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crete floors, freezers and other modern equipment. 
But many problems still remain. There is a need 

for more development of the industry in general and 
for more sophisticated marketing. For example, the 
catch that day was gray trout. Fishermen got about 
20 cents a pound. But the next day, the price went 
down. 

There's another thing about that big catch. It oc­
curred amid a major recreation area in the shadow 
of one of the coast's important tourist attractions­
the Cape Hatteras Lighthouse. Nearby is the 
National Park Service camp ground where surfers 
congregate for annual championships. 

Not far from the point where the fishing was going 
on , a sign on the beach limits commercial fishing so 
that sports fishermen can get a chance at the fish­
filled waters. Offshore, along Diamond Shoals, hun­
dreds of ships have gone down in the treacherous 
waters. 

Cape Hatteras exemplifies many of the pressures 
our coastal resources face-the pressures of com­
mercial fishing, of tourism, of development. The 
University of North Carolina Sea Grant College 
Program's job is to help North Carolinians balance 
the use of resources. 

Advisory agents work with fishermen-both 
sports and commercial-to find improved techni­
ques and equipment as well as develop new 
fisheries. Other agents work with the fish houses to 
help modernize facilities and develop new products. 

Other specialists work with planners and govern­
ment officials on land use management, and with the 
recreation industry and the public on recreation . 

Behind those advisory agents are university 
researchers who provide the background of solid 

research needed to develop our coast wisely. One 
area both researchers and agents are working on is 
improving seafood marketing to even out the fluc­
tuations in price to the fisherman and sell more fish. 
Another matter of interest is the circulation of water 
off our coast now that off-shore development seems 
likely. 

And behind all that are 27 other Sea Grant 
programs around the country standing by to lend a 
hand-and their expertise. 

Helping coastal North Carolinians make better 
use of their resources for improved economic and 
environmental well-being-that's what Sea Grant 
was about in 1976. 



When times were simpler, the people of the coast 
had a close kinship with the elements that shaped 
their lives. They watched the weather-the winds, 
waters and skies and knew what nature had in store 
for their environment and their livelihoods. 

But things aren't so simple any more. Unlike the 
weather, change comes too rapidly and too 
frequently-and with too many twists and turns-for 
people to be able to read ily assess its impact. And 
people can't just rely on their own hands for food 
and shelter anymore. 

Our coast is developing and changing rapidly. In 
1976, more than in any of Sea Grant's previous six 
years in North Carolina, the program responded to 
specific economic and environmental needs raised 
by the coastal public. 

For example: 
- To allow coastal development to continue 

without further damaging the environment-and 
valuable shellfishing waters-through faulty septic 
tanks, researchers came up with promising alter­
natives for backyard disposal. 

- To inform property owners and government 
about the erosion which threatens much sound-side 
land, researchers mapped erosion along 1,400 miles 
of shorelines. Other scientists confirmed that in 
some cases marsh grasses can be planted to slow 
estuarine erosion. 

- To help state and local officials charged with 
coastal land use planning, researchers came up with 
a study which explains coastal ecosystems and 
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evaluates traditional planning tools for their coastal 
applicability. 

Some of those coastal needs require years of 
work. In 1976, long-range work paid off, too: 

-Four short years ago, the typical fish house was 
a rickety wooden building with wooden floors and lit­
tle if any modern equipment. Since 1972, many of 
the state's seafood handlers have turned their fish 
houses into relatively sophisticated plants. Sea 
Grant agents assisted 80 to 90 percent of those 
plants making the multimillion-dollar changes. 

-At about the same time the plants started mak­
ing changes, eels were bringing 18 cents a pound for 
bait. Today, after four years of intensive Sea Grant 
advisory work, 350 part-time North Carolina eel 
fishermen are making about $600,000 a year for eels 
which are being shipped to Europe and the Orient. 
The average price is 50 cents a pound. 

-As increasing development pressures began to 
strain municipal sewage treatment systems, people 
began to look to the ocean for safe disposal. Sea 
Grant-supported researchers began studying our 
coastal waters to see what the effect might be and 
where the wastes might go. This preliminary ground­
work paved the way for the state to fund additional 
ocean outfall studies in 1976. 

There were unexpected benefits to the coastal 
public in 1976, too: 

-Septic tank contractors found a new specialty in 
installing the alternative systems at a cost to 



homeowners of $1,500 to $2,000 each. 
- The Coastal Resources Commission was able 

to take advantage of expertise already developed by 
hiring students trained in the erosion project to 
assess erosion in the southern part of the state. 

- Two new businesses started when advisory 
agents began urging fishermen to insulate boat 
holds to protect catches. The companies have in­
sulated 45 vessels . since 1972. The average cost to 
the boat owner is $1,200. In addition, almost every 
trawler being built in the state is now being in­
sulated. 

-A few years ago, the Migrant and Seasonal 
Farmworkers Association was casting about to find 
additional employment for low-income workers and 
picked up the eel idea. A total of 503 cooperative 
members, including 118 trained and equipped eel 
fishermen, are now involved in some aspect of the 
North Carolina eel business. 

It takes a lot of work to accomplish so much. Sea 
Grant's unique blend of research and advisory ser­
vices makes it possible. In 1976, 16 research pro­
jects were funded on four campuses of the Univer­
sity of North Carolina. Working as go-betweens with 
the researchers and the public were advisory agents 
stationed at the coast and in Raleigh. These agents 
who concentrate on the practical make Sea Grant 
unique among research programs. The give and 
take makes the program both flexible and respon­
sive to specific coastal needs-for long and short 
range work . 

And, there are times when an immediate need or 
fantastic idea arises-one that can't wait for our 
regular funding cycle. When that happens, mini­
grants or project initiation funds are used to fill in the 
gap. In 1976, the alternative septic tank work was 
started in this way. Also, studies were begun or com­
pleted on the impact of superfarm drainage, on us­
ing Japanese black pine or cypress trees to slow 
erosion, on computerized vessel record keeping for 
fishermen, on eel aquaculture economics and on the 
economic feasibility of finfish processing. 

Also in 1976, our program added two sets of 
hands. A new specialist in recreation joined the 
program mid-year and began immediately to get to 
know the coast and its needs. The agent worked on 
using live eels for bait and the economics of eeling. 
He also began plotting ways to assist the charter 
boat fleet, marinas, sports fishermen, and just plain 
folks who want to have fun at the coast. 

A second communicator also joined the program. 
Getting the word on research and advisory services 
out to people who can use it is a key job at Sea 
Grant. With the additional writer/editor, we were 
able to increase the publications we gear to specific 
audiences. 

It's been a busy year. 

From the director 

This report marks the completion of the sixth 
year of the Universi ty of North Carolina's in­
volvement in the Sea Grant Program. It has 
been a noteworthy year in several respects. 

In September, the Governor of North 
Carolina and the President of the University of 
North Carolina accepted on behalf of the 
program a plague designating the university as 
a Sea Grant College. This designation 
highlights excellence in the university's con­
tinuing commitment to focus its research, 
education and advisory resources on priority 
coastal concerns. 

Our program efforts are people-oriented . In 
order to more nearly meet this important goal, 
we added another communications specialist 
to our central staff to increase information dis­
semination to coastal users. We also added a 
recreation advisory specialist to meet another 
specific coastal need. 

Several research projects began to bear fruit 
during the year. As evidenced in the following 
pages, we were able to develop answers to 
knotty questions and put that information to 
work solving coastal problems. 

Sea Grant provides a unique combination of 
research , education and advisory activities in 
marine affairs. This blend enables the univer­
sity to discover new information and then see it 
through to actual application, thus, efficiently 
and effectively responding to pressing coastal 
issues. 
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Fishing for a living is only as reliable as nature is 
capricious. Catches come and go. The weather is 
sometimes friend and sometimes foe. 

Fishermen need every break they can get. In the 
case of Ephrom O'Neal, the break he needs may 
take the form of an oyster "farm" he can fish in 
protected waters year round. 

The "farm" is a pontoon contraption from which 
trays are suspended. The trays are filled with one­
half to three-quarter inch seed oysters. Oysters grow 
to market size in less than two years. The "farm" is 
anchored in a canal near a friend's home in Hat­
teras. 

O'Neal has been working with Sea Grant marine 
advisory agents Hughes Tillett and Sumner Midgett 
on the demonstration project since the spring of 
1976. The agents designed the "farm" and put out 
80,000 oysters after two test gardens yielded 
marketable oysters in 12 months. The pontoon is of 
sufficient size for the agents and O'Neal to evaluate 
the economic feasibility of a commercial operation. 
O'Neal says the oysters are "doing very good." 

Once the pontoon and trays are set up, O'Neal 
says the only costs are for labor (washing off ac­
cumulated algae) and seed oysters (about $1 O a 
thousand). He thinks the prospects for a profit are 
good . Oysters bring anywhere from $7 to $30 a 
bushel, depending on the quality and on the market. 
There are about 300 in a bushel. 

"If these oysters produce a marketable size," 
O'Neal says, "then I'm going to seed and replant" a 
larger volume for a commercial-size operation. And 
if he can produce enough oysters, O'Neal plans to 
open an oyster bar to sell his home-grown seafood. 

Even if he has to sell on the open market, O'Neal 
thinks he has two advantages over other oyster 
fishermen: he can sell his oysters year-round, not 
just during the official season. And, if he doesn't like 
the price, he doesn't have to sell. 

Sometimes the break a fisherman needs is as 
simple as improved equipment that takes some of 
the drudgery out of the job. A staked pound net, for 
example, is commonly used in sound fishing in 
North Carolina. 

Yet, accor-ding to Calvin Burris of Buxton, 
"You've got a day to go get your stakes, and that's a 
hard day-cutting stakes and dragging them out of 
the swamps. And then you got another day possibly 
of setting them, maybe longer. And then possibly a 
day of putting in your pound." 

But fishermen like Burris are learning from agents 
Tillett and Midgett that a floating pound net 
eliminates most of the work . 

Says Burris, "If you've got all your anchors and so 
forth, you could set it within a half a day." Unlike the 
staked net, the floating net holds up in storms and 
can be readily moved . 

In 1976, Midgett and Tillett traveled to Maine to 



learn about the floating net from Sea Grant agents 
and fishermen there. Back in North Carolina, the 
agents let Burris and his partner, Johnny Williams, 
test a floating net loaned to UNC Sea Grant by the 
folks in Maine. In addition, Burris and Williams 
bought a floating net of their own and they are mak­
ing another for ocean fishing. 

Spreading the word on innovations is a part of the 
job Midgett and Tillett do for fishermen. In 1976, 
they also spent hours upon hours answering several 
hundred requests for assistance or information . 
Among other things, they helped fishermen build 
equipment, get loan information and find boats to 
buy. It was all part of the effort to make fishing a 
more efficient and profitable enterprise for North 
Carolinians. 

jj [}f)&][fi]@ wo(l[m [l@@@[l@@ 
Fishermen could also use a hand with their 

record-keeping. Computers at North Carolina State 
University (NCSU) have long assisted farmers in 
keeping profits, taxes and costs straight. Now, Jim 
Easley of the NCSU school of economics and 
business, has determined through test runs that the 
computer programs could be adapted for fisher­
men's use. 

The system, reports Easley, is capable of ade-
quately summarizing trip records into monthly and 
yearly accounts useful in tax reporting and financial 
analysis. Easley expects instructions for vessel 
records will be included in a rewritten manual on the 
system. The service would then be made available to 
fishermen for a fee. This work was supported by a 
Sea Grant mini-grant. 

In 1976, marine advisory agents Hughes 
Tillett and Sumner Midgett: 

-Answered several hundred requests for 
information or assistance. 

-Opened a library for fishermen and 
coastal residents in the N.C. Marine Resources 
Center /Manteo. 

-Maintained supplies of publications in 20 
racks along the coast. 

-Demonstrated the success of oyster "gar­
dens." Two small-scale demonstration projects 
yielded market-size oysters in a year's time. 

-Initiated a demonstration project large 
enough to evaluate the economic feasibility of 
oyster farming as a result of the successful 
pilot projects. 

-Assisted five people in finding leaseable 
bottom land for clam farming, which the agents 

Calvin Burris, Buxton fisherman 

have also been developing. 
-Continued advisory work on labor-saving 

hydraulic-powered fishing gear for small boats. 
Seven small boat fishermen have installed trap 
pullers on their boats and two trawler captains 
are making plans to install hydraulic-powered 
winches on their boats. 

-Brought a floating pound net from Maine 
to North Carolina for demonstration. If further 
tests confirm early good results, the agents will 
show fishermen how the floating net can 
replace the cumbersome staked net. 

-Held the following workshops on: 
hydraulics (1 ), floating pound nets (2), weather 
forecasting (1), clam and oyster culture (4). 
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Thomas Ferrell, part-time eel fisherman 

In about six weeks, Jake White, mechanic and 
part-time eel fisherrn.an, sold_3,180 po.unds of eels 
for 75 to 85 c~nts a pound.Jhe eels Wfil~ sold gutted 
aria cleaned in a neighborhood near his home in 
-miiglewood, North Carolina. White figures his profit, 
after costs were deducted, averaged about 74 cents 
a pound. Notbad part-time work, if you can get it. 

Back in 1972, Sea Grant advisory agents set out to 
assist part-time fishermen by developing a new 
fishery which would tap abundant supplies of some 
underutilized species. They chose the eel. Work with 
the once lowly bait has continued to the present. 
Jake White is among the many people Sea Grant 
agents assisted. 

In addition to helping fishermen with designing 
equipment and finding buyers, advisory agents have 
also worked with processors on handling, plant 
.design and packaging . In 1976, advisory agent Skip­
per Crow spent about 50 percent of his time 
responding to inquiries coming in from North 
Carolina and other states and countries. Other East 
coast states are now developing eel fisheries. 

In late 1976, Crow also began to develop the 
fishery in the southern part of the statE,l-that's how 
Jake White got involved. And Crow is also 
cooperating with other Sea Grant personnel to 
develop a bait market for undersized eels. 

Eel fishing is now well established in North 
Carolina. Seven in- and out-of-state buyers are 
purchasing eels for European markets-where they 
are a delicacy. The price for export eels ha$ 
stabilized at about 50 cents a pound. Approximately 
350 part-time fishermen make $600,000 annually. 

In terms of worldwide dollars connected with the 
state's eels for such items as transportation , fuel, in­
vestments, profits and road use taxes, $600,000 
translates into $6 million. _The state now makes up 
between seven and 15 percent of the nation's eel ex­
port. 

One export company, East Carolina Industries, 
(Eel) is now devoting a larg_e _parforits efforts t(fthe 

e ennaustry in trap building, fishing or exporting. 
The cooperative, wh ich is part of the Migrant and 
Seasonal Farmworkers Association, now has 503 
members, all of whom are involved in some aspect 
of the eel business. ECI, which seeks to find ad­
ditional employment for low-income workers, has 
now received federal grants totaling $835,000 to 
develop its eel business. 

You might say Mark Silva takes his work home 
with him-or wherever else he happens to be. After 
traveling in Austria and Germany to climb mountains 
and look into aquaculture, Silva and his wife drop­
ped in at Sea Grant's experimental eel farm near 
New Bern, North Carolina. That's when Silva began 
taking his work to his home in Melrose, 
Massachusetts. Up until a few months ago7"Silva had 

10 ana20gallon tanks containing growing eels in his 
basement and his kitchen. 

Now Silva has begun setting up his eel culture 
business in earnest. The 55,000 pounds of eels he 
hopes to market from his first crop will not be grown 
in his Melrose kitchen. 

Silva is setting up indoor, 7,000 gallon tanks with 
heated recirculating fresh water systems to raise 
eels. "The culture, " he says, "may pay for itself in a 
few years ... Eel is one of the best species for 
culture in the world." 
- ·~ go_e§_well, .Silva says he might be able to raise 
one million pounds of eels a year. In addition , 
beca~ he market is a huge sort of thing, it looks 

-very lucrative at this point." Silva is also interested in 
equipping other people who would like to set up 
aquaculture businesses. 



John Foster, eel farm 

A spinoff of all the eel fishing g_oings on is the eel 
aquaculture project near New BernJ he farm was 
developed rn 1974 with the idea that the worldwide 
demand for eels would cont inue to be unmet. ln.J.he 
last year, the project has assisted five commercial 
eel farming operations, among them Silva's. Hun­
dreds of others have requested information on the 
eel culture project. 

Proje.c.t_.9_irector, Bill Rickards of North Carolina 

State University says he and his colleagues, Walt 
Jones and John Foster, have developed a reliable 
technique-one which can be reproduced with the 
same results, One quarter to one half pound eels 
can now be raised in 14 to 16 m_qnJhs. In the wil~, 
.such growth would take from five to seven years. 

In addition, the researchers have perf~cted . a 
feeding tray which ends waste and allows monitor-
ing of foop consumption . They have also virtually 
eliminated diseases, which can oe real problems in 

the hot-lYouse environment ·pf_ Jlfl. . ~sru~fculture 
system. 

· Additional studies were begun in 1976 on food 
conversion efficiency and growth, on fat content and 
composition in wild and cultured eels, and on the 
econom ics of the culture project. 

Finally, the eel story takes one last twist. Young 
eels or elvers are trapped in the wild in the spring 
when they move upriver. It takes about 4,000 elvers 
to make a pound. In aquaculture, these tiny things 

-·are then put in the grow-out ponds to mature. 
Because eel farms in Taiwan a.nd Japan have 

been unable to obtain elver stocks at home, they've 
begun shopping for elvers in this country. When 
word b_g_gan to spread that eels were being caught in 
North Carolina, the Oriental culturists began calling. 

At least 10 prospective buyers contacted Sea 
Grant wanting over 100,000 pounds of elvers. Prices 
they were quoting started at $50 or $60 a pound to 
the middleman and went up to as much as $325 to 
$375 a pound delivered in the Far East. One airline 
has outfitted a 747 with tanks (designed by Mark 
Silva) to ship elvers from this country. 

Richards and Crow were contacted by 10 people 
who were interested in harvesting elvers for the new 
market. At least four of the fishermen actually fished 
for elvers. A great deal more interest in the fishery is 
anticipated. 

To protect spawning stocks, Rickards and Crow 
have begun working on regulation of the fisher.y with 
state officials. 

OfJO@!JDOO@!JD(l~-------------
Fishing 

In 1976, Sea Grant advisory agent Skipper 
Crow: 

-Determined that advisory efforts over the 
last five years have paid off. The eel fishing in­
dustry is now well established with approx­
imately 350 fishermen . 

-Responded to approximately 200 requests 
for information. 

-Attempted to develop a bait market for un­
dersized eels which are culled out in commer­
cial fishing operations. 

An economic analysis done by Sea Grant 
recreation specialist and economist Leon 
Abbas revealed that, under the study condi­
tions, a minimum of 30 pots would have to be 
fished to make a profit. Work-sheets were 
developed so that fishermen could evaluate 
their own situations. 

Farming 
In 1976, researchers at the New Bern eel 

farm: 
-Provided technical information or advice 

to_f ive ~el gu lture businesses and one univer­
sity experimental project. 

-Successfully continued grow-out and 
culture demonstrations. Growth of elvers 
seems to be paralleling that from the previous 
year. 

-Perfected an eel feeding tray which allows 
virtually 100 percent consumption. 

-Provided information either in person or 
via letter or telephone to over 300 people who 
contacted the project for information on eel 
culture. 

-Virtually eliminated loss of elvers due to 
disease. 

9 



Five years ago, she was living in Tennessee and 
had never touched a fish. Today, she's at the center 
of a rap idly developing seafood business. While she 
expects the business will take a few years to get on 
its feet, she is sure it will succeed. 

It started a few years back with Alleen Cook's hus­
band, who's now a shrimper in North Carolina. He 
asked if she would like to lend a hand at Leslie Lee's 
fish house. 

First, Mrs. Cook worked sell ing fish reta il to 
weekend customers. Then it got to be two or three 
days a week. And now she is running Lee's new 
retail seafood market in Wilmington. She found, she 
says, that she "took a liking to it." 

The new seafood market at Monkey Junction on 
the road to Wrightsville Beach looks from the out­
side as though it might have once been a gas station. 
Inside, Mrs. Cook has had the walls cleaned and 
painted shiny white. Gradually, the store is fill ing up 
with the necessary equipment. One display case 
holds fresh iced fish, another holds live lobsters, 
others hold frozen seafoods and cold drinks. Mrs. 
Cook estimates that once all the freezers, ice 
machines and other equipment are installed, such a 
business would represent an investment of $100,000 
(including the cost of the land). 

Fish are brought to the market mostly from Lee's 
wholesale business in nearby Hampstead . Trucks 
moving regularly from there to northern markets 
bring in whatever local fishermen can't provide. In 
turn, Mrs. Cook buys clams and some finfish in large 
quantities to send to the wholesale business. 

Nothing goes to waste. Scraps from cleaned fish 
are sent to Hampstead for use as crab bait. "We've 
got a place for everything," says Mrs. Cook. "The 
wholesale and retail complement one another." 

That's a point that Ted Miller of the North Carolina 
State University Seafood Lab in Morehead City has 
been trying to make in the last year. Miller and the 
rest of the staff at the Lab are dedicated to improv­
ing the seafood industry in North Carolina. Miller 
worked closely with Mrs. Cook and Lee to set up the 
new retail business. 
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The idea is catching on. Already six new retail 
markets have opened in conjunction with wholesale 
businesses. Miller sees several advantages to the 
setup: the complementary businesses help smooth 
out the slow seasons in wholesaling; the retail outlet 
gives seafood businesses a way to test their 
products; and stocking such a market encourages 
the wholesale business to maintain a var iety of 
seafoods not commonly available in fish houses. 

Alleen Cook, Lee's Seafood 

Finally, Miller says, the retail outlet gives the 
wholesaler an opportun ity and the incentive to get 
into packaging and freezing in a top quality way. 
Miller and others in the state seafood industry feel 
that frozen products would add flexibility and more 
market appeal to North Carolina's products. 

O{Jo@@OO@@ft@-----

The North Carolina State University Seafood 
Laboratory, wh ich is run in cooperation with 
UNC Sea Grant and the Agricultural Extension 
Service, is located in Morehead City. In 1976, 
project coordinator t=rank Thomas and staff 
members Ted Miller, Joyce Taylor, Dave Hill, 
Skipper Crow, Keith Gates and Clark 
Calloway: 

-Worked with processors on plant improve­
ments totaling well over $1 million. Intensive 
work was done with 10 companies on plant 
floor plans and planning for retail markets. In 
each of these cases, the companies were going 
into an entirely new operation. Others received 
assistance in such matters as equipment and 
refrigeration. Since 1972, the Lab has worked 



Clams tor the wholesale business 

Mrs . Cook is certainly a believer. "I like to experi­
ment with things," she says. She's learned to glaze 
fish in a lemon-gelatin mixture the Seafood Lab 
developed to lock in freshness. And she's also learn­
ing from Miller how to package different products. 

The freezers boast samples of some of the new 

with 80 to 90 percent of the North Carolina 
seafood businesses which have upgraded their 
facili ties. The result is a more sophisticated in­
dustry of modern plants with refrigerator 
rooms, freezers, ice machines and concrete 
floors. 

- Had 558 extension and advisory service 
contacts. 

- Took 119 field trips to survey plant 
capacit ies and production levels. 

-Supplied 5,966 pieces of literature in 
response to questions. An information retrieval 
system was set up, with mini-grant funding, to 
speed handling of the numerous requests. 

-Found that croaker, correctly frozen in the 
round , has excellent keeping properties and 

products Mrs. Cook is planning to stock. The 
products are just the sort of thing the Seafood Lab 
folks think will sell. There are frozen shucked 
scallops and frozen breaded bluefish . There are 
king mackerel steaks and small flounder packed in 
five-pound boxes. 

The boxes, developed by the Seafood Lab, con­
tain several packages of about three fillets each . 
Mrs. Cook explains that there is enough in the box 
for two or three meals. "All they've got to do is pull 
out a package and thaw it." 

As soon as display freezers are set up and labels 
{which are required by law) are printed, Mrs. Cook 
plans to get into packaging in a big way. "Anything 
that you package in a neat little pack you can sell. All 
the tourists have to do is pick it up." 

She may also try selling ice chests packed with a 
variety of those frozen products for the tourist who 
wants to take a little of the coast home. Miller es­
timates the chests, which the Lab is experimenting 
with, will travel unrefrigerated for up to two days. 

And that isn't all. "I 'd like to have a kitchen for 
things like smoked mullet, steamed crabs, shrimp," 
says Mrs. Cook. When the time comes, the Seafood 
Lab staff will help her with that too, just as they 
helped Leslie Lee. Lee has gotten assistance from 
the Lab in the past on the retail market, on wholesale 
and retail plant design, on new products, on scalers 
and cutters, and on clam products. It's all part of the 
effort to develop the tremendous potential of North 
Carolina's seafood industry. 

But for now, the lady from Tennessee is "real 
proud of what it's doing already. I think it's done real 
good ." 

that use of gelatin-lemon juice glazes on fillets 
gives added protection for freshness. 

-Participated in research experiments 
which increased the shelf-life of fresh iced crab 
to three weeks. 

-Worked with Cryovac Division, W.R. Grace 
and Company, Duncan , S.C., to develop 
packaging for fishery products. The bulk 
storage method provides good quality raw 
materials for processing. 

-Served in an advisory capacity at monthly 
meetings of the N.C. Fisheries Association 's 
Technical and Product Development Commit­
tee. This provided a regular opportunity to 
keep up with and assist in tackling industry 
problems. 

11 
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The stereotype is familiar. Seafoods caught off 

North Carolina are sold to one of the state's hundred 
or so "fish .houses." From there. the fish are sent by 
tractor trailer to markets in Virginia or New York. 
Then the. ptaduct is returned to the state for retail 
sale. 

The stereotype is as wrong as it is familiar. 
Research just completed by John Summey at East 
Carolina University shows that the state's seafood 
marketing channels are far more complex and 
sophisticated. 

That's irnportant information for Paul Allsbrook of 
the state Department of Commerce, Division of 
EconomJq pevelopment. Allsbrook's job is to sell 
North CatoUna .seafood products by promoting the 
products and finding new markets .. The state sells 
approximately 2 percent of the seafood eaten in the 
United States, but receives less than that percentage 
of the sales dollars. According to Allsbrook, there is 
tremendous potential for expanding North Carolina 
seafood marketing and there is a marked need to 
identify more profitable markets. 

But to know where fish aren't going that they 
could go, you tirst have to find out where they are 
goi11g.V{h'at ~ummey found was that a majority of.all 
but one species studied was retailed within North 
Carolina vglthout leaving the state first. 

Seaf°'bd marketing in the state is broken up into 
three major geographic districts in Summey's study. 
The northern district, from Beaufort and Hyde Coun­
ties to the Virginia line, principally served out-of­
state matk~ts. That portion of .their volume that did 
stay in-st$was absorbed bycoas1aI area markets. 

The ci~htr~<,iistrlct, south to Qs1;teret County, ser-
ved both'I11.:state and out-of.,.sta rkets, with the . 
propnrt{J.iosi/yarying by .. ~•r,·e ·.. ... . . 1'he product 
remafningJn the state was sold'atrnost entirely in the 
coastal .mlie: · ··· · 

The stluthern district, from Onslow County to the 
South Carolina line, had the greatest diversity in the 
general markets served. Markets were both in- and 
out-of-1:itate. In-state sales included a substantial 
volume ,ynoving into the North Carolina Piedmont 

-, ,,~ ', ,,_ ', 
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and mountains. These. southern North Carolina 
dealers appear to be the principal suppJiers.oNfesh 
iced seafood to the .s\ate's· Inland mafkt:1ts •. , .\' , 

With thls .. valuable i1JformatIon,.All$~i'OOk<caqsri9w 
better. tailor his marl<etJi'lgiefjorts. ''I 'NiSis . ' . :~\ 
that as much seafoocl ~tay~d in North Qafcil . . . ·. Jt 
did," says Allsbrook. The$tudy''h, deflnitelygi;>qgto 
be an asset ... It kind.of opened our eyes·a littl~blt" 
He would like to see mo.re equal marketing abtUiyte>r 
both retail and wholesale In. the entire coast.al zone. 

"We need to be so much more sophisticated·1han 
we are," says· Allsbrook. lfl order. to :deyel~~.the 
state's seafood industry, Allsbro.ok thlliks Alsh 
houses must be Wi.llinQ}(? tryiroJn)pply ITl~r~dJitan,, 
out-of-state ·markets/ in. the· Midwest; fofe>earlQple; 
Allsbrook .will use Stimmey's information tof help 
promote out-of-state sales from those North 
Carolina areas identified as comparatively weak. 

Allsbrook will also concentrate on grocery stores 
and on in-state sales .to the booming seafood 
restaurant business. 

Through expanded markets North Carolina 
seafood should sell m<>re. and ce>mmanct a hi.gher 
price, giving the state's businesse$ a fal~er stlake. . ,, ,, , . ,',' ;,' .,, 

In 1976, researcher· Summey: 
-Surveyed the· sources and the channels of 

distribution used .by North .. caroJfna se1:1tood 
dealers for the frestriced seafood th:9¥ .~an, 
died, Th.a seyen.'SPlifdies.: otseal~~Q'1"t~df%ci 
were floundef;:"' " ; trottt; cro ·• ... . . . f 
blUafiSh, rnulfe( .. ··.· .,· • ·.·· .•. :P.• i . . . '·· .· .. ,·· 

-Found that,a'tnaio.rity of the statr;tt~#fl$. 
staying in~stat& .ilftd.\tl'lat tt'lre.e CQ'~tt~':,eas 
serve different markets; Reports due 1>ttt tn 
1977 will review>tllese findings as well as the 
sources of suppty< for inland retall seafoOd 
markets. · 
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Tom Caroon lives with his work. There on the 
edge of Oriental, he has clustered home, seafood 
business and crab picking plant within easy walks of 
one another. Living with the business as he does, 
Caroon has seen the importance of keeping things 
well scrubbed. He knows that good sanitation is 
crucial to maintaining product quality-and his 
businesses. 

The crab plant is regularly washed down with 
chlorine. Workers are instructed on the hazards of 
contamination, temperatures are carefully con­
trolled. Every effort is taken to make Riverview Crab 
Company's crabmeat a quality product. 

But crabmeat is a sensitive product. It has to be 
picked by hand. In the food business that can cause 
problems. So when Sea Grant researchers and ad­
visory agents approached Caroon with the 
possibility of further improving sanitation and shelf 
life, he accepted readily. 

What the North Carolina State University 
researchers, Neil Webb, Frank Thomas, Don 
Hamann and Sea Grant advisory agent Ted Miller, 
did sounds simple. The crabmeat, which is picked 
directly into packing containers, was dumped onto 
an inspection belt where additional shell particles 
were removed. The meat was then steamed a 
second time (the first is before the crabs are picked) 
to reduce contamination. 

The effect was dramatic. Studies showed that the 
simple process increased shelf life to as much as 
three weeks. In some cases, that would more than 
double shelf life. That means that the product is 
viable and saleable longer. The process also 
reduces shell fragments, making the crabmeat more 
acceptable to consumers. Furthermore, the method 
did not detract from the "fresh product" accep­
tability of the crabmeat. 

"Another week or two would really help us," says 
Caroon . "That makes a whole lot of difference in the 
shelf life." In Caroon's plant where sanitation was 
already good, the microbial count was still further 
reduced by the additional steaming. The prolonged 
shelf life of the crabmeat is an indication of t(:le fact 
that microbial counts remained relatively low until 
the third week of refrigerated storage. The fact that 
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Tom Caroon, Riverview Crab Company 

this work was done under plant conditions indicates 
that the results can be of substantial value to the 
industry. 

Because of the success of the experiment, Sea 
Grant advisory agents are working with the state 
Shellfish Sanitation Laboratory to get the new in­
spection and steaming method approved . They are 
also working with the Shellfish Sanitation Lab on 
other ways to reduce the handling of the highly 
perishable delicacy. 

The industry, one of the three most important in 
seafood in the state, brings in about $11 million an­
nually. Because the crab industry as a whole has 
tremendous potential for improving its technology 
and sanitation, Sea Grant personnel have worked 
with it for several years. 

Should the state's 29 or so crab processors adopt 
the new steaming method, the potential value to the 
industry would be about $1 million annually. 



Hot dogs and sandwich meats have long been a 
staple of American diets. Those products were 
created , in part, to put unused red meats to work . 
That saves protein and money. 

So why aren't there similar fish products? A lot of 
fi sh gets wasted either in filleting or because certain 
species are bony, too plentiful or unpopular. All that 
protein and potential profit go to waste. 

In 1976, North Carolina State University 
researchers Don Hamann, Neil Webb, Frank 
Thomas and advisory agent Ted Miller tackled the 
possibilities for mechanically boned fish tissue 
products . There has long been consumer interest in 
f laked fish , so the researchers thought commercial 
possibilities might be good. 

But you just don't go out and invent a fish hot dog. 
Fi rst you 've got to figure out what kind of textural dif­
fe rences you might get from different fish species 
once they're boned . So work in 1976 compared dif­
ferent species caught in different areas. 
areas. 

What the researchers found was that there are in­
deed differences among the species. That means 
there would be differences among the products 
made from those fish. 

The changes seem to pop up when the fish are 
cooked. The heat breaks up the protein and affects 
the texture of the various species differently. 

That set the stage for 1977 work which is being 
done to overcome the textural changes in order to 
create uniform products. This would make more 
species more acceptable. Researchers concen­
trated on rapid heating . When all is said and done, 
they will be able to make mechanically boned fish 
products of good, uniform texture. 

Already, one North Carol ina processor is using 
fish flakes in combination with other seafoods. The 
flakes are removed from the skeleton by a steaming 
process. Other processors are interested in com­
bination products as well. 

More generally, the researchers, along with 
graduate students and research assistants, looked 

at functional properties of fish tissue. They studied 
how tissue-boned, filleted, otherwise processed­
performs as a food. Related work was done in 1976 
on superchilling, aging, freshness, and tenderness. 
A dissertation and two theses are being prepared on 
this work. 

15 
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Bob Benton has thousands of acres of shellfish 
waters in North Carolina and all the thousands of 
people who eat North Carolina oysters and clams to 
worry about. 

"What we're all about," says Benton, head of the 
State Shellfish Sanitation Laboratory, "(is) protec­
tion of the consuming public. If a lot of people get 
sick from North Carolina shellfish, we have failed 
somewhere." 

Benton and Sea Grant-supported scientists aren't 
satisfied with the tests that are currently used to 
determine the safety of shellfishing waters. Though 
Benton says his office's track record is good, he 
would like to have current tests either validated or 
modified on the basis of Sea Grant research. The 
present standards were established on the basis of 
bacteriological work done 36 years ago. 

One problem with that standard is that no one 
knows if the current bacteriological tests for fecal 
coliforms are an adequate indicator of enteric 
viruses which cause such diseases as hepatitis and 
polio . There is also evidence that they may not be 
adequate indicators of other pathogens. Pathogens 
either exist in the marine environment or may be in­
troduced by land runoff. 

So, Benton and Marvin Speck of North Carolina 
State University in Raleigh, and Mark Sobsey of the 
University of North Carolina at Chapel Hill, have 
been collaborating to test the standard tests and 
come up with new tests if necessary. 

Benton's staff checks the samples for fecal 
coliforms according to standard procedures. Then 
samples are sent to Raleigh and Chapel Hill for 
further testing. 

In 1976, Sobsey developed and evaluated a new 
method for detecting enteric viruses in oysters and 
clams. The method is simple, reliable and sensitive. 
In 1977, Sobsey will evaluate and apply his methods 
under field conditions. 

Speck, in 1976, developed a new method for 
detecting otner hazaraous microorganisms. The 
pathogen that cropped up most frequently in North 
Carolina seafood was Vibrio parahaemolyticus. 
Speck's findings are important because the 
pathogen was not formerly thought to be a problem 
in North Carolina. Speck's preliminary tests showed 
as many as 20 times more Vibrio (a cause of food 
poisoning) than standard tests Indicate. 

Speck has detected fhe higher levels of Vibrio 
parahaemolyticus with what he calls the "repair 
method." With this method, Vibrio is given .a chance 

to repair itself after processing (such as steaming or 
freezing). Speck has found that injured Vibrio can 
overcome even cooking and freezing. Since they 
multiply, any mishandling of the seafood can raise 
the Vibrio count to unhealthy numbers. In the 
kitchen or the processing plant, that means the 
reviving Vibrio can accelerate spoilage and cause 
sickness. 

Some of the high counts Speck's tests have 
shown for Vibrio suggest that re-contamination is 
occurring during handling of the product in seafood 
plants. Speck and his colleagues are working with 
seafood plants to improve sanitation. 

While Benton says, "We feel the plants are in 
reasonably good shape," he adds, "there is always 
room for significant improvement." 

Speck, Sobsey and the staff at the Shellfish 
Sanitation Lab will correlate all results and further 
testing during 1977. After everything is completed, 
Benton says, "It's going to be extremely interesting 
to show the relationships of fecavcoliforms, viruses 
and other pathogens. 

"It could possibly denote a lileed for changes in 
the standard or give some more validity to the stan­
dards we use." 

Recent explosive news about mercury and 
kepone in fish has pointed out the need to know 
what contaminants other than microbes are in 
seafoods. So North Carolina State University food 
scientist George Giddin,gs has been looking at how 
processing affects both the heavy metal contami­
nants and nutrients in seafoods. 

Heavy metals can be harmful to man and marine 
life. And it appears that estuaries concentrate 
metals. It also seems that the metals are more toxic 
to young forms of marine life, making the estuarine 
"nursery" particularly vulnerable to increased metal 
levels. Metals occur naturally in the estuaries and 
are added through pollution. With industrial 
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development-a source of many metal 
contaminants- increasing near the coast, many 
suspect pollution will increase. 

After a year's work, Giddings has perfected much 
of the methodology needed to detect metals in 
seafoods. 

Benton and his staff are assisting Giddings in 
sample collection. Says Benton, "We feel this will be 
important information." Benton's office already has 
plans to begin sampling of heavy metals as part of 
its own routine. He hopes Giddings' work can be "a 
guideline to us in where we need to concentrate 
more." 
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Work done on the vulnerable calico scallop has 
established that processing has a significant impact 
on edible tissue composition. One major con­
taminating culprit Giddings identified in the process­
ing was the flume. 

The flume uses water to carry seafood through a 
plant. What Giddings found was that the water used 
in the process stores up contaminants and that 
those contaminants can be transferred to the 
product. Giddings concludes that the water should 
be changed more frequently than is generally the 
case. The fluming medium could also be altered to 
promote removal of contaminants from edible tissue 
or inhibit the depletion of nutrients. 

[}{]O@fmOO@fma@------------
In 1976, three Sea Grant-supported 

researchers looked at seafood safety : 
SOBSEY 
-Developed and evaluated a simple, 

reliable and sensitive method to quantitatively 
detect and recover enteric viruses in oysters 
and clams. 

-Planned and began an extensive field 
study to further evaluate and apply this virus 
detection method under field conditions. 

SPECK 
-Developed a procedure for detecting in­

jLJred Vibrio parahaemolyticus in seafood, es­
pecially processed seafood. 

-Found the organism in greater numbers 
and in higher frequencies in commercial 
products than standard methods revealed . In 
many samples, the incidence of Vibrio was 20 
or more times greater than the number detec­
ted by the recommended method. Vibrio was 
isolated in 13 percent of crabmeat samples, 29 
percent of finfish samples, 35 percent of 
scallop samples, 65 percent of oyster samples , 
68 percent of shrimp samples and 78 percent 

of clam samples. 
-Determined that the method also served 

as a valuable tool in identifying the source of 
Vibrio contamination in different types of 
seafood during commercial processing. The 
data indicated where products were handled 
under poor sanitary conditions. 

GIDDINGS 
-Found that scallop processing-primarily 

fluming-has a significant impact on edible 
tissue composition and that processing can be 
modified to take advantage of desirable effects 
(removal of contaminants from edible tissue), 
and lessen undesirable effects (depletion of 
nutrients) . 

-Assisted the state Shellfish Sanitation 
Laboratory in expanding monitoring to include 
heavy metal analysis in addition to 
microbiological examination. 

-Developed important methodology con­
cerning the anodic stripp ing voltameter which 
was passed on to the National Shellfish Safety 
Program Chemistry Task Force. 
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For a while, Jim Hearin of Shrimp Culture Incor­
porated had a $50,000 headache. It was a recurring 
headache that cost a subsidiary company, Seafarms 
de Honduras, that amount in monthly operating 
costs alone. 

Seafarms de Honduras, on the Pacific coast of 
Honduras, is 130 acres of ponds in which shrimp are 
grown to marketable size. But for four or five months 
the progress of the farm was held up because many 
millions of post-larval shrimp were dying. 

Hearin got in touch with Sea Grant-supported 
researcher Chuck Bland at East Carolina University. 
Bland, who has been studying the fungal diseases 
associated with salt water aquaculture, was able to 
diagnose the cause of Heerin's headache. The 
culprit that had been killing all those shrimp was 
Lagenidium. What's more, Bland knew just the cure, 
which has, according to Heerin, "proven extremely 
successful." 

Bland has been identifying and finding controls 
for fungi that infect such marine crustacea as 
shrimp, lobster and crabs in aquaculture. The Sea­
Grant supported work has been going on since 
1970. 

Since 10 percent of the world's seafood supply 
already comes from aquaculture and more will in the 
future, knowing more about disease-producing 
fungi in salty waters is essential. Some fungi are so 
powerful they can, in a matter of hours, wipe out an 
entire crop of shrimp or crab or lobster growing in 
confined spaces. 
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In 1976, researcher Bland: 

-Completed tests for the fungicidal control 
of the fungus Halipthoros using five com­
pounds. 

-Discovered the temperature ranges at 
which various strains of Lagenidium grow best. 
This is important for aquaculture, especially for 
those operations which use heated waters. 

-Found three chemicals which inhibit 
growth of Lagenidium. Both the chemical and 
the heat factors are crucial in devising treat­
ment programs. 

Bland's work has concentrated on a particularly 
abundant and devastating fungus called 
Lagenidium. He is now able to identi1y several dif­
ferent species of the fungus and to control many of 
them chemically. And he has determined the tem­
perature ranges at which various strains grow best. 

He has also located the site of action of the 
chemicals in Lagenidium. Laboratory tests of uptake 
and concentration in larvae indicate that deposits in 
larval tissues increase in proportion to duration of 
exposure to the chemical. In 1977, Bland will test his 
findings in actual aquaculture situations. That's im­
portant information when you're dealing with 
products people eat. 

But the work on Lagenidium isn't complete. 
Another aquaculture operation, Marifarms of Pan­
ama City, Fla., asked Bland for help in determining 
what was ailing its crops. Bland found that 
Lagenidium was the problem but that it involved yet 
another strain. He is now studying that new strain. In 
the meantime, treatments he recommended have 
cut shrimp mortalities due to fungal diseases from 
90 percent to less than 10 percent. 

Another fungus, Halipthoros milfordensis, came 
under Bland's scrutiny in 1976. Tests for fungicidal 
control using five compounds were completed. 
Minimum lethal dosages for each were determined 
and programs for further evaluation in disease situa­
tions were established. 

Bland's work is continuing in 1977. 

-Discerned considerable difference in the 
modes of infection and growth of various 
strains of Lagenidium. Taken with other infor­
mation, this leads Bland to believe the various 
strains are, in fact, different species. 

-Determined the site of action of two 
chemicals in Lagenidium. 

-Saved one company further monthly 
losses of $50,000 in operating expenses. 

-Completed an outline for a manual entitled 
"Identification, isolation and control of fungi af­
fecting aquaculture." The manual is due out in 
1977. 
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• In Raleigh, state officials are grappling with 
tough legal and environmental questions in their ef­
fort to implement the Coastal Area Management Act. 

• In local government offices from Currituck 
County to Brunswick County, officials are struggling 
to match dynamic coastal systems with traditional 
growth management tools. 

As always with something new, there are count­
less questions, countless doubts-and never 
enough time or manpower to deal with them. 

Sea Grant has stepped in to assist the state as it 
attempts to implement the 1974 Coastal Area 
Management Act, to designate the critical Areas of 
Environmental Concern, and to assist local govern­
ments in their efforts to implement requi red broad 
land use plans. 

Tom Schoenbaum, law professor at the University 
of North Carolina at Chapel Hill, worked closely with 
state officials in their efforts to draw up a coastal 
management act. In 1975 and 1976 he worked, un­
der Sea Grant support, with officials charged with 
implementing the Coastal Area Management Act 
(GAMA). By consulting with them, Schoenbaum was 
able to anticipate and research many of the ques-



tions that arose. Some of his findings were incor­
porated into position papers published by state of­
ficials. 

Explains Amos Dawson of the state Attorney 
General's office, "We just don't have the time to do 
the in-depth research that needs to be done." Daw­
son found Schoenbaum's thoughtful analysis par­
ticularly helpful in the publication Coastal planning: 
the designation and management of areas of critical 
environmental concern. That work concluded that 
all constitutional and administrative problems of im­
plementation can be overcome by careful 
preparatory work at the administrative level. 

o o o [Jf]i)&J!JD&J@J@[Jf]i)@mll fl@@O~ 
State and local governments dealing with ques­

tions of planning and growth management also got a 
hand from David Brower of the Center for Urban and 
Regional Studies at Chapel Hill. 

Brower was the principal investigator for a Sea 
Grant-supported project in which scientists, 
lawyers, planners and government officials 
collaborated to draw up a publication entitled the 
Ecologica l determinants of coastal area 
management. The two-volume study gives a 
detailed explanation of the different coastal 
ecosystems. In addition, there is a lengthy listing of 
governmental management tools. Each tool is 
evaluated for its coastal application. 

The study was made available to a wide range of 
coastal and state officials. A random sampling 
shows: 

-In Currituck County, manager Graham Pervier 
used the publication in preparing the county's land 
use plan for CAMA; 

-In Brunswick County, planner Michael Nugent 
used the information on land use controls for im­
plementation of CAMA planning; 

-In Pitt County, Greenville planner John 
Schofield used the information for an environmental 
inventory and management plan, though Pitt County 
does not come under CAMA. 
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Finally, Sea Grant land use management 

special ist Simon Baker spent 1976 answering 
specific needs raised by the coastal public. Most of 
those were connected with CAMA. 

To assist planners in drawing up land use plans in 
counties where massive "superfarms" have moved 
in, Baker arranged a workshop. Planners for Dare, 
Hyde, Tyrrell and Washington Counties, all of which 
are feel ing the impact of the big farms, met with 
economists from North Carolina State University. 
The economists outlined the impact of the farms on 
county and local governments. 

According to Tom Richter, of the state Depart­
ment of Natural and Economic Resources, the ses­
sion "gave the planners a reminder of a different 

aspect of planning that they don't normally carry 
around in the front of their heads." 

Another way planners were assisted in their 
efforts-both for CAMA and for other planning 
purposes-was through workshops on aerial 
photography. According to workshop participant 
Ronald Wayne Brown of the Wilmington/New 
Hanover planning department, aerial photography is 
useful in mapping, in soils analysis, in housing and 
population counts and even in downtown revitaliza­
tion. 

To assist state agencies in acquiring needed 
research and to assist graduate students in search 
of relevant topics of study, Baker began in 1976 to 
draw up a list of research priorities. He will act as a 
liaison between students and state officials. 

In 1976, researcher Schoenbaum: 
-Published findings on the legal implemen­

tation of planning under CAMA. The major 
conclusion is that only a "systems approach" 
involving the coordination of many different 
governmental powers will work. 

-Published another report to help coastal 
planners through the maze of constitutional pit­
falls encountered in dealing with the regulation 
of critical environmental areas. The major con­
clusion is that problems may be overcome by 
careful administrative work. 

In 1976, researcher Brower completed a 
two-volume study which explains coastal 
ecosystems and available management tools. 

In 1976, land use management specialist 
Baker: 

-Organized and conducted, in cooperation 
with the American Society of Photogrammetry, 
a symposium on remote sensing in the delinea­
tion of coastal wetlands (150 attended). 

-Arranged a workshop for coastal planners 
on the economic impacts of superfarms (14 
planners attended). 

-Published a handbook on how aerial 
photographs are made and used. 

-Held workshops on "An introduction to 
aerial photographic interpretation and remote 
sensing" (57 attended). 

-Completed preliminary work on a list of 
coastal research needs to be circulated to 
North Carolina graduate students. 

-Wrapped up final details on a film being 
done on the critical areas of environmental 
concern. The Coastal Resources Commission 
planned to use the film at public meetings on 
the areas. 
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One of the farm's dozens of pieces of heavy 
equipment, this back hoe clears vegetation 
from a drainage ditch. The ditches will sur­
round each square mile of the farm. 

J. G. Smith supervises drainage and clearing 
at Open Grounds Farm. Here he is pictured 
with a pipe which will be used in the farm's 
drainage system. 



Three years ago when Livio Ferruzzi came to this 
country from his native Italy he spoke no English. 
But he did understand the common language of far­
ming. Before coming to this country, he was general 
manager of what was then the largest farm in 
Europe. 

One of the reasons Ferruzzi came here was that 
the European farm used drainage ditches similar 
to those now being used in coastal North Carolina. 
Ferruzzi is general manager for Open Grounds Farm 
near Beaufort. 

The idea isn't so new. Ferruzzi remembers seeing 
maps from the 1500's of a farm with drainage canals. 
But when miles of wide drainage canals are used to 
convert swampy forests into farm fields, which 
speed runoff into coastal waters, state officials get 
nervous. There are over two and a quarter million 
acres of the swamp forests within 40 miles of the 
North Carolina coast. Thousands of those acres are 
being cleared for "superfarms." And the 43,000-acre 
Open Grounds Farm isn't the largest by a long shot. 

What concerns state officials and Ferruzzi is the 
impact of converting forest land to agriculture. In 
particular, explains Page Benton of the Department 
of Natural Resources and Community Develop­
ment's Division of Environmental Management, the 
concern with farms the size of Open Grounds is the 
impact on surrounding waters, especially shellfish 
waters. 

To help the state grapple with the question im­
mediately, Sea Grant gave Duke University Marine 
Laboratory scientists Dick Barber and Bill Kirby­
Smith a mini-grant. The two began intensive studies 
of Open Grounds Farm. 

What the researchers found was that the only 
detectable change in the South River due to 
development of the surrounding watershed by Open 
Grounds Farm has been in the quality of the fresh 
water entering the head waters of the system. There 
has been a small but significant increase in nutrients 
as a result of the changes. However, to date, there 
have not been any detectable changes in the 
standing crop of phytoplankton in the river as a 
result of this increase in nutrient load. 

As the Barber/Kirby-Smith work indicates, Page 
Benton cautions that the final verdict on the impact 
of superfarms is years away. But according to 
Robert Carter of the Environmental Management 
Commission, the researchers "are, providing us a 
very good data base" for measuring farm impact. 
That information is being used in the formulation of 
commission policy on large agricultural enterprises. 

One effort that Benton says has already paid off is 
the 50- to 60-acre "pond" which was built to hold 
runoff, especially during construction. Barber and 
Kirby-Smith's work was instrumental in the com­
pany's decision to build the pond. 

For now, the farm has 3,000 acres in cultivation 
and 3,000 head of cattle. Ferruzzi expects a total of 
about 30,000 acres will ultimately be used with the 
rest of the land being left for buffer zones and 
canals. 
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In 1976, researchers Barber and Kirby­

Smith: 
-Found dissolved nutrients were signifi­

cantly higher, especially when associated with 
storms, in farm runoff when compared to 
natural swamp forest waters. However, 
average nutrient values were low relative to 
deep ocean water or river water draining from 
agriculture/urban land. 

-Found farm runoff of nutrients has 
resulted in periodic nitrogen enrichment of the 
upper estuary, though phytoplankton blooms 
associated with the elevated nutrients have not 
been observed. The accelerated input of 
detritus may be important in the future nutrient 
dynamics of the upper estuary. 
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In winter, our coast is a place where snow geese 
feel free to amble across the highway, where 
restaurants and motels close, where locals rest up 
for the summer rush. 

Come summer, the populations of coastal coun­
ties soar. In Dare County, for example, the popula­
tion catapults from a winter average of 7,900 to a 
peak summer total of 100,000. 

While that means prosperity for local businesses, 
it means problems too, not the least of which is the 
proper disposal of increasing amounts of human 
wastes. Right now septic tanks handle most of the 
load. Municipal treatment systems are few and far 
between. 

Joe Stokes, Dare County sanitarian, foresees that 
within five years the septic tanks will begin to tax the 
land's ability to purify. When that happens, develop­
ment in Dare County may come to grinding halt. 
Similar situations, in some cases more acute, plague 
officials in other coastal counties. 

Many people, Stokes among them, look to the 
ocean-the very thing that draws all those summer 
people-for a solution to growing disposal 
problems. 

Ocean outfall of treated (and sometimes raw) 
sewage is not a new idea. Outfall has been used 
elsewhere for many years. But never before has an 
outfall pipeline stretched out from North Carolina's 
shores. 

To determine where the treated sewage might go. 
if it were dumped off North Carolina, Len Pietrafesa, 
North Carolina State University geoscientist, has for 
the last three years been examining ocean currents 

off the state's coast. In addition to Sea Grant 
funding, he has also received support from the 
Energy Research and Development Administration , 
and the National Aeronautics and Space Ad­
ministration. 

Pietrafesa has stationed complex moorings 40 to 
150 miles out in the ocean to collect data on water 
temperature , salinity, currents and winds. He is do­
ing intensive studies of the circulation in Onslow, 
Raleigh and Long Bays. Thus, basic information 
concerning dispersion and circulation of water has 
been collected for the first time off North Carolina's 
coast. 

As an added bonus, Pietrafesa's moorings also 
recorded the passage of Hurricane Belle over the 
state's Continental Shelf waters. Since designers 
working on ocean outfall or any other shelf develop­
ment would have to design for the extreme times, 
this new information will be tremendously valuable. 

In 1976, researcher Pietrafesa and his 
colleagues: 

-Collected basic information concerning 
dispersion and circulation of water off North 
Carolina. This information had never before 
been collected on the state's Continental Shelf. 
Within the context of these results, outfall 
studies have been funded by state government 
and the Coastal Plains Regional Commission. 

-Collected data on Hurricane Belle as it 



The road twists through farm fields and little 
crossroad towns. Several miles from "civilization" 
the road passes flag-bedecked gates and a guard 
house. It descends Into a pine wood and gradually 
the development begins to show through the trees. 

Trailers and some houses are lined up along 
canals that make many waterfront lots. At the road's 
end is Albemarle Sound, a clubhouse, tennis courts, 
and a swimming pool. A perfect little getaway place 
with all the conveniences of home. 

Except that for over a year property owners were 
unable to set up their dream homes because local 
health officials had to deny septic tank permits. 

As in much of the coastal zone, the soil at Holiday 
Island is unsuitable for conventional septic tanks. 
There are 1,200 lots at Holiday Island. And, says 
county health officer, Vernon Squires, the soil is 
mostly tight and clayey. Such soils interfere with 
proper treatment by inhibiting the movement of 
wastes away from the septic tank. 

As a result, says Squires, "We had to give disap­
proval on lots that did not pass (county health septic 
tank regulations). I'm sure that quite a few were 
disapproved." 

At least 80 percent of the state's coastal soils are 
unsuitable for conventional septic tanks. Years of 
development are taking their toll. Pollution, largely 
from septic tanks, keeps thousands of acres of 
shellfishing waters closed. In some areas, drinking 
water supplies are threatened. 

In the summer of 1976, Bobby Carlile of the Soil 
Science Department of North Carolina State Univer­
sity (NCSU) came to Sea Grant with a way to solve 
the septic tank problems at places such as Holiday 
Island. The idea seemed so good and the need so 
great, that Carlile was given project initiation funds 
to get underway immediately. 

Carlile and his associates, Larry King, Larry 

passed along and over the North Carolina con­
tinental margin. These data are the first of their 
kind and will help the state to better manage 
the coastal zone during hurricane season. 

-Began preparation of two research 
reports. These reports will be made available 
to public agencies and private concerns in­
terested in Continental Shelf development. 

-Collaborated with scientists doing similar 
studies elsewhere on the East coast. 

Stewart of NCSU and Mark Sobsey of the University 
of North Carolina at Chapel Hill, installed several 
kinds of experimental systems:-the low pressure 
pipe, which uses numerous one-inch pipes buried 
very near the soil's surface; the septic renovation 
levee, which uses a man-made mound above the 
soil's surface to filter effluent; a modification of a 
conventional system using a newly developed V­
shaped trench and filter sand in the trench to max­
imize surface area; and one modified conventional 
system with shallow placement of the trench and im­
proved lot landscaping. 

Now, says Vernon Sawyer, "We're just kind of 
keeping our fingers crossed." In addition to the 10 
experimental systems, the county board of health 
has authorized another 50 permits for Holiday 
Island. Those permits will go to private landowners 
who wish to install Carlile's systems. That means 
construction worth an estimated $1,500,000 can get 
underway on $500,000 worth of property. 

And it means three private contractors have a new 
specialty. Using the researchers' plans, the contrac­
tors have already installed 25 alternative systems at 
a cost of $1,500 to $2,000 to each homeowner. 
(That's compared to $1,200 for conventional 
systems.) 

Howard Maxwell, Holiday Island spokesman, says 
he hopes the new systems will succeed "because 
that has been a major development problem." 

Maxwell isn't alone. Squires says the systems 
"very definitely will" have application elsewhere, "If 
they're proven to be effective. There's no doubt 
about it." That means hope for shellfishermen as 
well as homeowners. 

In 1977, Carlile and his colleagues will expand 
their work to include other coastal counties and 
other soil conditions. 

In 1976, researchers Carlile, King, Sobsey 
and Stewart: 

-Began experiments with alternative septic 
systems, and initiated a program to sample 
and analyze affected surface waters. 

-Began studies in a cooperative effort with 
Pender County health officials. This county has 
some of the most severe septic tank problems. 

-Received inquiries from over 25 county 
sanitarians and planners regarding the new 
methods. 
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Each year, coastal property owners spend thou­
sands of dollars to protect their land from estuarine 
erosion. 

The only problem is that: 
-Erosion and shoreline recession are inevitable 

along much of the North Carolina coast; 
-And, therefore, in many cases, the money is 

wasted. 
What's more, developers unwittingly compound 

erosion problems by destroying vegetation which is 
a natural barrier to erosion or by designing or 
building faulty bulkheads. 

Those are among the findings of East Carolina 
University researchers Stan Riggs, Mike O'Connor 
and Vince Bellis. 

"Erosion is certainly one of the biggest problems 
on the coast," says Mike Black who heads up the 
North Carolina Coastal Resources Commission's 
section on Areas of Environmental Concern. Indeed, 
erosion is such a problem nationally, Black reports, 
that the federal regulations on coastal zone manage-

Marsh erosion 

ment set up an assistance program for states to 
develop planning to deal with erosion. 

To help planners and homeowners in North 
Carolina grapple with erosion, Riggs, O'Connor and 
Bellis have spent the last two years mapping es­
tuarine erosion county-by-county. The Sea Grant­
supported work has revealed erosion rates that 
average over two feet a year but go as high as 15 feet 
a year. 

In 1977, the researchers will publish maps which 
spell out their findings. Already, coastal property 
owners and officials have dropped by to see the 
maps. 

The shoreline inventory of almost 1,400 miles in 
13 coastal counties shows: 

-Almost 50 percent of the shoreline is marsh. 
The next most -common shoreline type is low bank 
(32 percent), then swamp forest, high bank and 
bluff. 

- The ranges of annual erosion for those 
shoreline types in feet are: bluff, Oto 8; high bank, 0 



to 12.5; low bank, 0 to 13.2; marsh, 0 to 8.5; swamp 
forest, 0 to 15. 

-Special shoreline features which tend to slow 
erosion-cypress or marsh fringe on bluff or bank, 
or sand aprons on marshes-showed up in just over 
23 percent of the shoreline mapped. 

-Severe bank and bluff erosion showed up in 
almost 15 percent of the land mapped, while signifi­
cant accretion appeared in only 2.3 percent of the 
shoreline mapped. Almost 8 percent of the shoreline 
showed modification. · 

-Primary land uses were forest (38 percent), 
marsh (22.8 percent), agriculture (4.8 percent), 
residential (9 percent), recreational (3.2 percent), 
commercial (2.5 percent). 

The facts and figures are broken down on a 
county-by-county basis which enables local govern­
ments to make major coastal land use management 
decisions. For example, the researchers point out, it 
is interesting to note that the Bertie County shoreline 
consists entirely of swamp forest and sediment 
bank. More than half of the sediment bank is pro­
tected by a secondary cypress fringe. Since the 
swamp forest has negligible shoreline erosion and 
since the cypress fringe is a natural shoreline 
protection mechanism, Bertie County has a severe 
erosion problem along only 20 percent of its 
shoreline. 

Co ntrast the Bertie County situation, the 
researchers continue, with that of Pamlico County 
which has a 260-mile shoreline consisting mostly of 
marsh. Approximately 83 percent of the Pamlico 
County shoreline has major erosion problems. 

Erosion had been considered more of a problem 
in the northern parts of the state than in the south. 
But the Coastal Resources Commission (CRC) want­
ed to be certain. So, the commission hired several 
students who had worked with Riggs, O'Connor and 
Bellis to take a close look at erosion in the southern 
counties. 

Using the researchers' methods, the students 
made some surprising findings. Erosion caused by 
boats in the lntracoastal Waterway was found to be a 
much more significant problem than had been ex­
pected. The CRC will use this information in im­
plementing the Coastal Area Management Act. 

As for the Riggs-O'Connor-Bellis information, it 
should go a long way toward filling the need Mike 
Black points out. Estuarine erosion is a particularly 
knotty problem because of private land ownership , 
Black says, so one of the major jobs is simply to 
warn people of the problems of erosion. That way, 
developers and landowners can make more in­
formed decisions. 

High bank erosion 

[}{}0@/JiJOO@!JiJ(l~----
In 1976, researchers Riggs, O'Connor and 

Bellis: 
-Mapped 1,083 miles of estuarine shoreline 

(out of a total of 1,400 mapped to date). 
-Continued their analysis of U.S. Army 

Corps of Engineers dredge and fill permits, 
thus identifying the areas of most intense 
shoreline modification. Between June, 1975 
and June, 1976, nearly eight miles of estuarine 
shoreline bulkhead requests were received by 
the Corps. This represents an annual invest­
ment of $800,000 to $2,000,000, depending on 
the cost of the bulkhead. 

-Made field observations of the natural 
processes which retard shoreline erosion. Bald 
cypress was found to be an excellent erosion 
retardant. A mini-grant allowed Bellis to study 
optimum requirements for seed germination 
and seedline growth. Studies showed that 
plants larger than first year seedlings should 
be used in further experimental plantings. The 
North Carolina Forest Service has agreed to 
grow several thousand cypress seedlings for 
this purpose. 

-Provided planners and state officials with 
information on estuarine shorelines for im­
plementation of the Coastal Area Management 
Act. 

-Gave numerous papers and presentations 
on estuarine erosion to groups ranging from 
the Bath Ruritan Club to the annual meeting of 
the Association of Southeastern Biologists. 
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Bogue Sound bulkhead just prior to planting in 
April, 1974 (top) and the same area in Oc­
tober, 1976 (bottom). 
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It was, simply, a "horrible mess." B. L. Hathorne 
couldn't think of any other way to describe it. There 
at the edge of the trees in his backyard , the waters of 
Bogue Sound had carved away a mighty chunk of 
sand. Dead trees littered the beach. The slope of the 
land to the water's edge was bumpy and uneven . Ex­
cept for a few weeds, there was no vegetation. 
Hardly a beach-side paradise. 

What Hathorne was discovering is something that 
countless landowners in coastal North Carolina have 
been learning the hard way: our estuarine shores 
are eroding. 

While man can't stop the rising waters and 
receding land, he can, with a little ingenuity, slow 
them down by the judicious planting of marsh 
grasses. 

North Carolina State University botanist Ernie 
Seneca and soi l scientist Steve Broome have been 
taming erosion with grasses for several years. They 
began with dunes, then worked on reestablishing 
marshes and now they've turned their attention to 
saving estuarine backyards. 

So when the researchers approached Hathorne 
about experimental plantings in his backyard, he 
took them up on it. Planted in the summer of 1976, 
the grasses have already established themselves. 

Hathorne's yard, which now gently slopes to the 
shore, is covered with grass. The grasses have 
halted erosion. Hathorne says in some places sand 
has even begun to accummulate. The grasses, he 
adds, "are obviously doing the job." 

Revegetation of the area was accomplished by 
planting three types of grass. This was a demonstra­
tion of the restoration of natural patterns of vegeta­
tion and the use of vegetation as an alternative to 
bulkheading. With time, research shows the planted 
marsh will acquire all the flora and fauna of a natural 
marsh. 
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B. L. Hathorne, homeowner 

The cost of planting a str ip of marsh grasses 
along a shoreline is much less than installing a 
bulkhead. That adds up to a lot of money when 
prices of $35 to $70 a linear foot for bulkheading are 
compared to about a dollar a toot for the grasses. Of 
course, the grasses have the added advantage of 
creating more habitat for our valuable marine 
creatures. 

Work similar to that done for Hathorne was done 
at two other homes in Pine Knoll Shores in 1976, at 
Camp Don Lee near Oriental and along the ln­
tracoastal Waterway to protect an archaeological 

Another possibility for harnessing the blow­
ing sands lies in plantings of Japanese black 
pine. Researcher Ewald Maki of North Carolina 
State University is testing the black pine to see 
if the tree can be used for landscaping and 
shelter on the Outer Banks. 

It looks as though the black pines can 
tolerate salt spray and sand blast damage 
much better than the native loblolly pine. The 
spray and the sand blast damage are the major 
enemies in any effort to establish protective 
vegetation on the Outer Banks. Despite these 
two enemies, the black pine manages to retain 
vigorous green foliage quite near the ocean. 

site tor the Corps of Engineers. The researchers 
have found that while the grasses generally have a 
high rate of success, they sometimes fail for inex­
plicable reasons. 

So, the researchers are continuing their work in 
1977 to determine the factors which influence grass 
establishment. With that information in hand, 
property owners will be able to evaluate their own 
property to determine if the grasses will solve their 
erosion problems. 

In 1976, researchers Seneca and Broome: 
-Demonstrated the value of salt marsh 

creation on dredged material. Spartina 
alterniflora plantings on the Cape Fear River 
have been monitored for five years. Evidence 
indicates the manmade marsh has taken on all 
the characteristics of natural marsh. 

-Demonstrated the value of transplanted 
marsh grasses for shore protection . Plantings 
of Spartina have completed three growing 
seasons. The 50-toot wide plantings have 
prevented a lengthy bulkhead from being un­
dermined. At several points, elevation has in­
creased as sediment has been trapped by 
grass. 

-Attempted to stabilize eroding shorelines 
at three residences in Pine Knoll Shores. Two 
cases proved successful while a third requires 
add itional planting and growing time. 

-Stabilized sands along dredge fill beach at 
Camp Don Lee near Oriental. 

-Received 266 requests for information on 
their work. 

Four experimental plots of the trees were 
planted from Fort Macon to Kitty Hawk in 1976. 
Seeds taken from different elevations and 
latitudes in Japan were used. Preliminary 
results show mixed success in the test 
plantings. This may be partially due to the tact 
that the plants had broken dormancy before 
planting. The testing is continuing with mini­
grant support in 1977. Maki is hopeful that the 
variables can be understood so that home­
owners and developers can use the trees to 
protect themselves and their property from the 
elements. 
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Imagine having to maintain 500 harbors and 
25,000 miles of waterways. Keeping sand and sedi­
ment from clogging up the nation's harbors and 
waterways is one of the U.S. Army Corps of 
Engineers' major jobs. 

Worse than imagining the job itself is trying to 
figure out where to dump all the "spoil," the sand 
and sediment that are dredged up from the bottom. 

"Where we dump is a major problem," says Dr. 
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Handley Smith of the Corps' Waterways Experiment. 
"It's the number one environmental problem in the 
Corps." So the Waterways Experiment Station is try­
ing to develop a United States management plan for 
dredge islands. 

It turns out that birds are as interested in dredge 
islands as the Corps is. Birds are important because 
they act as barometers of environmental well-being. 
Since birds are at the top of most coastal food 
chains, a drop in their numbers can often signal 
problems farther down the food chain in the estuary. 
Of course, birds are important coastal tourist attrac­
tions, too. 

Enter Jim Parnell and Bob Soots, bird lovers ex­
traordinaire. Parnell, of the University of North 
Carolina at Wilmington, and Soots, of Campbell 
College, have spent two years under Sea Grant 
funding doing field studies of birds. 

Their aim, after one more year of field studies, is 
to come up with a baseline count on the number of 
colonial birds in the North Carolina estuary. That 
way, future generations will have something to go by 

~. 
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in determining environmental well-being through 
bird counts. 

Parnell and Soots discovered in their work that 
the birds really li ke the dredge islands. So, for 
several years, the two have been working with the 
Wilmington District Corps of Engineers to plan 
dredging schedules so as not to disturb nesting 
birds. 

They also began working with the Waterways Ex­
periment Station in its effort to tackle the environ­
mental problems of dredge island management. 
Says Handley Smith, their work "is the most 
definitive to date. It has been of great value. Were it 
not for that work we would not have been able to 
carry on our work without several years of advance 
work." 

Parnell and Soots are assisting with the formula­
tion of a series of research projects designed to 
determine the nationwide importance of dredge 
islands to birds. As a direct result of expertise 
developed during the Sea Grant work, Soots has 
been employed on a part-time basis by the Experi­
ment Station for professional guidance. Parnell has 
obtained a sizable research contract from the 
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Waterways Experiment Station to study the effect on 
bird populations of diking dredge islands. 

Meanwhile, of course, the counting goes on in 
North Carolina. In 1975, Soots and Parnell perfected 
a variety of counting techniques designed to avoid 
disrupting the birds. In 1976, the researchers put 
those techniques to work counting a// the colonial 
birds in the state's estuaries. The 1976 counts may 
have been somewhat lower than might be expected 
because heavy rains caused increased mortalities 
and failure to produce offspring. 

And the numbers are: 
COLONIAL GROUND NESTING BIRDS (terns, 

gulls, skimmers, brown pelicans) 
Breeding colonies-266 
Nests-38,519 

WADING BIRDS (ibises, herons, egrets) 
Breeding colonies-152 
Nests-13,549 

After counting one last time in the summer of 
1977, Parnell and Soots will compile an atlas of 
North Carolina colonial coastal birds. 

In 1976, researchers Parnell and Soots: 

-Completed a second year of field studies. 

-Completed the first of two full sets of es-
timates of breeding numbers of all colonial bird 
species in the North Carolina estuary. 

-Became closely involved in formulating, 
planning, supervising and conducting research 
funded by the Waterways Experiment Station 
of the U.S. Army Corps of Engineers. 

-Broadened information coming in by coor­
dinating Sea Grant work with a U.S. Fish and 
Wildlife Service Project. 

-Assisted the Wilmington District of the 
U.S. Army Corps of Engineers in its efforts to 
protect sea birds from dredging and dredge 
island diking. In several cases, Parnell and 
Soots' information led the Corps to decide 
against diking particular dredge islands. Only 
one small colony is known to have been lost in 
1976. . 

-Provided information on nesting colonial 
birds on North Carolina's beaches to personnel 
at the Cape Hatteras and Cape Lookout 
National Seashores. 

-Received the North Carolina Wildlife 
Federation's Governor's Award in Environmen­
tal Education. 
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If our coastal roads were lined with corn or rich 
fields rather than marshes, then perhaps we -could 
envision how incredibly productive those marshes 
are. 

In fact, estimates of marsh productivity show that 
the marsh can yield more than twice as much as the 
most productive agricultural crops. And marshes 
don't even have to be cultivated . 

The marsh is the crucial nursery ground for most 
of the state's commercially important seafoods. A 
decade or so ago, there was tremendous develop­
ment pressure on the North Carolina coast. Jim 
Brown, of the state's Division of Marine Fisheries, 
estimates that between 
five and 10 percent of our 
marshes were filled in. 
Scientists are concerned 
about the effect of marsh 
filling on seafood produc­
tion . 

Though coastal 
development has con- - .-.~_....___._...,......, 
tinued, Brown says dredge and fill regulations have 
put a stop to marsh filling. But he adds that while 
studies have been done on marsh productivity in 
other states, relatively little is known about marsh 
productivity in North Carolina. 

To help coastal decision-makers make more in­
formed land use management decisions, 
researchers for two Sea Grant projects have been 
taking a look at how marsh productivity directly 
relates to consumer populations and to what extent 
consumer populations are able to use the nourish­
ment available in the marsh. This work coincides 
with work being done by the National Marine 
Fisheries Service Atlantic Estuarine Research Cen­
ter in Beaufort. 

Researchers Alan Stiven and Ed Kuenzler, of the 
University of North Carolina at Chapel Hill, in studies 
of various populations of mussels and snails, deter­
mined in 1976 that increasing population density 

decreases growth. And decreases in detritus 
inputs-detritus is decaying marsh grass­
decreased the amount of consumer growth. Thus 
there is a relationship between marsh production 
and primary consumers of marsh detritus. That in 
turn wou ld have an effect on consumers in the 
seafood population. 

Taken together, these two findings will enable 
researchers to quantify the value of different 
marshes. 

But the detritus isn't the whole story of marsh 
productivity. It isn't the detritus itself that is impor­
tant to food chains so much as the bacteria which 

live on the detritus. It is these bacteria which nourish 
the marsh consumers. In 1976, researchers Leon 
Cammen and Parke Rublee, working with John 
Miller of North Carolina State University, determined 
that bacteria counts were much higher than expec­
ted on the detritus. The counts indicated bacteria on 
detritus supports a tremendous amount of life, and 
that consumers of the bacteria are very efficient 
eaters. Stud ies of the worm Nereis succinea, which 
is an important part of the food chain for many fish, 
showed that the deposit feeder digested about 60 to 
70 percent of the bacteria that passed through its 
body. 

The find ings provide the link in the detrital food 
chain that explains how' fish and shellfish actually 
receive nourishment from the marsh grasses. 

With the techniques they have worked out and this 
information, the researchers will be able to define 
the quality of marsh productivity. 

~~UDM@J}v~------------
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In 1976, researchers Stiven and Kuenzler: 
-Found Modiolus mortality is largely related 

to the levels of density and food {detritus) in 
two marshes. This suggests that this popula­
tion is resource-limited in that it is responding 
to both increased density and increased 
detritus. 

-Worked with a graduate student at­
tempting to examine some of the controls on 
Spartina productivity. 

In 1976, graduate students Leon Cammen 
and Parke Rublee, working with John Miller: 

-Found that they could make direct counts 
of bacteria using acridine orange stain and 
epifluorescent illumination. This breakthrough 
enabled the researchers to find out exactly how 

much bacteria is on detritus. 
-Made direct counts of total bacterial num­

bers and estimates of bacterial standing crop 
in a salt marsh and on Spartina alterniflora 
detrital material. These counts, which indicated 
very high bacterial populations, represent the 
first application of this method to salt marsh 
sediments and marsh grass. 

-Developed a metho-d for determining the 
feeding rate of deposit-feeding animals using 
fluorescent paint as a marker in the gut. Direct 
counts of the bacteria in gut contents of Nereis 
succinea indicated that about 60 to 70 percent 
of the bacteria were digested as sediment 
passed through the worms. 



Students tackle real life problems 
The halls of academe are fine. But give a student a 

chance to get out in the real world to work on real lite 
problems and he or she will jump at it every time. 

Sea Grant, unlike many university programs, 
gives students a chance to gain that kind of ex­
perience working on bachelor's, master's and doc­
toral degrees. In turn, Sea Grant benefits from their 
research and technical assistance. 

In 1976, 160 students participated in one way or 
another in Sea Grant-supported work. Nine of those 
students worked directly on University of North 
Carolina doctoral requirements through Sea Grant. 
Another 16 were able to fulfill master's requirements 
this way. All 25 are producing theses or dissertations 
on their Sea Grant-related work. The rest-both un­
dergraduates and graduates-assisted as techni­
cians in program work. 

One student, Robert Carrick, of the University of 
North Carolina at Chapel Hill, received one of three 
Sea Grant Association awards given nationally in 
1976. Carrick was honored for his work on the 
development of a simple method for the detection of 
enteric viruses in oysters. Carrick, whose thesis is 
now completed, worked with Mark Sobsey's pro­
ject to test the standards that are currently used to 
determine shellfish safety. 

Design student Les Thornbury completed writing, 
filming and editing a film for Sea Grant on the areas 
of environmental concern called for in the Coastal 
Area Management Act. The film, to be shown on 
public television, explains the coastal environment, 
its vulnerability and the efforts that are being made 
to plan development. Thornbury worked on the 

design project under Sea Grant land use manage­
ment specialist Simon Baker. 

Four of the students who worked on the 
Ecological determinants of coastal area 
management project are now using their work on 
the project in their present work. Edwin Chester is 
an attorney in Portland, Me.; Glenn Dunn is on the 
staff of the North Carolina Coastal Resources Com­
mission; Roger Pratt has joined the state's Office of 
Marine Affairs; and Mary Joan Pugh works with the 
Brunswick County Planning Department. 

Among the students fulfilling their graduate re­
quirements through Sea Grant-related studies are: 

Cindy Blanck, East Carolina University, is com­
pleting a thesis on cypress germination. Blanck was 
working with researchers studying estuarine ero­
sion. The researchers observed that cypress trees 
are natural erosion retardants. So Blanck set out to 
determine, with mini-grant support and the 
researchers' guidance, what conditions the cypress 
would require tor backyard cultivation. 

Parke Rublee and Leon Cammen, North Carolina 
State University, have worked together on a study of 
bacteria and the nutritional quality of estuarine 
detritus. Their work has made tremendous 
breakthroughs which have enabled them to docu­
ment the nutritive value of the salt marsh for the first 
time. Both are working on dissertations explaining 
their methodology. 

Some of the others are working in the food 
sciences, on fungal diseases affecting aquaculture, 
on Japanese black pine for stabilization, on off­
shore circulation patterns and on bird populations. 
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FOOD FROM THE SEA 

Bland, C.E. Fungal diseases of marine crustacea. Proc. Third 
U.S.-Japan Meeting on Aquacu lture, Tokyo, 15-16 October 
1974. Special Pub. of Fishery Agency, Japanese Government 
and Japan Sea Reg ional Fisheries Research Laboratory. 
Niigata. pp. 41-48. 1975. UNC-SG Reprint No. 93. 

Bland, C.E., D.G. Ruch, B.R. Salser and D.V. Lightner. Chem ical 
control of Lagenidium, a fungal pathogen of marine crustacea . 
1976. UNC-SG Publication 76-02. 

Ramey, F. Fishery facts at your fingertips, a look at the information 
retrieval system of the Seafood Lab. 1976. UNC-SG Publication 
76-15. 

Ray, B., N.B. Webb and M.L. Speck. Microbiolog ical evaluation of 
blue crab processing operat ions. J. Food Science, 41:398-402. 
1976. UNC-SG Reprint No. 107. 

Taylor, J. and S. Judy. A very special fish: American shad. 1976. 
UNC-SG Publication 76-14. 

Webb, N.B., E.R. Hardy, G.G. Giddings and A.J. Howell. Influence 
of mechanical separation upon proximate composition, 
functiona l properties and textural character ist ics of frozen 
Atlantic croaker muscle tissue. J. Food Science, 41:1277-1281 . 
1976. UNC-SG Reprint No. 98. 

Webb, N.B., J.W. Tate, F.B. Thomas, R.E. Carawan and R.J. 
Munroe. Effect of freezing, add it ives, and packaging techniques 
on the quality of processed blue crab meat. J. Milk Food 
Technology, 39(5):345-350. 1976. UNC-SG Reprint No. 106. 

OCEAN AND COASTAL LAW 

Owens, D. W. and D.J. Brower. Public use of coastal beaches. 
1976. UNC-SG Publication 76-08. 
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Schoenbaum, T.J. and R.H. Rosenberg. The legal implementation 
of coastal zone management : the North Carolina model. Duke 
Law Journal, Vol. 1976, No. 1, pp . 1-37. 1976. UNC-SG Reprint 
No. 96. 

Schoenbaum, T.J. and K. G. Silliman. Coastal Planning : the 
designation and management of areas of critical environmental 
concern . 1976. UNC-SG-Publication 76-09. 

ESTUARINE STUDIES 

Bradbury, P. C. and V. Goyal. The fine structure of a parasitic 
ci liate, Terebrospira, during ingestion of the exoskeleton of a 
shrimp, Palaemonetes. Tissue & Cell , 8(4):573-582. 1976. UNC­
SG Reprint No. 104. 

Cammen, L.M. Abundance and production of macroinvertebrates 
from natural and art ificially established salt marshes in North 
Carolina. American Mid land Naturalist, 96(2):487-493. 1976. 
UNC-SG Repr int No. 102. 

Cammen, L.M. Macroinvertebrate colonization of Spartina 
marshes artificia lly established on dredge spoil. Estuarine & 
Coastal Marine Science, 4:357-372. 1976. UNC-SG Reprint No. 
97. 

Daley, R.J. and J.E. Hobbie. Direct counts of aquatic bacteria by a 
modif ied epifluorescence technique . Limnology & 
Oceanography, 20(5):875-882. 1975. UNC-SG Reprint No. 94. 

Kline, D.L. and R.C. Axtell. Salt marsh Culicoides (Diptera: 
Ceratopogonidae): species, seasonal abundance and com­
parisons of trapping methods. Mosquito News, 36(1):1-10. 
1976. UNC-SG Repr int No. 95. 

Seneca, E.D., S.W. Broome, W.W. Woodhouse, L.M. Cammen 
and J.T. Lyon. Establ ishing Spartina a/ternif/ora marsh in North 



Carolina. Environmental Conservation, 3(3):185-188. 1976. 
UNC-SG Reprint No. 105. 

Stiven, A.E. and J.T. Hunter. Growth and mortality of Littorina 
irrorata Say in three North Carolina marshes. Ches. Sci., 
17(3):168-176. 1976. UNC-SG Reprint No. 99. 

Stiven, A.E. and R.K. Plotecia. Salt marsh primary productivity 
estimates for N.C. coastal counties: projections from a regres­
sion model. 1976. UNC-SG 76-06. 

Van Dyke, C.G. and H.V. Amerson. Interactions of Puccinia 
sparganioides with smooth cordgrass (Spartina alterniflora). 
Plant Disease Reporter, 60(8):670-674. 1976. UNC-SG Reprint 
No. 101. 

COASTAL STUDIES 

Amein, M. and D.S. Airan. Circulation and surge modeling in 
Pamlico Sound, N.C. Preprint 2665, ASCE National Water 
Resources & Ocean Eng. Convention, San Diego, Cal., April 5-8, 
1976. 29 pp. 1976. UNC-SG Reprint No. 100. 

Amein, M. and D.S. Airan. Mathematical modeling of circulation 
and hurricane surge in Pamlico Sound, North Carolina. 1976. 
UNC-SG Publication 76-12. 

Blankinship, P.R. A flow study of Drum Inlet, North Carolina. 1976. 
UNC-SG Publication 76-13. 

Knowles, C.E. A simple diagnostic model to determine the 
feasibility of salinity control of Eurasian watermilfoil. 1976. UNC­
SG Publication 76-07. 

Knowles, C.E. and J.J. Singer. Exchange through a barrier island 
inlet: additional evidence of upwelling off the northeast coast of 
North Carolina. J. Physical Oceanography, 7(1):146-152. 1977. 
UNC-SG Reprint No. 103. 

Kohl, J., ed. Conference proceedings: energy from the oceans, 
fact or fantasy? 1976. UNC-SG Publication 76-04. 

COASTAL RESOURCES PLANNING AND MANAGEMENT 

Baker, S. Aerial photography for planning and development in 
eastern North Carolina: a handbook and directory. 1976. UNC­
SG Publication 76-03. 

Brower, D., F. Parker, D. Frankenberg, B.J. Copeland and R. 
Alden. Ecological determinants of coastal area management. 
Vol. II, appendices. 1976. UNC-SG Publication 76-05. 

Jurgensen, K.M. Know your mud, sand and water: a practical 
guide to coastal development. 1976. UNC-SG Publication 
76-01. 

Parker, F., D. Brower, D. Frankenberg. Ecological Determinants 
of coastal area management. Vol. I, an overview. 1976. UNC-SG 
Publication 76-05. 

Seltz, J. The dune book: how to plant grasses for dune stabiliza­
tion. 1976. UNC-SG Publication 76-16. 

GENERAL INTEREST 

The metrics are coming. A pocket-size metric conversion chart. 

Your home septic system: success or failure? Tips on maintaining 
conventional septic systems with information on new treatment 
systems. 

North Carolina's underwater harvest. A poster depicting the major 
fishery resources in the state. 

Sea Grant in North Carolina, a report on the University of North 
Carolina Sea Grant program for 1975. 

University of North Carolina Sea Grant College Newsletter. A 
monthly newsletter on Sea Grant and coastal issues. May be ob­
tained free of charge upon request. 

To order: 
Residents of North Carolina are entitled to one 

free copy of UNC Sea Grant publications. 
Depending on the publications requested, non­
residents may be charged. For a complete list of 
UNC Sea Grant publications and their prices-or to 
place an order-contact: 

UNC Sea Grant Program 
1235 Burlington Laboratories 
North Carolina State University 
Raleigh, North Carolina 27607 
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Project standing --1976 and 1977 

Status Status Status Status 
1 Jan. 1 Jan. 1 Jan. 1 Jan. 

PROGRAM MANAGEMENT 1976 1977 1976 1977 

MD/ A-1 Administration C C R/ES-22 Detection methods N C 
& development, for enteric viruses 
Copeland, in shel lfi sh , 
Rickards Sobsey 

COASTAL ZONE STUDIES FOOD FROM THE SEA 

R/ CZS-2 Marsh regeneration C F R/SST-1 a Fish muscle C F 
on dredge spoi l properties, 
Seneca, Broome Hamann, Webb, Thomas, 

Miller 
R/ CZS-7 Onslow Bay C F 

physical studies, R/SST-1b Crab meat quality, C F 
Pietrafesa Hamann, Webb, Thom as 

R/ CZS-8 Shoreline erosion C 
Mi ller 

C 
& accretion R/ SST-3 Hazardous C C 
Riggs , O'Connor microorganisms 

R/ CZS-10 Ecological N F 
in seafood , 

determinants 
Speck, Ray 

of coastal R/ SST-4 Seafood contaminants, N C 
management, Giddings 
Brower 

R/AF-5 Eel aquacu lture, C C 

LEGAL & SOCIO ECONOMIC STUDIES Rickards, Jones 

R/ LS-4 
R/AF-6 Fungal diseases N C 

Legal aspects of C F of aquacu lture, 
coastal zone Bland 
studies, 
Schoenbaum EDUCATION & ADVISORY SERVICES 

R/ LS-9 Fresh seafood R F 
marketing in N.C. , A/ EA-1 Land use advisory C C 

Summey services, Baker 

ESTUARINE STUDIES 
A/ EA-3 Continuing education C C 

for fishermen , McGee 

R/ ES-18 Detritus-based C F A/ EA-4 Seafood advisory C C 
food chains, services, Thomas, 
Stiven, Kuenzler Miller 

R/ ES-19 Bacteria and the C C A/ EA-6 Recreation advisory N C 
quality of detritus, services , Abbas 
Mil ler 

R/ ES-20 Coastal bird C C N-Project initiation A-Project redirection 
populations, C-Project cont inuing F-Project completed 
Parnell , Soots 
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Sea Grant budget--1976 
NOAA State 

Marine resources development Grant Funds Matching Funds 

Living resources other than aquaculture 40,518 22,914 
Marine law and socio-economics 7,411 8,004 

Marine technology research & development 
Resources recovery & utilization 67 ,818 36,102 

Marine environmental research 
Research & studies in direct support of 46 ,219 46,604 
coastal management decisions 
Pollution studies 28,163 10,990 
Environmental models 43 ,329 21,413 

Advisory Services 
Extension programs 153,467 84,317 
Other advisory services 5,628 3,160 

Program management & development 
Program administration 142,447 33,996 

TOTALS 535,000 267,500 

A partnership 

Sea Grant is a state-federal partnership designed to promote the wise use and 
development of the nation's coasts and oceans through research, extension and 
education. The U.S . Department of Commerce's National Oceanic and At­
mospheric Administration provides two-thirds of program support while the N.C. 
Department of Administration through its Office of Marine Affairs provides 
matching dollars on a one-to-two basis. Sea Grant is an inter-institutional program 
within the University of North Carolina, a 16-member institution under the direction 
of a Board of Governors, William A. Johnson, chairman . William Friday is presi­
dent. The University's Counci l for Marine Science, chaired by E. Walton Jones, 
UNG associate vice-president for research and pub lic service programs, coor­
dinates university marine science programs, including Sea Grant. 
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