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Status of the Fishe

Estuarine Species

Bill Hogarth has been director of the N.C.
Division of Marine Fisheries for six years.
Hogarth earned his Ph.D. from N,C. State
University in 1976.

Probably most of you know that
over 90 percent of North Carolina's eco-
nomically important species, both sport
and commercial, are estuarine dependent,
That means that they spend part of their
life in the estuary, and they depend on the
estuary for part of their growth and repro-
duction.

These species include red drum,
spotted sea trout, weakfish, striped bass,
croaker, spot, flounder, black sea bass and
even Spanish mackerel. Such species use
the estuarine areas for spawning, feeding
or migration, and they could not complete
their life cycle without the estuary.

North Carolina is very fortunate to
have such a vast estuarine system, I think
we all would agree that is one of the
reasons we have such a good fishery in
this state,

When we discuss the estuarine

species, we will talk about the fish stocks
and their status and how the actions of

man affect their biological condirions. The
fishery is the system that is built around
the stocks, particularly the harvesting
activities and the activities that take place
before and after harvest.

The status of the estuarine recre-

ational fishery in North Carolina is sur-
veyed by recreational port samplers and a
telephone survey. The telephone inter-
views are used to collect data on the

number of trips made, the fishery location
and when these trips took place, Then,
from the intercept data, we get the catches
and actual species, number, length, weight
and sex.

We in the Division of Marine Fisher-

ies  DMF! have increased the accuracy of
the recreational fishery data by quadru-
pling the number of intercepts from 1987
to 1989. In total, they are eight to nine
times higher than pre-1987.

When I discuss the recreational

fishery, I will talk about it from 1987 on,
because that is the only period f' or which
we feel comfortable with the North Caro-

lina data.

Today, we use a lot of the commer-
cial data to look at status because that is a

longer-term base. And though we feel it is
underreported, it at least gives us some
idea of the fluctuations in harvest, The

estuarine species have fluctuated tremen-
dously over the years, with most species
reaching a high point in the 1980s, And if
you look since then, they have fallen off
quite a bit.

We are all aware that there used to

be a great deal of outboard fishing in the
Parrdico Sound for croaker and weakfish.

There are very few doing that now, We
keep hearing this type of information.
There used to be a large sportfishery in the
Albemarle Sound for striped bass and
white perch, This has also declined.

For all areas, estuarine and ocean,
an average of 1.2 million saltwater anglers
take about 4.1 million trips annually in
North Carolina. The number of fishermen

and trips have fluctuated since 1987,
About half the anglers fishing in

North Carolina are from other states. About

27 percent are from non-coastal counties,
while 23 percent are from coastal counties.
North Carolina ranks second on the Atlan-

tic coast after Florida in the number of

non-resident recreational fishermen.

North Carolina's total recreational

coastal catch, estuarine and ocean, aver-
ages about 19,9 million fish annually.
Catches peaked in 1988, fell ofF some in



1989, and then grew slightly.
Although for many species, catches

have declined since the peaks in the early
1980s, Some of these species are weakfish,
spot, croaker, white perch and striped
bass. The recent trends are somewhat
stable.

The commercial landings of spot,
croaker, weakfish and summer Hounder
increased in North Carolina from 1972 to
about 1980, Then they declined. But even
looking at that decline, except for weak-
fish, they are still at a level that ap-
proaches the pre-1980 level.

Figures for recreational catches of
weakf'ish, spot, croaker and summer floun-
der show that 1988 was a high point For
the croaker, Croaker are on somewhat of a
decline overall. The summer fiounder
showed an increase in 1990 and 1991, Spot
showed a decrease, Weakfish are in some
trouble right now. The weakfish is the next
species we will have to manage.

Southern Hounder appears to be
very stable. Flounder, I believe, are ben-
efiting from the 1>-inch size limit put in
place about four years ago, It was in the
middle of an election year and quite con-
troversial, but we made it. There was a lot
of support for the limit, and everyone
believes that it's helped.

Spanish mackerel is showing an
increase, And of course, the spotted sea
trout has been very important in recre-
ational fishing this year. The catch of
spotted sea trout was up somewhat in
1990,

The problem in tracking catch data
is that catch alone does not indicate the
status of the stock. W'e have to look at
other things. But we thought that if we
look at the commercial landings in North
Carolina since 1955, we would see the
Huctuations mentioned earlier,

Menhaden is the one species that
data show is greatly improved in the 1991
catch. The catch is up about 24 million
pounds over 1990.

There is not much directed effort on
menhaden in the state, We have one
company with two boats and two other
vessels that may sell at times. But we
know a lot of the recreational people feel
this is an iinportant issue.

Menhaden is one population that
has shown some recovery due to the
management activities and reduced effort.
There were a lot of fluctuations in the late
1960s and early 1970s, and again in the
1980s. Then in 1991, menhaden landings
increased from 72 inillion pounds in ]990
to 110 million pounds,

Of the 15 estuarine-dependent
species, or species groups in North Caro-
lina important to anglers, four are consid-
ered healthy by the DMF. There are, how-
ever, some differences of opinion, particu-
larly concerning bluefish. Six species are
so far down from historical highs that they
could be considered overfished,

The Atlantic croaker is showing
signs of decline, both in the commercial
and recreational catch, but it is also show-
ing declines in the catch per unit effort
 CPUF! that we have from the fishery.

I think that is something to be
looked at very carefully � the size of the
population, fish size, age groups within
the population � and not just the catch
alone. The CPUE shows the age-class
structure is declining, which bothers us
quite a bit.

The black sea bass is considered
stressed in the southern part of the state
and overfished in the northern area. The
Mid-Atlantic Fishery Management Council
is preparing to develop a plan for sea bass,

Bluefish is one species that may be
considered healthy in North Carolina, but
some other states would want to call it
stressed to overfished, V/e believe that
population is probably fully exploited.

But what disturbs us is a decline in
the number of large bluefish. That may be
a reflection of the population or some
movement of the bluefish. There is some



evidence that they may be farther offshore
due to environmental conditions and

consequently are not being counted in the
fishery,

Southern flounder is definitely a
healthy species. The catch, CPUE, size
distribution and number of age-classes all
look good for southern flounder, I'he
restrictions have really helped. The south-
ern flounder is primarily an inside species
caught by the pound nets and gill nets.
And the improvement reflects in the recre-
ational catch.

Summer flounder no doubt is over-

fished. The spawning stock biomass is
extremely reduced. The age-class structure
is down to probably two or three principal
year-classes, where we used to have
several age-classes in the population.

The DMF has 13-inch size restric-
tions on summer flounder, which is prirna-
rily an ocean trawl-caught species, It is a
winter trawl fishery here, and North Caro-
lina has a 5-]/2 inch tailbag requirement in
the ocean.

The federal government this year
put in an emergency rule that made the 5-
1/2 inch tailbag mandatory in all areas
where summer flounder are fished, North
Carolina has had it in place for two years,
and we are seeing some signs of improve-
ment, The catch of summer flounder was

up last year. It was nearly double what it
was in 1990, but also some of the other
data are showing improvement, such as
CPUE and juveniles.

Spanish mackerel is definitely a
healthy species. It is one that has been
very strictly managed, Southern flounder
and Spanish mackerel show about as
much success through management activi-
ties as you would want to see. I think we
need to get across the message that with
management we can improve the popula-
tions.

Red drum is overfished. No doubt it

is overfished throughout its range. In
North Carolina, it is in somewhat better

shape than many other states. We do not
have much of a directed commercial

fishery in this state. It is a tremendous
recreational species,

This year, we went to an 18-inch
limit on red drum because we had a good
year-class. We are trying to get them
dispersed. Much of the data from tagging
shows that they return to North Carolina,
and we think we can get them more into
the spawning population,

The DMF is working with the N,C,
Wildlife Commission right now on future
red drum regulations because there needs
to be compatibility. We have had a hard
time in court with red drum because the

commission has a 14-inch size limit and

we have the 18-inch limit. The judges say
it is difficult to tell where the fish are

caught, We have to resolve our differ-
ences.

American shad and hickory shad
are definitely stressed. Spot is considered
stressed.

Striped bass is definitely overfished.
This is the next area of contention. North

Carolina had a striped bass board that
looked at the management of striped bass
as a result of the Dke Gaston case, Even

though we have been operating under the
Atlantic States Marine Fisheries Commis-

sion  ASMFC! regulations, there has been
some concern that we should not. Rather,
we should manage striped bass as a North
Carolina species. In fact, we want to have
a management plan for striped bass in
North Carolina.

Congress has given the ASMFC
authority over managing striped bass. The
DMF has been trying to operate with an 80
percent reduction in the commercial catch
as required by the ASMFC. There is cur-
rently some concern that the ASMFC
technical committee is saying we are still
fishing at three times the mortality rate we
should be. The mortality is extremely high.
They have even recommended a 20-inch
size limit in the sound and a 28-inch limit



in the river for the population that spawns
in the Roanoke River,

I do not know what the future
holds. The DMF and the fishermen are
seeing a lot of striped bass. The sound
seems to be full of them, but they are 21
inches and less. And the striped bass
doesn't spawn until the males reach about
18 inches and the females reach about 22
inches.

On the red drum again, I plan to
propose to the Marine Fisheries Commis-
sion no sale of red drum over 27 to 32
inches in length. It depends on the rnini-
mum size. We believe that woutd help
sustain the poputation of the large fish,
Red drum, again, don't spawn until they
are 24 to 28 inches.

Turning to weakfish, commercial
fishermen in North Carolina catch about 90
percent of the numbers and 70 percent of
the weight on the entire Fast Coast. This
species is now down to probably zero- to
two-year-classes or one- to two-year-
classes. We are fishing on that small a
group.

The DMF is under pressure from
the ASMFC to reduce mortality by 25
percent the first year. That goal was re-
cently reduced to 15 percent the first year,
25 percent the second year and eventually
50 percent. To begin, this will require a
minimum 10-inch size limit on weakfish in

North Carolina. But this is going to be a
difficult regulation to put in place because
we had a large number ol' small weakfish
in our estuaries.

So that is the status of the estuarine
fishery, We are trying to do a better job of
managing, We have rules that we can
implement in late 1992 or early 1993 on
bycatch reduction. The commission has
given the director broad authority for
managing summer flounder and weakfish.
We will continue working to maintain
healthy stocks and to restore the others.

Reef Species

Gene Huntsman is leader of the reef
resources and coastal pelagics team with
the Beaufort Laboratory, Southeast Fisher-
ies Science Center of the National Marine
Fisheries Service. He has been in Beaufort
since 1967.

Though North Carolina is not in the
zone of the true tropical high coral reefs
typical of south Florida and the Caribbean,
we are in the zone of reef fisheries, which
extends from Hatteras to southern Brazil.

We share in that vastly distributed
reef fishery for two reasons.

First, we have warm water, which
reef fish want, because the Gulf Stream is
impinging on the outer shelf of the south-
eastern United States. It keeps the water in
the 60-degree range even in February and
March off Cape IIatteras, This is a time of
the coldest temperatures in Raleigh Bay
and Onslow Bay,

The second need reef fish have is
for hard substrate around which to aggre-
gate, There are many kinds of hard sub-
strate on the outer shelf of the southeast-

ern United States for the fish to get around
� wrecks, coral, and most importantly,
steep cliffs and ledges on the outer conti-
nental shelf. The shelf breaks off into the
continental slope at zones of 35 and 55
fathoms,

But the live bottom reefs are the
major producers of reef fish throughout
the U,S. continental shelf in the South
Atlantic and the Gulf of Mexico. They are
ledges of sedimentary rock or exposed, flat
shelves of sedimentary rock, with many
kinds of invertebrates growing on them
that are extremely attractive to reef fish,

So with the substrate in place and
the warm water available, we can share in
this basically tropical resource even though
we are at 35 degrees north latitude, which
is a long way north for animals that are
very tropical, Depending on where you



are off North or South Carolina, the shelf is
between 15 to 30 percent reef area. I will
talk today about South Carolina as well as
North Carolina because for a Charlotte
dweller, Murrells Inlet is closer, if not
better, For reef fishing than Morehead City,

The fishery is fairly complex in that
it has several components. One is the
headboat industry that charges by the head
for a day's fishing offshore. But this is not
the only recreational fishery.

Increasingly, since I began research
with the reef fishery in 1972, private ves-
sels have entered the fishery because
people have boats that will travel to the
outer shelf. And more impOrtantly,, they
have the electronics that will allow them to
enter the fishery.

The commercial fishery operates in
several different ways � mostly with
medium-sized vessels using powered reels
or some other device, But there are long-
liners in the fishery who are fishing in the
deeper waters. Traps are important, espe-
cially for black sea bass in the early spring
off the Carolinas.

And we can't omit divers. They are
important both recreationally and comrner-
cially in taking fish for harvest. But most
importantly, they are a unique component
of this fishery because they are mostly
non-consumptive users of the resource, So
any management plan ought to take into
account the people who just like to look at
fish. And probably only for reef fisheries is
this an important consideration.

The snapper population is the
target of nearly everyone who goes reef
fishing, particularly the red snapper. But
another red snapper, the vermilion, is even
inore important, People are also interested
in groupers such as the speckled hind.

But the real workhorses of the

fishery are porgies, especially the red
porgy, and a host of its cousins, which are
tropical fish with the first name calamus.
The white grunt is extremely important to
the Niorth Carolina fishermen.

On the inshore side of the fishery,
where the water is cooler in the near-shore

reefs, the black sea bass is the predomi-
nant species, And in deeper water, not
necessarily reef areas, there is another
community of species typified by various
tileFish and some of the deeper water
groupers. These are all included in the
aggregate of snapper-groupers for rnanage-
rnent purposes.

The connection to the true reef

fishery is in the way the fishery operates
more than habitat. For discussion pur-
poses, we are including all these animals
in our discussion of reef fisheries.

When we began our research in
1972, the headboat fishery was the only
important fishery and the only data source
for reef fish in the region, So we began
our research with a twofold approach to
collecting information. We asked crew
inembers from headboats in North and
South Carolina to voluntarily record daily
what they caught,

For 20 years we have been keeping
fairly good data on reef fishermen. In
January, we went to an entirely new sys-
tem. Keeping records has become manda-
tory for headboats in the South Atlantic.

Simultaneous to data on catches,
our own people work on the docks from
Hatteras to Mexico, weighing and rneasur-
ing fish and collecting samples to get the
information we need.

What do we get out of all this? We
see what they are catching, These are the
animals that support the reef fishery:
vermilion snapper, black sea bass, white
grunt, red porgy, gag, scamp, greater
arnberjack, gray triggerfish, tomtates,
yellow sea bass and spottail porgies. Those
last three, by the way, are small animals
that wouldn't have been considered impor-
tant 20 years ago, but they now make up a
fairly important fraction of the catch.

A good index of a stock's status is
how well anglers are doing. If you are an
angler, that is the only measure that really



counts. And we call that measured catch
per unit of effort  CPUE!, or catch per
angler day for our purposes today. In
1972, if you had sailed on a Morehead City
headboat, you would have expected to
catch an average of 35 pounds per angler
day, which was very respectable.

Looking at the history of catch per
angler day in terms of number of fish per
angler, it is interesting that there has not
been a dramatic change. We are down to
about two-thirds of what people caught in
the early 1970s. Most of the decline oc-
curred from 1972 to 1974, when the fishery
was in its exploratory phase and still
finding new ground, But once they fully
occupied all fishing grounds, the average
has remained at six fish per angler day.

But if you look at weight taken per
angler, the picture is not so rosy,  See
Huntsman Figure 1.! The period of decline
was longer, from 1972 to about 1980. It
has dropped to the point that anglers are
taking about one-third of the weight per
angler of what they took in the early
1970s, And it seems to have stabilized at
that level over the last 10 years.

By taking into account that the
numbers of fish have not fallen off much,
but the weight of fish taken has, it be-
comes apparent that the weight per fish
has decreased markedly. And that is prob-
ably the most dramatic bit of information I
can give you about the reef fish stocks.

Looking at 10 of the species that
were most important � but not necessarily
important to producing catch now � we
see declines in the average weight per fish
taken on the order of 50 to 75 percent.
This decline is especially true for some
bigger species, the target trophies.

The scamp once averaged 11
pounds. It is down to 2 pounds. Speckled
hind is down to about 2 pounds from 9
pounds 20 years ago. Snowy grouper is
down from nearly 18 pounds to just over 4
pounds. Red snapper is down from 18
pounds to almost 3 pounds, These are

dramatic changes in mean weight per fish.
Now, there is nothing unusual

about the size of fish decreasing as a result
of fishing, It is expected. The minute you
begin trimming the population by harvest-
ing, you are removing a fair number of the
older fish and the mean weight is going
down. And that is not necessarily bad. You
have to make a qualitative decision about
how much is enough or how much is too
much, That is tough to do. But most
people would probably agree that if we
are running a fishery on fish that are now
25 percent of the size they were 20 years
ago, we have probably gone too far,

There are also other ways of look-
ing at the fishery. Perhaps you are inter-
ested in the availability of trophy fish and
the percentage of catch by weight that is
grouper, The percentage has changed
relatively little.

In the early days � 1972 to 1974�
when we were in the exploratory phase
and had a population of snowy grouper
that was being intensively fished, the catch
was 22 to 23 percent grouper. By 1915, it
had dropped to 18 percent. And if you
look at 1989 and 1990, the percentages are
not much different,

What has changed is the total catch
of grouper. The percentage has not
changed, but the amount of grouper is half
what it was 20 years ago. And that change
basically took place by 1975 to 1976, In
1989 and 1990, there were about 132,000
pounds of grouper.

Since the percentage change hasn' t
been great and the absolute change has
been substantial, that means the total
headboat catch has decreased a lot, We
are now operating at about half the peak
catch. The headboat fishery in the Caroli-
nas is at about 900,000 pounds a year,
compared to a peak at about 1.8 million
pounds a year.

The commercial catch has done
about the same thing. In 1990, it was more
than 4 million pounds, compared to 2
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Mean WeIght of Reef FIsh ofY N.C. and S.C.
1972 to 1990

Figure 1

AKD SHAPPER

ao90 71
REO PORGY

aa90 71

Mean weight of 10 species of reef fish taken from headboats operating in the offshore waters of North
Carolina and South Caro!ina.



million pounds today. This is somewhere
on the order of half the peak catch, The
fishery peaked 10 years ago. And both
recreational and commercial data are
showing us running at half-speed, which is
not good,

Up to this point, you' ve heard
information about the recreational catch.
But a commercial fisherman with multi-day
trips and bigger vessels would see a fish-
ery that is in better condition than you
might suspect just looking at recreational
data,

So l will provide data taken from all
fisheries: recreational, commercial,
headboat and private recreational boats for
the entire region, Cape Hatteras to Key
West. I will also look at an index of stock
status used by the South Atlantic Fishery
Management Council to determine how
the important species are faring.

First, let me explain spawning stock
ratio. Simplistically and for practical pur-
poses, it is a ratio of the pounds of spawn-
ing-age fish in the ocean today compared
to those that would be in the ocean were
there no fishing at all.

ff we have only 30 percent of that
spawning stock left, the species is prob-
ably in trouble. That 30 percent is the
criteria the South Atlantic Fishery Manage-
ment Council has established based on the
experience of fisheries in other parts of the
world. Any stock that has a spawning
stock ratio of less than 30 percent is legally
overfished.  See Huntsman Figure 2.!

Over the entire South Atlantic,
about half the species that are considered
important by the South Atlantic Council are
overfished: scamp, speckled hind, vermil-
ion snapper, white grunt, snowy grouper,
gray snapper, red porgy, red snapper and
warsaw grouper.

And the important thing to consider
is all these species that are below 30
percent � greater amberjack, red grouper,
lane snapper, yellowtail snapper, mutton
snapper, black grouper, black sea bass,

gag and gray triggerfish � are not legally
overfished, But some are close to that
point.

The philosophical question is, do
you want to manage a fishery so it is
sitting right on the 30 percent line and
ready to fall over?

Two species, the gag and the black
sea bass, are at about 32 percent. Basically,
all those species under the 30 percent line
are the Carolina species. Those above the
line, for some unknown reason, are tropi-
cal Florida species such as the mutton
snapper and yellowtail snapper. So in
some ways it appears that the Carolinas
have the worst condition.

Supposedly, there are ways of
remedying this, and we have had some
regulations in place to try to protect some
of the reef fish populations since 1983, But
those regulations were few and not very
stringent because the data available in
1983 didn't indicate the need for more
restrictions on fishing.

ln more recent analyses, however,
we see there are some problems. As of
January 1992, there are new regulations on
about 20 reef species in the South Atlantic.

What's disturbing is that even the
new regulations will not move us to where
we need to be for many species, especially
the Carolina species.

Why do we have regulations that
are insufficient to return some populations
to a healthy level? The regulatory process
got ahead of the analytical process, My
first analysis did not show the situation
looking quite as bleak as it turned out to
be, or else we probably would have had
more restrictive regulations, Some adjust-
ment will be made in the next year or two.
But there is basically no real good news to
be expected from even the newest regula-
tions.

Regulations are still being devel-
oped for some species, The speckled hind,
for instance, hasn't been regulated yet.
And there will be special regulations for
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Figure 2 Spa~g Stock Ratios
U.S South Atlantic 1988
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Spawning stock per recruit ratios for 19 species of reef fish based on catches and samples
taken from the region between Cape Hatteras, N.C., and the Dry Tortugas, Fla.

GAj = Greater Arnberjack
RGR = Red Grouper
MS = Mutton Snapper
BSB Black Sea Bass
TF = Tilefish

SCA = Scamp
VS ~ Vermilion Snapper
SGR Snowy Grouper
RP Red Porgy
WAR = Warsaw Grouper

LS = Lane Snapper
YTS - Yegowtail Snapper
BGR Black Grouper
GAG - Gag
GTF = Gray Triggerfish
SH = Speckled Hind
WG - White Grunt

GS Gray Snapper
RS = Red Snapper



warsaw grouper.

We try with basic regulations to
protect reef fish, but many reef scientists
are skeptical that we know enough to
protect their populations by using ordinary
means. Reef fish don't exist as individuals,
The species do no  live isolated from
others. They live in complex communities.
On a North Carolina reef, you will find
over 300 species of fish and hundreds of
thousands of species of invertebrates. They
are all connected in very complex ways,
and we don't know how a push on one
side of this complex system by fishing will
affect the other side.

We are already seeing events like
the growth in abundance of a weed spe-
cies, the spottail porgy. It seems to corre-
late with the removal of big gag from the
reef system. So we are concerned that
regulating by species may not be enough
to return the populations to something
approaching those of the 1970s.

And we are well aware of our
ignorance as scientists. We have only
fragmentary data on some species and our
models are very simplistic. We know that
the life histories of many animals are very
complex and poorly understood.

We know, For instance, that grou-
pers change sex. They are born girls and
become boys late in life. So an intense
fishery that takes the old fish would re-
move the males from the population,
perhaps to the detriment of the overall
spawning success of the species.

And there are many other things we
don't know about reef fish, And it con-
cerns many of us that the standard ap-
proach to reef fishery management might
be considered insufficient to get the job
done.

For that reason, we have proposed
reef fishery reserves.

It has been proposed that some 20
percent of the reef area be set aside as a
reef fishery reserve � a no-fishing area-
to preserve some part of the population in

case al! other management efforts go awry.
We would have something left to rebuild
the populations and maintain some of the
original stability of the communities these
species live in. Then we would not have
removed the genes necessary for the fish
to grow old, which groupers do.

I want to make an analogy between
fishery management and financial manage-
ment. Most wise financial advisors would
recommend putting at least a small portion
of an investor's capital into a very conser-
vative investment, perhaps with low inter-
est, So someplace there will be a little left
to fall back on iF those pork bellies and
general motors stocks go to pieces,

That is the argument that reef
scientists are making here. Take some of
this resource and put it where you won' t
hurt it. You will not get any harvest there,
but at least it is there. And in five or 20
years, if you decide you don't need reef
reserves, do away with them. But at this
point, while we are learning to manage
reef fisheries, we ought to do something
very conservative.

I will conclude by pointing out that
the resources of island nations throughout
the Caribbean have been devastated by
fishery technology that could be described
as primitive at best.

And even though our reef resources
are much greater and our shelf area is
much larger than that associated with the
Caribbean islands, our technology is thou-
sands of times more effective. Many of us
are concerned that we need a conservative
strategy for reef fish if we are ever going
to achieve this holy grail of big catches
and big fish that most anglers are looking
for.

10
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Steve Berkeley is a fishery scientist with
the South Atlantic Fishery Management
Council in Charleston, S.C. He is respon-
sible for pelagics and shrimp.

The pelagics are managed under a
host of different management plans with
objectives that are quite different among
species.

First, the Atlantic group king mack-
erel. There are two stocks of king mackerel
we recognize right now � one in the Gulf
of Mexico and one in the Atlantic.

The 30 percent spawning stock ratio
� the ratio of the spawning population
with fishing to the spawning population
without fishing � is the minimum level
beyond which we don't want to drop,

By this measurement, the Atlantic
group king mackerel is in relatively good
shape.  See Berkeley Figures 1 and 2,! In
fact, the ratio has been consistently above
30 percent since 1979 and is currently
increasing through conservative manage-
ment measures.

It is managed now by the South
Atlantic Council with bag limits and quotas.

This fishing year, the bag limit is
five per person per day and the quota is

10.5 million pounds, recreational and
commercial combined.

And the spawning stock has contin-
ued to grow because the council since
1985 has selected a rather low target level
within this allowable biological catch
 ABC! range and has set quotas at the low
end of the range.

The quotas in many cases have not
been taken, so the population continues to
grow. There is certainly nothing wrong
with allowing the spawning stock and the
population to increase beyond the mini-
mum target. In fact, 30 percent should be
viewed as a minimum rather than a target.

But there is no guarantee that level
is an absolutely safe level. Anything above
that is certainly money in the bank.

Next, the Atlantic Spanish mackerel,
It is not in as good shape. Bill Hogarth
mentioned it is considered healthy. But the
stock assessment panel that annually
reviews the status of king and Spanish
mackerel still considers the stock over-
fished, even though the current spawning
stock is above the minimum 30 percent.
 See Berkeley Figure 3.!

The panel considers this species
overfished because the jump between 1988
and 1989 is driven almost entirely by a
single age-class that is now coming into
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the fishery, And until that population starts
to stabilize, the review panel decided there
wasn't enough confidence in the numbers
to consider this species out of the woods
yeL

But again, conservative rnanage-
ment has helped the stock on its way to
recovery. 1t is also managed by quotas and
bag limits, The current bag limit is 10 fish
per person per day for recreational fisher-
men. The quota was increased recently to
7 million pounds for this fishing unit,

History explains why the spawning
stock was driven down for a number of
years. Landings in the late 1980s � 1987
and 1988 � were above the ABC.  See
Berkeley Figure 4.!

Since then, more conservative
quotas have been put into place and the
stock has rebounded,

Also, the 1991 quota was taken by
the commercial fishery, but the recre-
ational quota probably will not be. There
will be some excess biomass, which will
contribute to the spawning stock and the
recovery of the species. We expect the
species to be taken off the overfished list
soon, barring anything unforeseen,

The next species is cobia, which is
managed by the same South Atlantic
Council plan. Overfishing for this species
is also defined in terms of the spawning
stock ratio, But unfortunately, we don' t
have enough information for this species
[o know what the current spawning stock
ratio is.

Cobia is a fairly important species
recreationally � much more so than
commercially. Commercial landings have
been relatively small and stable, increasing
some in the mid-1980s.  See Berkeley
Figure 5,! Recreational landings have
jumped around without any apparent
trend.

The status of the resource is un-
known, but the stability of the landings
suggests cobia is not severely overfished.
Cobia is believed, however, to be ex-

ploited up to maximum potential.
Currently, the maximum sustainable

yield is very crudely estimated at about 1
million pounds, but landings have ex-
ceeded that amount through the entire
time series �981 to 1990!, so probably the
estimate of rnaximurn sustainable yield is
too low.

The next species, bluefish, is rnan-
aged by the Mid-Atlantic Fishery Manage-
ment Council rather than the South Atlantic
Council, and it has defined overfishing
somewhat differently, Every fishery man-
agement plan implemented at the federal
level now must contain a measurable
definition of overfishing,

The Mid-Atlantic Council has de-
fined overfishing by rate of fishing mortal-
ity, which is the rate at which fish are
removed from the population by fishing.

The target level for this fishing
mortality rate for bluefish is estimated
between,3 and .4. The current level is
estimated at .35, right in the middle of the
range.

So bluefish are considered fully
exploited, as Bill Hogarth mentioned. And
interestingly, there has been a fairly consis-
tent decline in total landings.  See Berke-
ley Figure 6,! Again, this is primarily a
recreational species. Bluefish is also man-
aged with a bag limit, which is 10 per
person, And the cap on commercial land-
ings is 20 percent of the combined recre-
ational and commercial landings. At least
to date, the commercial landings have run
close to that, but have not exceeded 20
percent.

The landings are rather high, Blue-
fish is caught all up and down the East
Coast. The maximum sustainable yield
 MSY! is estimated to be between 140 and
150 million pounds, a rather large stock.
 See Berkeley Figure 7.! But the combined
landings have been declining, lt's not dear
why, but it is believed to be due to a
decline in the population

In North Carolina � the most
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important state in terms of commercial
landings of bluefish � the bluefish has
averaged 31 percent of the total commer-
cial harvest over the time series �976 to
1987!.

Again, commercial landings in-
creased in the late 1970s and early 1980s
but have remained fairly stable since then.
The general decline in the population is
thought to be due to poor spawning
success in the 1980s, But it is not clear
now why this is taking place.

Even less is known about the status
of the next species, dolphin fish, although
it is almost certainly not overfished. Over-
fishing hasn't even been defined for dol-
phin. It has worMwide distribution.

There is virtually nothing known
about the stock structure on this fish,
whether it is a single unit stock worldwide
or oceanwide, or whether it is comprised
of several different stocks. So there is
really no basis to determine what the
status of the resource is. lt is included in
the coastal migratory pelagics fishery
management plan, although there are no
federal regulations in place For dolphin
fish.

The landings � even before
1984 � were fairly steady at a relatively
low level.  See Berkeley Figure 8.! Then in

the late 1980s, the level shot up and con-
tinued to increase in the last year or two. I
suspect landings will increase again,
mostly as a recreational fishery,

Dolphin fish is a very abundant
species at sea, throughout the tropics and
mid-ocean, so those caught recreationally
are in the fringe of their range generally
associated with the Gulf Stream,

The next group, sharks, are man-
aged by the National Marine Fisheries
Service. Sharks constitute their own man-
agement problem because there are mul-
tiple species, inany of which the average
person and even the average scientist can' t
tell apart. Many are similar in appearance.

Most sharks bear live young � and
very few young. The gestational period for
sharks is long. They don't have the repro-
ductive potential that most bony fish have,
so they are particularly vulnerable to
overfishing.

And once overfished, sharks take a
long time to recover. Some species were
overfishcd many years ago and still have
not recovered, even though there were
essentially no fisheries for them until
recently.

But recently, commercial fisheries
have developed for the meat and the fins,
which are sold in the Orient for soup, This



has created a big market for sharks, and
fisheries have increased drainatically in
recent years, putting a lot of stress on
some species.

But because data is collected ge-
nerically as shark, we were not able to
come up with a management plan on a
species-by-species basis, so they have
fallen into large groupings.

Sharks in the Management Unit
By Species Groups

1Sh rk

Sandbar Hlacktip
Dusky Spinner
Silky Bull
Bignose Narrowtooth
Galapagos Night
Caribbean reef Tiger
Lemon Sand tiger
Bigeye sand tiger Nurse
Scalloped hammerhead whale
Great hammerhead Basking
Smooth hammerhead Whi te

'm ll astal harks

Atlantic sharpnose Blacknose
Caribbean sharpnose Smalltail
Finetooth Bonncthead
Atlantic angel

Shortfin mako

Longfin mako
Porbeagl e
'I hresher

Bigeye thresher

Blue

Ocean whitetip
Sevengill
Sixgill
Bigeye sixgill

The first group are large coastal
sharks, including species that are of recre-
ational interest as well. They are the sand-
bar, blacktip, dusky, spinner, silky, bull,
bignose, narrowtooth, galapagos, night
shark, Caribbean reef shark, tiger, lemon,
sand tiger, bigeye sand tiger, nurse shark,
the three species of hammerhead, whale
shark, basking shark and white shark.

The large coastal sharks are consid-
ered overfished as a group.

The small coastal sharks � Atlantic

sharpnose, bonnethead, Atlantic angel,
blacknose, finetooth, Caribbean sharpnose
� are of less importance. The exception is
the sharpnose, a fairly important recre-
ational species that is not considered
overfished at this point. Shrimp trawlers
are responsible for most of the fishing
mortality among the small coastal sharks.

The pelagic sharks are important
recreationally. I'hey include the shortfin
and longfin mako, the porbeagle � which
has been overfished for some years � the
thresher and bigeye thresher, blue shark,
ocean whitetip, sevengill, sixgill and big-
eye sixgill. The last three are quite uncom-
mon species, and their status is unknown
at this point.

Regulations for sharks are not yet in
effect, but the plan is available for public
comment. It is expected to be imple-
mented by summer 3992, The management
of these species will include quotas and
bag limits for large coastal, small coastal
and pelagics.

The regulations for recreational
fishermen combine large coastal and
pelagics because of the difficulty in telling
them apart, especially when landing them
without their heads on, The limit for this

combined category is two per boat per
trip. For the small coastal species, which
are not considered overfished, the limit is
five per person per day. There is also a 66-
inch fork length limit on mako sharks,

In the last few years, surplus pro-
duction has exceeded the catch, which is
why small sharks are not defined as over-
fished,  See Berkeley Figure 9.! Surplus
production can best be explained using a
banking metaphor, It is the amount of
production that can be taken without
affecting what. is in the bank. That would
be the equivalent of interest on capital.

The opposite is true for large
coastal sharks,  See Berkeley Figure IO,!
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Figure 9 Production and Catch of Small Coastal Sharks
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Figure 11 U-S. Commercial Shark landings
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They are considered overfished, Landings
have exceeded the surplus since 1987, and
they are in fairly bad shape.  See Berkeley
Figure 10,!

The reason can be seen in comrner-
cial landings, I'hey were low for years
because there was very little market for
them. And suddenly in the late 1980s,
landings doubled, redoubled and doubled
again. The sharks as a group simply could
not take that kind of fishing pressure.  See
Berkeley Figure 11.!

At the same time, sharks are a fairly
important recreational species in certain
areas, including the Gulf of Mexico and
the Mid-Atlantic. The recreational landings
have generally been on the decline, prob-
ably due to the overall decrease in popula-
tion. There was one blip in 1983.  See
Berkeley Figure 12.!

The next group are biflfish. The
South Atlantic Council developed a man-
agement plan, but that responsibility has
now been taken over by the Secretary of
Commerce and the National Marine Fisher-
ies Service.

These fish are managed by a mini-
mum size, The minimum size is 86 inches

fork length for blue marlin, approximately
200 pounds; 62 inches lower bill fork
length for white marlin, approximately 50
pounds; and 57 inches for sailfish, ap-
proximately 30 pounds.

Data have been collected on catch

per 100 hours of fishing for blue marlin,
white marlin and sailfish off the Atlantic

coast, the Gulf of Mexico, the Caribbean
and the range of U.S. fishery,  See Berke-
ley Figure 13.! But these stocks are widely
dispersed and poorly understood, so it' s
not clear if we are looking at a single stock
or multiple stocks.

The long-term average catch rate
for blue marlin is just over one fish per
100 hours of fishing, In the last few years,
the level has been slightly higher. In 1990,
it was right at the long-term average.

The white marlin in the last five or

six years has been well below � ar. about
half � the long-term average.

And blue marlin is considered fully
exploited, perhaps overexploited, The
status of white marlin is unknown.

The saflfish is considered not fully
exploited. It has jumped around somewhat
and is currently at about the long-term
average catch per unit effort. This is from
the recreational fishery,

By contrast, in the Gulf of Mexico
there was a big decline in the 1970s that
was thought to have been caused by the
influx of the Japanese long-line fleet.  See
Berkeley Figure 14.! Japanese long-liners
left the Gulf of Mexico in 1982 and have
not returned. But in 1984, a big fishery for
yellowfin tuna developed in the Gulf of
Mexico, And by the late 1980s, every one
of the billfish species had declined dra-
matically in the recreational catch per unit
effort, All the species are at about the
lowest point in the history of the fishery.

Status of the Knvironment

B J. Copeland has been director of the
UNC Sea Grant College Program since
1972. He is an estuarine ecologist and
recently created a synthesis document for
the Albemarle-Pamlico Estuarine Study, a
five-year undertaking to assess and im-
prove the health of the environment,

A nighttime photograph of the
United States, filtered to show incandes-
cent lighting, tells you where all the
people are. This is the way the population
structure of the United States looks, and
most of them live in the coastal fringe,

Therein lies part of our problem.
In North Carolina, our population is

in what we call the golden crescent, which
runs froin Raleigh down to Charlotte.

Most of what I will talk about has to
do with the little piece of territory between
the high tide and the edge of the continen-
tal shelf. We have a lot of aquatic re-
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sources in North Carolina. We are blessed
and also cursed by the amount and com-
plexity of the systems that we deal with
here.

Now, one of the problems. Much of
our ecosystem or habitat that supports the
fishery happens to be inshore, surrounded
by land or partial land where the people
meet the water. It is also up in the little
cracks, crevices and indentations in our
estuaries and nursery areas.

Every once in a while, things go
wrong. And one big problem is anoxia-
the absence of oxygen in the water, Or-
ganic material consumes the oxygen as it
decays. And in these shallow protected
areas in the summertime, when the water
warms up and the wind doesn't blow, the
water does not mix and the oxygen is
depleted, But most of the organisms we' re
interested in cannot live in the absence of

oxygen. You wind up with fish kills.
Fish kills seem to be happening

more now. That may be a reflection of the
quality of the data, or it may be that
people are simply coming into contact
with them more. The problem is we don' t
know today how much worse the anoxia
problem is going to get.

And there are other problems with
anoxia. On the way down to zero-oxygen,
all kinds of physical and chemical changes
take place. The toxics and organics that
we thought were inextricably bound into
the sediments are re-released into the

water. So some killers are being re-injected
into the ecosystem.

Anoxia is a very serious problem.
The despair is that there isn't much we can
do about it, Mother nature still has calm

days and warm temperatures, and unless
we set up big wind machines out there
and stir up the water, we aren't going to
do much about anoxia.

All this corresponds ro the distribu-
tion of population � just too many
people, As more and more people live
closer to the shore, there will be more

problems stressing the system there. An-
oxia will become more prevalent,

The second problem I want to
discuss is the algae bloom. The blue-green
algae bloom in the lower Neuse River
system is caused by excess nutrients-
again, calm conditions where the algae
have a chance to build up and exclude
others. Soon, there is an almost pure
culture of one species of algae.

Now, blue-green algae trigger
several other problems,

One, it is just aesthetically unpleas-
ant, And the toxic metabolic by-products
kill fish. It is not much good in the food
chain. And when it decays, it takes up
oxygen. So nearly everything you can
think of about this algae is bad.

There are other algae blooms. We
recently discovered a dinoflagellate that
seems to jump out of the sediment, kill
fish and hide again. It is triggered by some
unknown protein exuded by fish schools.
What are we going to do about it? It is not
something that is going to be easily dealt
with,

Another kind of algae bloom is the
red tide. We had that back in 1987, and
we all suffered from that. The red tide

taught us several things, One is that we are
not isolated from the rest of the world, The

red tide originated off the west coast of
Florida, traveled around the bottom of the
state and caught in the Gulf Stream. It was
spawned off by eddies, brought inshore by
currents and stayed here. So we are not
exempt from algae blooms even if we
clean up our own waters. The whole
world is involved.

This brings us a very important
point ecologically and policy-wise. Every-
thing we do is interconnected to what
everybody else does. Oceanography is
related to all the things that go on in the
estuaries. What happens on the hill is
related to what goes on in the estuaries. It
all comes together there. So we are going
to have to look at it in a total picture.
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A third area that deserves mention

are pathogens, which usually come from
people who live in close proximity to the
environment we are trying to deal with,
And it comes from activities that may
change the way land is used, change the
way water is moved and affect animals. It
involves toxics, heavy metals and pesti-
cides.

AII of these go into the water. Some
are natural, sloughing off the land. The net
result is the water is contaminated and

signs are set out prohibiting the taking of
certain animals from these waters.

Septic tanks create another kind of
contamination. %'e have a lot of the tanks

in coastal North Carolina. But a large
proportion of the soils wiH not support
conventionalseptic tanks and you have
failures, The problem is that the waste
runs downhill and gets into the water,

Now we have a whole bevy of
things in the water that we'd never heard
of five years ago � Vittrio, ~List ri Salttto-
~nll . And the despair is we don't even
know what most of them are, much less
where they came from and what they do.
So it has become a very serious problem,

The fourth problem that deserves
mention is the habitat. We go out and
destroy habitat. Underwater eel grass is
one of many valuable habitats on our
coast. That is the good news. North Caro-
lina has a variety of resources.

But we go out and change the
water, create turbidity, dredge, do clam
kicking. We do all these things, stretch that
environment and decrease the potential for
the production of resources we' re inter-
ested in, And as we continue to stress that

habitat, we will continue to lose that
potential for resources.

Now, there is some good news, we
can create plants, For instance, the
micropropagation of eel grass, Biotechnol-
ogy can create little plants where there had
been no plants. Man has a lot of capability.
The problem is applying it in a positive

manner, Most of our capacity is applied in
a negative manner. But we can use our
biotechnology here to create new plants,
new habitat.

That is not the answer, but it cer-
tainly will help to restore some areas that
have been stressed to an unacceptable
level,

We are also able to transplant.
marsh grasses and create new rnarshes.
The question is how good is it and how
long does it take? Some studies indicate
that transplanted marsh takes five to 20
years under the best condi0ons to dupli-
cate a natural marsh. Can we wait that

long? I don . know.
Now, the fifth problem is a decline

in fisheries. Fishing isn't what it used to
be. And Gene Huntsman gave several
illustrations of that,

The price has gone up. In the
marketplace, we are compensating for the
drop in supply by increasing the price.
And what does that do? It brings out more
and bigger and better technology to chase
fewer fish, It is a big problem, I don' t
know whether that is despair or excite-
ment.

Bycatch is part of that problem. We
overfish in some cases. Sometimes we

catch too many, more that we need.
Bycatch is catching those things that

we don't want along with the targeted
species. We must address this problem.
We are impacting the total fishery by
taking those organisms we don't particu-
larly want. It will create a problem for the
fishermen, so let's deal with it on that
level.

Finally, we have fish diseases. All
kinds of mycosis, It just isn't pleasant to
catch a fish with a hole in it. It doesn' t

impress your neighbors. It don't look good
in the newspaper. You are afraid to eat it.
Yet we have fish out there with ulcerated

mycosis, fish with red sore disease, blue
crabs with holes in their shells.

We are beginning to leam about
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this problem. But we are still a lc>ngng wayfrom understanding what the trigg<.ring
mechanisms are, what the caus 's a f<

Iwhen and where it occurs. Many things
work in combination and tha[ is very
difficult to unravel,

I3ut I will close and leave y<>u wiili
more pleasant look at our c<>ast. It is a
wonderful place. We have many g<><>d
things, but we also have many prol>lems.

Economic Isa,mes

The Economics of Fisheries ManageMent

Jim Murray: I he sportfishery it<is giea
economic value to our coastal c<>nu~>uni-
ties, Ihe message should h< sent t<> t.<iur-
isrn agencies and local governments t<>
support recreational fishing and the fishing
industry in general,

Jim Kasley is a professor of agriculture
and resource economics at N.C..'>tate
University, Ile has worked primarily a» a
fisheries economist since 1<�3. l le i» a
member of the scientific and statisti<al

committee of the South Atlantic I isliery
Management Council,

1 am going to introduce th<- ap-
proach that economists take in lool«ng at
fishery management issues. l wa««>
discuss how we value the net I>e«f't '
fishing and provide a framewr>rk f< >r think-
ing about some of the numbers t»t " e
used in fisheries managernent-

Since the rnid-1980s, thoro has I>een
a significant decline in recreatiorialal catch

of species on the Atlantic and Gui«o sts
The number of angler trips has also de-
clined.  See Easley Figure 1.! No <>ne "
looked carefully at why the num"rnber of

trips is declining. lt could be «+ue to the
e reducedrecession or a response to the

stocks.
I am not optimistic aboutut what is

isheries, and Ihappening in many of our f»he
24

i>,ill try t<> explain why
'I'hc Mid-Atlantic I-ishcry Manage-

inent C<>uncil has pr<>duced a document
that c<>vers 2> years and several malor
species targeted by East Coast anglers.
A<.r<>ss all these species  summer flounder,
hliiefish, weakfish, sea trout, striped bass,
s<wp and sea bass!, the average catch was
H28.7 milli !n pounds fr<>m 1<X>0 to ] 970.
13ut froin 3<!HO to 1983, that average
dropped to 449.3 million pounds.

Probably during this period, the
ntiinl>er <>f anglers and trips increased. So
the catch per angler <>r catch per trip has
s< en an even greater dn>p. 'I'he punch line
is tliat things are n<>t in gieat shape.

'I'he Magnus<>n Act specifies that we
try t<> inanage our fishery resources in
<>rder to rnaxirnize the well-being to soci-
ety. A commonly used phrase in the act
specifies that we achieve optimum yields.

Optimum, as I interpret it, means
y<>u maximize something subject to some
c<>nstrainLs. In this case, we are trying to
niaxiiiiize in a sense what we can get from
<>ur fisliery res<>urces. To an economist,
tliat ineans the value of the services ren-
<lered fr<im the resource.

'I'he constraint is the biology, the
reproduction and growth taking place.
'I'hat constrains the size of a stock, how
fast a stock can grow and what you can
harvest from it,

So the economist thinks of a fishery
resource as an asset producing a yield of
services t<> a number of people � com-
mercial and recreational fishermen. The
focus here will be the recreational fishery.

I3asically, the economist wants to
maximize the present value of the future
flow of services. That is, we want to maxi-
mize the net value of the future stream of
returns to this resource. That is a way of
saying we want to get the most from the
resource that we can.

The question is how do we rnea-
sure that net benefit>

I think in a lot of our fisheries, we
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don't face an attractive future. We are

coming down to a crunch time when we
have to make some real tough decisions
about reducing effort to help rebuild
stocks. That effort may be primarily com-
mercial in some fisheries; it may be prima-
rily recreational in others.

I am a recreational fisherman. I

have heard recreational fishermen say you
can't overfish a fishery recreationally. The
East Coast bluefish numbers have been

discussed. So the problem is that people
have to give up fishing and incur costs in
the short-term to rebuild the stock, Econo-

mists also worry about weighing these
current costs against the higher future
benefits that the policies will bring about,

It won't surprise any of you that the
greater the effort, the lower the equilib-
rium population of a species,

In an underexploited stock, demand
increases for the fish and harvest increases.

But because of the dynamics of a fish
stock, if that demand continues growing,
you are eventually going to run into a
backward-bending supply of fish as the
stock declines and harvest declines.

Figure 2 illustrates this relationship.
At initial demand Dl, harvests are at Hl.
Then as demand grows to D2, harvests
increase to I-I2 � a rate of harvest ap-
proximating maximum yield,

As demand continues to grow to
D3, the harvest begins decreasing as the
stock declines. This may represent the
situation in several of our fisheries. Note

also that demand may represent recre-
ational fishermen, fish consumers  from
whom commercial harvesting demand is
derived!, or both.

Now, in much of our management
we have emphasized the biology of the
species. Certainly this is important in terms
of keeping the stock from reaching the
point of collapse, as the Chesapeake and
East Coast striped bass fishery almost did
in the early 1980s,

But an important point is that even

if we just maintain some stocks, we are
giving up a lot of economic benefits, both
to recreational and commercial fishermen.

So we need to look harder at these re-

turns. Basically, I am representing a de-
rnand for recreational fishing and what
causes people to go fishing. Obviously it' s
an activity they want to do.

You can diagram how many trips
fishermen take per unit time, which is
related to the cost of those trips � for gas,
towing or boat rental, lodging, food � and
what they expect to catch. The demand is
affected by the stock of fish, in particular,
the catch per unit effort.

On the other hand, people get
more out of a fishing trip than what it
costs them. Otherwise, many of us
wouldn't go fishing. So there are net
benefits accruing to fishermen from fish-
ing.

This discussion is relevant to the

payoff from rebuilding a stock in the
future, Or if we are talking about an allo-
cation issue between commercial and

recreational fishermen, it is the vehicle by
which we value some reallocation.

If we alter the stock, the catch rates
are likely to increase and the demand will
shift. It is the change in that area that' s
crucial to any management policy.

Figure 3 illustrates these points. The
demand function shown as D SO! simply
represents the relationship between the
number of trips a fisherman will take, and
the price  or cost! of each trip  holding
constant the stock, catch rate per trip,
income etc!

The cost of each trip is represented
as marginal cost, or MC, If stock increases
such that the catch rate increases, the
demand function shifts out. The net ben-

efit, then, to the recreational fisherman is
measured as the area between D SO! and
our hypothetical D S1!, but above the MC
function, That is, we net out costs of the
trip.

Now, just a couple of points. On
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the cost of a trip, you frequently hear
comparisons drawn between expenditures
of recreational and commercial fishermen.
In both sectors, those are largely costs, To
the commercial fisherman, that is the cost
of getting fish to the dock.

We reaHy ought to be talking about
changes in consumer welfare in the com-
mercial sector for seafood as part of our
measure of net benefits,

I learned in Rhode Island recently
that 12 percent of every retail dollar spent
for domestically harvested seafood goes to
the vessel, So a lot of funds are tied up in
processing and shipping seafood. And any
changes in profits � not changes in ex-
penditures or costs � would have to be
measured in those sectors for these kinds
of decisions.

Some people will interpret econo-
mists to say those expenditures aren' t
important. That is not the case at all. In a
state policy sense, it is not a net benefit. It
is a cost to one group, and revenue to
another group, so it is a wash.

On the other hand, if I take two
more trips to the coast and spend more
money fishing, I am likely to spend less on
other recreation, So in that sense, it is a
wash and a transfer within the state.

But to the local community, these
are important issues, I will just mention
one measure. A lodge operator in Curri-
tuck said in a recent Sea Grant publication
that when he bought his place in 1985, his
October sales for restaurant and lodging
were about $40,000,

Five years later, they are $8,500,
and he is beginning to worry about
whether he can hold onto the place. And it
is all due to reductions in the demand for
hunting and fishing in that area � reduc-
tions in activities brought about by reduc-
tion in waterfowl and largemouth bass
populations.

That says something about the local
impact of these activities,

This leads me to my final discus-

sion. There are several pressing fisheries
issues, but three stand out prominently:
rebuilding our declining stocks; allocation
between commercial and recreational
fishermen, of which the bycatch or discard
problem might be considered a subset of
this larger allocation problem; and water
quality,

If we are talking about regulating a
recreational fishery, the total catch would
be the number of fishermen times the

number of trips times the catch per trip,
That catch per trip is our catch per unit
effort.

You can regulate any one of those
three factors to modify catch and affect
stock. The economic effects are quite
different in terms of which factor you
regulate. This is what we ought to be
looking at more in management. Rebuild-
ing stocks is one of the first things the
state and nation should look at, and the
different economic effects of different

regulations are important to this rebuilding
effort,

The discard problem has already
been mentioned. AHocation disputes
between commercial and recreational
fishermen are important,

In many fisheries there will be both
commercial and recreational fishermen, !

hope we can get to the point of talking
about decent decision rules and time
frames for reasonable adjustments, rather
than fighting it out in the halls of the
General Assembly over who gets the
harvest.

Water quality is a big issue.
Baseline values associated with services
currently produced from these resources
are also important for damage assessment
in the event of oil spills or hazardous
waste spills,
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Value of Water QuaHty Improvements
to Recreational Fishermen

Kerry Smith has been a distinguished
professor of economics at N.C. State Uni-
versity since 1987. His interests are re-
source econoinics in general and recre-
ational fisheries in particular. He is a
national leader in non-market economics,
a field he's worked in for 20 years.

I want to describe the work of the
Resource and Environmental Economics
Program  REEP! at NCSU.

We have heard a lot about the
physical measures of the quality and
character of the fisheries in North Carolina,
We' ve also heard about how those physi-
cal measures are changing as a barometer
of the status of the fishery, how effort has
been changing over time.

We are faced with two kinds of
trade-offs when we examine these
changes. One, we can fish now or fish
later. If we defer fishing, we allow the
stocks to recover naturally and we have a
different character fishery and perhaps
more and better fish. That is one kind of
decision we make in response to the data
on the North Carolina fisheries,

Another is we can change the
activities that take place near rhe coast.
Water runs downhill and the pollutants
that are in that water can affect the fishery.

Either of the changes that would
accompany these decisions imply costs to
someone. And because they imply real
costs, it is often useful to ask what are the
results they yield worth? What are the
dollar values that we can gain because we
enhance the fishery?

It doesn't take much to realize it' s
worth a lot. You are interested in improv-
ing the fishery resources that support
recreational fishing, maintaining and en-
hancing them.

Now, what is REEP? It is a group of
nine faculty and eight graduate students at

NCSU, started in 1987. We are trying to
improve the information available about
managing fish stocks and to determine
how improvements would afFect the qual-
ity of recreational and commercial fishing.

If it is a desirable thing, people
would be willing to pay more per unit of
that activity, That makes good sense and is
reasonably simple to understand. But if
there isn't a cash register telling us how a
change in fish stocks will translate into
dollars, we have to do some detective
work.

We know, for instance, that water
quality affects marine and estuarine re-
sources: fish, sea grass and the life that
supports the fish. And people use those
resources in different ways, Economists
call those uses and the dollar values
people place on them use values,

There are also non-use values. I am
not an active fisherman, but I like to think
about it and to know it's there because my
son loves to fish. So for me, the value I
place on my son's fishing is a non-use
value. But it is just as important to me as
your fishing values are. This is an area that
is increasingly important in economics and
policy-making.

Up to this point, we in REEP have
focused our research activities on valuing
estuarine resources and their impact on
fisheries, There are a variety of ways we
can observe the connections between
water quality and fisheries. On one hand,
we have the physical resources others
have described today. On the other, we
have the methods economists use to value
improvements in any one of those re-
sources.

And the trick, of course, is to do
research that connects them. Connect
water quality to travel cost-demand mod-
els. How far would you travel to get better
fishing'? Can improvements in the fisheries
be connected to a greater demand for that
fish? Can we connect improvements in the
beaches to a higher rate of rentals at the
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beach? Can we ask people how much they
would be willing to pay for those improve-
ments?

An estimate of the value of im-
provements to the Albemarle-Pamlico
estuary could be anywhere between 79
cents and $56,74. This range is simply too
large because it says we are not able to be
more informative in describing how much
improving the fisheries is worth, It is either
worth a little bit or a whole lot,

Why did we get these answers?
First, the data wasn't very good.

And there is not much we can do about
that in the short-term. We have to try to
improve the information available. Second,
we didn't understand the process very
well, and we weren't representing it in the
models especially well,

What are the elements in that un-
derstanding? One is something that is very
apparent to you as people who fish, but
not always apparent to people who sit in
front of computer screens and try to figure
out what's going on. If the fishing is bad
but you enjoy fishing, the amount of effort
that you are going to spend will increase if
your objective is to catch a certain amount
of fish.

If you go out there and say, "I am
just going to work harder to catch fish," in
economists' lingo that says the fishing
effort per trip is endogenous. lt is deter-
mined by how well you are doing.

lf one thing you are interested in is
catching a number of fish, you will stay
out longer when you haven't met your
quota. If you catch it right away, you
might ride off in your boat and look at
some of the inlets.

Another element in improving our
understanding involves recognizing that
the quality of fish stock is related to other
influences. And we have to do a better job
of making that connection, Natural scien-
tists are moving along very well in making
the connection, but too slowly for our
purposes. So one question we will try to

answer is could we improve the link
between pollution and what's happening
to the fish?

A third question is can we use the
variations in numbers that carne out of the
models in a constructive way? Can we say
that the models are different, but let's pick
the strongest set and work with those?

And finally, we need to do a better
job in representing what fishermen are
interested in doing when they go out to
fish. It may be more than quality of fish.
You may be after a trophy species. It may
be that you are interested in making sure
you don't come back with an empty boat.

You want a mixture of things. We
are working on all of those. And the latest
effort at improving our valuation estimates
deals with some information collected in
I988. We broke the process down into two
components.

The first part involves the yield a
fishing party gets when it goes out on a
trip, and what influences that yield, such
as the number of hours fished and the size
of the party.

Some things decrease the yield. Fish
stock would be decreased by a concentra-
tion of pollution from nitrogen loadings or
pesticides that run downhill into the areas
where fish spawn. And if these effects
reduce the fish stock, they will decrease
the yield, So we have a relationship that
links pollution to yield,

Now, if we have a reasonable
description of yield � what people would
get when they go fishing � and connect it
to their choice of location, perhaps we can
predict how much it's worth to them. That
is the second point.

Your willingness to travel is nega-
tively related to the costs involved and
positively related to the number of fish
you expect to catch.

With the modeling equipment
associated with these two relations�
yield, effort and pollution; catch, cost and
trip decisions � we can illustrate the
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model with a policy issue.
Suppose you are interested in red

tide, which forced the closure of some
fishing sites in 1987. What would our
models indicate fishermen have been
willing to pay to avoid that episode? We
estimated about $31.

How about the Pamlico-Tar River

plan that is intended to reduce nitrogen
loadings into the Albemarle-Pamlico area?
What would fishermen be willing to pay
for the improvements that will result from
that program under the best of circurn-
stances? How about $36?

While we feel this latest generation
of models improves our abilities, we are
not so satisfied that we are willing to stop.

What do we need to know?

First, we have to do a better job
representing the fish. One Fish is not the
same as the next,

Second, my connections between
pollutants and fish yields are largely guess-
work. Scientists are working hard to im-
prove thein. To be convinced, we have to
find ways to connect my work with what
scientists are doing and validate that con-
nection.

The effects on stocks are not there
because we don't have good long-term
measures of a stock, Allocation implies we
are going to move some fish from com-
mercial activities to recreational activities.
What does that mean in terms of how

many more will be caught?
Freshwater and marine fishing

decisions are connected. We don't want to
forget that. And certainly there are epi-
sodic disruptions to fisheries that prevent
fishing for a short period of time, but not
permanently.

What is the importance of this?
These are issues on the slate for future
work and we would certainly like to hear
from you if there are others we should be
working on.

Jim Murray: This is the kind of informa-

tion that is used to influence and affect
policy at the local and national levels.

Measures of the Size of the Fishing
Industry

Tony Fedler is corporate secretary for the
Sport Fishing Institute in Washington, D.C.,
where he is also in charge of research,
Fedler is an economist and a social science

researcher formerly with the University of
Maryland,

The Sport Fishing Institute is a
national fisheries conservation organization
that represents the interests, views and
policies of the recreational fishing industry
and anglers. It focuses on how industry
and anglers want the fisheries to be man-
aged and how they want their interests
represented in the decision-making pro-
cess.

The institute has existed for 40

years and has worked with the National
Marine Fisheries Service, the state fisheries
agencies and many of the nation's
sportfishing organizations,

I want to focus on the implications
of expenditures, output and jobs in the
state and how these may be changing over
time. I also want to look at how changes
� economic, social and political � will
affect your enjoyment of the sport in the
future.

The catch in the marine recreational
fisheries in North Carolina has been up
and down. Recently, it has been on the
decline,  See Fedler Figure 1,!

And though there may have been
slight improvements in 19S8 and 1989, a
consistent look across time shows that the

abundance of individual species is going
down and there is a lot of substitution in

the recreational catch.

Participation in recreational fishing
is important in looking at economics
because the number of people and the
number of trips they make inHuence how

31



Fedler

Figure 1

35

25

20

15

10

Fishing Year

Figure 2

2,000

1,500

1,000

Fishing Year

Source: Nationa! Marine Fisheries Service, Martine Recrmttonal Fishery Stattsttcs Sttrtey, 1980-1989.

32

56lBons
of
Fish

Thousands
of

ParQctpants

N.C. Marine Recreational Fishing Catch

1980 81 82 83 84 85 86 87 88 89

N.C. Marine Recreational Fishing Participants

1980 81 82 83 84 85 86 87 88 89



Figure 3

0

Fishing Year 1980 81 82 83 84 85 86 87 88 89

Figure 4

]0

0

Fishing Year 1980 81 82 83 84 85 86 87 88 89

Source: National Marine Fisheries Service, kfarirte Recrealtorral chery Statistics Survey, 1980-1989.

MiIHons
of
T&ps

Number'
of Fish
Caught
Per Hour

N.C. Marine Recreational Fishing Trips

N.C. Marine Recreational Fishing Catch Rate



much they spend and how much of the
total value is represented in <1<>l}ar»

So in North Carolina, fishing partici
pation has not been very stable.  Scc
Fedler Figure 2.!

In the meantime c<>rnniercial finfi»li
landings have been going d >wnhill
steadily. Stat'stical reports from the Na
tional Marine Fisheries Service»h >w a
strong decline, especially in the n>id-I980»

Recreational fishing trip», again a«
sporadic and related to the numI>er  >f
participants.  See Fedler I-igure 3 ! Interest
ingly, North Carolina, unlike many <itli r
»tate», draw» a majority of its anglers fr<in>
<>ut <>f state.

And again, that has a very irnp<ir-
tant implication for what happen» al<ing
thc coastline in terms of I>usinesse» that
support recreational fishing activities.

Thc catch ra e indicates a couple of
things. Onc, a declining catch rate <>n a
fish stock would show it is not as abun-
dant as it was. It takes more eff<>rt t i catch
the same nurnt>er or fewer fish.

'I'he catch rate ha» lieen relatively
c >n»tant in the past fcw years atter a dn>p
in 1985 and 1986.  Sec Fcdl -'r I'igiire 4.!
Again, the substitution <>f other species f >r
prcd >minant species can keep that catch
rate up. You may target snapper or grou-
lier I3ut you may end up with grunts and
porgies and selectively keep other fish
because you arc not catching the number
<>f snapper <>r grouper y<>u n<>rmally w iuld
like.

And s<>, aggregate catch rates are
not a good indicator of much because they
don't reflect on the individual species
especially a species that's very irnpo~nt
to you, such as red drum, Spanish rnack-
erel <>r white marlin.

So you have to think about t"e
statistics as they relate to individual spe~~e~
and not in the aggregate, because they ca"
be very misleading.

In terms of the size of Nort
Carolina's sportfishing industry, we h

estimated the cxpcnditurcs made by an-
glers

Anglers in North Carolina spent
around $226 million in 1985. Calculations

for 1989 show spending dropped off to
$I 84 million becau»e fewer fishermen
werc making fewer trips.

N.C. Marine Recreational Flshlng
Econornlc Impact

1989
1@,0 millie>

88,1 million

37.5 n>iliion

37.5 zillion
61 milli<>n
7.7 million

4,250 jnhs

1985

I'xpc >dittos $22'> 0 million
Value Addod 127.3 milli<>n
Wag ~ lan w 54.3 milli<in
Capital I'xpcrxhtu'Ls 1'>.2 million
State In@ xrx.' Iax 7.4 milli<>n

State Mcs Tax 11.2 milli<'n

I'rnpk>yn~t 6,000 j<ks

Trips increased in 1990 and 1991,
so the expenditures should have grown
»omc,

I'hc secondary impacts of spending
als<> add value. If you spent $'1 in a restau-
rant, it is rc-spent f<>r supplies and ser-
vices, Wages and salaries generated from
money spent on the goods and services
that support fishing � $54 million in 1985
� dropped to $37 million in 1989. Em-
ployment fell from 6,000 to 4,000 jobs,
Capital expenditures should be $7.5 mil-
lion. Income and sales taxes generated are
signi ftcant.

Now, that is not the basis for mak-
ing decisions on allocating fish stocks. But
again, this information is important when a
congressman, senator or delegate asks
about recreational fishing. The figures are
not something that you can just ignore.

First, one of the biggest problems
for recreational anglers is defining the
industry and letting people know what it
is, I'he industry is made up of bait and
tackle shops, boat dealers, restaurants,
lodging facilities and gas dealers, There are
a whole host of places where anglers



spend money. And that has some meaning
to a delegate from the coast +ho knows
about commercial fishing and knows there
are 1 million pounds landed in his district
that create 150 or 200 jobs,

That moves you into the political
arena for making decisions. And there are
a number of factors that influence fishing
partici pa tion.

N.C. Marine Recreational Fishing
Causes of Change

F.conomy
Discretionary Time

Perceived Lower Fishing Quality
Reduced Fish Populations

I labitat Destruction
Development

Pollution
Overharvest

Restrictive Management Regulations
Bycatch

WastefulFishing Practices

The economy is one reason for the
change in recreational fishing. If we have
fewer discretionary dollars to spend, we
have to decide whether to spend them on
necessities such as food, clothing or an
additional car payment; leisure activities
such as a movie or a show, or fishing,

The number of fishing trips we
make may also depend on how much
money we have in our pockets. Discretion-
ary time is also important. If you are
working two jobs, you don't have much
time for fishing, But if you work only one
job, and it's 8 a,m, to 5 p.m,, you may
have more time.

Perceived lower fishing quaiity-
whether it's the quantity, size or quality of
fish � can affect the number of people
who go fishing and the trips they take. As
fish populations dedine, and they become
more difficult to catch, people may be less
apt to try to fish for them.

Habitat destruction is inextricably

related to declines in fish population.
>~ent on the water, and not neces-Developrn

sari y a onalong the North Carolina coast, is a
f op I < rn bee au se you ca n 't get to the

lg pwater There is somet mes no bo at land ng
�o shore facilities, no way to get to the
water to cast a line. And along the water-
front the're are miles of hotels, So getting
to the ~ach to fish is often very difficult.

poi!iition can also have a significant
impact on fish populations-

Corrtrriercial fishermen and recre-
ational anglers are overharvesting some
f sh stocks, and they are responsible for
tieclines in population. Commercial over-
harvesting is focused on often, but recre-
ational anglers play a role as well.

Restrictive management regulations
also play a role in the changes in participa-
tion. For instance, new regulations in the
bluefin tuna fishery in 1993 will lower the
limit from four fish to two fish per angler.
Well, who would take a trip 20 or 30 miles
offshore to fish for bluefin tuna only to
catch one fish, especially as the probability
of catching that fish is being reduced all
the time?

Bycatch also reflects on the overall
population of fish and the wasteful prac-
tices of commercial fishermen and recre-
ational anglers who keep more than they
need.

There was mention earlier of catch-
ing two or three coolers of bluefish, But
when people get them home, probably
half end up in the garbage because they
turned rancid, spoiled in the freezer or
were durTiped. I have seen that happen, I
have watched people catch a lot of Span-
ish mackerel or king mackerel that end up
in a dumpster at the back of a parking lot.

~hy is that occurring. W'ell, people
like to catch fish and keep them. They
think thnk they can use them, but they find out
the can'y can t- So a responsible ethic among
anglers is irriportant

Changes in the fisheries and the
econornimics do have implications for recre-
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ational anglers. And there are a number of
things that need to be done that will
improve economics.

If fisheries were improved � or
even the perception of fisheries � there
would be a boost to the livelihood of the

people who own restaurants, hotels, bait
and tackle shops on the Outer Banks or
the Albemarle-Pamlico Sound.

There are a number of things that
anglers should do to make fishing better.

N.C. Marine Recreational Fishing
Implications %+ Axy~~ and Management

Actively support management.
Actively seek fishwife agency budget increase.

Work with managers on region development,
Advocate elimination of wasteful bycatch.

Call for improved data collection.
Consider sources of mortality in management

Improve regulation of cxxnrnercial industry.
Work with other groups to increase influence.

Sportsmen need to actively support
management. That doesn't mean agreeing
with everything. But you need to work
within the system, with the people respon-
sible for making decisions, Get your influ-
ence in there and try to represent the
recreational anglers' point of view.

It is important to actively seek
budget increases for the fisheries agency.
For Bill Hogarth to do the job he needs to
at the Division of Marine Fisheries, he
needs more money,

North Carolina doesn't have a

recreational fishing license, and as a result,
there is no license sales money to support
the division. Licensing is a way to increase
the budget and benefit anglers.

Of course there are some negatives.
But again, actively supporting the budget
increases, working with legislators and
trying to convince them to give morc
money to the fisheries management pro-

grams is very important.
Work with managers on regulation

developments. Don't wait until something
is proposed to jurnp all over them and say,
"'I'his is the worst thing since the striped
bass moratorium," or whatever. Work with
them beforehand so that everyone can
understand and agree on the regulations.

Also, advocate the elimination of
wasteful bycatch, Call for improved data
collection. If we don't have any data on
how many fish are out there, then we can' t
make any decisions other than by the seat
of our pants. Sometimes the decisions for
protecting fish stocks are pretty good.
Other times regulations don't reach the
level needed to protect the stocks.

Consider all sources of mortality in
management. In many fisheries, bycatch is
not even considered a part of fishing
mortality. It's just something that happens
in commercial fishing.

Bycatch is also not considered in
recreational landings. That could be signifi-
cant. We are seeing that in North Carolina
and the rest of the South Atlantic and Gulf,

Improved regulation of the commer-
cial industry, improved reporting of catch
and improved reporting of bycatch all
should be figured into mortality to under-
stand what is going on with the fish stocks.

We need to get a handle on the
recreational fisherman's catch. In some

places, very poor data causes the recre-
ational catch to be underestimated from 30
to 400 percent.

Work with other constituencies to
increase influence � organizations such as
the Atlantic Coast Conservation Association
and statewide associations such as the
Maryland Saltwater Sportsmen's Associa-
tion. These groups that pull anglers to-
gether into umbrella organizations are very
important if the recreational fishing com-
munity is going to influence decisions
made by the fisheries commission, state
legislators and national policy-makers.

Now again, these suggestions will



enhance the recreational fishing industry.
They will increase the value an angler
places on the fish stock because there will
bc more fish and the angler will want to
go more often. So anglers will be spending
more in the coastal areas.

Boosts to the economy and the
importance of sportfishing will create
additional benefits for recreational anglers
in terms of better access, more fishing
piers, more boat ramps and a variety of
other facilities and services.

So improved fisheries resources, of
course, are the best thing for shoreside
communities and the anglers.

The Sport Fishing Institute deals
daily with some final points that l believe
the management agencies and organiza-
tions have lost sight of,

First, the management objective for
recreational fishing and commercial fishing
is not the same in many cases. It is not
important to recreational anglers to have a
lot of fish, They many not need or want to
catch 3G Spanish mackerel or 30 red drum.
Catching two red drum or one red drum
that is 30 pounds or 25 pounds may be
more important.

Certainly there is diversity among
anglers, Some like to catch a lot of fish
regardless of size and some like trophy
fish.

So there are different objectives, in
commercial fishing, a large quantity of
small fish may be just what they need,
Those are the size fish that can go into the
market and get an optimum price.

There is another trend that the

bluefish fishery reflects on � the commer-
cial catch for bluefish can be 20 percent of
the total, If it was not 20 percent or the
total, but at some fixed level or not even
tied to the recreational catch, several
things would occur.

For instance, recreational anglers
may say, "We don't need 30 bluefish. We
only need four or five because they don' t.
keep well. They don't stay in the freezer

well. So we are going to cut back on our
harvest."

Then there is a surplus that won' t
be harvested, The commercial anglers can
say, "We need to harvest that surplus," and
their catch goes up. As a result, the bal-
ance that was being saved by anglers'
conservation measures � not taking all
the fish � is going to be cropped off. And
the surplus that would have been there to
recruit new fish in the fishery, to increase
the overall size of the fishery, would not
occur,

And it is not occurring in the blue-
fish fishery. But the way the proportion is
set up, it could. Because if the commercial
fishermen are taking 20 percent of 50, and
recreational anglers drop their harvest to
20, then they are not going to get as many
fish from only 20 percent of 20, And they
may cry for some other regulations.

That ties into a third point. Anglers
should not be content. to hear that fish

stocks will be managed at a particular level
when the historic level of that stock is

many magnitudes of order greater.
Many fish stocks are at 30 percent,

20 percent or even 15 to 10 percent of
their historic highs in terms of harvest or
population levels. In many cases, the
management targets and recovery levels
are being set much lower than the optimal
yield or the historic high average for that
fishery.

Many times this is overlooked in the
decision-making process and the develop-
ment of plans. Again, it is very disturbing
because no one wants to bite the bullet.
No one wants to have severe restrictions
on recreational harvest or reductions in

commercial harvest. It is going to hurt, It is
going to hurt the shoreside recreational
fishing industry and the commercial fishing
industry,

But we need to be concerned about

that, We need not, however, lose sight of
the objective that there can be a more
productive fishery than what we have or
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what may be targeted in the future with
management.

We should also be concerned that

we do not allow the fishery to become a
model in terms of the size structure of fish.

Fish sizes have declined. And the size of

many fish being harvested now in the
commercial or recreational catch have

decreased dramatically in the past 10 to 15
years.

Are we as anglers going to stand for
catching 13- to 16-inch flounder when we
could, with initially more restrictive man-
agement, get the population size up to 16-
to 20-inch or 18- to 24-inch flounder?

Again, those are decisions that
recreational anglers need to make. It
reflects on the quality of the angling expe-
rience. And that reflects back on the angler
participation, the number of people, the
number of trips, the impact on shoreside
communities and the value that anglers
place on the fisheries.

If you are looking at that change in
terms of consumer surplus or net benefits
to anglers, the more fish, the more anglers,
the bigger those benefits are going to be,
And if you are looking at an allocation
decision that compares recreational to
commercial benefits, the greater the recre-
ational benefits, the stronger the economic
argument for allocating surplus fish re-
sources to the recreational sector.

The Im rtance of S ortfi hia
to the N.C. Coastal Ecoaom

Tom Fetzer is assistant secretary for
natural resources in the Department of
Environment, Health and Natural Re-
sources. He oversees five divisions: the
Division of Marine Fisheries, the Division
of Parks and Recreation, the Division of
Forest Resources, the Division of Soil and
Water Conservation and the N.C, Zoologi-
cal Park.

There have been times recently at
the Division of Marine Fisheries  DMR
when we felt it was time to fix bayonets
and dig trenches. The division has been
under siege it seems from all sides at
times. The commercial fishermen think
there are too many regulations, and they
don't want any. And the recreational
fishermen think there should be more,

The Marine Fisheries Commission,
which sets policy for the DMF in this state,
is supported by the governor. And the very
makeup of that commission � with repre-
sentation by commercial, recreational and
scientific interests � creates inherent-

tension and conflict,

But the goal of the commission is to
seek balance, I think the current commis-

sion is one of the most balanced we' ve

had.

Part of my department, as the name
implies, is the environment. And the Divi-
sion of Environmental Management has a
water quality section in charge of permit-
ting municipal and industrial wastewater
treatment. Other states and federal agen-
cies such as the EPA say we have one of
the finest, if not the flnest, water quality
sections in the country.

Along with that, I also oversee the
Division of Soil and Water Conservation
and the Division of Forest Resources. Both
spend a considerable amount of their time
trying to institute the best management
practices in agriculture and agribusiness.
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Agriculture by most accounts is the
leading source of pollution in our streams,
estuaries and waterways. Most of it is the
agricultural non-point source runoff. The
agricultural community, I think, has an all-
time heightened awareness about the
needs to keep soil on their land and not in
the streams. So I believe if water quality is
not improving now � and many people
think it is � it will be very shortly.

But that is really beyond the control
of this group and the DMF. The part of the
problem we have to tackle is overharvest-
ing, And I believe that in terms of prob-
lems in the fishery, overharvesting is a
greater problem than water quality.

There are three words I want to

look at: controversy, conflict and coopera-
tion.

This has not been a year without
controversy in marine fisheries. In some
public hearings, commercial fishermen
sent a funeral wreath with Bill Hogarth's
name on it, And a commercial fisherman
recently made some dire implications in
the newspaper about the future health and
safety of observers we had placed on
commercial fishing boats to check For
turtles caught in the flounder trough.

Now, in my experience, most
commercial fishermen are responsible,
reasonable people who are truly interested
in protecting the resource. It is also by
extension a protection of their livelihood.
And I do not judge the entire commercial
fishing industry by a few loud, discordant,
disproportionately unreasonable voices. I
really believe most of the time they are
trying to work with us rather than against
Us.

But there is inherent conflict in the

fishery industry. Anytime the livelihood of
people is involved � their ability to feed
their families and put a roof over their
heads � and it comes into juxtaposition
with resource management, there is con-
flict. And I am not sure that conflict will
ever be removed from this industry. It is

sort of like the Middle East. It is just a
problem that will always be with us.

But I believe firmly that cooperation
can assure the interests and the survival of

both the commercial fishing industry and
the fishery resource. And the time to begin
that cooperation is now.

I don't think it is overstating the
case to say that, particularly in the case of
summer flounder and weakfish, there are
species teetering on the verge of coflapse.

In the DMF, we need more and
complete data to better manage. A lot of
fish are caught and sold that are not ac-
counted for, And I am not talking about
just lost revenue to the state. Things are
happening out there that we do not have
the ability to use for measure,

I am convinced, and I believe the
DMF and the DEHNR are convinced, that
we need a new licensing system to better
measure effort and catch. I hope to see
some license-to-sell proposal winding
through the General Assembly, if not in
this session then next year.

I think it's important to leave a
group with some sort of action, so I want
to urge you to get more involved. The
public hearings held around the state by
the Marine Fisheries Commission are
dominated by commercial fishermen.
Recreatiorial fishermen have to start show-

ing up and being heard. You have to start
working with local elected ofFicials, con-
gressmen, senators and the governor,
Speak up more often and louder. Your
interests are being underrepresented in the
marketplace of public debate right now.

Saltwater commercial and recre-

ational fishing means roughly $1 billion to
this state every year. And two-thirds, or $2
out of every $3, is directly related to recre-
ational fishing. The Big Rock Marlin Tour-
nament alone, held one week every year,
brings about $3 million to Carteret County.

So this industry, this fishery is
extremely important to the state from an
economic point of view. And you need to



make sure that economic point of view is
represented in the halls of the General
Assembly and in Washington,

But this is more than a billion
dollars a year. It is a vocation for people
who work in it for a living. It is an avoca-
tion for people like you, And it is even
more than that. It is a way of life. Fishing
is indelibly etched into the cultural fabric
of this state. It is part of the North Carolina
experience.

And we must all work together�
commercial and recreational fishermen,
scientists, at-large members of the Marine
Fisheries Commission � to preserve this
way of life for future generations of North
Carol inians.

I can assure you that if your local
elected officials are made aware of the

dout that recreational fishermen have in

the state, they will be interested in your
input, Use it. Take advantage of it.

Fisheries Mana ement
in the Southeast

Managers Panel

Bob Mahood was director of the N,C.

Division of Marine Fisheries before Bill

Hogarth. Six years ago, he became execu-
tive director of the South Atlantic Fishery
Management Council. He has also served
as director of the Georgia Coastal Re-
sources Division.

I want to talk today about the South
Atlantic Fishery Management Council's
perspectives on recreational fisheries
management. It's not easy for managers to
tell you whether we think recreational
fisheries management has been successful
or not successful.

However, I am more likely to lean
toward the successful in many cases.

The council is responsible for
managing the resources beyond the states'
territorial seas � from three to 200 miles

offshore. Hut because many of the inan-
aged species cross the three-mile boundary
and come inshore, the council does count
on cooperative management with the
states.

Consequently, in the council
makeup, the person responsible for marine
fisheries in a particular state  or a desig-
nee! serves as a voting member on each of
the councils. There are eight regional
councils. North Carolina is part of the
South Atlantic Council with South Carolina,
Georgia and Florida through the Florida
Keys.

Individuals who are qualified with
recreational, commercial or other fisheries
expertise are nominated by the governor
of each state to the U.S, secretary of com-
rnerce, The secretary of commerce decides
who will be appointed to the council, The
South Atlantic Council has 13 voting mem-
bers � three from each of the states and
the regional director of the National Ma-
rine Fisheries Service  NMFS!.

What are some of the criteria we
might use to judge the success of recre-
ational fisheries management'? Obviously,
we have to manage both the recreational
and commercial groups and look out for
the well-being of the resource, When we
have taken care of the fisheries resource,
we then allocate the resource accordingly.

First, we look for the health of the
fish stocks involved. We have had some

successes, and we are running with some
failures that we are trying to correct.

Second, and especially relative to
recreational fishing, is the control of har-
vest through quotas, size limits and bag
limits.

The first year I was a North Carolina
council member as the executive director,
we were enforcing our first bag limits on
king mackerel, At the time, we were look-
ing at a three-fish bag limit,

We heard from fishermen, charter
boat captains, the whole gamut, saying
they would be put out of business or it
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wouldn't be worth fishing anymore. And
we asked people to bite the bullet to bring
this resource back, hold it steady and
increase its numbers.

I think that has happened,
Last year, an assessment of the king

mackerel resource by the NMFS indicated
the fishery has rebounded considerably, As
a result, for the first time during my in-
volvement in fisheries management, we
were able to give something back to the
fishermen after asking them to bite the
bullet for a number of years,

What surprised me were the nurn-
ber of fishermen who said, "No, don't raise
the bag limit. We are doing fine with the
three-fish bag limit, We have seen the
benefits, Please don't do something that is
going to cause it to go the other way."

That surprised everybody, but we
now have a five-fish bag limit, And from
the landings we' ve seen this year, that
might put us on target for the recreational
allocation of the king mackerel resource,

On the harvest control side, we are
encountering some problems similar to
those with the Spanish mackerel, where
states may leave the fishery open once the
federal quota has been reached. This is a
problem we are addressing now and will
continue to face in the future because

much of the pressure to leave that fishery
open comes from the recreational f'isher-
men.

The third criteria for judging the
success of recreational fisheries manage-
ment is the compatibility of state and
federal regulations. This often affects
enforceability of those regulations.

Initially, when we started with
management by bag limits, few states had
a limit in place. And those with a bag limit
didn't rnatch the limit in the federal zone,

So consequently, we had a lot a problems
with enforcement.

We have come a long way since
then. North Carolina is compatible, South
Carolina is compatible, Georgia is compat-

ible right now. And Florida is compatible
to the degree that it has a lower bag limit
than allowable in the federal zone, which
does cause some enforcement problems.

So we will still have to work to
maintain that compatibility.

As we get into the management of
the snapper-grouper fishery, many regula-
tions became effective Jan. 1, 1992. W' e
really have some incompatibility problems
to deal with. There is now a Sea Grant

document that explains the state and
federal regulations, and you can see some
of the incompatibilities in the snapper-
grouper fishery.

Recreational catch statistics are the

next category for discussion, Many of our
plans and methods are driven by quota�
harvest quotas are set on fisheries and
closures occur when the quota is reached.

The problem has been that the data
collected through the marine recreational
fishing survey doesn't really meet the
needs of the quota management on a
timely basis. Consequently, we have
faulted the inarine recreational survey, but
actually that survey was not created to
manage under a quota system. It was
created for something entirely different-
to record catches on a very general basis
over a longer time frame.

The good news is there's money in
the budget this year to adapt that program
for better and more up-to-date data collec-
tion relative to quota management.

Also, the states have put more effort
into getting better data, North Carolina
probably leads our four South Atlantic
states in collecting data, especially relative
to the life history of the various species,
land uses, landings and other statistics,

There are a number of fisheries

under management that affect recreational
fishermen through regulations. Among
them are coastal pelagics, which are mack-
erels and cobia; the red drum; the snap-
per-grouper complex, which encompass
many species under regulations; blueAsh;
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flounder; marlins; and sailfish.
We are now creating a brochure of

recreational and commercial regula tions
for the federal zone and the fisheries
under management there. l hat should be
available within the month. That's some-
thing you can carry with you. I can tell
you I am perplexed with the size limits
when I go out. And in my position, I have
to make sure one of our officers doesn' t
grab me corning in with an undersized red
snapper or anything else, I have found
our., too, that a 19-inch red snapper is hard
to turn loose.

And there are other changes to
improve the system. We need to continue
working with the states on compatible
regulations, Also state closures � when
the federal fisheries quotas have been
reached and the fishery is closed, That' s
when you as recreational fishermen can
help, because if there's a lot of pressure to
keep state waters open, it's hard for state
management to close them,

Enforcement will always be a prob-
lem. Enforcement ofFicers will always be in
short supply. But some states address this
by entering into cooperate agreements
with federal law enforcement to deputize
officers who will enforce regulations under
the Magnuson Act,

We need better catch statistics.
Again, we are seeing improvements, but
this is probably the weakest link in the
entire management system. We must
continually push our state legislatures and
Congress to provide funds to ensure that
we have good and accurate data for man-
agement.

Also, we need to regulate the red
drum. We have closed all red drum fishing
in the federal zone, beyond three miles.
And we are encouraging the states, since
they control the destiny of that fishery, to
implement regulations that will allow
escapement to that spawning stock beyond
three miles,

And finally, there are questions

about the sale of recreationally caught fish.
This is a question that arises afl the

time, And it is going to become more
important as we start getting into commer-
cial limited-entry programs and individual
quota programs. It will impact the recre-
ational sale of fish. This is one particular
area that we would like to hear from you
on.

MIke Orbach has been a professor of
anthropology at East Carolina University
since 1982. He joined the Marine Fisheries
Commission in ]985. I le is currently chair-
man of the commission's scrap fish com-
mittee and chairman of the Ocean Affairs
Council, which advises the governor on
marine policy issues,

I am in this management business
because a new regulation or policy doesn' t
affect any fish directly. It doesn't afFect any
sea grass or water. It affects people. And if
we don't understand how the commercial
and recreational users work in a system,
we can't manage it properly for any rea-
son,

The Marine Fisheries Commission
 MFC! in North Carolina has the policy-
making authority for fisheries three miles
out in the ocean, in the sounds and up to
the point that the water gets fresh, There,
the Wildlife Resources Commission takes
over,

The MFC works with a number of
groups on fisheries issues: the Wildlife
Commission on striped bass; the South
Atlantic Fishery Management Council on
mackerel, which involve other states; and
the Atlantic States Marine Fisheries Com-
mission on trout and flounder, which again
involves fisheries outside our jurisdiction.

Not only that, we control only
fisheries regulations. We have no control
over water quality, coastal management or
many other things that afFect our fisheries.
So we are planted in the middle, but we
are the policy-making group for the coastal



marine fisheries of North Carolina.

In general, the commission tries to
operate on three principles,

First, conservation is good for all
users, not only commercial and recre-
ational. As a matter of course, we should
conserve with all resources, not just fisher-
ies, It is unclear to me that there is some-

thing called recreational conservation as
opposed to commercial conservation,
There is conservation as opposed to allo-
cation, which is who gets to use the re-
sources being conserved, It is important to
distinguish those two things, So we use the
principle that good conservation is good
conservation.

Second, we operate on the prin-
ciple that there is room for everyone as
long as everyone acts responsibly, contrib-
utes, participates and abides by the rules,
commercial and recreational. It is the

infrequent case that we have to make
black-or-white decisions that every user in
one group is in or every user in one group
is out, We do not see as much necessity as
some others to make those kinds of deci-
sions, Everyone can participate if everyone
participates fully,

Finally, we operate as much as
possible on what we can demonstrate and
back up with data and information. We
oftentimes make decisions because we
think it is the right thing or the wrong
thing to do. But we always try to operate
as much as possible on the basis of some-
thing we can document.

Now, how effective is our fisheries
management system for managing recre-
ational fisheries? And what changes, if any,
should be made to improve it~

First, I think it's fair to say the
fisheries management system for marine
fisheries in North Carolina has not always
paid as much attention to the aims of the
recreational users as it should or could

have. But we have made some progress in
that area.

The commission that I joined in

1985 tried to achieve some balance in

users for the first time ever, Sen. Mare
Basnight's legislation in 1987 made it law
that we must have a balance on the com-
mission, a certain number of recreational
and commercial fishermen, processors,
scientists and so forth.

I think that's a very good thing in
North Carolina, Many other states do not
have that requirement and don't have as
rational a management system as we cauld
have here. I think the balance has been in

general good for recreational interests in
the fishery,

Having said that, what can we do to
more effectively manage the fisheries?
There are some things we should keep in
mind,

When we talk about what the
commission should do, we are talking
about more than achieving a distribution
of benefits from these resources, We are

talking about perhaps creating some new
responsibilities and joint participation in
management between the commission and
other users. We are not only talking about
benefits, but responsibilities. Not only our
responsibility to make decisions, but users'
responsibilities to participate in the system.

We will have to consider some

major restructuring of our licensing system.
And I think that should include a saltwater

sportfishing license, among other things.
We need more resources to manage with.
We need more participation in the systein,
I think it will be necessary to look at other
systems. Florida, for instance, has a saltwa-
ter products license, essentially a license to
sell, and a license for all users. So com-
mercial and recreational users will be
counted and will participate in the system.

We in North Carolina may want to
consider a reproductive size limit for
many, it not all, of our major species, And
we may have to move toward more quota
management than we have in the past.
Most other coastal states have already
gone in this direction.



I think we will have to get more
oriented to what I call ocean and water
zoning. We have already gone to that with
primary nursery areas and some of our
artificial reef areas. We will have to dedi-
cate certain areas to specific uses. As we
use the water more, it is going to become
more like land, We have land-use plan-
ning, and we will need water-use plan-
ning,

Finally, we will have to consider
some new innovative systems of manage-
ment, such as effort management systems,
so-called limited entry ITQs, Again, many
other states, our national government and
other nations are going toward this system.
We will at least have to look at some of
those things.

This will all have to be done in a
coordinated way. We need a plan, some
kind of vision for our fisheries manage-
ment. The division is already putting
together such a concept, a framework that
deserves as much discussion as individual
management measures � the big picture,
How does it all fit together?

Finally, the commission tries to
operate with a principle of balance�
without getting too Zen-like about all of
this, We can have a balance of uses and
interests with our marine fishery resources,
'I'he economists have said how important
the dollars are, But as a social scientist, I
get concerned if we use dollars as a mea-
surement, just as I was concerned about
pounds of fish caught as an index.

We have to talk about benefits and
uses. A dollar for a hotel chain in Nags
Head is not the same as a dollar to a bed
and breakfast in Fngelhard. A dollar for
fishing tackle is not the same as a dollar
for new bottom paint on a fishing boat. A
dollar spent in one part of the state may
have different uses and benefits than a
dollar spent in another part of the state.

Unfortunately, if we are going to
get past pure biology, we have to take all
those things into account. Rather than

focus on any single factor, we should look
at how all factors balance together, Some
people view that as politics, and I am
afraid that is what fisheries management is,

Our goal is to make it as rational, as
specific and as clear as possible with
conservation measures identified as con-
servation measures, allocation measures
identified as allocation measures, and all of
it based on good biological, social and
economic information,

BH1 Hogarth, director of the N,C, Division
of Marine Fisheries,

Our current fisheries management
system is capable of being effective, but I
am not sure that it has been,

North Carolina has made some
strides in the last two or three years. We
were the first state to put in a shark man-
agement plan and snapper-grouper regula-
tions. So we haven't stepped back, but we
haven't gone as far as we need to go,

I think, however, we have the
ability to make the necessary regulations
with the commission system, public input
and the proclamation authority with which
we can respond to existing conditions.

One thing that has been tough-
. the Division of Marine Fisheries  DMF! is
an extremely political division. It has been
more so in the past than in this administra-
tion. We are free to do our jobs and we
get a lot of support. But in the fact that it
is so political, it has not had consistency in
leadership, I have been director for six
years, but before me there were about six
directors in 12 years. That's an average of
two-year terms,

Sometimes it's tough to make some
of the decisions we need to make. That
bothers me about the system. People won' t
make the necessary decisions because they
have to look at their future. I am the only
person who has to worry about that now,
This admirustration has taken a lot of
personnel out, and I think that will make a



difference in the future.

DMF has to manage for the recre-
ational and commercial industries. These
are two di6'erent types of fishermen.

The commercial fisherman wants as
many fish as he can catch that will bring
him a good price, He doesn't care if it's a
6-inch weakfish selling for 80 cents a
pound or a 14-inch weakfish selling for 40
to 80 cents a pound. Basically, he wants
the most fish he can catch to get paid the
most money.

But the recreational fisherman
would rather have larger fish and fewer of
them, He would rather have 14-, 16- or IS-
inch weakfish to enjoy catching. Perhaps
he wants to catch a few tnore than he is
now without going as long between bites.
But there is a real difference in philosophy
that we have to deal with.

The system is there, Maybe it takes
a linle bit more intestinal fortitude from

people like me who have the authority to
do what we think is right without worrying
about the future. And maybe we haven' t
done that as much as we should. But

hopefully, we have, and we will continue
to do more in the future.

We have to make changes. Among
the things we must protect is spawning,
We don't do that now. We have to protect
the fish and let them spawn at least once.
ln my opinion, no edible finfish should be
landed as scrap. There should be a size
limit or some way to keep the edible
finfish from being used as scrap.

We have to look at better gear. I
think that is happening, fishermen are
using gear that can better target fish. I
know some people don't like gill nets, for
example, but they can be a very selective
gear if you set and fish them properly.

We need a license system. Ours is
archaic � we don't know who does what.

We have no idea how inany people do
anything, Anybody can sell. Anybody can
buy a commercial license. It is very diffi-
cult to put out a proclamation thar. says the

commercial industry can do this and the
recreational industry can do that, We don' t
know which is which.

I don't know how many true recre-
ational fishermen there are in this state,
but there are a lot of commercial fisher-
men. Everybody basically sells.

I think everybody should have the
right to harvest the resource and put it in
his freezer to feed his family. But we have
to come up with a licensing system that
separates the commercial fisherman and
yields better data.

We don't have money in the DMF
to do many things we need to do. I don' t
think we should license people to get that
money, but we don't have good enough
data on the catch. We don't have the
money for research. Wallop-Breaux funds
allow us to do research for recreational
fishing, but there is no research on a
commercial basis,

We want to develop new gear,
There is no money in the division to look
at new gear from a commercial standpoint

Enforcement is very inadequate. We
make new rules. But we have the same

number of law enforcement officers we
have had for 20 years � 47 for 2.2 million
acres.

So we need to look at the licensing
structure that gives us the data we need.
We need to put in regulations that will
protect the fish until they spa~n. We need
to do something about the bycatch and
landing fish as scrap, particularly the
edible finfish.

And we need involvetnent from

everyone in management. If this were a
commercial fishery meeting, I can guaran-
tee there would be 10 or 15 legislators
here, I don't see any lawmakers.

Every time we put in a regulation, I
get calls from a congressman or senator
who has been contacted by the commer-
cial fishermen complaining that it will put
them out of business.

The commercial fishing industry is
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very concerned about the future, as it
should be. But wc are not managing. We
need to balance better. And everyorie
needs to be involved in management an<I
work toward common goals.

I met recently with a group <>f
about 60 coinmercial fishermen. I heir
position was, "Lct's put in thc regulati<>ns
that wilt protect the fish, Let's put in a size
limit that will assure a future. I3ut I<.t us
help decide the future."

They don't want to bc put out of
business, but they want to help.

I think that is what wc are saying
Wc need to work together. 'I'hc recre-
ational industry needs to c<>nic forward
with specific regulations <>r changes to
liclp the resource. 'I'hc commission makes
those rules, and wc will do <>ur hest t<>
carry them out.

Fishermen Panel

Dick Brame is the first executive director
of thc N,C. Atlantic Coast Conscrvati<>n
Ass<>:iati<>n. Ile als<> worked for the N<>rth
 .'ar<>lina and Pennsylvania Wildlife I cdcra-
tions after earning a master's dcgrcc from
N.C. State University in wildlife managc-
inent.

I want to share with you what I get
<>ut of talking to recreational anglers from
Winston-Salem to Charlotte to Elizabeth
City t<> Wilmington and all poinLs in t>c-
twecn. I want regulat<>rs t<> listen ancI
understand what I am trying to say.

l am not necessarily speaking for
thc Atlantic Coast Conservation Association
 ACCA!, I am speaking for what I have felt
and seen from the hundreds, if not thou-
sands, of anglers I have talked to. In their
opinion, the fisheries have been managed
by and for the commercial industry. It used
to be the Bureau of Commercial Fisheries,
and in many cases that was its job-
divvying up the resource within the corn-
mercial industry.

And thai has I>ccn sl<>w to change.
Many still view their primary job as pro-
tecting the c<>mmcrcial fishery. 'Ihe recre-
ational fishery has lx.come more vocal of
late. 'Ihcse fishermen want thc stock

pr<><ected to all<>w at least a reasonal>le
chance <>f catching the fish, The ACCA
stand» largely for the c<>nscrvati<>n and
regulation <>f thi» fishery, making its first
priority pr<>tccting thc fish. 1'he Marine
I:isherics Commissi<>n  Ml>C! should do the
same,

Unfortunately, however, our experi-
ence has sh<>wn otherwisc. Thc recre-
;i<i<>nal angler i» frustrated. Hy its own
rel><>rt <ard, the MI:C has l>ecn less than
perfect. Wc have all scen the grass and
fisli st<x'ks dcclinc.

 !vcrharvcst, and bycatch in particu-
lar, is thc anglcrs' biggest problem, There
is siinply t<x> much gear in the water. In
comparison to Virginia, South Carolina,
 'eorgia and I-lorida, North Carolina allows
virtually any harvest, anywhere, anytirnc.
1'hai is n<>t true, but it is the perception.
'I'hc siatc d<>e» all<>w a lot of harvest, The
anglcrs have fished these other southeast-
ern siaics and scen thc effects of reducing
pressure <>n these fish stocks. And they
want to know why North Carolina can't do
that.

I he MFC estimates that scrap,
which is the little fish not necessarily used
for fo<>d, amounts to 53 million pounds
annually. I'hat's over 220 million fish,
1 hese are small fish tossed over the side
dead or sold for pennies as crab bait.
Fighty percent is from the shrimp trawl
fishery

I he National Marine Fisheries
Service has determined that shrimp trawl
bycatch is a significant portion of the
overharvest of weakfish in North Carolina.
Yet we listen as the MFC and others say
there is no scientific evidence that shrimp
trawl bycatch harms anything � the bot-
tom, the water, oysters, the shrimp or the
fish. We listen as the industry says bycatch



is a perception problem, not a real prob-
lem.

We listen as shrimpers tell us in all
seriousness that shrimp trawls help the fish
because they till the bottom 1ike a farmer
tills his fields, all with equal incredulity.
The answer to the shrimp trawl problem is
finding a less destructive way to catch
shrimp and moving shrimp trawlers out of
bays, rivers and sounds.

Meanwhile, the catch has declined.
The economic impact of the fisheries is
large in this state. It is a large part of our
tourism dollar, And that should be consid-

ered.

There are examples to show we are
frustrated. In the past, we were frustrated
as the MFC argued over limiting the com-
mercial fishery to 2 I/2 tons of scrap fish
daily. They wanted to limit themselves to
5,000 pounds of scrap. The agency asked
for a 2,500-pound limit, but it got up to
5,000 pounds. That was passed.

The commercial fishery is now
limited to 5,000 pounds of scrap per day.
Yet we discovered after the regulation was
published that it had been changed to
5,000 pounds per fishing vessel, rather
than per fishing operation. This is frustrat-
ing.

And there is a regulation against
directed inshore fish trawls, trawling for
fish. Yet we see the crab trawl fishery,
which is admittedly a flounder fishing
operation, in the Pamlico River and Bay
River in the winter. The MFC has not taken

action yet to address that problem. It has
put size and bag limits on fish with little or
no restrictions on other types of harvest,

It is sheer frustration that I see.

Yet experience tell us regulations
can work when they are properly applied
and stringently enforced. King mackerel
and Spanish mackerel stocks are rebound-
ing due to the elimination of some com-
mercial fishing practices and reasonable
bag limits.

Florida and Texas have protected

red drum and speckled trout, and they
have recovered magnificently. The number
of guides for these fish and the number of
people fishing for them have skyrocketed
since the protection was established.

I am pleased to say there appears to
be movement for change on the commis-
sion, It agreed to the gray trout manage-
ment plan and the summer flounder plan.
For the first time in my experience, there
are commissioners asking for more strin-
gent regulations, asking to protect the
fishery first. These are welcome develop-
ments.

The ACCA will continue to work
with the MFC to produce positive change.
But we need to get recreational anglers to
these hearings. They are not hearing from
you. Neither are your legislators. We need
to get people out who will propose regula-
tions affecting recreational anglers, and we
will need your support in public hearings.

How can we better manage this
fishery? First, we must support the Division
of Marine Fisheries.

We want to see the recreational
industry considered. I hardly ever see that.
They talk about putting a netter or a crab-
ber out of business, but they don't talk
about the marinas around Pamlico Sound
that have been put out of business. The
recreational anglers don't go there because
there are not any fish. They don't talk
about the boat manufacturers that have
been put out of business, At one time
there were 200 primary boat manufacturers
in North Carolina. I hate to think what
there are now.

We also need to have better infor-

mation and data collection, from both a
license to sell fish and a saltwater license

for recreational anglers. We have to get
scientific, sociological and economic data
to make those decisions. If we work to-
gether we can accomplish those ideals, but
we are going to have to consider the
recreational industry.



Bill Foster is a member of thc Marin
Fisheries Commission and former
of the commission's scrap fish c immjttce.
He is also former president of the Outer
I3anks Merchant Fishermen's Association
Foster has worked 22 years in the com-
mercial business in I latteras

We can look at a couple of ex-
amples that address the effectiveness of
regulations and management practices.
One is thc red drum, managed under thc
South Atlantic Fishery Management C<iun-
cil.

I was asked to serve iin thc advi-
soiy panel when th» ciiuncil wa» drawing
up thc management plan. We met, and
that was the first time in anytx>dy's rec il-
lection that every member of thc advisory
panel was there. We had some people
who knew about rcd drum and we had a
grid discussion. The next time wc met
was after the plan had been formulated.
t' he advisory panel had no input.

Consequently, the taking of rcd
drum was prtihibited in fcclcrat waters. It
wiiuld have made morc sense to have a
<inc-fish possession limit witli a landing
compatil!lc ti! thc state where thc fish was
landed. I3ut the emphasis was on writing a
plan to address the recruitment of spawn-
ing stock biomass, which the states werc
rcquircd to carry out anyway,

So as a practical matter, you di!n't
have much input through advisory panels
and public hearings 'I he most effective
way to be heard is t.hrough Dick I3rarnc
and the Atlalltic Coast Conservatlorl Ass !-
ciation.

The king mackerel is another fish-
ery that is being managed. It was the first
fish I was aware of that came under the
Magnuson Act through the South Atlantic
Council, The goal of' that plan, despite
everything published, was to get rid of the
large gill net boats in Florida.

To do that, you have to go through
a complicated process of holding public

hcanngs and gathering scientific data, The
data did not indicate that the gill net boats
had tti lie eliminated, but they started with
a plan that set a quota for the commercial
lishcry and a three-fish timit for the recre-
at«>nat fishery.

Thc nct result was a sharp decline
in thc commercial and recreational catch,
ln thc I latteras area, the king mackerel
fleet dropped frtim alx>ut 75 commercial
lxiats to 25 to 50 tx>aLs. 1'he charter boats

arc n<i longer carrying recreational fishing
liartics and catching I,000 to 1,200 pounds
of fish, So the rcgutations thcrnsclvcs
caused a decline in thc landings.

Thc next year, thc council Irxiked at
thc results and decided that because the
catch was down, thc quotas were too high.
And they were lowered, 'I he council kept
fiddling with them until thc drift net boats
were eliminated in Florida. I think now the
fishery will be managed on a reasonable
basis.

What I am saying here is we are in
the real world, and thc real world isn' t
always what you hear it is. We need to get
hack to thc liasics. When we speak about
the effectiveness of nianagemcnt practices,
wc think regulations. We have plenty of
regulations. And that was thc easy part.
I'he hard part is defining rnanagernent
goals and terms.

The Magnuson Act set up every-
thing as maximuin sustained yieM. I3ut
only the biologist is interested in maximum
sustained yield.

Thc commercial fisherman is inter-
ested in maximum economic return. The
recreational fisherman is interested in the
maximum standing crop so that he has the
best chance of catching fish when he goes
out. He doesn't care how many are har-
vested in a year He cares about how
many are left in the water,

Biologists work with maximum
sustained yield and other measurements.
The administrators and the politicians are
looking for what I call political tranquility.
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I3ut what we have written down says
everybody is looking for maximum sus-
tained yield. So there is a basic failure to
communicate.

Another reason we have a failure to
communicate is a failure to define terms.
The Magnuson Actset up a division <>f the
resource between commercial and recre-
ational fishermen. But nowhere in the act
is commercial or recreational defined.
Rarely are they defined anywhere,

If you want better data, and you
send some graduate students out to
sample and collect it, where do you tell
them to put it? Is it c >mmercial or recre-
ational?

When the mackere! plan was first
proposed, Hoh Mahood told me the data is
whatever the individual perceives it to be.
And that is as good as any answer we
have, but it doesn't do much for statistical
analysis. We have to come up with some-
thing better if we are going to manage
better.

'I'he b«st definition I' ve heard is

this: The sportfisherman is different from
the commercial fisherman in that he takes
a picture of his catch before he sells it. To
that, you have to add the outdoors writer,
and he sells the picture.

So if we are going to better manage
our fish, we need to define goals in terms
that everyone understands. If you as a
fisherman have a goal of eliminating all
commercial fishing, go ahead and say that,
I can live with it. I can talk with you, But
define it in simple terms.

The goal of the red drum manage-
rnent plan was to achieve a spawning
stock per unit biomass ratio of,2 or,3. I
wanted to put this in terms that people
could understand. But that didn't have any
result. And as it came out, it is meaningless
to the average citizen. It is meaningless to
me.

My tag says I am a commercial
fisherman. But I am also a recreational

fisherman and a biologist. Yours says you
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are recreatioi ial fishermen. And I challenge
y<>u [o define what that is and to tell the
fishe  ies management people who you are
and what percentage of you do what
things rive us some information we can
w<>rk with.

A~diwnce Discussiom

J~ pasgeyi Since 1976, with the passage
of the Magnuson Act, the country has put
more resources into the management of
the fisheries. I suspect we would be hard-
pressed to find many fisheries that have
improved since then in profitability or
recreational satisfaction. But I want to ask
the panelists how they would react to the
suggestion that we ought to go with; one,
more rules and less discretion by manag-
ers, and two, alternative funding for rnan-
agernent to measure improvement in the
fisheries, biological or economic.

MIke Drbac4: I think an attempt to con-
struct such a system would result in a fairly
hopeless quagmire, although we should
certainly strive for accountability. Keep in
mind two things.

First, in saying we have not had
some successes that we have wished for
since l976, think of what might have
happened had w.e not had the Magnuson
Act at all. And we would not have an of
the mae management structures we now have.

Also keep in mind how it might be
if we didn't have the 1987 act in North
arolina that created a balanced cominis-

»on. The question is not where we are
between h«h«e and heaven, but where we
are compared to where we might have
been.

8ob Mah~ Another thing, there was a
li ttle rnisdirerection in the question. The
initial thrust ot of the Magnuson Act was to
g o'eigners DUt of the QQQ mile zorie

+ose fisheries resources over
to our domestiestic fishermen. That has been



very successful. Successful even to a fault.
The fault was we did not stop that in-
creased growth of the domestic fishery at
levels the resources could sustain. We are
now paying the price and trying to turn
that around,

Jim Easley: Let me be clear that I am
talking about the institution of manage-
ment and not the fisheries involved. I used
the Magnuson Act as an illustration of
how we have put more resources into
fisheries management. Where do these
comments come from? Because of com-

peting interest groups, many of our man-
agement agencies are forced into a posi-
tion of postponing decisions, or not even
making them in some cases. This may be
true more in state waters than in the 200-

mile area. And l think this is why we are
seeing some declines in our fisheries. So I
want to know whether there are institu-
tional changes we could make in the
management setting to improve it.

Toax Quay: This is for Mike Orbach, You
have been chairman of the N.C. Marine
Science Council from the previous Derno-
cratic administration to the current Repub-
lican administration. You are never on the
firing line, I never see your name in the
paper, Are you the most secretive group
in the state? What do you do as the chair-
man of the Marine Science Council?

Mike Orbach: I think of it as subtlety in
policy. The Marine Science Council, which
is the precursor group to the new Ocean
Affairs Council, has done a number of
things over the years, The first was to
initiate some planning measures for ocean
space off the North Carolina shore, Among
the artifacts was the Outer Continental

Shelf Office, which was in a position to
deal with the Mobil issue and ocean

planning for the zero- to 200-mile zone.
Another example was the state aquacul-
ture plan, which has removed some of the

impediments to aquaculture development.
We have initiated something close to a
one-stop permitting process in the Depart-
ment of Agriculture � not in the Depart-
rnent of Environment, Health and Natural
Resources � because it is a commercial
agricultural item. Those aquaculture plan-
ning items were initiated with the Marine
Science Council.

But we are aware that we have no
regulatory authority. We take some long-
range issues that line agencies, such as the
Division of Marine Fisheries and the South
Atlantic Fishery Management Council, don' t
have the wherewithal to look at. We try to
look at the issues and hand them over to
the regulatory agencies.

Mike HoilerDan: I heard Bill Hogarth,
Mike Orbach and Dick Brame make refer-
ences to a license for sale. Are you familiar
with the bill in the Legislature?

Bill Foster: No. I know the bill is there,
but I have not actually seen it.

Mike Holleman: What are your feelings,
from a commercial standpoint, about a new
licensing system?

BIO Foster: I can answer from a personal
standpoint, It doesn't matter whether we
do away with the distinction between
commercial and recreational and let every-
body fish, or we make a definite distinction
between the two. What bothers me from a
personal standpoint is the hypocrisy of
downing the commercial fishermen for
selling the catch while the recreational
fishermen are also selling the catch.

From a management standpoint, we
need a statistical estimate of the recre-
ational sale of the catch, and if it amounts
to a certain percentage of the overall, then
we need a handle on that, Earlier, I was
thinking that the dolphin fishery showed a
fairly stable sale in commercial catch, but a
big increase in the recreational catch, My
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feeling is that a high percentage of the
increase in recreational catch is being sold,
but more directly to the restaurants since
that is where it would not show up. We
have no handle on that whatsoever.

Bob Simpson: As an outdoor writer, I
would like to bring up something about
commercial fishing. Some people don' t
know that state law allo~s an angler to
sell $500 worth of fish without a commer-

cial license. I don't know whether it says
you can do that every day,

Jhn Murray: Per year,

Bob Shnpson: There is absolutely no way
of checking on that. The law essentially
says it allows you to sell $500 a day be-
cause there is no way of enforcing it. And
that brings me to the next question. I was
billed $30 for a boat radio because I am

considered a commercial fishermen. Now,
the federal government is also charging a
recreational fee on boats. And I was won-
dering if the recreational fishermen could
take that money being dumped into the
federal government and buy a commercial
fishing license. There would be enough
money to run the Division of Marine
Fisheries in a real royal fashion. I know
that would go over like a lead balloon, bur.
if you want to bring in some money, do it.
And again, I' ve been on the waterfront
long enough to know that for many years,
a sportfishing trip wasn't considered suc-
cessful unless you could sel] enough fish
to pay for it,

Dick Brarne: This license to sell is ex-

tremely important. It is in a legislative
study commission. Basically, the license is
$100 and anyone can buy it. There is no
exclusion for the $500, and if you sell one
blowtoad, you must have the license, The
license would require a system like a
credit card where the Division of Marine

Fisheries  DMF! gets a copy, the seller gets

a copy, the buyer gets a copy and, if the
state is smart, the Department of Revenue
gets a copy. That way, we will have a
better check on who is selling what,

The problem is that $500 exclusion,
As a test, I surveyed six recreational an-
glers in the Wilmington area who are
selling fish, largely king mackerel, In 1991,
the six of them sold between $6,500 and
$7,000 worth of fish. I have one receipt,
the corner of a brown paper bag, that says
"65 pounds of king mackerel, $50." It is a
cash business and I dare say virtually none
of that is reported to the Department of
Revenue. A lot if it isn't reported to DMF.
So a license to sell fish � which will
accrue the catch and dollar amount to an
individual and not a boat � is essential.

There are some commission mem-
bers who might need prodding, One is
from Greensboro, one from Dare County,
one from Brunswick, one from Craven and
one from Beaufort County, They need to
hear thar. you support a license to sell fish,
The ACCA supports it, as it supports a
marine recreational license. Florida has

one, and South Carolina has a license with
plans for a stamp. We need the same,

Tony Fedler: A couple of comments to
issues left unanswered. The National
Marine Fisheries Service  NMFS! has a big
problem defining who is a recreational
fisherman � anybody who catches a fish
for pleasure, to sell or anything else. A
recreational fisherman can be a commer-

cial fisherman by definition. For many
years, the Sport Fishing Institute has been
behind the definition of' a recreational
fisherman as someone who doesn't sell his
catch. He goes recreational fishing for
pleasure and uses the catch for personal
consumption. We will continue to push
that. We have pushed the NMFS to adopt
that particular definition, but it has been
very reluctant to do so. And this is an issue
that must be resolved to better manage the
resources. I hope those of you who sup-
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port this definition will continue to work at
the state and national levels.

Also, all the user fees that go to the
national treasuries come back and benefit
no one. A number of groups in Washing-
ton, D.C., were against that tax � boat
groups, fishing organizations with boater
constituency groups. But the fishing corn-
munity did not respond loud enough to
turn heads on Capitol Hill and make the
fee come back as a user fee for the benefit
of boaters and anglers. It could be used for
access, habitat improvement or better
management. The commercial and recre-
ational fishermen have a stake together in
these fees. They can have some payback
from a direct tax that they pay but now
offers no benefit.

So again, it is incumbent on the
sportfishing industry to work with these
folks and to organize better, If you don' t,
you are going to get a lot of these taxes,
On Capitol Hill, they are looking for places
to nickel and dime you to help reduce the
federal budget deficit, And it is not going
to come back to you, So when anything is
proposed, you have to fight it very
strongly or it will be like the boat user fee.
It is going to come back with no benefit.

Mac Currini Several speakers have men-
tioned the need for more information. I
personally think the license to sell and the
saltwater recreational fishing license are
good ideas. But I don't think the important
link between those two has been made
clear. The real benefit from the recre-
ational fishing license, besides revenue, is
the information, the access to the angler.
The Division of Marine Fisheries would
then have a list of who is recreational
fishing in North Carolina. These people
can be surveyed to provide much more
accurate and useful information on

catches. You could then define the re-
source better.

We don't know much about the fish
that are offshore because we don't have

the means for knowing that. We have
commercial landings. In some cases we
have estimates of recreational landings.
But we don't know how many people are
out there doing this. Yet, the landings go
up and down. How many people caught
those fish? We don't know. And until we
know that, we can't make good judgments
about how the stocks are actually fluctuat-
ing.

The other point is a personal one
on the license to sell. I would like to see
the recreational fishermen get out of the
commercial fishing business. I don't think
we should be allowed to sell fish. I dis-
agree with anyone being able to buy a
$100 license to sell fish, A $100 license is
not much for people who are running
around on $50,000 or $150,000 boats. And
a lot of them will buy those licenses. That
catch is put on the commercial fishermen's
quotas. And I don't agree with that,

Bob Mahood: There is even more to it
than that. We are getting more pressure in
the bureaucratic process to come up with
good cost-benefit analyses for fisheries
allocations, We also look at the social
impacts on the constituents involved in the
allocations. We have good data from
commercial landings, and commercial
fishermen are licensed. We know how
many there are and what the impacts on
them will be. But when you try to argue
for an allocation that goes to recreational
fishermen, we don't have much of this
information. And to come up with these
cost-benefit analyses is impossible. To
come up with the social impacts on the
marinas in Pamlico Sound is impossible.

So, because of the system we work
in, we are limited to what can make it
through that system, And without the
proper data, those who are represented in
the data tend to suffer. I will see a recre-
ational fishing license in South Carolina,
where I live, this year. It goes into efFect
July 1, 1992. This is something that has

52



both good and bad points, but as constitu-
ents of the resource, we all need to stand
up and be counted when it comes to these
type of allocation designs.

Bill H~peth: It is true that the data we
have is probably underestimated quite a
bit. An oysterman told Greg Hunter re-
cently that he was not the biggest or the
smallest, but his catch data was more than
the entire state's report, And I was talking
to a summer flounder fisherman about a
$5 million industry, and he said it's prob-
ably a $15 million to $20 million industry.
So we are not getting the data I want. It is
hurting from several standpoints � money
that comes back to the state and quotas
management,

Another problem I hear in talking to
legislators about a license to sell is the
percentage of income and who gets it. In
the king mackerel fishery, it's probably not
a big thing. But if you get into an area like
the Albemarle Sound, you have small
farmers who probably make $10,000 or
$15,000 a year farming. They supplement
that income with another $5,000 or $6,000,
so their livelihood is dependent on the
money they get as farmers plus the money
they get from the fishery, The legislators
are concerned about taking that segment
out. And so if you put too high a percent-
age of income on that, you cut them out.

We do have a large percentage of
part-time fishermen. From a survey we' re
taking now, I'm amazed at the number of
part-timers who say they are fishing a lot
of gill nets. So I don't know what the
answer is, but we definitely are not getting
the data. And we need the data.

Barry Ottman: One issue I haven't heard
much about is law enforceinent. Bill Hog-
arth said there were 47 marine patrol
officers. If we make all these rules and

regulations, are the civil penalties large
enough to act as a deterrent~ And if not,
are the criminal penalties a deterrent? Do

the courts actually believe these are real
crimes? And it seems to be self enforce-

ment or peer pressure more than actual
inducements not to break the law. Would
you comment on that~

Bill Hogarth: The penalty system is not
very good. There is no doubt about it. But
we have seen much stiffer fines recently
than in the past, especially from the pollut-
ing standpoint. We just got a pretty tough
bill for that. And the conviction rate, at 91
or 92 percent, is excellent, But a small fine
doesn't do too well, We recently had a
case on a tow time violation in the sum-
rner flounder fishery. The fines for that
violation were $250 per individual, but the
judge confiscated the catch and gave back
half its value,

Our penalty system is very slack.
And in fact, our commercial industry says
it wishes the system was as tough as South
Carolina's, The industry feels there would
be better enforcement and compliance. We
get a good conviction rate, but fines last
year probably amounted to no more than
$36,000, which went to schools.

Ron Schmied: I cover the southea.stern
United States in my job, and I want to pass
on some thoughts from sportsmen in other
states. You hear arguments for and against
saltwater licensing, But generally speaking,
licensing to create a data base is a poor
justification. It doesn't buy much support
with sportsmen because by the time it gets
to the legislature, it has so many exemp-
tions in it that you get only a small picture
of the actual user population, Exemptions
might include people under 16, over 65 or
the handicapped.

What has carried more weight in
Florida and other states has been the
ability to raise revenue through licenses to
survey and gather information. Also, and it
may be a subtlety, the Florida license got
support because it defined the recreational
fishing community. It made these anglers a
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legitimate constituency, from whom a
revenue source was flowing into the state.

The fee for commercial products
licenses in Florida and some other states is
only $25. They' ve thought about raising
the ante considerably, but that is not
enough to keep anyone from getting a
license, obviously. They have, however,
included another license requirement for
the snapper, grouper and other fisheries
for which there is too much effort and not
enough fish. These restricted species
licenses require that anglers who fish for
and sell them must prove they are receiv-
ing a certain percentage of their total
income from commercial fishing. At that
point, the cut gets a lot tighter.

And under some federal plans for
vessel permits to participate in some
fisheries, fishermen must prove 10 percent
of their income comes from commercial
fishing. In some cases for reef fish, it's 50
percent, That's pretty stiff. So there are
other ways to establish a line between the
general commercial operators and recre-
ational anglers.

And finally, I agree that funding for
surveys is extremely important. For years,
we have been screaming as an agency and
hearing all of you scream. We have made
a number of attempts to get more funding,
and finally this year we got another $2 1/2
million for our sportfishing survey. It has
been level-funded since the beginning of
the survey in 1979. I'his is pretty ridiculous
because inflation alone causes you to buy
less and less data.

Starting this month, we are collect-
ing about 2 1/2 times the base sample
level that we have collected historically,
This will help. And the nice part is we will
now be spending in the Southeast close to
$2 million, which is about what we had to
run the survey nationwide for the last 10
years. So we are finally seeing some im-
provements in that funding. And I have to
say it's because the sportfishing comrnu-
nity and others used their contacts and

influence to get to the people who can
pull the purse strings, It does work.

Walter Shnpkias: What are the chances
of funds from a sportfishing license com-
ing back to enhance the fishery or going
to the general fund~ If they went to the
general fund, what percent could we
expect to go to the fishery?

Bill Hogatth: The argument we keep
hearing is that one General Assembly
cannot tie down a future General Assem-

bly. If funds were to come back to us this
year, next year they may revert back into
the general fund. That seems to be a big
hang-up.

So that is one argument, that one
General Assembly cannot compel another
one. It can be done, but I don't know
how. I know legislators have talked about
doing that and then cutting our appropria-
tions by a comparable amount. From a
very small saltwater fishing license, we
should probably get more money than we
get from appropriations. We don't get a lot
of appropriated money now,

There is a Iot of opposition to a
saltwater fishing license, primarily from
two sources. One is the Beach Buggy
Association, which has written every
legislator I know of. Most association
members, it seems to me, are out-of-
staters, They are from Virginia, but they
are opposed to it, The other group is the
Chamber of Commerce. The tourism
boards are totally opposed to it because
they say it will hurt tourism.

Mike Orbach: I just had an experience in
Florida helping fishermen design a licens-
ing system that is revenue-positive. It
generates more than it costs, and the
revenues go into dedicated funds. But
Florida made a mistake with something
else that is important, The state put rev-
enues from the saltwater sportfishing
license into a designated fund and then
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failed to include a provision that it be
appropriated every year. So for a while,
the money was not used for anything. We
just designed a bill to help Florida put the
money into special funds and to require
that it be appropriated each year for those
uses, One of those designated funds,
though, is the general revenue fund, So
essentially, a deal was struck to set aside
part of the money to run the government,
but most would be marked for dedicated
uses.

It is really important that you con-
tact your legislators and tell them how you
want it to work. That is how laws get
passed and there is nothing that says this
money has to go to the general treasury.
You can decide what laws are passed.

Ron Koenig: There seems to be general
agreement that a number of important
species are overharvested. If the Division
of Marine Fisheries has legislative author-
ity, what difficulties are there to simply
stopping it?

Bill Hogarth: First, the commission del-
egates a lot of that authority to me. Some
of it comes with strings attached, We have
responded to several. We are getting ready
to respond to the weakfish now. I hope
we respondecl to the red drum, We re-
sponded to speckled trout. Croaker, we
have not. To be honest, we have not had
the money to spend on croaker to decide
what we need to do.

The bycatch issue is a bigger issue
that affects many issues the commission is
addressing separately. I have authority to
require some reductions. But we have
been reluctant to do that until we' ve ad-

dressed the entire issue, rather than piece-
meal.

We have seen some improvetnent,
It is not all gloom and doom. The king
mackerel, Spanish mackerel, speckled
trout, southern flounder and summer
flounder are coming back. When we put

the l3-inch limit in place, we said it would
take three to four years to see irnprove-
ment, But we have seen some in North
Carolina already. The 5 I/2-inch tailbag
requirement was a key to the ocean im-
provement. The federal government did
not get that into place and still does not
have it in place except for our emergency
rule. This year we finally got an emer-
gency rule, but that is all. Oftentimes, it
takes cooperation among a number of
states, and that is where it falls apart.

The two species in the most trouble
are surnrner flounder and weakfish. We

will take the appropriate action on that
immediately.

Resource Conservation Pm ms

In this session, the speakers discuss
ways for gathering information through
research. The discussion also touches on
how recreational anglers can help them-
selves and contribute to the scientists'

research efforts.

Gear Research to Reduce Bycatch hx
the Shrimp Fishery

Jim Murray is director of the Marine
Advisory Service for the UNC Sea Grant
College Program.

There is a great deal of interest
among sportfishermen in the bycatch
issue, and I believe it is important to at
least introduce it.

Though there are a number of
bycatch issues nationally, I will focus on
bycatch in the shrimp fishery in the South-
east region. When commercial shrimpers
trawl, ideally they would like to have their
nets contain nothing but shrimp. Unfortu-
nately, that isn't always the case,

Past studies of bycatch have esti-
mated that the number of fish caught
incidental to shrimp and trawling opera-
tions can be quite substantial, The ratio



ranges upward from 2 to 18 pounds of
bycatch to I pound of shrimp caughL The
numbers depend on what study you read,
what area it comes from and what time of
year the study is done,

Commercial fishermen do not like

that bycatch either. It requires more culling
time, and they don't get the same fuel
efficiency, So unlike the turtle problem,
one positive with the bycatch issue is that
we may come up with gear to rninirnize
the take of' bycatch while improving the
ability of these fishermen to make a living
catching shrimp.

It was difficult to convince fisher-

men that there was really a problem with
turtles since the average shrimper did not
catch many turtles. But collectively, multi-
plied by the number of boats in the fleet, it
amounted to a problem, In the case of
bycatch, shriinpers I have talked to under-
stand there is a problem and they want to
do something about it.

The emergence of the bycatch issue
� and the perception that commercial
fishermen caused the reduced catch per
unit of effort � has increased with the
sophistication among sportfishermen
groups, The Atlantic Coast Conservation
Association and a number of clubs have

taken on bycatch as an issue, It has been
discovered by the national environmental
groups. Greenpeace and the Center for
Marine Conservation have launched an

active campaign to get government agen-
cies to help minimize bycatch.

I would argue this came about in
part from the turtle excluder device  TED!
situation. A lot of groups � the Audubon
Society, Sierra Club, Greenpeace � were
involved in the certification trials for TEDs

in Cape Canaveral, Fla., and I think they
discovered the bycatch issue during these
observations,

I should mention also that bycatch
has been associated with other destructive

fishing practices. The public hears about
Japanese walls of death, these large pe-

lagic drift nets, and then they hear about
bycatch, And it all gets tangled up in the
public view. Nevertheless, the public is
increasingly calling for action. Fishery
management plans are emerging and some
are singling out bycatch as a problem,

There are a number of questions
that may never be answered. But we are
probably going to see some action without
having definitive answers.

I have some questions here, and
there are many more.

First, what are the interspecies
relationships? If you reduce core popula-
tions, are you creating a niche for another
species? Are you improving blue crab
populations by dumping that bycatch
overboard? What are the relationships
between spot and croaker kills and other
more highly valued sportfish that we like?
And how do we know what relative contri-

bution bycatch is making to the overall
decline of the fishery if we throw in habi-
tat loss, overfishing and water quality?

There are a number of real prob-
lems in identifying the contribution of
bycatch. But intuitively, most fishermen
realize that when you shovel that amount.
of fish over, there must be a problem, And
the old political adage says even if there is
not a problem, the public might not be
right, but it is correct. And I think we will
be dealing with public perception in the
bycatch issue.

Three alternatives are usually dis-
cussed for dealing with bycatch.

Seasonal closures may be necessary
if our goal is to reduce weakfish bycatch
by 25 percent. It might be that proper
surveys show juvenile weakfish live in a
certain area of Pamlico Sound in May and
June. We might. want to close that area for
those months.

It might also be that weakfish
concentrate only in a certain geographic
area. Again, we could dose that area,
perhaps permanently. Or we could put
gear requirements into place.



But there are a few other ways to
come at this. As Mike Orbach mentioned
earlier, effort and fishing might be reduced
through limited entry, also called indi-
vidual transfer quotas.

And there are some things happen-
ing in the bycatch management arena in
the Southeast region.

The National Marine Fisheries

Service recently awarded a contract to the
Gulf and South Atlantic Fisheries Develop-
ment Foundation to set up a regional
steering committee to develop a plan for
dealing with the bycatch issue, The plan
will be delivered back to Congress by Jan.
1, 1994,

The steering committee has already
produced a draft plan due for release any
day now. The representatives on the
steering committee from North Carolina
are Jerry Shields and Bill Hogarth, Mike
Orbach and I sit on a technical committee
that advises the steering committee.

At the state level, the Marine Fisher-
ies Coinrnission appointed a scrap fish
committee that met for the first time in

November 1991. It is expected to suggest
regulations to the commission by Novem-
ber 1992 on how to proceed next spring.

So these two committees are ac-
tively looking at bycatch, and there should
be some action at the state level by next
year. Action at the federal level is expected
by early 1994.

Let me also mention some gear
programs we have at Sea Grant..

One mechanism for reducing
bycatch while maintaining shrimp catch is
called the accelerated funnel, which is a
tapered funnel, There is a 20 percent
increase in velocity right behind the funnel
and a 20 percent decrease at the sides,

Videos in actual trawling conditions
show the fish will avoid this high velocity
water, and since they get pushed through
there, will orient in the slack'water at the
sides. The shrimp, being poor swimmers,
get blown to the back of the tailbag. We

have been experimenting with escape
holes at the sides where the fish will

congregate.
Another design is a diamond mesh.

This is similar to the square mesh but has
a different configuration for the escape
holes. I won't go into the reasons why one
works for some species better than others.
But suffice it to say this works well. On a
preliminary basis, bycatch is being reduced
by 50 percent under ideal conditions
without affecting shrimp catch, And like
turtle excluder devices, I believe these will
work well under ideal conditions. But

unfortunately, you don't always get ideal
conditions.

Another project involves skimmer
trawls, This was an idea that originated in
the bayous of New Orleans after the con-
cept was introduced, in part, by Vietnam-
ese fishermen. They had what they called
chopstick rigs. This design combines the
Vietnamese chopstick rig and the beam
trawl so that you lower the beams inside
and push the trawl rather than pulling it as
you would with a normal otter trawl.

We did some work on this off
Carteret County last summer and had some
encouraging results. The advantages of the
skimrner trawl from a bycatch standpoint
were surprising to us. We really didn' t
expect this, but we had a 41 percent
reduction in bycatch, probably because the
effective spread is reduced for finfish,
without affecting shrimp catch overall, In
fact, we had greatly increased shrimp
catches during the white shrimp season.

The bycatch mortality is reduced
because these fishermen are not losing
haulback time, They are pulling back the
net every 30 minutes because the mouth of
the net is still fishing. They can retrieve the
tailbag while still under push, and the
average fisherman is using 30- and 40-
minute tows instead of 90-minute tows.
Theoretically, bycatch mortality should be
reduced. The data show that bycatch
mortality is reduced.
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The bycatch is also released behind
the net. Often, with a typical otter trawl,
the fisherman is dumping the bycatch over
and re-catching it because the net is fish-
ing behind the stern of the boat, In the
case of the skimmer trawl, the mouth of
the net is fishing toward the bow and the
catch is dumped back off the stern, so the
bycatch can swim away without being re-
caught.

As a result, the culling time is
reduced. And if the fisherman is hauling
back every 30 or 40 minutes, the fish are
remaining on the culling table one-third
the length of time,

From the fisherman's standpoint,
these trawls can be pushed about 5 to 8
percent faster than a normal trawl because
they don't have the drag of the doors. The
gear fishes higher in the water column,
which is an advantage for white shrimp
that can actually jump over an otter trawl.
Lost fishing time due to the haulbacks is
eliminated, It consumes less fuel per hour
of fishing. It doesn't have quite the drag.
And culling time is reduced.

But there are some disadvantages.
Fishermen are limited to depths of

12 feet or less, so the trawl is applicable
only in the Pamlico Sound or near-shore
areas. It probably has some use just off the
beach. It is difficult to fish on an uneven
bottom. The net � and the way it sits in
the rigging � is more difficult to clean and
repair. And it collects more grass, which is
more difficult to shake out.

To conclude, we worked this past
summer on the project, And For a while,
due to bugs with the gear and so on, it
looked as though it wasn't going to work.
We were being ridiculed by a number of
fishermen in Carteret County. But as the
white shrimp season was getting along, we
were out-fishing the other boats by a ratio
as high as 7-to-1, For example, on one
night we netted 700 pounds of shrimp to
the average 100 pounds reported on other
boats. And at the end of another week or

two, those folks who had ridiculed us on
the radio were out building skimmer
trawls.

There is more data to be analyzed
for this project, but what we have is en-
couraging. Bob Hines, the Sea Grant agent
for our Atlantic Beach office at the N,C,
Aquarium, has taken the lead on this
project.

Jess Hawkins is district supervisor for the
Division of Marine Fisheries in Washing-
ton, N.C. The division has offices in Eliza-
beth City, Morehead City and Wilmington,
and a field station in Manteo,

The Division of Marine Fisheries
 DMF! has researched gear for bycatch
reduction and believes bycatch is a prob-
lem that can be regarded from social,
economic and biological standpoints.

North Carolina is blessed with
numerous resources. We have one of the
largest estuarine complexes in North
America; the Pamlico and Albemarle
sounds. And North Carolina is uniquely
located in the sense that it has relatively
warm water from the south that supports
warm species corning into the sounds. The
state also has cold water from the north
that, in the winter, allows the fisheries to
operate for cooler temperate water species,

The primary shrimp fishery in North
Carolina is a trawl fishery. And about 90
percent of the shrimp landings in North
Carolina come from trawls in the primary
shrimping areas, the Pamlico Sound com-
plex,

There are a variety of boats in-
volved in the shrimp trawl fishery. For
example, North Carolina has 1,500 to 1,800
Full-time commercial shrimpers. And then
there are about 2,000 who regard them-
selves as part-time shrimp trawlers, There
are also 3,500 to 3,800 who consider
themselves recreational shrimpers.

So shrimp trawl fishing involves
more than a person trying to raise his
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family on shrirnping. It's also for people
like us, who like ro shrimp recreationally
and even sell the catch, because state laws
allow that now,

The trawl is very simple gear. It' s
been used in North Carolina to catch
shrimp and crabs since the 1920s. Doors
spread the net, which has a tickler chain
across it that makes the fish or shrimp
jump up and into the net.

North Carolina, again, is blessed
with a vast estuarine complex. And man-
agement is complicated by the fact that
North Carolina has three species of shrimp,

There is the white shrimp or green-
tail fishery in the southern area and, in
some years, in the salty areas of the Pam-
lico Sound, The brown shrimp is the major
fishery in the Pamlico Sound, The pink
shrimp, called spotted shrimp by fisher-
men, overwinters in the sound and is
harvested primarily in the spring and fall,

A bad aspect of the trawl fishery is
that it catches quite a few juvenile fish,
particularly spot and croaker.

The number of fish caught in
shrimp trawls varies. A 4-to-1 fish-to-
shrimp ratio is the general estimate used in
the internal waters of North Carolina, but it
can get as high as 300 pounds in the Gulf
of Mexico, In some years and some
months in the Pamlico Sound area, it has
been 2-to-1 or even I-to-l.

The DMF program on gear research
to reduce bycatch in the shrimp trawl
fishery is two-phased.

We started out sampling gear, using
a lot of small boats in bays where small
spot and croaker are most abundant. We
did a lot of developmental work using
small tow times and small 20-foot shrimp
trawls to see how rhe reduction devices
might work.

We also used our research vessel in

the Parnlico Sound area using 30-foot nets
and pulling for longer tow times.

One of the devices tested was a

Florida fish excluder, a very simple design,

 See Hawkins Figure 1.! A frame is sewn
close to the tailbag of the net. It works by
creating a dead area of water back in the
tailbag and maintaining an opening that
fish will seek out, The questions at issue
were how big should this device be, and
where should the excluder be placed?

Based on some films at Sea Grant,
fish swim better than shrimp, and the
shriinp are generally swept farther back
into the tailbag, So the fish are actually
swimming in the net and can leave
through openings placed at the right
locations and at the right size.

Another device that we tested was a
tunnel � a modification of the Florida fish

excluder using a tunnel design. We placed
the tunnels in various areas of the net,
testing different sizes and combinations.

There were also tests with finfish
accelerators, which speed up water flow
and provide escapement hatches for fish,

We tested skylights � traditionally
used by some shrimpers � that are larger
mesh cutouts in the trawl. Shrimp trawls
are traditionally 1 1/2-inch stretched mesh
or 3/4-inch bar mesh. Different sizes of

skylights can be used in the tailbag, placed
at different locations, to test their effective-
ness,

Again, we had a variety of testing.
We would test nets side-by-side on our
research vessels to see how these devices
worked. We found that, with manipulation
and resting, we could get a 48 to 62 per-
cent reduction in the amount of finfish

caught in the trawls using the Florida fish
excluder and accelerators.  See Hawkins
Figure 2.!

The devices that tested best were
the tunnel design on the Florida fish ex-
duder and a modification of the simple
Florida fish excluder, We decided to

forego extensive testing on the finfish
accelerator because federal agencies and
Sea Grant were working on that phase,

In addition to testing the excluding
devices, we tested tailbag sizes and found
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Figure I Size and Placement of Florida Fish Excluder, Tested June 1991

Made of 1/4" and
5/X6" round bar

Figure 2 Example mean catch weights  kg! and reduction rates
for three placements of Florida fish excluder devices tested ln Pamiico Sound

October 1991

FFK 19: A tunnel design with 6 1/2-by-7 1/2-inch escapements placed 45 meshes above
the tailbag tie-off. Tested in five tows.

Sum control Percent difference
38.33 -48.60
10.83 � 1,04

l'otal fish

fotal shrimp

FFE 21: A modified standard design with 9-by-9-inch escapements placed 55 meshes
above the tailbag tie-off. Tested in five tows.

Sum control Percent difference
47.34 -61.88
11.88 -3.89

Total fish

Total shrimp

FFE 23: A tunnel design with 6 1/2-by-7 1/2-inch escapements placed 30 meshes above
the tailbag tie-off. Tested in four tows.

Sum control

18.14

7.70

Total fish

Total shrimp



that the 2-inch stretched mesh tailbag will
also reduce the finfish bycatch by about 30
percent.

In some cooperative sampling with
Jim Murray of Sea Grant, we also tested
turtle excluding devices  TEDs!, TEDs are
mandatory in Pamlico Sound unless you
pull at a certain tow time. We found that
the TED, modified with a finfish accelera-
tor, was able to reduce finfish bycatch by
about 50 percent,

The last part of the project involved
getting this information to the fishermen
who use shrimp trawls. Again, North
Carolina has a large segment of recre-
ational shrimp trawlers and a large com-
mercial fishery.

We have devices that appear to
work in the fall and spring pink shrimp
fishery, the fall brown shrimp fishery and
for recreational shrimpers. We are very
happy so far with the preliminary results,

The division thinks bycatch is an
important issue, and we have started to
develop programs on bycatch reduction in
other fisheries. A lot of our fisherie in

North Carolina are multi-species fisheries.
Our Morehead City staff is working on
bycatch reduction in the fly net fishery. We
are also looking at alternative shrimping
techniques, such as pots and cast nets, We
are looking at bycatch reduction in the
crab trawl fishery � a small fishery that
primarily exists to catch crabs in the
spring, summer and fall.

David Hattman: Do these devices work at

night?

Jess Hawkins: Yes. We found that they
work at night in the spring in our pink
shrimp fishery, And when I say work, that
is a 48 to 60-some percent reduction in
finfish, with little to no loss of shrimp. We
would like to get an even higher reduction
if possible, The project is two-phased. This
summer, we are planning to work with
commercial fishermen to test these nets

and devices on the actual fishery,

Fishing Ethics Including Catch and
Release initiatives

Ron Schmied is special assistant for
recreational fisheries in the Southeast
regional office of the National Marine
Fisheries Service. He has pioneered and
encouraged catch and release programs in
salt water. The Southeast region stretches
from North Carolina to Florida, across the
Gulf of Mexico to Texas. It also includes
Puerto Rico and the U,S, Virgin Islands.

The title of my talk is "Who is in
Charge of Fisheries Management?" I think
most everyone will agree that effective
management requires teamwork and that
key management team members in North
Carolina include the Marine Fisheries

Commission, the South Atlantic Fishery
Management Council, the N.C, Department
of Environment, Health and Natural Re-
sources and the National Marine Fisheries
Service.

There is, however, considerable
disagreement on the role of fishermen.
Anglers seldom see themselves as fisheries
managers. In fact, anglers most often see
themselves as merely affected parties. In
their minds, state and federal agencies
make and enforce rules and regulations
and are therefore the managers, However,
when anglers don't like management
decisions, anglers and management agen-
cies begin developing adversarial relation-
ships,

Unfortunately, anglers seldom see
themselves as fisheries managers. Perhaps
even worse, management agencies don' t
often look at anglers as managers either.

So, you might ask, how can anglers
be fisheries managers? Well, if you accept
Random House's definition that a manager
is one who handles, directs, governs or
controls by action or use, it's clear that
anglers should indeed be viewed as man-



agers. Anglers very directly affect marine
fishery resources by their actions and use
� by virtue of what they do and don't do
every time they go fishing.

Let's look at three specific ways
anglers manage fish.

First, compliance. Anglers contrib-
ute positively to fisheries conservation and
management when they comply with
regulations, On the other hand, they
thwart these efforts when they don't com-
ply with regulations.

Second, conservation ethic. If the
term "trash fish" is an active word in an
angler's vocabulary and a visit to the local
dumpster is a normal part of an angler's
Trip hOme, you Can bet he wOn't get high
marks on personal conservation or stew-
ardship. These actions stymie fisheries
management. Anglers who keep within the
limits and minimize waste advance fisher-
ies conservation.

Third, advocacy. Angler apathy or
advocacy makes a huge difference in
fisheries management, Being an advocate
for sportfisheries in fisheries management
and related environmental and economic
development decisions is critically impor-
tant, but it is often overlooked.

Iiopefully, by now you agree that
anglers are fisheries managers. Unfortu-
nately, there are a number of constraints
that keep anglers from fulfilling this role.

Perhaps the biggest is angler atti-
tudes and perceptions, As I already men-
tioned, a clouded self-image often prevents
anglers from being effective partners in
fisheries conservation and management.

Second, a short-term perspective
that says, "l better get it while I can or
before someone else does" also inhibits
effective management involvement by
anglers,

The third constraint is the "we
versus they" mindset. Many anglers,
present company excluded, fail to see that
they are part of the problem. They view
commercial fishermen, developers and

water polluters as the real culprits.
Few anglers really appreciate the

impact they have on fishery resources.
After all, they say, "I only catch a few fish
here and there." Maybe individually they
don't catch many fish, but there are 1.7
million saltwater anglers in the South
Atlantic area. Collectively in 1989, they
caught about 45 million fish. That is a lot
of fish, So the "we versus they" attitude
needs to be overcome.

And finally is the issue of equity. In
my 12 years in the Southeast, equity issues
keep coming up. On many occasions, I' ve
heard anglers say, "Don't regulate us.
Regulate them," or "Why regulate us This
way when you' re treating those guys that
way?" This is an important issue that re-
quires knowledge and trust to resolve.

In addition to attitudes and percep-
tions, basic fisheries management knowl-
edge is another major stumbling block,
Fisheries management is a very technical
process and at times, a very political one.
Oftentimes, anglers lack the basic knowl-
edge to he effective in their management
roles,

Many anglers don't understand the
differences between state and federal
jurisdiction or how these management
. institutions work. Fisheries management
terminology sounds like alphabet soup to
the untrained ear. And anglers frequently
don't know why There are size and bag
limits, how they are developed or what
they are intended to do.

Another major constraint fishermen
face is regulatory confusion. Many species
traditionally targeted by anglers are
stressed, and in some cases overfished. In
response, there has been an explosion of
state and federal regulations implemented
to stop overfishing and to restore these
populations. These regulations are increas-
ing in scope and complexity; and worse,
inconsistent state and federal rules have
been implemented, Sometimes, anglers
have a difficult time getting copies of
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current regulations.
Many anglers, myself included at

times, may know what the regulations are
but are unable to accurately identify the
fish they catch. There are a lot of
misidentification problems that make it
difficult for an angler to comply with the
law. Training is clearly needed.

Depending on who you talk to and
when, there's either too much or not
enough law enforcement. Many people
will take a chance if the fines aren't suffi-
cient or they haven't seen an officer in a
long time.

Current trends make angler involve-
ment critical. Let me share some facts that

make it important for fishermen to see
themselves as managers,

Perhaps not so much in coastal
North Carolina, but in many coastal areas
of the region and the nation, considerable
population growth has occurred and is
expected to continue, Between 1960 and
2010, coastal populations are expected to
swell 60 percent with another 15 percent
growth projected between 2010 and 2030.

Already about 50 percent of the
nation's population lives within 50 miles of
the shore. This translates into tremendous
pressure for the use of marine resources.
As a result, habitat and water quality are
experiencing a downward rrend in many
places. In the Tampa Hay area where I
live, 80 percent of the sea grasses and 55
percent of the rnangroves have been lost,
primarily due to development.

Also, the demand for seafood
consumption grew about 20 percent be-
tween 1980 and 1990 as people became
more aware of the health benefits arising
from seafood consumption.

And there was a threefold increase

in saltwater sportfishing between 1955 and
1985. Further, the demand for saltwater
sportfishing is expected to increase nation-
ally by 36 percent between 1985 and 2025.
In the Southeast, the projected increase is
doser to 45 percent, Whether that demand

inaterializes will depend on many factors,
including general economic conditions and
the status of the fishery resources.

As I mentioned before, because
inany species have been overfished, regu-
lations have been brought on line to boost
their numbers, Unfortunately, many agen-
cies don't have sufficient resources to deal

with these problems in a timely fashion.
What are the options for the future?

What will happen tomorrow or in the next
25 years? How can we maintain or pro-
mote viable recreational fisheries in light of
these trends?

There appear to be several options.
One, we can have more stringent

regulations, I don't think anglers would
vote for this option. And management
agencies aren't too keen about this option
either because regulations are expensive to
develop, implement and enforce.

The second option involves con-
vincing anglers to practice more self-
restraint and to be more conservation-

minded. In this way, we can help expedite
the recovery of overfished stocks and
perhaps reduce the need for more regula-
tions.

The third option is a combination of
the first two.

Promoting responsible fishing
practices is an answer. Frankly, I strongly
endorse and believe in option two. If we
can work together to develop a stronger
conservation ethic, we can avoid a lot of
problems and bring about recovery of the
fish stocks much sooner. I have tried to

develop an angler education program in
the region to eliminate some of the con-
straints anglers face in attempting to be
effective fisheries managers, This effort has
three major thrusts: simplify regulations,
improve angler knowledge of and involve-
ment in fisheries managemenr. and related
issues, and promote responsible fishing
practices,

For the balance of my talk, I want
to tell you about my efforts to develop an
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"angler code of ethics," Fishing ethics or
responsible fishing practices can do a lot
to restore our resource base, and it puts
the responsibility where it ought to be,
with the users of the resources. Anglers
ought to be out there conserving, not
wasting the resource.

To develop a code, I visited fishing
clubs and groups and asked them what
practices they thought should be included.
We settled with 10 practices that are pro-
moted using a series of materials, includ-
ing a poster entitled, "Uncle Sam Needs
You," I have produced a sticker for tackle
boxes and boats that holds up well in
water. Also, I have published a pamphlet
that explains in some depth why each of
the practices is important. Herc are the 10
practices with a brief explanation of each.

1. Help fish stocks increase through
catch and release.

In 1989, there were 1.7 million
anglers who took 15 million fishing trips in
the South Atlantic area and caught 45
million fish. Only about 48 percent of
these fish were actually brought to shore.
Another 18 or 19 percent were discarded
dead or used for bait, while 33 percent
were reported as being released alive, The
point here is we don't know how many of
those fish survived. However, if fishermen
sharpened their catch and release skills, up
to 51 percent of the fish caught by anglers
that year could have been successfully
released with a good chance of surviving.
That would be a tremendous contribution
to the conservation of the resource.

We have an excellent video on
catch and release techniques and a sum-
mary of the major points you can put in
the tackle box. I encourage you all to get
copies of this.

2. Limit your take, don't always take
your limit.

This item recognizes there may be
times when it doesn't make sense to take
your legal hmit. You may already have a
freezer full at home, or you' re far from

home and can't get your fish back in good
shape. In these cases, it might make more
sense to just enjoy the trip, save the
memory and let the fish go.

3, Observe regulations and report
violations.

If you' re out fishing and see a lot of
blatant violations, you can contact law
enforcement personnel anonymously,
Sometimes this helps enforcement agen-
cies to better use their limited personnel.

4, Only keep fish for trophy or dish.
This one is easy � don't waste.

Release the fish if you aren't going to eat it
or you don't want it for a trophy. Fact is,
you really don't need to kill the fish for a
trophy anymore. Release it and use your
skills to make sure that it has a fighting
chance of surviving.

5. Escape tradition, try a new catch
in the kitchen,

As I said, only about 48 percent of
the fish caught are actually taken to shore
and landed. Many times, that's because
anglers have been told that a fish is no
good to eat � it has worms, it is poison-
ous, etc, Consequently, a lot of fish that
are excellent to eat and fun to catch get
thrown overboard, They are called trash
fish and often end up being tossed on the
bank, dead or dying. We are asking an-
glers to try some of these fish and to learn
to use a greater share of the fish available
to them. As a result, anglers will have
more opportunities to fish and to have a
successful trip. Jim Murray has a host of
educational materials he helped generate
that get fishermen over some of this misin-
forrnation,

6. Get hooked on fishing's thrill, not
alcohol or drugs that kill.

There are about 1,000 boating
fatalities a year. Of those, about 50 percent
involve alcohol. Of the alcohol-related
deaths, about 90 percent are drownings.
What a terrible way to end a fishing trip.
Enough said I hope,

7. Bring all garbage in, don't teach



it to swim.

Places loaded with trash are disgust-
ing. It is also against the law now to dis-
pose of any plastic in navigable waters of
the United States. Under federal law, there
are serious penalties if you are caught, But
more than that, throwing trash about is just
a bad, nasty practice,

8. Captain your boat practicing
safety afloat.

When you' re at the helm, you are
responsible for the safety of those on your
boat as well as for other boaters and users.
Be safe, be careful, be courteous. Don't be
a statistic.

9. Show courtesy and respect,
others' rights don't neglect.

This one's easy � as users of a
public resource, we have a responsibility
to treat other users and private property
owners with courtesy and respect.

10, Share what you know to help
your sport grow,

As anglers become more informed
and step up to their personal stewardship
roles, we hope they will feel an obligation
to help others recognize their role. Re-
sponsible anglers can help generate more
responsible anglers. Pass it on.

One last thought is worth consider-
ing. If we are fisheries managers, how
good a job have we been doing? Think
about it. Over your last three trips, how
good a job have you been doing? If this
"code of ethics" is a yardstick, how do
you measure up?

As angler managers, some self-
evaluation is in order since the future of
our sport rests largely in our hands, An-
glers can't continue to put that responsi-
bility onto other people. I submit that as
anglers, we have to play an effective and
active part in managing marine fishery
resources, If we work together, we can
pass our sport on to our children and
grandchildren and give them the opportu-
nity to talk about the big one that really
did get away.

Encouraging Voluntary Size
Restrictkons

Bo Nowell is a recreational fisherman who

makes efforts to release all of his catch

alive, He is the author of an article about

voluntary ethical limits for non-regulated
fish, published in the Raleigh Salt Water
Sportfishing Club newsletter.

I wrote the article about ethical

limits after seeing a man at Oregon Inlet
cleaning some spots that were barely over
4 inches long, There couldn't have been
much meat on them. I don't know why he
kept those fish and felt he had to clean and
prepare them, they were so small. But
maybe he had kids, and they caught them.
While I may have preferred that he taught
his kids a lesson about releasing them, I am
not in his situation. And ethics can be
situational.

I am reminded of a fishing story of a
guy named Old Joe, who always came
back to the dock with a cooler full of fish.
He never took anybody fishing with him.
He could go north, south, east and west
And wherever he went in the sound, he
came back with a cooler full of fish,

Finally somebody in a poker game
won a fishing trip with him. The next day
the guy got on the boat with Old Joe and
they went out to the farthest part of the
sound. All Old Joe had when he got on the
boat was his net and a tackle box. And the

guy with him asked how they were going
to catch fish.

Well, Joe reached over, opened up
his tackle box and pulled out a stick of
dynamite, He lit it, threw it in the ocean, it
blew up, the fish floated to the top and he
started scooping them up. The guy with
him said, "That is not ethical," Meanwhile,
Old Joe had lit another stick of dynamite,
handed it to the guy and said, "Are you
going to talk or are you going to fish?" So
ethics can be situational. That man is still

alive.



I want to intertwine three themes
about perspective, progression and the
catch and release ethic. Perspective is how
we form opinions or judgements about the
resource. Progression is how we mature
from being the fisherman who takes every-
thing he catches to the sportsfisherman,
who essentially releases the catch or limits
his catch,

As an example, a friend of mine
took his neighbor on a fishing trip to the
Outcr Banks. That was his neighbor's first
trip, and there was beautiful weather, bait
in the water, fish in the water. And from
that day forward, his impression of Outer
Hanks fishing was it's like that all the time.
I have been there, and it is not. Hut he has
been going back ever since and wonder-
ing what he's doing wrong, or what' s
wrong with his fishing,

That is how his perspective was
affected. We are fortunate to have marine
scientists who objectively study and evalu-
ate the catch by looking at year-classes,
tagging information, samples and other
studies, They have the tough job of trying
to convince commercial and recreational
fishermen there is a problem.

A fishery problem is tough to ac-
cept when somebody earns his living from
fishing. Likewise, a recreational fishermen
sometimes has a tough time believing
there is a problem when he has been
lucky enough to catch a lot of fish, and
that is how his perspective sometimes gets
shaped. Perspective works against scien-
tific data sometimes.

And when you are fishing and
catching fish, it is difficult to accept that
the fish you catch may be overfished or
stressed. That is why you frequently hear
the argument from some people that
fishing is better than ever, so why worry?
On the other hand, when fishing is poor, it
is easy to feel that the fishery is in worse
shape than it really is. So perspective plays
a part in what the average fisherman
chooses to accept.

I believe recreational fishermen go
through an ethical progression. When
f'ishermen are young, less experienced or
they don't fish very often, the tendency is
to keep every fish caught, big or small.
They want to fill the cooler. That's why
people think a great day equals a cooler
full of fish.

At some point, anglers start to
throw back the fish that are too small, And
I think that's when the first conservation
voice begins to say, "Throw the fish back,
it's too small,"

With maturity and experience,
fishermen respect the resource, Keeping
the fish or a large number of them is no
longer critical. Enjoyment comes from the
act of fishing and being there, So perspec-
tive and progression have a lot to do with
the growth of a natural code of fishing
ethics, And I suggest we all do more to
speed up that process.

On almost every fishing trip this
year, fellow members of my fishing club
witnessed recreational anglers taking and
keeping undersized fish. Other times they
saw fishermen taking more fish than
legally allowable. When they spoke up to
these anglers, they got shrugs or they got
ignored.

It is ironic that I am encouraging a
voluntary ethic when people have not yet
begun to respect the legal limits, and yet it
is in that irony that we are all challenged.

Undersized fish I believe should be
released regardless of a legal mandate to
do so. Fish need a chance to spawn, That
can be compared to farming or an invest-
ment, Yet while it is good to release un-
dersized fish to spawn, a few years down
the road it is more important to understand
that releasing a bigger fish today allows it
to spawn this year. Releasing a big fish is
an investment for the fastest return to the
sport of fishing.

There are currently 22 species of
fish with recreational size or creel limits
within our state and federal waters. Seven



fish are classified as stressed and eight are
classified as overfished within these wa-
ters. A combination of causes, rather than
just one, can be blamed: People take too
many fish, and they take too many of the
breeding fish that support the population,

But don't misunderstand my push
for voluntary size limits and catch and
release. I encourage fishing as recreation
and for the dinner plate,

We have reached the time that we
have to start asking which direction we are
going to go. And what about tomorrow?
One solution is to do whatever possible to
promote a voluntary catch and release
ethic by improving the anglers' perspective
of the status of the sportfisherman. And I
encourage you to continue to help make
catch and release a cornerstone in the art
of fishing.

The Importance of TaggIng Programs

Randy Gregory is a technician for the
Division of Marine Fisheries.

There are many challenges in
fisheries management today � depleted
stocks, the need to allocate them. And
there is also the problem of mobile stocks
that go from one management group to
another, It is difficult for North Carolina to
manage a fish that goes to Florida. And
there is also a problem in the fishery's
enhancement. If we are going to put all
this time and money into stocking, is it
really worth it?

This is where tagging comes in.
Tagging is a management tool like surveys
or landings data, And it gives us five
important facts: stock use, or who is catch-
ing the fish; age and growth; migration;
mortality; and whether the stocked fish are
being recruited into the fishery.

First, the stock use. Tagging tells us
which user group caught the Fish and how
it was caught. It tells the recaptured size,
or what size the fish was when it was

caught.
Second, it tells age and growth, and

we use this for stock assessments. It vali-

dates our aging techniques using scales to
age fish. It tells us exact growth between
the time the fish was tagged and when it
was reca.ptured,

We are also able to chemically mark
and tag fish and get the fisherman to
return it to us so we can examine the

structure we marked, such as the otolith.
Here's an example of how tagging

will help us determine the age of some
fish. It was previously thought that the life
span of sailfish was only seven years. Yet
there was a sailfish out there for 11 years
� the time between tagging and recaptur-
ing.

Third, tagging tells us about migra-
tion, This is pretty simple. It tells where
the fish was when tagged and where it
was when recaptured. This helps with
allocation between states � what areas

will be involved in the management of
species like king mackerel, We know they
go from North Carolina to Florida and vice
versa, We learned that by tagging.

Fourth, tagging tells us about mor-
tality. That helps with stock assessment,
The rate of return compared with the
number of tags out helps determine life
span, and we can learn which fish are
making it into the fishery, at what time
they are getting caught and whether they
have a chance to spawn,

Fifth, and finally, do these stocked
fish make it into the fishery?

There are currently four major
programs in North Carolina that tag fish.
One is the striped bass plan. It is a joint
effort between the Division of Marine
Fisheries and the U.S, Fish and WiMlife
Service.

They tag fish for stocking, They
come to the Edenton hatchery and tag the
fish. later, when the fish are caught, they
learn whether the fish made it into the
fishery. They tag adults by electrofrshing



on the spawning ground, They also use
the ocean trawl survey and the gill net
survey in conjunction with some other
research,

And by this tagging they have
discovered that the fish that aren't spawn-
ing yet winter over at Alligator River, and
perhaps the adults in our state � the
Albemarle Sound striped bass primarily-
may not contribute to the Atlantic migra-
tory group,

Another program in North Carolina
is Hounder. We tag three species � surn-
mer flounder, southern Hounder and gulF
Hounder. About 15,000 fish have been
tagged since 1986 with a 9.5 percent return
rate.

The fish were tagged by trawls,
pound nets and hook and line, And we' ve
learned that fish tagged north of Hatteras
usually stayed north of Hatteras or went
even farther north. And the fish tagged
south of Hatteras usually moved south of
Hatteras. That will help to manage our
Hounder stocks by dividing them up.

Another fish is red drum. There are
over 8,000 tags out, They tag out ol com-
mercial pound nets and gill nets and they
use recreational volunteers. Currently, they
have about 60 volunteers who last year
tagged over 1,000 fish, And they have
learned that red drum, the large drum,
migrate on and offshore. Puppy drum
disperse throughout the sound,

The last project l worked on was
king mackerel. About 6,000 tags have been
put out since 1986 with a 2 percent return
rate. That is a little on the low side, but it' s
about par for pelagic fish.

We know that about 15 percent of
the fish off our state swim to Florida, so
there is about a 15 percent migration. We
are trying to pinpoint why these fish are
going back and forth to Florida. And we
have also initiated a new volunteer tagging
program.

So recreational anglers can help
First of all, return the tags that the scien-

tific coinrnunity has put out, Promptly
report length, weight and location, Keep
the fish if the tag says to save it or if per-
haps it is an old tag on a large fish, W' e
can get valuable age and growth informa-
tion off these fish-

Encourage others to return their
tags, The inforination won't hurt you.

We use tag returns to look at alloca-
tions. So if you don't return your fish
thinking that the commercial fishermen
will get information about where to catch
the fish, actually you are hurting yourself
because you won't get your slice of the pie
when the time comes to divvy it up. Any-
way, the commercial fishermen already
know where the fish are. That's their job.

Plus you get information on the
fish. If you return the tag to us, you will
get information on where the fish was
initially tagged, where it went, how long it
was out and the size it was when first
tagged.

And last, you will get a reward. %'e
have initiated monetary rewards, and
occasionally in some programs there are
hat and T-shirt rewards that are more
satisfying to a recreational angler than a $5
check.

Recreational anglers can get in-
volved with volunteer programs. The state
has a king rnackere] and red drum volun-
teer program. And there are other organi-
zations in the state � the billfish founda-
tion, the cooperative game fish tagging
program, the cooperative shark tagging
program. It is easy to participate, and
tagging will not hurt the fish much more if
you plan to release it. Tagging is estimated
to increase mortality from 2 to 10 percent,
and that is very little.

Last, recreational anglers need to be
aware of conservation. Help the fish for
the future and get involved, Tagging
programs are a way to get involved.


