durorarum) . 

Ana lysis o• var i ance (ANOVA) was used to determine significant 
differences in mean values (us ing weight (kg) and percent). 

In terms of overal l bycatch reduction, the Georgia TED, Florida Fish 
Excluder and tne Parrish TED showed a significant reduction when compared to 
the control . Ne ither the Georgi a TED nor the Flori da Fi sh Excluder showed 
sign i f icant differences in shrimp we ights when compared to the control net. 
Tne Florida ~ish Exc l uder would be recommended over the Georgia TED due to its 
ease in instal l ation and sma l l er s i ze. The Scot t i sh Separator Trawl may be 
better s ui ted for use in t he ocean trawl f i shery of.f North Carolina and the 
mid-Atl antic states to separate f lounder from midwater species, as was evident 
in th i s study . 

Extensi ve work i s needed in inshore waters with the Georgia TED, Florida 
Fish Excluder and other fish excluders or effic iency devices to determine the 
optimum gear for the shrimp f leet in Pamlico Sound . Un t il t his research can 
be completed, it i s recommended that shrimpers in Paml ico Sound use t he 
Flor ida Fish Excluder t o reduce bycatch. 
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The Value of Recreational Fishing on the Albemarle 
and Pamlico Sounds 

Principal Investigators: V. Kerry Smith and Raymond B. Palmquist 

Abstract : 

The objective of this project is to develop economic models of how 

individuals use the Albemarle·Pamlico Sounds for recreational fishing. In the 

process we sought to describe demands for marine fishing. These models would 

be used to evaluate one aspect of the benefits people would realize from 

improvements in the quality of these resources, and management policies 

directed to reducing the effluent loading entering the sounds could then be 

evaluated . 

This work has found that the recreational fishing for the area involves 

primarily residents of coastal or nearby counties. Demand models have been 

sucessfully estimated for t~o broad usage areas · the Pamlico and Outer Banks 

regions . Based on these estimates, our preliminary findings suggest that a 

typical fishing trip to the area was valued at between $30 and $60 (in 1982 

dollars ). Our results incorporating the features of the resource as an 

influence on decisions involving fishing trips has been somewhat less 

successful , ~ith the specific results depending on the model selected. Some 

encouraging estimates have been developed for the Outer Banks region indicating 

that qual ity measures are important to experienced fishermen . 

Moreover, related work with these same data sponsored by the North 

Carolina Sea Grant has been influenced by our early findings . I t has used an 

alternative framework. Based on pre l iminary findings, this research shows 

considerable promise. These results sugges t that once the local, singl e-trip 

orientation of the recreational decisions was specifically incorporated into 

the model, proxy measures for the characteristics of the areas were found to be 

important to the recreational decisions of all households, not exclusively to 

the experienced recreationi sts. The work remains preliminary but offers the 

prospect of gauging how specific improvements at individual locations along the 

coast migh t influence the patterns of use of these areas and the benefits 

derived by the recreationist:s involved . 
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A3Uf\ DAr-.:E Af\D V!A3ILITY OF STRIPED BASS EGGS SPAWNED IN 
TME ROAr-.O~t RIVER, NORTH CAROLINA, IN 1989 

Roger A. Rul1fs on 
Inst i t ute for Coastal and Marine Resources , and 

Depar t me nt of Bi ology 
East Carolina Un1vers1ty 

Greenvill e , NC 27858 

ThiS stucy, wnlch ~· 1 ll not be Initiated until Apnl 1989, is the secono 
year of wor~ begun 1n 1988. Tne Intent of t he s t udy IS to cont1nue a 30-
year aata base estab li s hed oy Dr . w.w. Hassler of N. C. State Un1 vers 1ty on 
spa~n1ng success of str1pec bass 1n t he Roanoke Ri ver watershed below the 
Roanoke Rap1os dam near halocn, North Carolina. In mid-Apr i l, waters of 
t r.e R::onor.e R 1 ve r aocve n.e Scotland Nee~ br ldge (NC 258 ) wi ll be samp l eo 
wnn flne-rr.esheo egs nets every 4 hours for 60 days to determine the 
ao~no~nce a nc v1ab1 l 1ty of st n ped bass eggs deposited on the spawning 
grounds f artnu upst r~;arr. . Once fert 1l 1Zed, t he eggs develop as they are 
t ransportee cc. nstrearr, by t ne currents. Total egg production and overa ll 
v1ao1 i1t> for t he 1;eg sp6,;n 1ns season wi ll be est imate d . Tn1s i nformation 
w1 ll oe use~ a ! a re l ati ve 1nd 1cator of spawning s uccess for st udies 
f arther co.;ns:rea:r, t o cetern11ne larval a na Juvenl l e abunoa nce l ate r 1n t he 
Se6SCr .. 
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FO()C; A',D FEEJ!N~ ~F LARVAL F! SrlES lh TrlE !.. 01\E ?. RJA!~O" E RIVER 
AfW n~SERN ALScHAR:..£ S0t.JI,) , r;ORiri CAROLli.A 

?.oger A. Rul1f5on a~d Jonn E. Cooper 
In5t l t~te for Coasta l ! nc H! rina Reso~rcas 

East Caro l 1n~ Un1vers1 t y 
Greenv1 l l e, Nortn Carol1na 2i856 

B:.seo on resu l ts of ocr l arva l stnped bass resaarcn fro;n 1~e2 to i9Se, we 
be l 1eve t nat tne re 15 an 1naoequate food supp l y 1n tn& Roanoha River for 
f1 nf 1sn larvae, espec l &ll) strlped bass, ~n 1cn l1m1ts successfu l forma t ion 
cf s t rong rear cl11sses of Str l Pe.J Oi5S 1n •estern Al oemarl e Scc~r.d. ne 
oc11e.a : n2.t this l:lt.dec.ua.:y 1s tne r t= ::.ult of: l } lc.,. fooc ao..; nos.n:c tl .~. , 

1 ow zoo pI : n '· t on de ns 1t 1 c 5 ) , and :? J f o oc c; u a ll t y ( s 1 z e an o me. ;) 1 I i t y of 
pr&) ; . :oc~lan~to~ 1s not un1forml, o • str l b~tec t n ro~gno.t t ~e Jo.E r 
Roa nc~a ~ata ,·shed b~t 1s n1 gn l , co~c~ntr~t~d only 1n s~ver~ l spe: 1f1: 
lo~at1cn~. 1n ~.::st yt:: :: rs~ 1~rval str l ~c: oes~ h.; vc net fe:J ·:..uc.:.::ssf~ l ly 
oe~c. ... se tr.e1 r c.b:..nc .::. ""!ce 1"13.s mt sr..atcr.ec j r. U;Jth sp3..:2 a 1d t 1rne ... i t n tr.c 
hlgnes; :cop1an~ to~ .:cn~entrst l On~. Apparentl~, tn~ ffianner 1 ~ w~1cn 
~:r1p~c c~ss. 'i ~rvae r..oo~.a t hrcvgh tn~ F.:.onc ,..e oelta or t nt:ir \oooC.) to tne 
r. 1 st .. 1r 1 co l n .... r5c ry grc .. a to~ 111 o,.,este :- n A i cem.:. r 1 e Sour.c 1 s 0 1 ~tate~ Dt t r.c 
pre· • .::. i i 1r, s ;,.a ter cur 1 ::: ;. ts, wt"1i Ct1 rr.c.'f or ril .:y not cor:- es:;.cn~ to CtE-.:r. 

z uc;.1~ru. t:: r. e o..~ na.:tncE:. Tr.1s pn t:l!On.cnor. c~~s not orc::vc.1 1 tor ctne::• 1orva i 
f l rdi$(, Sp:E:C1es. ; ; e x.:.n.1n1ng t ne s.C: OtrE:f s::e~ i €5. n C ... 11~ t:e .3C I C t c 
ansher tn~ owestlC ~ , l S poor f~~c1~9 SLcce~~ a res ul t cf foco 
concamr~tlcn , fooo q~,l l t) ( ~ 1 :e a:1o r..~~ 11 1 ~ ,.. ~r t11r.1ns oet,.e~ n tr.~ 
presince o: fo~a bn~ 1 r :t1at 1o~ of iae~ , n~· ·· 

7r.c cs;c.::: .c C i t n-: s ~ r~Je~t, ~~n~o~~~~ f:, r in i tlctL:Jr. 1r. U.:.t:.:;; r i;.:.t:, i~ 

tc. octcr::-ir.c t nc fc:eo 1ng su::::cc?ss ci 1.:.rvoc cf v..::.rlV~JS f1 sn spc.: 1e s 
c.:>11c:te: ~ r. ~ !i~ .:: r: : 1.:.a i ncoitats cf tnc l .:. ... cr Rc~note i=' l l.r ~ r ~ r.(; ,.c~tr=:-r~ 
..:.. ~ :;c::'l~ri.; Sc:.. 1~0 i"ro:r. iS2.2 t~ 1-i:.t . Ini=rr. :.t 1:..1 oo~3 :nc: oy eYe::. ·,r,.::t 1or. oi 
t n!2:sc: ~tC$~r.co S:J..:.:1 r..cns: ,., , i l c.c .::::.:.;:>.:: r 6:: t.:- trn;- :oo;1a.1r. tc.:-: .:.;.;..T.: ..... r i t: 
pres.c :·.t c.: :n~ £.=.: .. ~ t 1: t± .:r.~ lo.:.:.~ i::r, . T r,.;~c .or~.:: 1 > scs ~ 1: i cc ·.:oi;l;.!.::.r-e.:: to 
rc:. .. i t~ co:~ i : i e.: fc"" i ~r .. ~ i ~ tr1cc-~ tas~ {;;:1r.; s~:ce-~s d~.;r in~ tr.~ s~:i.e 
~er 1 c=. = ~ ~~~ ... 1 ~~ tn·s £tudt. \.C .\ 1 1 ~ e ·rtm1ne lar~ae ccll c.:teo 1n year~ 
1 S5~, 1 ~6.:;, 1':1;,.;, ~ r; :: ~ pt:~r t 1or . vi 1.;~~~ t r,en ccrr;;_.3 ( €: t n .e o.::.t3 C3t~ H.e;~ 
w1t h t ne n~stor1cal : ccp l an.ton data oa~e stereo 1n t ne ECU mainframe 
corr:;;uter. ln '\ c3 r :: , ... c ~oo 1i l corr,;::·lete t rie st~Oy cy ex!-imln~tiOO o f yecr~ 

1965 an= 1&a6 . It 1• Jmpor tdnt t hat a ll f 1ve year s of the coll ect10n ca 
use.:: to as.:e r ta1 n t r1e affects of "'·.:.te r flo;..· ( 1.e., d1scharse f rcm tn~ 
~oano~e P.a~ldS Reservo1r ; c r, l arv~l f 1sn d lstr lbutlon anc feed1 ng ~ucces~ . 
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'oATER OLIALEY AS .:. FLii'<CTIQt, OF DISCHARGE FROM THo 
R0A~O~· RA?lDS RESERVOIR DURI~G HYDROPOWER GENeRATION 

Roger A. Rulifson and John T. Bray 
East Carol ina un1vers1ty 

Greenville, NC 27858 

·n·. Mlcnae l wnne and Rooert E. Herrmann 
.,eyerhaeuser Company 

New Bern, ~C 28560 

;.. ~tL.J 1 Ul?$ i ;;ne:.:l t ~ c .. ~:r.1n(; he~· v a. r 1ous water quality parameters of t r.e 
Roano~e Rlver c~a~ge as a fu nc t 1on of discharge from a rese rvoir was 
u:1dertc"e:: 1r, tne s.p .. 1ng of 1963 as a cooper at 1ve eff ort tet~een Ec:st 
C<.ro l1r.a Un1Versl : t ana ~;e yerhaeuser Company . Sampl1ng effort w<:s matcnec 
w1tn that of " stu~> or. ac. ncan:e and v1ab1l 1ty of striped t:as~ eggs 
spawned 111 t he s;:r·ng of 1966. Water sampl es were collected for one 2 ~ 
n~cr per1cc ea:n ~ee 1 at t.o locat ions: one s 1te near Scotland ~ec~. ~orth 
Csro 11 n~, Ju~: co .... ns: rC;!:i. ci t ne major spawn 1 ng grounos ; and tt·,e s~cona 
are~ 1n tne Roana~e oel~c near t ne tO• n of Plymouth . Scotlano Nee~. samples 
wer;; co'l ecteo S1A t lm<:~ \ e very four hours ) over the 24- hour per · oo every 
two -,.ee,s . Or. tne 3 1ternote weet..s, one cor.t;::>Oslte sarr.ple was co11e(: ted fur 
tne 2.!- r.cur peno:l . R~~nc,e oeita samples were coi l ecteo .;t four i oc~t 1ons 
once ee~n ~e~~- Tn~ st~8 , ~as l~l tletec o~ 14 Apr1l ana was termlnatiO en 
C J..;ne 19SO . 

.!..S C: t 01S nri : if':S . .:l ium:.~1· oi t ne lost se rit:~ of samp l es are: ~ ~:t 1r.g tc 
ue Giia,} ::::: for n~.: ... > r. .~:~l~; no .. e ... er, enougn 1nformet1on from a ll ~ar..~ l €:s 
1£- avc 11 ~c ie tc li~t s:..:~ .e of t ne pre 11m1nary results . Tne s;,.rl:'l:J cf 19~t. 
.:i~;>.:ars to r.:\C c.e(;n ~r. E: AC~ ll ent year for es.tao11$h lng base: l1r. t: oa t o cr. 
Ro~no~~ R ~\er ~ot 6 r o ~a l lty . ~ate r re l ease froffi the Roano~e Ra~1os 
Res<:rvo;• ~~s neio bet•e~n 5,000 a nd 9,000 cfs for ourat1on cf t ne st~oy , 
~h1cn 15 t n~ f l~ .. reg1~e rec~~.~e~cao oy tna Roanch~ R1ver ~at~r F lo~ 
Comm1ttc~ = ~ c::tHi.::. l fo"' S.Jrv i\a1 of strl;:>e:J oass eggs ano 1arvae. ftC.te ~· 
Quallt) : ~r~_gnc~ : t ne stuoy rema1ned staole and rather '"bl anc ·· : nc str~nge 
or unusua l .<.ter qu:, ht) pe ra:r.e ters were noteo. Nutrient levels (e.g., 
phosph.;tes, nl tr l te:;, n1trates ) were 1nd1Cat1ve of an ol1gotropn 1c system. 
A11-.cl ln lty was 1o., 1r.o1cat1 ns t nat tne s ystem IS poorly ouffered. The pn 
of t he »ater:; r .;n.alnea nea r 7 . 0 . Heavy met~l a na lySIS did not r eveal ar,! 
element presen~ 1n n1 sn concentrations. 01el var~ab1lity and season<:l 
va r1ab1l1 t , of ~ater quality parame ters have not been analyzed. we bel l e\ e 
t tlat t ne stao le wc:ter release schedu l e was a contnbut 1r19 factor to the 
gooo .. ate r qua lny observeo 1n 1988, wh1ch 1n tu r n contnouteo to t he 
hlghest v1a01l1ty cf stnpeo oass eggs observed since t he l ate 1970s, anc 
the best 1noe x of Juven11e abundance 1n western Albemar l e Sound s 1nce t he 
rr.10 1970s. 
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A3u:,c,,;r,:E ,o..r,() V!Ac:Lli r' OF STRIPED BASS EGGS SPAWt;i:D IN 
iME R)At.Or-. o RlVER, t;ORTH CAROLlNA, IN 198!'! 

Roger A. Rulifson 
Institute for Coastal and Mar1ne Resources, and 

Department of Biology 
East Carolina Un1ve rs 1ty 

Greenville, NC 2785& 

Stud 1es on s: r 1pec oass egg aoundance ana v1ao1 l 1ty have oeen cor.ducted 1n 
tr~ ~cano~~ River each rear s 1nce the mlo-1950s by Dr . w.w. Hass l er and co
workers frorr. ~·=-·tn Coro lln~ State ur.1.•ers1tl 1n Ral;;1gr.. Tne 1nformat1or. 
g~:~a : a= b, t~cs~ resdarc~ers spans ne~r l y 30 years of unlnterrupte~ 
rc:ords Q.no 1s .;e ii - r..nct(n .:s tne oes: oatc oc.se on strlped cass sc;:wn1r.g 
act, v 1 t y 1 r f,ortr. ;...;:-,e "'1.:.:: . T nesc r ~;ccrcs have been an extreme 1 y lmp;:~rtant 
source o! 1n:c1·rn~ t 1 o~ f~r r 2construct1ng t ne n1s tor1ca l spawn 1ns reccrc 1n 
relat1on tc e~plc~t~ : 1o ~1. cnanges 1n r egu l atlons, ana man-1nauced cn~~ges 

1n t ne f lc. reg1me" ::. r :J water qua l ny for t ne P.oanoke P.ne'. up~.n tr • .: 
retlremer t o: Dr . ri~:sle' 1n 1987 from a;:;u ve:lr pursuHoS tr.ese studies, t ne 
APES progra~ ens~reo ccntlnuttlcn ~f t~i esg proauct1on data oa!e o y 
funo 1r,g tr.~ st .. ~, t! trou;r-~ ECU 1r. l9t.~ . 

Tr1~ oo]ec: 1 .. es o +" tr.c St\..Cy a ra: 1) :o ccnt1n1..e tr1e data oase cstct1 l $n~:J 
by Dr . h=~~l.:r ; 2) to Ce\elop.; "'ea:o~ to bac~-c.;lculate Ha,.sl .: r's oata Ho 
er: E:9S o~ns 1t: - :::c r- ~..r,it- ... ~lurra; for:1.0~ t tc co:lt;.cns;,tc tor rao i .:a ·i cr.=n;;es in 
t n t:: rlo ... r~£:1."!.t? i!) ; a na:',; to ~o:- r~ l.:ttC tr•e liH. e f.Slty of str1pe:v o.:~s 
sp3h1,ng l c S n~~~sJ ra~ o ~ ~~g prccu:t1cr.J w1:n ~~tcr r e l ease s f :·oni : ne 
reser ... o1r ~t 2~~no~e fiap 1o~. ~c:th Carc l1n~. 

·S .. ;r.~llng :~~ ... .:ter~ cf tre R.oa norc i(·,.,~r ~~o~~ stripe:· c..;.s.s cg; ~ ... <::s 
i 1. 1~-:~~E:...: ..... 1~ ~,Jr ti 1-;o ; c:;:.: sn.e ca lo,.- tt 1~ n 1~tor1ca l spon·n i ng grouncs 
Jt.S: cc" r: ~:""t:a:r of tr.e: C.~ l eoon 1a ~t.;;t€ ?r 1scr1 F~rm near Scot 1 ~ t,d t.:: .. , 
t'crtn C.arcl ··" ;, 5~.':' . :; ~ ~$ n·e ··e ta,.e r: e\Cf} f~:.... r r.~ ... r~ fer G 50-a::} per l C.J. 

Cg-as ... era ~c1·e..:tcc lr1 f 1:1e- rr.esna:- rttt~ suspe:r.occ 1n tne ~"~ate : · : :.h.:n.11 ror 
f lve minu:c-$. Tn~ e;gs · ... ere re:urneo to t:.e f1eio stat 1on en t.ne r1:er 
t.:.~:. , e :~:.:":.;:·.:::c-;;, a::.:.. c .... o~~~ ·,ne..J to ot?.t e nr,l :i~ v1~Di1lt) . (.ne l .:n.: ~e.:.sc na i 

vc.n.:.::>l ll ~, 111 t he oata rema1ns t o ce analy:ea. Over 69~ of tne schedulea 
~ampi 1n: t r1 ;.s ;.·ere ccmpieted; the rema1naer were not compl eted due to 
1ncl eme nt •e~tner and equ 1prr,ent prool e tro$. A tota l of 41, 719 str1peo bass 
eggs were obtained 1n the 31 1 tnps. Nearl y 77% we r e e xam 1neo for 
v1a:Olln,; c _r;ng peaf esg productlc.n , subsampl 1n g f or Ylab1l1ty was 
mano:;tory. Pr e l l rr.J ncry resu l ts 1na1cate t hat total e gg v1aD1l1:y for 19<.3 
w.:s aoout e;<. , u . .; oest Ya l ue s1nce 1972 l e x(;lud lng Yalues for 19.::~-87, 

wmcn wer;; no: ava1 l aole) . Tota l egg production for 1988 has not . been 
estlrro<:tej '" t n 1s timE: . T"1s h igh vloDillty esumate corresponds w1tn goco 
19~! wate· ~w: 1 1ty (det;;rnoaned b) anotner APES study!, mooerate r1ver 
f lc~s. goa= 1 ~!.\; l str l pea bdss abunc~n~e 1n t nt cr1t1C~l nao1t~ts cf t ne 
lo ... er r·~v ~ r. a:.: t tl~ c~st ( eStlmotec J Juveni l e obundonct: 1noex s1nce 19~ '; . 
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22 



Hyde County Soil Survey 

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 support local, state and federal level efforts to 
protect and conserve the natural resources of the county. The potential of 
land areas will be determined relative to suitability for agriculture, forestry, 
residential and other uses. 

The Hyde County Soil Survey is undertaken through the North Carolina 
Cooperative Soil Survey Program as a joint effort between the USDA, Soil 
Conservation Service, the North Carolina Department of Natural Resources 
and Community Development (NRCD) and Hyde County. Each level of 
government is responsible for about one-third of the survey's cost. NRCD 
and the Soil Conservation Service are providing a total of 7 man years of 
technical expertise. Hyde County is making a cash contribution of $60,000, 
half of which is funded through APES. 

Hyde County has a land area of approximately 400,000 acres. Soils mapping 
was 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 survey began in the fall of 1987 
and is scheduled to be completed in the fall of 1990. The first years mapping 
goal of 45,000 acres has been met and much of the county soils legend has 
been established. 

The soil survey identifies soil types on I: 24,000 scale aerial photographic 
base maps. Preliminary sheets v.ill become available beginning in August 
1989. A final document v.ill be published by the Soil Conservation Service 
after the completion of the survey. 

23 

• 



DEVELOPMENT AND ADMINISTRATION OF A SERIES OF TECHNICAL WORKSHOPS 

Under a contract with t he Albemarl e-Pamli co Estuarine Study, The 
University of ~orth Carolina Water Resources Research Institute developed 
and conouc~ec a series of one and t 110-day technical workshops to critically 
assess priori ty i ssues for the Albemarl e-Pruul ico Estuarine Study. These 
work sessions provided a setting for scientific analysis by a 
multidisciplinary and inter agency panel to examine in detai l specific 
technical, and management issues. 

Tne fo 11 owing workshop tit 1 es and the dates fo·r each were : 

- Hydrodynamic and Water Quality Models for Estuarine 
Studies 
September 3 and 4, 1987 

- Fish Diseases in the Albemarle-Pamlico Estuary 
September 22, 1987 

- Remote Sensing and Geographic Information Systems for Use 
in Managing the Albemarle-Pamlico Estuary 
Nove~Jer 9-1 0, 1987 

ihe speci f ic objectives of these workshops were: 

1. To review approaches used i n a variety of estuarine settings 

2. To assess the State's current capabilities 

3. To benefit from the experience of other agencies ant 
universities that have attempte~ a similar approach 

~- -o revi ew examples of expertise within t he region 

5. -o recom-end a practical st rategy for addressing the 
proble~s as part or the Albe~arle-Pamlico Estuar ine Study 

ire l·,orksho;Js were successful in meeti ng these objec~ives . Tne 
110rksnops crea:ed a successful exchange of ioeas among scientists and 
managers a~d provided clearer focus and a narrowing down of choices to be 
made . The 30-45 s~eakers and partic ipants in each workshop represented t he 
leaders and expertise in the selected subject areas. Experts included 
univers ity researchers, and state and feder al agencies both from North 
Carolina and from outstanding estuar ine programs in other states. 

Proceedings for these workshops have been comp leted and are in the 
process of being bound. These proceedings contain the pap2rs presented at 
the workshoJ, a record of t he discussion , and a summary and recommendations 
section. 
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Tyler, Mary. Ve~sar, Inc., ESM Operations, 9200 Rumsey Road, 
Col~mbi ~, Marvland 21045. POTENTIAL FOR THE LONG-TERM 
PERS:STE~CE OF THE RED TI DE DINOFLAGELLATE Ptychodiscus 
brevis IK NORTH CAROLINA COASTAL WATERS. 

In October 1987, the toxic red tide dinoflagellate 
Ptychodiscus brevis which normally resides along the Florida 
coast was introduced into North Carolina waters via the instrusion 
of a Gulf stream eddy. The resultant population caused the 
closure of shellfish beds in North Carolina due to the presence 
of brevetoxi n in the shellfish. Many red tide organisms form 
resting stages during adverse conditions in which they sink to 
the sed ime nt and regain their swimming form when conditions 
becorr.e more favorable. This cyst is most often associated with 
life cycle changes in which the cell commences sexual reproduction, 
including gamete production and cyst formation. The existence 
of a resting form for Ptychodiecus brevis is currently under 
debate; however, the distinct poseiblllty that the initial 
inoculum ha~ established a res~dent population of toxic organisms 
in the benthic sediments in North Carolina which could germinate 
and form ~looms on an annual basis was addressed in the following 
way. A field sampling program was conducted the 9th t hrough 
11th o~ February 1988 aboard the Nptional Marine Fisheries R/V 
Carolina Coast. Samplin~ areas included seven locations in the 
straits, three locations !n Bogue Sound, nine locations in Morehead 
and Beaufort Harbors, and seven locations in the Beaufort Inlet 
area of the Atlantic Ocear.. At each location, the water column 
was vertically sampled for o~oanisms and profiles of salinity, 
temperature, p~, and dissolved oxygen were obtained. In 
addition, ea~p les of sedime nt were taken at each of the 26 
locations. Each was subdivided and one set incubated at room 
temperature immed iately upon return from the field, while the 
other set was kept at field temperatures in the dark for 1 
month (to simul ate in situ conditions ) prior to gradual warming 
to 2o•c. C~l~ure diShes were swirled dai ly for aeration and 
the overly:ng water monitored for the appearance of cells. 
Incubation of t he samples yielded no motile population which 
indicates that one of the fol ~owing is true: l) Ptychodiecus 
did not form a resting stage in North carolina waters, 2) 
Ptychodisc us formed a resting stage, however, its obliyate 
period of dormancy was not complete during the short one month 
incubation, or 3) Ptychodiecus formed a resting stage which was 
not viable in North Carolina coastal waters. 
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ALB~MARLE - PAMLICO SOUND COUPLING STUDY 

ABSTRACT 

by 
Leonard J. Pietrafesa 

and 
Gerald S. Janowitz 

Albemarle Sound is a desert relative to Pamlico Sound in terms of fish 
population. While the cause of this phenomena of a lack of substantial fish 
col onization in Albemarle is at present not understood, two possibilities 
present themselves . Either fish larvae present in Albemarle Sound may not 
survive to maturity or there may be only a small number of estuarine dependent 
finfish larvae entering the sound. It is the second possibility we shall 
investigate by conducting field studies to examine the hydrodynamic coupling 
between Albemar l e and Pamlico Sounds via Croatan Sound; with a two year period 
necessary to understand inter-annual variability. Oregon Inlet, which is the 
probable source of marine fish larvae for Albemarle Sound, supplies ocean 
waters and fish larvae to northeastern Pamlico Sound. By direct measurement 
we will determine whether the flow through Croatan Sound is or is not 
favorabl e for the abiotic transport of larvae from Parnlico into Albemarle 
Sound. If the flow is unfavorable for abiotic transport, improvements in 
water quality conditions in Albemarle Sound wil l have little impact on fish 
population in that sound. It is possible that northwesterly winds which occur 
f 'requently during the December - June recruitment period may have a negative 
impact on transport i nto Albemarle Sound. This wind field would tend to 
increase ~ater transport f rom the ocean into Pamlico Sound (Pietrafesa and 
Jano•·itz, 1988) but might drive surface waters away from Croatan Sound. This 
wind might a l so tend to t ilt water level in Albemarle Sound upwards towards 
the east and so drive water at all depths from Albemarle into Paml ico Sound; 
hence we might postul ate that the hydrodynamics coupling between the sounds is 
not favorable for abiot ic larval recruitment in Albemarle Sound. We shall 
test this hypothesis while determining the actual hydrodynamic coupling 
mechanisms between the two major sounds. 
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SHELL DISEASE IN BLUE CRABS FROM THE ALBEMARLE-PAMLICO ESTUARY 

by Ed..,ard J. N.:•ga(1) and David P . Engel(2) 

(11 College o f Veterinary Medicine, North Carolina State 
University, 4700 Hillsb•:orough Street, Raleigh, NC 2760E. 
and <::<:> Nat1onal Marine Fish<>riE's SE'rvicE', BE'aufort Laboratory, 
Beaufort, NC 28516- 9722 

Landings of blue crabs in the Pamlico River have been 

1984. One factor which might be 

influeonc1no th1s d.:-clit"'t- is shell dise-ase, which has recentl y 

pr•:•portic•ns. This disease has bE'E'n most 

common ly assocJated with a bacterial infE'ction of the shE'll, a n d 

can ultimately lead to death of the crab. WhilE' shell disease 

has been linled t o poor '-'ater quality, ther• is no information as 

t o wh y poll ut 1ot1 1ncreases susceptibility . This project will 

adddress t hat problem by e xamining the natural bacterial -fighting 

abal ity o f l1ealthy blue crabs and comparing it ... ith that of 

ind 1 v1du.al~. 1,..11t•• sh ·t:-11 dlSE-ast-. We will look at bo:oth the abil ity 

o f t hese c rabs to klll bacteria and to inhibit the destructive 

Demonstrating differences in 

bactera a - f •oh t•ng ab>lity of healthy versus diseased crabs may 

a llow tl1e development of methods of determining when crab 

populati on~ ~r~ stressed. This, in turn, may facilitate the 

ident1f1cataon of pollutants that may be contributing to the 

indu •:ti •:on •:•T sh~ll dis~ase- . 

34 



2F'FECTS OF WATER MANAGEMENT AND LAND USE PRACTICES ON HYDROLOGY AND 
¥:r.TE.h QUALITY IN THE ALBEMARLE- PAMLICO REG!ON 

F<.w . SKAGG£' AND J.W. GILLIAM 

The bycl:rology and runoff water quality from the poorly drained soils 
of the APES regi e~ are significantly affected by l and use, drainage 
c. r.d relat.ed water manc.gement practices. Our research will evaluate 
the effects of alternative land uses and water management practices 
on p~ak rates o~ runoff, total runoff and water quality from 
watershrd& i~ the coastal area. For example , we will investigate 
the eff~cts c~ changing land use from row crop agriculture to 
f o restry f o r a g~ven watershed . We will also look at the effects 
c ! going the ott•r way . from say 30% a g., 70% forestry to 70% ag. , 
jQ% f0restry . The effects of wat~r management practices such as 
Ct:!:t ! \:·l.:.E-·: Cl·a:LaEE- wl l._ ~lso b~ a n c.lyzed . What happ.r::ns. for 
<:Y. :q-.1 ~ . t, "!..i.e wa"."'r quality from a 10 ,000 acre wat.ershed when 
::-c~. -.!~~: F~r~.tc : •. !"~: 2 ~~~-= ;.} =ce~ l.!. ti'H. Orcinage O\:ttlet~ o: ~ll t..b& 
f~r~1~J ~ !·~~~ · ~~-.2: w(u!1 b~ t~~ ~ff~=t on peak outflow ra~~s a~~ 
~~~ ~! ~ \l ~-lt~· ~f ~}.~ r ~~s~~~ drainafe system, which is prirn~~·ily f0~ 
!:.. U ~:· ;:_·,~· C~::<r:~f-;. iS r E-}:l o Ct?d by a g>:,od subsuyfac<? drainag~ syt-:e: .• ~ 

·: . . : l .: ~· r.~· ... ·i.- -·L \..;._~ t.•':· t :~ :~ l ect. a wat~rslt~-d in tho::: APE2 r.::: ,:: ·:-J; cf 
~·:._.~ :t 1 >.·~· ·~ · : : ... . (1(1(• c.c rr::- .: fc,r int.t:r!~ivo_~ study . Hc• p'=':fully C'llo:.- c,f 
t ~ . - ·.,.; ~ -. :. ;-_ !·:·-== = , !. ;~:: i·.::r: fi-::lC. dtl:c-.. ar-:· TJOW being coll~.:·tcj in e>'l.l'."=Y 
A":E:: .rt;.l-1:':-:: -..;i J1 b'=' s~S:.e:tl<.· ictr c~ur pur:;:.•ost-s. \o.·t· will t.h~r. o~;rvt-~" 
<-:. ".:$!.:. ! ~l : -:- =-~:. .=- ~ _•u !~;:.· -= .:. ••. :k ~ '..lm~r.:'t. and njap land use-s . s:;.i l s. c.nd 
,-.!· .:-.:.rJ ~ · ~ ~ : ·s·~· :-- :7'7-! ··j 15 4

• i-=- :.= or. 1J"!e watershed . Ther. usil:g fiel d dat.:i 
c- •• ~ r:L<:. ·_ !.£ :3 . · ... : ': o-:- 1:. :s ~v.;.r~l -previo·~~s st.udi ~s in tr.~ re~:(1r.. WE: 
-....· ~l : .:.·:~.·. :~ ·.-- ·.r . . f.~·f~c-:.: .: :· c-.lt.t2rrJativ::: lend uses anci i-:& " ... E:·r 
~:·.:-:,.:-; ~:.-;- :.: ;:!·:-:~::--.: Wh -:-r·~ pc·ssib l ~ w7 wi:l compe:.rt JJrE:CictE-d 
;..·:. ··· ~' .:.!.·-< r .r:·~(· .... :: \..-;r,J }'cJ l l. ~ar.-::. l c>eC:.n€S t .c> mec.sur-:-d vo:.u-:-$ Clr: t h e 
.;; f1'_;·. "' ~ .. ": ~::. ~ .; -

· :.• · L:>r.. -. :" .. : ~ ~ - .. 1.!:~:11 t-l'l.t rLc:tiv~· clrc-inaf'E- cr.d lnnd ll~E: T'Yb.ctic·:=:.=. 
.. ~, =·7 .~. ~ ·:~: ~ : £if~-fi~b~t! ~· fff~c: ~h~ rat~ a!-.~ q .l ~:ity 0 f 
:":E- sL·..:~~:.. .;-· '!:-::- ... t.:: .f 1.r.tc t.!'tt: esttlary. F·J. rthermort-. m.>ch:l:: c:.~t.:i date. 
ir(·: rr~ v: ~:~~ £~tld! ~~ in ~he region c a n be used to ev&luate th~ 
o-ff ~ ~1. i Y.;- : .<- Bt- c f ~u o:>h pr<~c;:.i ces. Since the impact of a given 
pr6~tic~ de1~eLds on th~ si~e. s o il a nd c r op paramgters.it is 
n~ces$&ry th~1 they be ev~l t1ated for specific 1 large watersheds. 
Tf .. ?.t is t b~ gc·~l ·:) : this study. 
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NORTH CAROLINA COASTAL FEDERATION 

1832 J Bell L8ne (Ocean) • N£WPQRT, NORTH CAROLINA 28570 • (919) 393-8185 

A CITIZEN'S GUIDE TO COASTAL WATER RESOURCE MANAGEMENT 

A Citizen's Guide to Coastal Water Resource Management 
serves as a resource document for c itizens who want to become 
active and effective participants in managing our coast. The 
book served as resource material for a series of two day 
workshops that were held in Edenton, Washington, Beaufort and 
Nags Head and for two field trips held in Dare and Carteret 
counties. Approximately 1,100 books have already been 
distributed. A total of 150 people attended the workshops and 
field trips, including local government officials, developers 
and their consultants. State and federal resource management 
agencies took an active educational role in presenting their 
management progra ms at the workshops. 

The guidebook is designed to help citizens develop an 
understanding of the la ws and regulations that govern our 
coastline. I.t is written from the perspective and experience 
of citizens who have lear ned how to contribute to and improve 
our coastal management process. The guidebook begins with a 
chapter that summar izes the general concepts of regulatory 
programs and the basic principles of public participation. 

A corr.plex combination of federal and state laws form the 
basis o: North Carolina's coastal management program. The 
guidebook explains the most notable of these laws including the 
federal Clean Water Act first enacted in 1972, the N.C. Coastal 
Area Management Act of 1974 and the N.C. Sedimentation and 
Pollution Control Act of 1973 . Four chapters of the guidebook 
are devoted to water quality standards, coastal management, 
wetland management, a nd sediment and erosion cont rol. 
Opportuni '::es :or effective public participation for each of 
these management efforts are i dentified . The final two 
chapters of the guidebook describe other regulatory an d 
ncnregulatory programs that also apply in the coastal region. 

The guidebook is a product of five years of experience by 
the North Carolina Coastal Federation. It was written by staff 
members Jim Kennedy and Todd Mi ller. Contributing to the book 
we re Lundie Spence, Walter Clark and Kathy Hart of the 
Universit y of North Carolina Sea Grant College Program. They 
helped in developing the book's content and served as editors. 

Active citizen involvement in managing our coast is a 
priority of the Albemarle-Pamlico Estuarine Study. To that 
end, the study provided the financial support necessary to 
develo p the g~idebook as well as conduct the workshops and 
field trips. 
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NORTH CAROLINA COASTAL FEDERATION 
1832 J Bell Lane (Ocean) • NEWPORT, NORTH CAROLINA 28570 • (919) 393-8185 

ALBBMARLB-PAMLICO PRESS TOUR 

The North Carolina Coastal Federation in conjunction with 
Duke University Marine Laboratory organized a three day press 
tour last Apri l. The bus trip began at Duke Marine Lab. Stops 
were made in Ocracoke, Buxton, Avon, Manteo, Englehard, Lake 
Mattamuskeet, Swan Quarter Wildlife Refuge, farm fields between 
Swan Quarter and Washington, Washington, Texasgulf, and forest 
managed by Weyerhaeuser. In addition, travel time on the bus 
was devoted to talks regarding on-going APES projects, growth 
management and sea l e ve l rise, taxes, land ownership, water 
management, sea turtles, and surface and groundwater hydrology. 

There were three objectives of the tour: 

(1 ) Develop more indepth understanding about coastal 
issues a mong press me mbers for their future 
reference when covering coastal stories; 

(2 ) Generate immediate publicity about the Albemarle
Pamlico Estuarin e Study to help the public better 
understand what it is all about; 

(3 ) Provide a p ro ject that a broad range of interests 
c ould come together to accomplish. 

The tour succeeded on all three objectives. Regarding the 
f i rst two objecti ves, just about every major newspaper in the 
state participated in the study as well as the Washington Post. 
In additi on, local papers covered portions of the tour that 
occurred in their communities. Television stations from 
Greensboro, Raleigh and ~ashington also participated. Many of 
the reporters are assigned to cover e nvironmental stories, a nd 
they all indicated that the trip was worthwhile in developing a 
better understanding of coastal issues. 

In regard s to the th i rd objective, the tour succeeded 
because of the cooperation and ability of a diverse group of 
interests all to work together. Every effort was made to 
present all s ides of each issue examined. It took the 
involvement of fishermen, farmers, scientists, businessmen, 
industry representatives, and government officials to plan and 
conduct the tour. The tour provided one of the first 
opportunit i es eve r for these different i nterests to work 
together . This s hould assist later when these interests are 
asked to do their part to implement the Comprehensive 
Management Plan to be developed by the Albemarle-Pamlico 
Estua rine Study. 
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CITIZEN MONITORING: PILOT PROGRAM ON THE TAR-PAMLICO 
Completion date: October 1988 

ABSTRACT The Parnli c o- Tar Riv er Foundation (PTRF) designed 
and i mplemented a pilot program for water quality monitoring 
using volunteers in the Tar-Pamlico basin. 

In planning the program, PTRF solicited input from the 
Policy, Technical and Citizen Advisory Committee of the 
Albemarle - Pamlico Estuarine Study, as well as N.C. agency 
water quality professionals. To insure scientific validity, 
a support committee of area scientists was consulted. A 
final facet of the planning was an exhaustive review of 
existing lay monitoring programs. The Citizen Program for 
the Chesapeake Bay (CPCB) was adopted as a prototype.-

We have e quipped a nd trained 16 volunteers who began 
collecting s~mples in April , 1988, at nearshore sites in tbe 
Tar-Pamlico and its tributaries. We have also introduced 
the prog r am and methodology to other i nterested parties in 
the APES region. Water and air temperature are determined 
with a field t hermometer; ph, with a wide - range color 
co~parator k~t; dissolved oxygen, wi t h a micro-winkler 
titration kit; salinity by mea ns of a specific gravity 
hydrometer; and turbidity or li mit of visibility, by means 
of Secchi Cisk de?th measureQent. 

At t~e upstrea=, fres h water sites salinity is not measured, 
but nitra:e-nitrogen and phosphat e are, both by use of color 
com?arator kits. Each mon itor follows strict procedures and 
records their test results on a standardized form. The 
foro is mailed to t he project coordinator for verificatio n 
and entry into a computer file. 

Qu a lity as su~ance beg an ~ith informed planning and conti 
nues through every aspect of the program. Each volunteer 
was !ni:ally tra!ned at a ~:orkshop held in late March. 
Follow- up calls are made to the monitors to answer 
questions and discuss any probl ems. In addition, on 
August 6, we had a "quality control session" workshop 
whe rein we reviewe d and tested policy and proceedure. 
Fourteen of our sixteen sta t ions have been functioning 
virtually flawlessly. We inten d to remedy the problems at 
two of our sites. 

Dur in g the year, the concept of this program has captured 
the imagination of people t hroughout the estuarine region; 
therefore, it has been targetted for future APES funding on 
a larger sca le . PTRF ha s been determined to be the best 
age ncy to ad mini ster the formative stages of the program. 
We have a lready cont racted with a qualified individual t o 
carry out the obligations and duties of a full-time project 
coorc inat or . The progr a r. expansion (to include the entire 
APES re gion) began on October l, 1988 . 
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PUBLIC PARTICIPATION PROJECTS 
Rad io Reports, Video PUblic Service Announcements, Radio 
~blic Service AnnounceQents , Stat e of the Estuary Booklet 

Work performed by the Environment a l Resource Project located 
at UNC- CH's I nstitute f or Environmental Studies 

Contact Person: Melva Okun (919) 966-3332 

To enhance citizen input, interested community ~embers need 
useful and relevant information. To this purpose the 
Environmental Resource Project agreed to develop educational 
materials on topics pertaining to the Albemarle Pamlico 
Estuarine Study Project. 

Radio Report•: Five rad io reports ~ere produced by Mel va 
Okun, t he science producer for WUNC radio, the Nat ional 
Public Radio member station in Chapel Hill. The reports 
covered: declining ~ater quality; changes in fishing 
condi tions ; growth issues on Ocracoke Island; growth on 
Hatteras I s land; a nd the Cedar Island Ferry as a connector 
in the tourism industry . The reports consisted of intervie~s 
~ith local ly involved citizens, state government 
representatives, environmental leaders, and business 
representat i ves. The reports were also made available to 
WHQR in Wilmington, and WTEB in New Bern. 

Video PUblio service Announcements: Four video spots for 
televis i on broadcast were produced by Melva Okun. The video 
spots cover the follo~ing topics: a co~ercial fisherman 
commenting on changes on the Pamlico; a farmer commenting on 
Best Y.anagement Practices ; a citi~en talking about working 
~ith ~he ci~izen watP.r moni toring project ; and a f ish house 
operato r descr ibing the need for all concerned parties to 
work together. Television stat ions throughout the APES area 
have agreed to a i r the spots. Upon completion of changes , 
the s pots will be distributed to the s tations. 

Radio PUblio service Announcements: Ten interviews were 
conducted by Melva Okun with representatives o f business and 
industry , citizen groups, environmental leaders, 
institutional l eaders, and commercial fishermen. Those 
intervie~ed commented on concerns for the sounds of North 
carolina and why it is important for the public t o be 
involved . Final edi t i ng of the pieces is being co~pleted at 
wh ich point they wi ll be distributed to identified 
commercial radio stat ions in the APES area. 

state of tbe E•tuary Booklet: Frank Tursi, journa list wi t h 
the Winston-Sa l em Journal, is writing a bookl e t about the 
Sounds of Nort h Carolina. The booklet will describe what a n 
estuary i s , the resource it provides , what signs of d i stress 
are presently being noted, a nd how the publ ic can be 
involved. The book l et wil l be distributed to the public. 
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VIDEO A~"D SLIDE PRODUCTIO:-lS OF THE 
.I•.LBEHA.RLE-PAHLICO SOOND 

. . .. . . . . . -·· .... . 

by Dr. Gary C. Smith, East Carolina University 

The effective dates of my grant are fr001 ~larch 1, 1988 to ~larch 1, 
1989. The dual-projector dissolve slide program I am developing will 
be approxiwately 25-30 minutes long . Primary focus is on the watersheds 
fl~;ing into the sound area. I will trace water from the mountains 
of .K. C. and \'a . as it moves do"n creeks and rivers and into the 
sound . Each ecosystem the water flows through will be highlighted. 
Recreation, pollution problems , and natural resource management will 
be emphasized. At this point in time (mid September) I have completed 
most of the photography for the slide program. I will be adding a 
few more slides of poll ution and resource management. The U. S. Fish 
and liildlife Service at ~1attamuskeet Wildlife Refuge shared slides 
from t heir fi le for t his production. A written script in rough form 
has been completed. 

The video production of approximately one half hour durat ion 1dll 
follow the same foiT.lat as the slide prograr.~. At this point, 1 have 
good sequences of all natural ecosystems cor.q::>leted and v1il1 focus 
on pollution, fisheries, and waterfowl migrations this fall. Channel 7 
(liiTh) in liashington, .K . C. is sharing some excellent aerial footage 
and special feature material on the Sound for inclusion in this 
production . I an presently organizing a series of interviews which 
should be completed in October. These will be edited into the production . 

. .\.surrey questionnaire which I administered to the C.A.C.'s 
and other organi:ations in Eastern N. C. helped me to identify inter
\·iel;ees, c r itical habitats, and pollution problems that are being 
included in both t he slide and \·ideo productions. Special editing, 
titling, an:i graphics "·ill be corrvleted by the Colllilunications Nedia 
Depar tment of the E. C. U. Health Sciences Di\·ision in the early part 
of 1989 . I an "orking closely "-ith se\·eral members of the Citizen ' s 
Advisory Co=ittees on these projects . 
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ALBEMARLE-PAY~ICO ESTUARINE STUDY 

PUBLIC A\\lARENESS MEETING 
November 14, 1 987 

ABSTRACT 

Dr. Maurice Powe r s and Dr. John Carson initiated and 
organized a public awareness meeting concerning the Albemarle
Pamlico Estuarine Study. The meet ing was held at Elizabeth 
City State University on November 14, 1987. 

Purpose of the meeting was to highlight the coastal waters 
study in terns of management systems, needed i nvestigations and 
publi c concerns. Panel sessions, consisting of experts from 
federa l and state agencies and private citizens, addressed dif
ferent aspects of estuarine problems. These included water 
pollution , aquatic life deteriotion, habitat destruction and 
nutrient buildup in coastal waters . 

About three hundred people attended the meeting, r epre
senting the entire Albemarle- Pamlico region. Federal and state 
officials from Atlanta, Washington, Raleigh and numerous other 
agency headquarters were present t o discuss problems and offer· 
opinions. The Albemarle and Paml ico Citizens' Advisory Commi
ttees were invited t o take part in the meeting. 
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From Sound to the Sea: Journey of the Striped Bass 

North carolina Aquarium on Roanoke Island 

Environmental and economic problems of the Albemarle and 

Pamlico Sounds are interpreted through the Striped Bass, 

Morone saxatilis in this major exhibit at the North Carolina 

Aquarium on Roanoke Island. The life history of the striped 

bass is described and related to environmental stresses which are 

affecting the natural migratory cycle of these fish. Movements 

of matur e adults are followed in display format as they travel 

from the ocean, through the inlets and sounds into freshwater 

rivers. Spa•ming activities and the development of the young are 

trace d a l ong thei r return route to the ocean. The importance of 

salt marsh nu rsery areas are emphasized. The information will 

be prese nted using interpretive graphics, interactive computers, 

and a 1100 gallon aquarium to house live specimens. Over 500,00 

peopl e per year wil l view this exhibit. This project is 

sponsored by t he North carolina Aquarium Society, a private non

profit association organi zed to support educational activities at 

the North Carolina Aquariums. 
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GUIDE TO STREAM~ALKING: AN ESTUARINE COMPANION 

ABSTRACT 

GUIDE TO STREAM~ALKI NG : AN ESTUARINE COMPANION 

This proJect dovetails ni cely with the public education goa l s of 
APES; it w } 11 c1·~ate an effective avenue for· d issemi nation of 
i n for·ma tion abo•Jt ~he estuarine system a nd t h e work of the 
SttJdy . The Gu1du to Streamwalking is a n e xce l lent bookle t , 
wr' itten 1"or adLJlt~ btJt ] n common parlan~e; unfortunately, it is 
not aopl ;cable to o u r es tuari ne ,-egion. 

~~~ noted in t r.~ 1·e:- ·.tiew of APES first year effo1-t, t h e r e vision of 
StrF.1c3;rr.w~1tch "s, "t\ GlJid~ io S t t-eam\1-:alking", into a te>:t relev a n t 
for ust: i n t?stuarine dre-a~- ~ i s a h igh priorit v i tem for public 
~du~ati~n in APE~: . 

ftle fonT,_at a n d d~SlC:""' of t h e or i g ina l neod not oe altered ; 
t1owev~r . tt.e Ctlr r ~nL text and artwork pert~Jns to freshwater 
·,> t r e ..:.ms --~ nd w: J l te> f"evi sed and tnade 1·elev a n t t o est ~;ar ir.e 
syst t:~liiS 1n ge~ -·~ I· Ql . anc! to the Albemal- ! e/Pam1ico in ~pec1fic. 

We n ~ opn5~ to d~ve lop th~ revision; the cur r e nt proposa l doe~ 

inc !ud~ fun~i~g to subcont~act for printing and publish ing 500 
COOl t?S. 
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COMMU~ITY EDUCAT IONAL OUTREACH 

ABSTRACT 

COMMUNI TY EDUCAT I m~AL OUTREACH: 

T h~ A l bemarle/Pa~ l i CO Estuar 1ne Study ac~now l edged the value of s ubstan t ia l 
e•IStlnQ resea r c h and data bases . At the outse t of APES, t he study began an 
in,entory and ca t alogue of e•is t ing informa ti on and r esearc h so t hat it 
m1g ht not fu r d r edund~nt ef~or t s. I n ana logous fash ion , PTRF recogni tes the 
e • 1st~nc~ o f many fine educational matec1 a ls: book lets, maps , e•h i b i ts, 
a~d lo-v a sua l a1ds, poste rs, etc . Ther efore, t o a vo i d the produc t ion of 
r~~ettt ious ~cter t a l s , w~ c ropO$P t o beg1 n our e ducat ion outrea ch wt t h an 
t''"~T'ItOry o' t , esE na t ? t'" lO !Ci. . 

~~ : le d eve!op:ng t~e 1nve~ :o~y , P~RF wo~1d es t c b 1 Js h a sp~ak~rs b ureau 
ca:a.CQue sc t ne au :."u ... :~ t PS on var 1ous s ubjec t s r e lated t ., estuartne 
r~$Ourc e~ ~ ~~ t h e t - manage~f~ t MIQ~t be eas i ly ide nt1f ied and con tacted b y 
ct t i : ~n·s Q 'OU~~. s:hool s end c tvtc organtz~tions. 

1M~ hP4~t o ' t h e p·· o~osi l 

ra t hf' r, l S t hl? arl'!'~~ntatton of 
~ o oeq~ n publ1c ed~cat1cn 

"c"'oo l s 1-, Ftt t .a r 3 8-eaufo:~t 
f o .... Tddat:-le chal l en :;? c::= tt"f' r e 
t hP~e t~o CQu~ t ~ es . 

1 ~ not the coll a t 1on o f the se mater~a l ~ . but 
th~m 1n t he publi c arena. Tne obvious ol ace 

t5 i n t he s chools . ~e propose t o t a rQe t the 
Cou nties ; e ve n , this lim 1ted scope is a 
a r e ~7 schools and over 26 , 000 students in 

~fr~ 1~ !::tle de~~~ t~ ~ t !ucr d t a s~ a lon~ could consume t he energy o f o ne 
c~ t~c ~~~~ :~re ed~:~ : = rs . ?T~= 1s "ortunate :o have a caor e of vo l unteer s 
: ·' 41"1 ~~.;cat:on {tJ-- : : t =~ t : c~s1 s : 1n t h1 s out .. eac n prograr. . A part t1 r.:te 
4ltd " !" :>e-rsc. - ... c _ l C' ... :J .. '-' "" 1 ~ h t --.!s comr:'lt ttee to carry the presentatton i nto 
as ~ •~v c r : •·e :lass .. ~3~s as ross:bl e t hro ug h t he year . 

T~e rr•sP~~atlo- ~ou:j teac~ s tud•n t s a bou t t ~e ecology a nd resources o f the 
e s : .. 111ry, tlie lss._ es a nd C " Cbl e 'f'IS o " estuari ne- r esour c e mar.a g• ment • rid wou ld 
h t ~nl~gn t th~ P0~S prn qram ~no o ther v~h1cles t h rougn wh l Ch th~ students can 
co1Hr 10ute t c ~ h e prot.e:t1on o f the reg t o:-~ . 

In add i tion to t he schools , the pr e s e ntat ion would be del iv~red to civic 
c l uo s . CltlZEn organ ):.3tt on~ , youth g r o ups , s cout troops a nd i n a var t ety o f 
pub l1c fes t1 va l s 1n the wa t~rshed . 

All othe r pro Jec:s aside · p~rsona l , dJrec t communica tion is the most 
ef f:c :er.t a "t'""~ue tc uubl! t ~duca t i on . Th1s projec t i s t he perfect comple 
meH t o tt< e 0 ° E.S pr o 1ect ana I S perhaps t h~ s impl es t way to accompltsh both 
o ' tl'. e a l f"S o ' A=E5 ' :> ; bl•c l nvol ve<:~en t f unding . It wi II ass1st APES as a n 
··e ·~f ect1ve a ... e ..... _e ' t. · d t sseorrnn•t tnQ t n f o :-- rr.at i on about t he study t And l by ) 
o:t • 1rt~; re~w: a r a: ~1 ce a nc t npu t fro~ t he pub J Jc concernt ng APES 
ac : 1 v ~ t : es 
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EDUCATIOI~AL CALENDAR: YEAR !990 

ABSTRACT 

ECUCATIONAL CALENDAR: YEAR !990 

lhts r>r o 1ect dovetails nteely with the public education goals of APES; it 
will create an effect lve avenue for dissemination of information about the 
I.'S tuM ine system and tnt> work of t he Study. An at>sthe tical l•t ple .. sing 
r:alenoar that simu l ta neously conveys clear information wil ! be a valuable 
too l. Al t hough , it wi l l tr.ansm~t only a sma ll piece of information, the 
colem:ar will reoch a brooc cross-section of regional oeople who mi gh t 
ot~\etw:se re~a;n unAw-~rp o~ 

pr ob t f •m5. 

the purpose or even existence of A0 ES or the 

t..J? propose tu dc-si~q .;'1U je·.: iop a 12 " x 12'' (d1rnens10n appr o ,cir.1ate > full 
cc !or· wal l ca!enuar . Tne -: a ! en:jar wi 11 be des1gned for the yeor 1990 and 
501 )0 C001P.S ~:nou1c :) €' nv-:.tle::!e for dlstribu t)on b y july l ~eo . T:;= ~a1 endar 

vd 11 featurtt 1:: fu! t co >:r ·:lhOt09raphs ( 1 fo r each month pL:s a cover 
onoto~; t:: w:Jj be :p~- ,: ! bound. Paul Nurnberg, a p;-~f~ssior.al 

p~ntugrapher ,.,,·,ose stvd~:! :; in Washi ngton, NC , wi l l soltc l t a :-~0 collect 
6p~roorJate nnc:c~-ac~~ fror ihrouqhout the reg~on. He p rooose~ to conduct 
a ccr.<ot?: :t:on (Sele·:te~ "':otos wi l l recei v e cash awardS). r:n t•nnnJng 
or-.otos h' ill h e l, .. ,~l uc~d 1r the calend nr along with three- c:·- hJS o .... n 
crt)at.l.on. 

01RF '~ eci.JC:-'Hlcr, ::C~·:-Iltte-:- w•l l 

urder :;core e;ch rr,~ntr. 's U'<c -::. Tne 
develop t•·" 

text wt ll 
or three !1ne~ of t e xt tc 

appr1se the auc:r.nc? cbout 

Fr1nt 1ng ard solrol blnd 1r:g ;:f tne calender h· i !l be sub - corn .. actl? : N);:h Ch1p 
k e rld? r son of Lig~t~or~s. 60(5 Chapel H~ ll Road, Ral~igh , NC . 

Paul Nurnben; ~~ c :-HO'I!y :" :i n::O photoq,· cphe-:- who own~ ana ~:,erat~s a 
St\.ld :o ~n WcJS'"'lltH~ltJ f\ , (Jo•·tr C: a r"Ohna CBS in P rofeSSlOnal Pt· .. ;,tac;re~tiy , 19(3<.), 
F.:l -::-.~st!?r Ir.st~ : •_ t= of Te:hnc!ogy, 7 years prcf~ssiona l e :--o ~r le>nc=-J. 
<portfolio ava) l a~ ! e for '" €\!ew) 

l.J·H ting Toler is .a co.nmel'c:.al a r tist from Blount$ Creek, North Cora li ne who 
has COl1Siderable e~per ienc~ in the visual representat1on of scientific 
co~cepts <BS Art Eas t Caro!1na Univers i ty 1969, 15 years 0f experience as a 
tl?.:hnlcaltcorr.mercial art1st : includir.g collaborations with t:-..e Smithsonian 
Instit u tion, the p l ann i nq ~·ouo from North Caroli n a Phosohat? Corporation, 
setence depar tm!?nts at ECU cno Ouk!? 11ar ino Lab, NCSU St>a Gr dnt, ano Sc ienct> 
Maqa :ine. 

Cn)p Henr.l?rson (7 v~6·~ c,f exper1encP. H'l qraphlcsi ;;nO h ~ ~ comodny 
LH.; h t~'o r ks (3 l/2 veu,·s) < .. nJ! o r tnt and bi nd t ne calendar . They h ave 
nruv~ousl'~-' produCi?·:l t.. ,· ·~;lt? nc a~· s etnd have on~ currently ln product:o,,. 
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Th::.s prC>grar" •.·ill estehlisr a series o f teacher "·orkshops in the 
cit~es o~ Eli?.abctr Ci:y (febru~r•.· 11, l~P-9), Edenton (:~arch 11, 1989), 
I'lytouth (A;>ri: S . 1929), ancl ~~an~co (:·lay 13, 1989), concernin& 
ar,uatic environment~! nan3genent in the Albe~arle-~anlico Estuarine 
Syste::: . 

In the first pl1nse of tl:e prosram, ,.,e "'ill develope a slide 
present3tion for pr•sentation to public school faculties in t he Fall 
of 191:8 . At the> sor-.e tir.le , •·'C' \./ill provide the teacher• tdth <> pplica
tio:-:s !'or thC' t~·crl~shop s . 'i:lis CXfH''Surc t:ill help encourur;c partici 
patic-r: : :t the ~.-u:-t,sho?~ . I:1 addition. ;.~-=-s . \·:endy /\llen of the 
:·:ord.e~s:: ~c:.!.c:1.:!] !:dccatio;1 Cen::l·r, ,·11~ ~:C"rk ve:-y clos(l~· \'it!"t us i n 
es~a~:i si~:!.=~- t'.c \'C'r~·si':c~s <i~C encCtut:IS!_:1£ ceacher p~'t!"t!cipati<':1 . 

In ~he sC>con<.! ph::se , the \~·ork~hops ·.~·ill be e:onductcc! o n Satt::-days 
fro::: 9 : 00 .\ . ::. to 4 : 0(' P .:·l., and 1;iJl be led b;· scienti.<:ts and educa t or!' 
"'it l• the r elevant environ~en tal background . Eacl• participant will 
receiv• a sti?Cn~ of $20 . 00, in addition t o lunch . Thcsr b~nefi ts, plus 
a rene~al cr~dit, will maximize the probabili ty of partic ipation by 
relevant are:~ te>achers . Each 1-·or\:shop Fill be lir.litec! to fort,· (60) 
partic:i?<l:-tts . 

I:aci-. ·.:cr~~sL~p ·.:il: :;£- cHvirlcC in: o :-:orr. in; and a!ternoon sessio!'"ls . 
~-·it:-. t:1e :.iC'!"r.in::; sessiv~ de!VC'tr.C tC" tLc ~as ic: understnndi-:1& o; t~--e
uquatic cnvironr.ent end its r.:anascr.1Cn t. I he afternocn sess:l.on h·ill 
divide participants into sr.allcr groups J ec b,· consultants ..-ho dll 
J cnC: D discuss:o~i conccrni:i ~: the intcz.ratio:1 of the suhjcct into 
p::rtic.cJ.or cJn~~ro~r: c:1~ironrents , t}:c dc\·..;loj'r.:cnt o! cl::~~s projec t s 
n~t.: c:·.c ~<"~ ... ·c· c-:--::.cnt of lesso;1 j'lanr . 

Fol:o~in; th¢ groap c ec:inss, a ura~ -u? s ession vill brin~ all of 
the ; nfo!"Watioro togccher t·:iti~ a ~eneral Ciscuss:on of techniques a nC 
stra:e~ies for t he ~~ese~tation of a~uatic e~vircnrental inf onr.atior. in 
t he classroor. 

The f i Ml elencnt of t he> ,,·orkshops t:ilJ i nvol vc projects and 
lesson plans ~hich each participant will be responsible for conpletin: 
and r eturnin: to the ins tructor . 

A vritt"n r erort o n each POrl·.sho;> t:ill be subnitted to the 
Albc:"arlc - !"arlicc Stuc!y \ ':th recard t o tl!C' "'""CS r>f rarticipants and 
t !~c ::.a~e:$ C"'f ~·"rl·.!=>!.C~or 1eaC.:- r s nne' c<'nsu! :~~:s. A '"·ritten cvi!luatiC\r:. 
\.·: 11 ~ ! sc 1--c: sc};lr'i t red b:: cnc~ \:or~~ ~hC'r : caCer . 
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1l!1_e The State of the Estuary · Television Public Service 
A nnouncc ment Campaign. 

Duration. January 1989 to january 1990 
Principal Investigator: Lib Willard, Lisabeth Willard Productions. 

The · State of the Estuary· puhlic service television campaign will bring 
the l\orth Carolina sounds into virtually every home in North Carolina at an 
esumated cost of tess than a penny per viewer. Five thirty-second television 
spots. airing over twelve months will focus on general education. the study 
itself. and citi7.en involvement. 

PrelimiflliCLQ!lllinr "State of the Estuary" Televjsjon Camoaign.. 

~r~t <Lnr An mtroducwm to the North Carolina sound~ and thP 
Stud\ th1r- spot U'J ll run the entire len~th of the campaign It 'll.' ill define the 
sotml.l~ t~:h a ! an eswar\' is. and the importance of good steu·ardshJp. 
:\1r .J Jll.:~ January I % 9 to january I 990. 

~Jl~>l. h ·o· Man and Water. Thi~ spot loots at mans affect on the 
~ound; . the s1nl: basin for va~t amounts of v.:ater originating hundred~ of 
m1les a'.l:ay Herbicides. pesticide;, the wa~tes of modern man end here. 
Air Date; ~iarch 191\9 to June 1989. 

~nm.J.llrrr Stres~ Th1~ ~pot looks at the symptoms ol stress: 
m.m1c;u cnrJChmrnt and algal b loom~ dead "IJ:ater. fish and crah disea~es . 

and th~: d:sarpearanc~ ol seaj!r asses 
-\1r lhte; \l~\ I Yl\9 tC> August 191\9. 

;:!pot.J'.ow Thc Pamlico-Tar River. A personal look at the plight of thi~ 
ri..-c~ . Air D:n ' ~ /·,ugu;t 1989 to November 1989. 

~Qt_tivc We arr all re;ponsit-lr Thi; spot details the importance of 
citizen invoJ\·ement in presen·ing the North Carolina estuarie$ 
Air Dates. Ocwher I Yt<9 thru February J9<HJ 

Scripting and production "~~.'ill begin hy November. with a first a1r date of 
January J9 RY 
In coopellii.Q.n_v.:tttl . North Carolina Association of Broadca~ters. North 
Carolina Coastal Federation. Duke University Marine Laboratory, Pamlico · Tar 
River Foundation. North Carolina Fisheries Association. 

LISBbt>lh Uli/lord Produrtions. J(l/0-g Ula/nut r:reeJt PJ:y .. 
Rtlleigh Nf. ??Mf.. 91!1-B!iQ-2ti?4 
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CITIZEN W- Q MONITORING 1988-89; PTRF 
ABSTRACT: 

Water quality monitoring by volunteer citizens is an 
excellent and meaningful ~ay of incorporating public 
participation in t o APES. Management of estuarine resources 
wil l ultimately prove more effective if the general public 
better understa nds the subtle dimensions of the problems and 
proposed solutions. The project will not only provide 
credible data to the Study but will also increase public 
involvement and education. 

We propose to co ntinue t he citizen monitoring progra m 
established in this year's pilot program on the Pamlico- Tar 
River . As the program expa nds geographically, we will explore 
the possibilities of expanding the extent and so phistication 
of the data collection as well . In addition to the baseline 
water quality data co llected, the monitors will be trained to 
make routine sociological and meteorlogical observations a 
part of their report . · 

We have modeled our pr ogram on the Citizen's Program for 
the Chesapeake Bay . We believeR program of approximately 
50 stations would adequatelv involve the interested 
organizations of the regio n and could be i mplemented by a 
single staff person . 

The Pa~lico-Tar River Foundation (PTRF) will appoint a 
steering committee to supervise the project . The steering 
committee ~ill facilitate t~e efforts of a fulltime project 
coordinator, and will serve as liason to individual volunteers 
in the various watersheds o! the APES region. 

PTRF •ill assist the steering committee during the 
formative stages of the pro~ect; through the hiring of staff 
and in the development of policy and procedur e t hat will 
structure the progr a m. It Is, however, the intent of PTRF 
that i nvolvement by us will gradually diminish as the steering 
co~mittee assurnes more res po~sibility . 

The steering committee ~ill include representatives from 
each of t he citizens groups that foster monitoring projects in 
their watersheds . We have already received verbal endorsemen t 
for this proposal fro~ most of the groups. For the program to 
succeed, it must have the sc?port of North Carolina's state 
vater qual1ty authority. Their assistance in esLa blishing 
quality assurance and quality control are nec essar y to insure 
that the citizen's efforts are viable. The committee will 
include two e mploye es of the state. The recently established 
PERT (Pamlico Early Response Team) is dedicated to close 
interactio n with the public; t his unit is comprised of four 
individuals, any of whom could ideally serve on the committee. 

The person employed es coord inator will be responsible 
for materials acquisition and training prog rams throughout the 
APES study area . She will also collate the data and transmit 
it to APES for storage. The office will be in Washington, NC 
at the PTRF office; the coordinator will develop and maintain 
volunteer data collection, publicize the findings and work 
with state officials to unify citizen data wi t h agency 
monitoring e:forts. 
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CHARACTERIZATION 
AND TEMPORARY 
STUDY AREA. 
Paul 

OF BASELINE DEMOGRAPHIC TRENDS IN THE PERMANENT 
POPULATIONS IN THE ALBEHARLE-PAHL lCO ESTAUR!NE 

Deper~~ent o£ Sociology end Al1thropology 
Eeet Cerol1ne Un~vere1ty 
Greenvllle, NC 27S58 

Thl~ pro)~Ct was designed tc prov~d~ bo~elin@ de•ographic 
date end trenda %or the populations o% the thirty-three eounty 
Albeaerle-Pe=lico Eetaurine Study <APES> ar~e. Two types o% pop
ulotione are ident1£1ed. The £irat is the per~enent population 
which ~e the count o£ people £or who~ a particular co••unity is 
their ueue1 place o£ residence . The second ia the temporary 
recreetionel populet~on, aore apeclficelly, the count o£ the 
overn1ght touriat populotlon. The totel eatiaated population £or 
e co••unlty 1a th& au~ o£ the peraenent population and the over
night population. The eati~etea were developed ua1ng the county 
ae the unit o£ anelys~a. 

Per~enent. populetion count& a re a vailable for eensus yea rs. 
Post-censcl e~ti~ate~ are developed us1ns date on chanse~ in the 
nu•ber of rea1den~1el electr~c ~e~ere. 

E~timote~ of the temporary population ore developed by S@ek 
ing counte o{ four different typee o£ overnight £ec1litiee. 
rir&tr the number o! motela/hotels end the nu~ber o£ =otel/hotel 
rooae ere counted. Secondr the nu•ber of ca•pgrounds and ca•p 
aites ere count@d. Thjrdr the nu~ber oi aarinee and boat al1pe 
are counted. The date £or these thre• typea of facilities ca•~ 

£rom secondary sources plua edd1t1onel on site inapectJon. The 
fourth ~ype of overnight facili ty ia the priva~e recreational 
housing unit. Counts of private recreational houa1n9 ere baaed on 
date £ro~ the Ceneue o£ Houeing. Eati•etee of ~he recreational 
p~pulct~on ere develo~ed u~ing multiplier& refl•ct~ns the avera~e 
nuaber o£ pereone per ~otel roo•, cempeiter boat slip, and 
~ous1ng un j t. 

ln developins e~ti~cte&, count~e& were rank@d by the nu~ber 
o£ di££~rent typ~e o£ recreet~onsl fecilitiea they po&aeaa. 
Overall, Carteret and Dare Countlea had the highest level o£ 
recreet~onel ectivity. Other counttee identifi ed ae having 
aigni£icant a a ounte o£ one or •ore type o£ overn1gh~ recreational 
fec111ty are Beaufort, Curri~uck, Craven, Hyder Pa~licor end 
Perqui•ane. 

The esti•ctee 1nd1cat~ that the pri~e coastline recreational 
counties heve exper~enced significant growth during the l980a. 
During the 1980e the Moat aigni£1cent 1ncreeaee heve co•e in 
private recreet1onel houe1ng, ~ote1B/hotelsr and ~arinae. There 
hea been, 1£ an y, 1ncreeee ~n ce=pgrounde dur1n9 the decade. 
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M E M 0 R A N D U M 

TO: 

FROM: 

SUBJECT: 

DATE: 

Bob Holman c/ 
Wal t.er Clark V 
APES Review Meeting 
October 14 - Washington, NC 

August 29, 1988 

North Carolina's Estuaries: 

UNC SEA GRANT COUEGE PROGAA'! 

Box 6605 
105 1911 Building 

North Carolina Sta te Universit\' 
Raleigh, 1\:or th Carolina 27695-S6C'5 

919 737-2454 

A Pilot Study for Managing Multiple Use in the State's Public Trust Waters. 

North Carolina's Coastal Area Management Act. clearly states that t.he 
management of water areas, especially estuarine waters, is important in 
achieving the balanced use and preservation of the state's coastal 
resources. However, CAMA, through it.s dual program of regulation and 
planning, has, to date, focused on lend end wetland management. In other 
words, the program has given little attention - particularly through the 
program's planning component-to the implementation of a comprehensive 
management scheme for estuarine and public trust vet.ers. Yet, conflicts 
between public trust users in the state's estuarine waters are drastically 
increasing in the face of growing population and development. 

This proposal suggests the devel opment of a management scheme for estuarine 
waters using the model of state and local cooperation set up under the 
CAMA. The scheme v1 ll be tested through a pilot study that will focus on 
a single coastal county's jurisdictional waters. 

The study will involve; <1> mapping resource end use areas in the county's 
estuarine waters- i. e.-shellfish beds, areas heavily used for recreational, 
purposes ect. The services of the s t ate's Land Resources Information 
computer mapping program will be utilized; <2 > the development, using the 
resource maps, of a water use plan. This vill be en extension of the 
CAMA's lend use planning program; <3> the development of local ordinances 
utilizing the water use plan, state regulations and local water use goals 
end desires. 

At the conclusion of the proj~ct the results will be taken to the other 
coastal counties through a series of workshops. 

This study is relevant to the Albemarle - Pamlico Study goal of providing 
information needed to make rational management decisions. 
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PROJECT TITLE/PERIOD OF PERFORMANCE : 

Evaluation of Environmental Management and Resource Protection Programs 
i n the Albemarle-Pamlico Region I August 1988 through July 1989 

PRINCIPAL INVESTIGATOR: 

Robert Nichols, Research Triangle Institute, RTP, NC 

PROJECT ABSTRACT: 

This proj ect wi l l assess the effectiveness of existing pol icies and 
management programs t hat address water quality in the Albemarle- Paml ico 
region. The framework of implementation analysis (as developed by Daniel 
Mazmani an and Paul Sabatier) wi l l be used to evaluate individual programs, 
with an emphasis on State management activities. Programs to be investigated 
i nclude those that regulate pollutant-generating activities (e.g., mun1c1pal 
and industrial point sources, marine waste disposal, stormwater runoff, 
agricultural and forestry practices and Defense Department activities) and 
resource consumption acitivities (wetlands development, shellfi sh ing , and 
f i nfi shi ng). 

Implementation resear ch exami nes the way in which pol icies and programs 
conceived at one l evel or branch of government (usually in a statute) are 
translated into specific actions at another level and achieve certain i mpacts 
on target groups. Success is evaluated us ing specific criteria that have been 
shown to promote effective impl ementation. The six criteria to be used under 
this project are: 

1. Enabling l eg i slation or other policy directi ves t hat set clear and 
consistent objectives 

2. Enabling leg i slation or regulations that are based on a technically 
sound theory concerning what actions wi 11 resul t in achievement of the 
desired objectives 

3. Adequate resources and program structure that will maximize the 
potential for achi eving desired objectives 

4. Implementing agency leaders that possess substant ial managerial and 
pol itical skills and are committed to t he program goals 

5. Active support of interest groups, consti tuency groups and key 
legislators 

6 An environment where the relative priority of statutory goals is not 
undermined by confl ict ing policies or changed conditions. 

A fi nal report will (1) evaluate the effectiveness of critical 
environmental management programs (2) evaluate the overall effect iveness wi t h 
whi ch existing programs address use-conflicts in the region; and (3) where 
necessary, propose changes that may improve t he effecti veness of both 
individual programs and t he overal l structure of resource management 1n the 
region. 
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