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The Workshop on the Snapper/Grouper
Besources of the South Atlantic Bight was
held an March 23-24, 1977 at the Marine Re—
sources Center of thea South Carolina Wildlife
and Marine Rescurces Department in Charleston,
South Carolina.

The purposes of the Workshop were to
describe current research and development
mctivities concerning snapper/groupsr stocks
of the South Atlantic Bight, to digcuss and
familiarize interssced individuals with infor-
marion availakles on these stocks, and ro pra=
pare an informal document ocutlining information
gops ond needs relevant to future management
and development of the snapper/grouper Te—
BOurces.

Since the Scuth Atlantic Fishery Manoge—
ment Council has designated the snapper/group—
er fishery as a high priority fishery and in-
tends to undertake the development of a manage=
ment plan for this fishery in the nesr future,
the convening of this workshop was felt to be
an appropriste and timely activity. It is
anticipated that these procecdings will be
useful to the South Aclancic Fishery Managemantc
Couneil in thelir formulaclion of a snappaor/-
grouper menagement plan. In sddition, these
procecdings should be helpful in familiarizing
{ndividuals with the snapper/grouper TeEDUTCEE

FREFACE

of the South Atlantic Bight and should
gserve to document current activities and
needs relative to the future development
and management of thase imporcant resources.

We wish to express our appreciation
to those individuals and agencies whose
participation made the workshop a success.
Wa oxpecially wish to acknowledge the
following: Mr. Beverly Snow, Executive
Director of the Cosstel Plains Center for
Marine Development Services, and his scaff,
espacially Mr. Robert Hines, for thair sup-
port of the workshop as part of the Coope-
rative Projects Program of the Coastal
Plains Regional Commission; the staff ar
the Marine Resources Center who contribu-
ted in various capacities; the speakers
who gave presentations st the first gemeral
session; those individuals who chaired the
sectional meetings during the special ses-
gione and wvho also pressnted reports on
their respective sectional meetings at the
second general session; and to all partli-
cipants who contributed to the workshop
planning, discussions, and reports presented.

David M. Cupka
Peter J. Eldridpe
Gene Huncsman
Edicors
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DNTROOUCTORY FEMARES

David M. Cupka
Office of Conscrvation and Management
Marine Resouroes Division
South Carclina wildlife and Marine Resources Department

The Snapper/Grouper resources of the
South Atlantic Bight (Cape Hatterns to
Cape Canaveral) form the basis of an fmpor-
cant fishery which has both recreational
and commercial componeats. Desplite the
importance of these rescurces to the eco-
nomie and soclal well being of the region,
only a limired amount of research has been
conducted to dace in scudying and defining
them.

Prior to this year, a pechanism 4id
not exist vhereby these resources could be
effectively managed or protected from over—
exploicacrion, since the major fishing grounds
are located in waters outside of State and
Federal jurisdietion. With the passage of
the Fishery Conservation and Management Acc
of 1976 (Public Law 94=265), which became
effective March 1, 1977, a mechanism has
bean established whereby U. &, fishery re-
sources within a 200 mile Fishery Conserva-
tion Zone can be ratiomally developed and
sanaged .

I fanl that a few comments concerning
somé of the provisions of this recent
legislation are mppropriate and pertinent
to this workshop., While T realize that
many of you are guite familiar with Public
Law 94-265, others may not be cognizant of
gome of its provisions which are germans to
the sctivities of this workshop,

One of the provisions contalned la this
plece of landmark legislation provides for
the establishment of reglondl fishery manage-
ment councils, In our region the South
Atlantic Fishery Management Councll has been
@scablished comsisting of the States of
North Carolina, South Carolina, Georgla and
Florida (east coast), One of the primary
functions of the Council is to prepare and
gubzic to the Seacrarary of Commerce a [ish-
ary managemenc plan for esch fishery in Lts
geographical arca and to amend and refine
these plans A% NeCEsBATY.

A decision has bean made by the South
Atlantie Fishery Management Council that
the spapper/grouper fishery is a high prior-
ity fishery and that development of a fish-
ery monagesent plan Wwill soon bé undercaken.

It is now generally recognlzed that che
traditional concept of maximum sustained
yield (M5Y) is seldom attainable for single
species fisheries and ita application is

not particularly feasible when dealing with
a8 mulei-species fishery such as the snappar-
grouper fishery., In addicion, the concept
of a M5Y fails to recognize and take into
consideration species interdependencics and
relationships. For these and a number of
ether reasons which are discussed in a recent
paper by Larkin entitled "An Epitaph for
Mazximm Sustaired Yield" (Trans. Amer. Fish.
Soc. 106(1): 1-11), it is apparemt that the
concept of M5Y will not be sufficient for
future management strategies. fecently In
figshery management & new concept has evolved
= the concept of optimm yield.

It is the concept of cptimus yield which
is specified as the basia for management un=
dor the Fishery Conservation and Managemént
Act of 1976. There will be a nusber of na-
tional standards which sust be incorporated
in fishery managemsnt plane promulgated under
this legislarion. One of these is to prevent
overfishing while achieving, on a continuous
basis, an optimm yield from each fishary.

The eclectic concept of optimum yield
has been defined by Fhilip Roedel (American
Fisheries Sociery Symposivm on Optimum Sus-
tainabla Yield, 1975) as "a deliberate meld-
ing of biological, economic, social and poli-
tical values deaigned to produce the maximus
benefit to society from a given stock of
fish"., According to the Fishery Conservaction
and Management Act of 1976, optimum yield is
defined as "the amount of fish which will
provide the greatest overall benefit co the
Maclon, with parcicular reference to food
production and recreatiomal opportunities;
aod which is prescribed as such en tha basis
af the maximum sustainable yield from such
fishery, ae modified by any econemie, social
or ecological Emctor.”

It is readily apparent that in addition
to cradicional biological data fishery mana—
pere will also have ro consider economic and
social data in future management formulae
developed under this legislarion, Problems
will arise in trying to apply definitions of
optimum yield, te "real world" situatioms.

To date, no guidelines or criteria have been
astablighed for formulating a management plan
under the concept of optisum yield. Indead
as one beging to consider the concept, it
soon becomes apparent that optioum yield 1s
capable of being many things to many peoplef
and thar any criceria developed will surely
depend in part en the fishery being considarad



and the individuals formulating the manage-
ment regime.

Developing & management plan bhased on
optimum yield for any Fishery will be a dif-
ficult and complex task. This will be espe-
cially true for the snapper/grouper resources
In our reglon because much of the baslec ble-
logical daca nesded are simply not avallable,
even for the more important and common gpe—
cies, The amount and quallity of social and
economie data available te use in any snop=
peT/grouper management plan i= even more
limited. Also, fishery managers will be
dealing with a8 multl-speries fishery and nor
a directed fishery in which there is a single
target apecies, Similarly, it fs a sulti-
gear fiahary: one in which there will be al-
locetion problems becween U. 5. recreacional
and commercial Interests as well as between
foreign nationals and American fishermen,
These are but a few of the problems which
will be encountered by fishery mamagers and
deciwlon makers in formulacting a fishery
managesent plan for snapper/grouper resources
of the region.

The workshop has two primary objectives.
The first I& to acquaint persons Iin the reglom
having an interest in snappet/grouper resources
with one another and with current research
and development activitiaa. Thia will be
accomplished during this morning's genecal
session. The second objective is te obtain
toput from knowledgeable and Interested {n=
dividuals and to exchange ideas on what types
of information are needed concerning future
management and development of the snapper/=
grouper Tesources. Thess informatiomal needs
will be addressed during the special sessions
and the second general session.



CGEMNERAL SESSTON T

CURFENT FESERRCH AND DEVELOPMENT ACTIVITIES FELATIVE TO THE
SWAPPER/GROUPER. FESOURCES OF THE SOUTH ATLANTIC BICGHT

SAMPLING PROGRAM FOR THE COMMERCIAL SNAPPER/GROUPER
FISHERY IN S50UTH CAROCLIMNA

Glenn F. Ulrich
Office of Consarvation and Managoment
South Carolina Wildlife and Marirne Pesources Department

Objective(s) of the Activity

To colleact size compositiom, species
composition, ond catch ond effort data
on the commercial spapper and grouper
fishery in South Carolina,

Brief Description of Activity

Port sampling to obtain species apd
size comporicion of the offshore demer—
sal cacch and cotal landings have been
conducted since February of 1976, Ves-
sel captains are interviewed after each
trip to determine area fished, duracion
of trip {tocal and actunl fishing days)
and size of erew. Scule somples of red
snapper are collected for age and growth
studies by the Marine Resources Reaesarch
Institute.

Presentation

Prior to 1976, commercial explelitation
of snapper mnd grouper sctocks on the South
Carolina shelf was primarily conducted by
transient boats landing catches in Florida
ports. Only two or three local boats fished
for snappers and groupers prior to 1976,
Local ahrimpers fishing sea hass traps in
the of f searon for shrimp alsa did ocenm-
sional hand lining for snapper and groupers.
In early 1976, the success of a Sca Grant
demonstration examining the feasibility of
affshore trawling for snappers and groupers
stimulated interest in commercial produc-
tion of these species. In April of 1975,
with the encouragement of a local seafood
company, the first Florida handlina vessel
relocated In Charleston, South Carolina.
Apparently the success of inirial rrips as
well as favorable prices coused additional
vesaels to relocate in this arsa. Twelve
hand line vessels (electiric reels) were basad
in Sourh Carolina during the aummar of 1976,

It wan initially expected that handline
boara would return to Florida during winter
ponths. However, sixX wvessels remainad and
fished throughout the winter. Throe addi-
tional vessels arrived in early 1977 increa-
slog the pumber of handline vessels operating
in the state to nine. Additional vessels
may lacate here later this year, We've also
doternmined by incerviews thot at least four
Florida based vessels regularly fished South
Carolina waters during the spring, summer and
fall months,

Commercial landings of snapper, groupers
and porgies in South Carolina averaged 43,500
pounds during 1970=-1974. In 1976, landings
of these speacies increased to approximarely
450,000 peunds. Rellar-rigged trawlers ope=
rating during February through May 1976 ac-
counted for an estimated 66,000 pounda. In
addition to the 450,000 pounds landed in Souch
Caralina, it {5 conservatively escimaced that
an additional 150,000 pounds of snappor/-
grouper and assoclated specles were taken off
the Carolinas and landed in Florida during
1976,

The rapid increase in commercial landings
forused attention on the need for a sampling
program to collect information necessary for
minagement of those stocks. In response to
thiz need the Marine Resources Division ini=
tiated & sampling program to monicor offshore
commercial catches. When handline vessels
began landing fish here, mmpling was expanded
to cover them.The present port sampling pro-
gram ia a cooperative eftfort between the
0ffice of Conservaction and Management (Finp—
fish Management Unit) and the Marine Resourcas
Resesrch Institute (MAHMAP Program).

Sampling teams collect data on the area
and dopth straca fishad through pearsonal in-
terviews with fishermen. This information fs
usually supplicd in terms of a heading off
Charleston or some other prominant coastal
landmark with a range of dapthe fished; for
example, 25 to 3 fathoms, 110 degrees off



the Charleston Sea Buov. Asking more specific
qguestions about the location usually mokes the
fisherman uneasy. Data concerning total crip
lengrh, actual fishing days to include search
time, crew size and the mumber of rocls and
numbar of hooks {ished are slso collected. A
gurrent file on vessels fishing South Carolina
vaters which Includes wvesaal langth, power, mavi=
gationnl and fish location equipment, ete. is
maintained which allows us to ldentify changas
in relative [ishing success.

GCatch sampling i conductad as fish are
unloaded. Specles composition data is report—
ed for each trip. The poundage by specioa inm
recorded from payment records kept by the flsh
company for each vessel. This information {g
collected at the end of each month. Then, we
take the data collected at the time of unload-
ing and match fr wich cacch daca to calculate
menthly catch totals and nominal catch per
unit effort.

Port sampling personmel are responslble
for Ldentification of fish and mumc know rche
parketr names used for a particular specles.

In contrast e the Gulf of Mexico snapper [ish=
ery (reviewed by Carpenter) wvhere as many an
eleven species vere marketed as red snappers,
the fish company where we sample does not mix
gpecied. Thus, their records appear to re-
fleer cacches accurately by specles.

I would like to present some of the daca
on species cosponition for handline vessels
from our sampling efforrs o dats. Red snap-
por, Lutjormur oomechome, averaged 17.2 percent
of tha eatch by weight during the period of May
1976 throwgh February of 1977. It ranged from
o low fo 5.7 percent in August to a high aof
29.8 percent in February of 1977. The silk snop-
poer, Lutioma vivama, averaged 2.3 percent vang-
ing from 9.9 percedt in Sepresber to 0.4 percent
in June. No silk snapper were landed from Bovem-
bor 1976 through Februacy 1977. The reason for
this is unknown, but it scemed that when boats
fished tha Frying Pan Shoal aréa they caught most
ef thelr ailk or "yellow aye" snapper. Perhaps
the ohsenee of silk snapper in catches indicates
that vessels are not fishing in the Frying Pan
Shoal area due to inclement weather. Vermdlion
snapper, Shomboplites aurcrabons, averaged 13.2
percent of the catch, ranging from a low of 3.0
percent in February 1977 to a high of 35 percent

23.2 percent by welght, a minimm of 12.9
in September and a maximm of 35.5 percent
in February of this vear.

Length composition of the catch s also
determined at dockside. A random sasple of
50 Individuals or the entire cacch, which=-
cvar iz less, from each species s measured.
In addition to length measurements token at
the Fish house, red snapper scales are col-
lected for age and growch studies. Oroliche
from groupers and snappers are not presently
hoing collecred hecause trodicional cellection
methods deform the fish for marketing and the
present sampling arrangement requires that we
complete all samples and measurements without
impeding the work of packing fish.

MARMAP persomnel are working on a techni-
gue which will allow us to collect octoliths
without diafiguring figsh. Then we can work
out somé aAgraement where we can set fish aside,
collect samples, and return them for packing.

Comments, Questions and Answars

Q. You point out that an additional failing
of comsoraial fishery statisrics i the
facet that when you're not presenc, every=-
thing iz called groupers. Now, apparently,
procesE0TE Separate catches Lo gag, scamp
and speckled hind. Howewver, 1f the catches
become more diversifled, through the addi-
tlon of smowy and yellowedge grouper as a
reault of deeper fishing, they will continue
o separace by species?

A« We've got people In the fish house, sampling
personnel, who definitely know what is heing
packed and what sarket name 18 assoclated wich
it.

0. If they aren't there, will the [ish house
follow through on their record keeping?

A. | found them to be very consistent in keeép-
ing records and aurprisingly, they pack spa=—
cles by species. I haven't seen mixed specics
yek.

d. Do cthey gec the seme price for each of

in Septemzber of 1976. The gag grouper, Nyoteroperaa
microlepia, averaged 30 percent of the catch, rang-
ing from a low of 15.8 percent in February 1977 te A&« Initially they were paying beoats the aame
45.3 percent in June 1976. The scamp grouper, Muyc- price for gag and scamp grouper although
teroperea phenas, averaged 10.0 percent of the they ware packing and shipping them se-
catch by weighe, ranging from & low of 1.2 in paracely. How, they are paving o premimum

May 1976 to 20.3 percent Ln July 1976, Scamp hawve for scamp which is [ive cents a pound higher.
been very scarce {n cacches since December of last

year, They were gcarce in January and none were

reported in February of 1977. Again, the reason . Doea the fish house cthat handles it get

for this is unknown. Speckled hind, Spisephalus the same price?

dmemondhoyi, overaged 3.4 percent of the catch,

ranging frem a low of 1.3 in May to 6.2 percent Ao T suspect not. I den't know vhat price the
in July. The rod porgy, Pagrue sedicim, averaged fish house is getting but from what I'=m told

those species?



c.

A

acamp commands a presius price and 1T sus-
pect that they are getting a higher price
for thin fiszh.

You may find, particularly with some
enappers since they look similar te each
other, that {f red anapper Is getcing a
berter price, thay'll start grouping every-
thing under red snapper; thus, wou @may
have some difficulty with yvour record kecp=
ing.

That may he the case when it sctually hits
tha Naw York market. I1'm sure there's a
number of species that are golng for red
snapper, A% far as packing fn the Tish
house at the time we get our records, they
pay Tishermen differenc prices for different
gpacies so they'te always careful to know
exactly whart poundage thev've got for each
spacies. I suspect that when they actually
hit the retail sarker the dealer may be
pecting red snappar price for all of them.

Does the avallabilicy of fiah house pay-
mant records to you resule from strietly
a cogperative arrangement?

Strictly m cooperative agreement.

You didn't mention Warsaw or red grouper
and I would like to know 1f they are being
canght?

Wareaw ig not one of the majer spacies.
I've got some figures on Warsaw. In Feb-
ruary of 1977, it made up 13.0 percent of
thé cacch by weight but for the rest of
the year, its been around 1.0 and 1.4 pér-
cent of the cateh, Red grouper 1s wvery
geldom encountered in the commercial catch.

One of the predominant groupers in our
area {Georgia) 1¢ the gray. Did you see
any of those?

I balieve the gray is what I'm calling
the gag.

Do wou have any figures for price per
pound for mixzed groupers?

Yes, scamp now iz 6%¢ per pound to the
boat and 60¢ for gag or gray snapper and
55¢ for speckled hind, Warsaw I'm nor
sure: I think Warsaw Is abour 45¢.

Iz this the present price this sonth?

ﬁl

Q.

A

Yea. This is what beats have been patid.
It's been precty consistent throughout
the vear. T suspect its momewhat higher
opn the New York market but this is what
boats that we have been working wich in
chis area ares receiving for fish now.

Are the fishermen that have moved here
the better fishersen from Florida or are
they Just ones that are trylng to scout
a8 new areal

That's hard to say. We secsm to have a
range of fisher=en.

Publications Resulting from Activicy

Ulrich, G. F., R. J. Rhodes and
K. J. Roberes. 1976. Status reporet
on the commarciol snapper-grouper
fisheries in South Carolina. In
Proceadinge of the Twenty-ninth Annual
Gulf and Caribbean Fisheries Institute,
pp. 102=125.



SOUTH CRROLINA MARMAP PROGRAM:

FRESENT AWD FUTURE

Charles A. Barans

Howard W. Powles
Marine Rescurces Ressarch Institute
South Carolina wildlife and Marine Resources Department

Objective(s) of cthe Activicy

Steck Assemsment

Brief Descriprtion of Activicy

The present MAHMAP program imcludes
efforts to:

1) walidate aging techniques

2) identify and describe larval and
Juvenile stages

3) desecribe areas of "live bortos"
habitat

4) develop sampling gear for stock
amsesament over untrawlable bottom
accas

The future MARMAP program should io—
clude offorts to:

1} sonitor population age structure
from commercial fisheries and virgin
stocks

2} define stocks as single or mulciple
through tagging, larval drifc and
recruitment studies

3) empirically determine pocencial
vields in local aroas

4) routlnely monitor stocks over un—
trawlable bottom arcas.

Fresenmtation

I would like to present a brief intro-
duction to the Souwth Carolina MARMAT Pro-
gram, MARMAP, for those of you who aren't
familiar wicth the scronym, moaons Horine
flegources Monitoring Assessment and Predic—
tion. Our MARMAP Program is a cooparative
effore between the Hational Matine Fishery
Service and the Marine Resources Center here
in Charlescon. We like to think of the pro-
gram as an Integration of research effores
en adulc fish scocks and ichthyoplankton.

Wa conduct two majer cruises annually be-
twean Capa Fear, Norch Carolina aond Cope
Canaveral, Florida en the B/V DOLPHIN to
gurvey groundfish populacions bherween 10 and
166 meters (Figure 1). Recently, we have
computerized all data for rapid access and

retrieval. My presentacion will be a hrief
ovarviaw of the groundfish progras. Howard
Powles will discuss some of the results in
ichthyopleankton research on the snapper—
grouper complex.

Firec, our groundfish program haz been
evaluating technigques for assessing flish
stocks, such as snappers and groupers, that
are not adequately saspled by the standard
MARMAP 374 version of a Yankee No. 36 crawl
that we normally use offshore. With our samp=
ling techniques, we are attempting to make
rough estimates of relative aobundance of spe-
cles found in loshore sponge-coval hablitate
and of fshore rocky outcrop habitata within
the region bhetwesn Cape Fear and Cape Cana-
veral. The gear and techniques that we have
been fnvestigating include: {ishing with
traps, trawls, snapper reels, and observations
with TV and camsraz. We hawve looked ar the
effectiveness of the lecal blackfish trap and
a "mini-8" trap. Several local fishermen
have taken blackflish pots offshore and occa-
sionally fillad them with red enapper. The
"mini-5" trap is a small modification of the
larger antillem "8" trap and is more easily
transparted and handled of fahore., We have
ochserved underwarer cransects wich televisien
and motion pleture cameras in an atbtempt to
enumerate fish specles seen near the bottom
in sponge=coral habitats. We heard thias
morning that good commercial fishermen hawve
the ability to set on or near a small rocky
outcrop area, do some fancy jockeying wich
their small boat and pull up their trowl with
o sizeable cateh. When we use the HARMAF
half-hour trawl procedure in a rocky area,
we usually leave the trawl on the bortom ot
pull it up ripped to pleces. We have examined
the possibility of doing some site specific,
short duration trawls with a URT highrise
trawl. Even that may not be feasible in off-
ehore rocky cutcrop habitats. We may alse
conduct hook and line (snopper reel) sampling
in untrawlable arcas.

The mcudy of gear for assessment of chea
snapper-grouper complex was initiated in June
1976. At that time, we conducted SCUBA dives
to observe theé response of fish populations
of inshore sponge—coral habitats to meveral
sampling sethods. This work was limited to
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depths of 20 to 30 meters, We did nat see
snappers, and caught only a few groupers du—
ring the highrise trawling. In May 1977

we hope to move further offshore inte areas
that are fished regularly by commercisl fish-
ermen in order to f{ind snappers and groupers
and ocher specles of rough bottom habitac.

Anocher espect of the progrom is inves-
tigation of the life history of red snapper
from the Carolina Bight. Specimens and data
have been obtained through sampling the com—
marcial catch. We hope to cbtain further
semples of gonads, stomachs and age-growth
saterial by accompanying fishermen in the
field, Presently, we have preliminary infor—
marion on macturicy, fecundicy and food habits.
We are stte=mpring to validate age-growth tech-
nlques for red snapper and several groupers.
He have just ocbtained a amall Taomer alow
apeed saw and hope to begin thin sectioning
of grouper ocolichs in che pear future. Ob-
toining lorge numbers of otolithe from £igh
specles of the commercial eatch will neces-
sitate development of a technique for removal
of oreliths from below the skull without dis—
figuring che Eish or reducing lts market va-
lue.

Many of the fish species that we cabch in
large nusbhers during routine monitoring may
gerve as food sources for offshore groupers
and anappers (Table 1). Deseriptions of the
distribution and relative abundance and esti-
mates of blomass and potentlal yield are al=-
sost complete for approximacely twenty
groundfish sapecios commonly collacted by che
gcandard 3/4 Yankee crawl. Many specles are
of ecological importance in the shelf area,
especlially over sand bottom hablitats vhere
cha MARMAP craw] samples eoffactively. In-
formation on the distribution and abundance
of forage species correlated with the food
habics of snapper-grouper species may help
explain che discribucion and abundance of
the latter.

We intend to monitor population age
structures of the spapper-grouper complex
by sampling coesercial cacches and by inde-
pendent sampling of che snapper-grouper
stocks with several types of gear. We hope
to investigote stock relatlonshipsa, define
whether or not stocks offehore are aingle
or multiple unics, whethar each rock out-
cropping has its own adult population, and
the degree to which there may be movement
betwoun various arcas. Complimentary infor-
mation from studles of seasonal movements,
larvae drifr, and recruicment daca from
commarcial catches, as well as independent
sampling shonld help define unit stocks of
priority specles,

An Interescing point s that in J4 years
of trawling betwean Cape Fear and Cape Cana-
veral, we have seldom taken juvenile smappers
or groupers, Juveniles are comsonly collece-

¢d in the Culf of Mexico by shrimpers. Al-
though we collected juvenile vermilion snap-
per-and porgles, we did not see many young
EnARpETs or any groupers in horcom crawls,

I don't balieve shrimpers sea them either.
Becrultment to the Eishery is atill unknown.
Ts recruitment from local spowning or are
larvae or juvéniles entering our area f{rom
another araal

We hope to estimate the carrving capacity
of rocky outcrop habitats and potential vields
of prioricy aspecies in local areas, espacially
small relacively virgin local areas, by incen-
gively flshing a glven area with one or more
geara, and then by estimating the eriginal
population size by weing the Leslie=Delury
method, Monitoring a heavily fished area may
also indicate the rate of replenishment of
stocks to thease hakiratg.

We would like to routinely monitor and
assess groundiish atocks over uncrawlable
aress which presents a difficult problem.
Present methods and sampling gears are rela-
tively old and incfficient compared to this
country's space age technology and the tech=—
nological advances that are occurring in
other fislds. We balieve, to some extenc,
that hardvare is available for obraining
better estimates of figh sbundanee. Hardware
might include underwater TV with lowlight
level intensifiers, improved types of side
scan sonar and biocacoustical mechods; all
have been used experimentally bur few are
used routinely. FPresently chis type of hard-
ware 156 elthér top secret or extremely expen—
alve.

Wow, I would like o incroduce Howard
Powles, who will describe the MARMAP Llchthyo-
plankcon work.

1 want to briefly describe some of the
work we've been doing on fchthyoplankton and
some of the management questions plankton
studies may ba able to address, As mentioned
earlier, wa've been sampling from Cape Fear
to Cape Conaveral since spring of 1973, and
we have 1973 and 1974 plankton samples com—
pletely gorted by erulses covering all sea-
BonE. We use bongo nete which sample che
water column from surface to bottom and neus—
ton nets which samplo the surface layer of
the sea. We're examining distribution and
abundance of all groups that we can identify,
not jusc snappers and groupers, but we do
have snapper, grouper, and aparid larvas in
our samples. We have some baseline data for
two years, 1973 and 1974. One of the problems
we face, really the basic problem, is taxonomy
of larvae. It's always a problem identifying
larval fish and the only species of the snapper-
groupar complex that we can now identify aa
larvae mre vermilion snapper, fhomboplitss
aurorubens, and red porgy, Pagrue sedecim.
The best we can do with others {s <o treac
thex at family or subhfamily lewvel. Groupars



Table 1. Species of possible forage value commonly collected by MARMAP trawling between Capes
Fear and Canaveral during four seasons (Fall, 1973; Spring and Summer, 1974; and
Wincer, 1973).

Hame Toral Careh (kg) Average Catch/30 Minute Tow
Southern porgy Stenotomus sp. 2,285.1 6.0
Round scad Degapltarud punetatue 528.8 1.4
Tomtate Haemu Ion aurolinastum n7.7 0.8
Butterfish Paprilus trioomagn thus 285.8 0.8
Spaniah sardine Sardinella anchovia 2608 0.7
Round herring Etrumeus teres 257.2 0.7
Inshore Lizardfish Sunadus fooians 225.6 0.6
Sand perch Hiplootrum formonsn 183.6 0.5
Spocced hake Urophyois regiug 148.3 0.8
represent the subfamily Epinephelinae of and groupar stocks is feasible using ich-
the family Serranidae and we can identify thyoplankton surveys, This technique has
chem to subfamily, Snappers (Lutjanidne) been developed in California mainly for
and porgics (other than red porgy) can be gardines and anchoviss., We wish to deter-
Idencificd ro family, grunts also. FPorgles mine i1f this can be done for snappers and
(Sparidae) and grunta (Pomadmsvidae) secm groupers. The answer to this question is
to be more important in the sport Cishery “no", because we ger so few larval snappers
than in the commercial flshery. and groupers thar the amount of sampling

needed to catch enough to give a statistical-
One of the main questions we hope to ly reliable population estimate would not be

pddress is whether assessment of snapper evconomically feasible (Table ). For example,

Table 2. Numbers of larval Lutjanidac, Serranidae and Sparidae taken in neuston and bongoe sampler
tows in South Aclancic Bight inm 1973 amd 1974,

BORGO REUSTON
¥umber Number/ Kusher Humber /
caught stacion caught sracion
LUTJANTDAE 135 0.61 103 0,42
Rhomboplites aurgrubans 51 0.23 &0 0,24
Unclagrifiad 14 0.38 43 0.18
SERRANIDAE 1354 6.19 1876 7.6
Anthiinae 170 0.78 i3 0.212
Eplnephelinas L 0.18 (%] 0.27
Liopropoainae 1 i}
Serraninae 1114 3.09 Y06 .70
Unclassified 30 0,14 848 .46
SPARTDAE 38 0.17 805 3.29
Pogrus- aedaaim 0 o 12 0.05
Unclassified 38 0.17 793 3.24
(89)* (0.36)%
RUMBER QF STATIORS 219 2465

#Excluding slngle large catch of 704 specimens.




in 1973 and 1974, we got 135 =napper lar-
vae in the bongo net and 103 in the neuston
naet. This is out of a toral of some tens
of thousands of fish larvae. Less than 1
percent of our toral catch was snapper lar=
vag, We got 39 grouper larvae in the hongo
net and €7 in the neuston net during 1973
and 1974, Larvae of chese groups arte not
abundant enough to obtain a population es—
timate, One Interesting ching is chat spa-
rid larvae are extremely rare even though
adults of these fishes are gulite abundant.
We wonder whether these larvae are not
planktonie, or go to the bottom very early
in their larval ldves. It would be an in—
teresting subject for some [urther work.

Another gquestion we've heen trylng to
opddress 1s that of stock fdanclty. Are
South Atlanti¢ snappers and grovpers ende-
miec or are they an extension of Caribbean
and Gulf of Mexice stocks? We can cbtain
gome insight into this question by exsmi-
ning the sizes of larvae. Figure 2 repre=
sents the size distributions of larvae of
the three groups that are most Ieportant;
tha epinephelines, unclassifed lucjanids
and vermilion snappet, This demonstrates
thart amall larvaes occur in our area.

distribution of the
larvae sampled with-
Bight (Figure 3}, it

If you look at the
unclassified lutjanid
in the Scuth Atlantic
is apparent that they are distributed
throughout this ares. Thoe same general
distribution pattern is found for grouper
and vermilion smapper larvaec, Tuo ta 3
mm larvae arce abouwt three or four days
post-spawning, considering the tima for
the egg to hatch and larvae to grow to
this size. & rough average velocity for
the Gulf Stream is about rwo knots (from
Sverdrup, Johnson and Fleming); this is i
the velocity at the Florida Straits, mot
somevhar further neorth. We estimate that
at this speed, larvee would drift about
200 nautical miles in four days. The north-
south extent of the South Aclantic Bight
from Cape Canaveral to Cape Faar is about
350 naucicel miles. Thus, larvae in the
northern end of our area probably wera
spawned within our area. It appears we
have some spmming within the South Atlan=
tic Bight and it seems thot at least as a
first approximation we can treat this as
o unit stock rather than as an extended
stoek, HWe srill hawve to decide the extont
of imuard deifc of larvae from the Carib-
bean and Gulf of Hexico, and whether we
have northward loss of larvae from our
stocks.

Comments, Quastions and Answers

C. I belicve we must be very caraful in
use of the term and conecept "unit

o

stock™ in respect to the snapper-grouper
resources, The "unit stock" concept as

it is used In North Atlantic fisheries
does not apply well to reef fishes in that
we do not have a fairly large popularien
of fishes generally occcupying a large
eract of ocean and existing, for practi-
cel purposes, in genetic isolation from
other populations or wnit stocks. Instead
ve must consider the snopper=grouper Te=
sources at two levels, that of the adult
atocks and, at a genetic, or larval, level.

The "unit stocks™ of adule fishes may
be isolated groups of fishes which do not
necessarily reproduce themsalves and which
are atcached to individual reefs and rocks.
S0 sedentary are these [ishes believed to
be, thar individusl groups may be managed
successfully under different schemes (on a
yield per recruit basis) even though they
are isolated by only a few kilometers. On
the other hand, from the genetic point of
view, 1 venture there is but one wescern
Atlantic unit stock for sach of many reaf
species. Given that most species have
pelagic larvas and gilven the existence of
the Gulf Stresm, and various gyres and
countercurrents, etc, it seems likely thar
there is relacively free genetic exchange
betwoesn many small populacion unics in the
Caribbean, Gulf and South Atlantic arca.
Moreover, the same currents responsible
for this exchange may, at least in some
years, completely dissipate larwvae from a
local apawning site replacing them with
larvas from elsewhere. Consequently, the
determinacion that we have spawning popu~
lations of reef fishes off the South Atlan-
tle states does not necessarily mean that
wa have unirc stocks of those species here.

I should have been more conservative in
describing vhat conditions may be here.
I do think vou're quite right, that we do
have incoming larval drift from south of
here, and I'm sure we have larval loss
from our population to the nmorthi but I
think preliminary information indicates
that there is probably somé retention of
larvae within our area. There are good
hydrogrephic mechanisme for keeping some
larvae within the area. T think we need
to design o saspling program ©o examine
what's coming into the area and what's
going out to determine the extent of ir—
gress mond egress of larvae, Your point
is well taken,
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FIGURE 2. Size distributions of larvae of groupers
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in the South Atlantic Bight.
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USE OF THE URI HIGH-RISE TRAWL OFF SOUTH CAROLINA

David Smith

Sea Grant Marina Adviscry Program
South Carolina Sea Grant Program

Objectivels) of the Activicy

To determine the feasibility of using
the URI high-rise trowl off South Carolina
to fish for demersal finfish resources on
"live-bhot tom" arcas.

Brisf Description of Activity

The South Carolina Sea Crant Marine
Advisory Program purchased a URI 60/80
high=rise trawl which was provided, on a
loan hasis, to & loeal commercial fishar—
man. In return for the use of the net,
the commercial fisherman provided infor-
mation on areas fished, fishing efferc,
composicion and size of cacches, and
operating costs. The objectives of this
setivity were to determine the feasibili-
ty of waing this ctvpe of gear off South
Carolina and, if found to be feasible,
to encourage the development of finfish
trawl Fishery. Such a [ishery could
support components of the shrismp crawl
fishery during the off-season for shrimp,
thereby utilizing a portion of the signi-
fleant litent capital amd! labor resowrces
which exist during this period.

Presentation

Prior to the introduction of the Undver-
aicy of Rhodes Island high-rize fish crawl in
South Carolina, there was little experlence
with and very little use of fish trawls here
before 1973. There was a program during 1974
in which a Yankee 36 net was used by a George-
town shrimp trawler. This boat was outflcoed
with a net reel and the Yankes 16 nat equip—
ped with "cookie" type rollers. Unfortunately,
it never caught very many cossereinlly valuos=
ble fish including snapper or grooper.

Last vear the Sea Crant Program was ap=
proached by a group of Charleston fishermen
who were interested in trawling for fish.
These fishermen came te us sesking advice as
to what type of gear might be better than the
Yankee net, We vere oware of work being done
at the University of Rhode Tsland, primarily
by Bercr Hillier, in development of a high-
rige travl which has a grester vercical open—
ing than the standard Yankse net. We cop-
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tacted Bert and, after talking with local
fishermen, Bart modified his net somewhat
for our conditions and boats.

Sea Grant purchased a URIG0/B0 net and
loaned it ro a Shem Creek fisherman. This
particular ner had a 60 foor headrope, &0
foot sweep and 8 inch mesh in the wings doop-
ping dowm toa 3 inch mesh in the bag. The
twine was 42 thread except for 36 thread in
the 3 inch mesh sections., The sweep on the
purchassd net used & inch "cookies" - rubher
diges punched out of cruck tires - and was
gtrung on % inch steel wire and 3/8 Inch
chain. The net came wvith standard 7°xs2"
Westabeks bracker hung doors. That was quite
a heavy rig. The doors weighed 750 pounds
each and the nets around 1000 pounds, The
Sea Grant net was [ished from the 65 foor
crawler "Dixiana" powered by a V-12-71 G.M.
on a 5.16 to 1 gear.

When we rigged the boat, one of the main
consglderations was to see if we could convert
& shrimp trawler to fish trawling with mini-
mm modifications. Rather than using gallows
the boat was rigged with a heavy towing block
an the port cutrigger just inboard of the try-—
net_block. Extra atays were added to rtake the
increased scrain from the fish ner. While
this may not have been the ideal rig, it was
slmple and It did work.

The net was fished with 20 foot bridles
and 20 foot leg lines which were attached
directly to the doors shrimper style, and
this vas somewhatr different from the way
Hillier designed the net to he used, Bert
recommended 20 Facthom leg lines based on
his modeling of the net and was prediccing
20 feer of vertical opening with the long lug
nes, Tn New England they use the Danleso
rig in which thay hook wings co bridles and
than ta IIE linas which are actached to doors
by means of a backsctrap. Shrimpers hook up
the fish trawl the same way they do shrimp
nets and put the leg line from the head rope
te the top of the door and the one from the
sweep to the bottom of the deor. As vou can
see this will give you more head rope height
with much shorter guard cahles.

Tha fisherman using the URI high-rise
trawl had a great deal of experience hand
lining and pot fishing before he tried travl-



ing and & lot of knowledge of offshore fiah-
ing grounds, When the fathometer indicaced
numavous fish, & buoy would be thrown over
and a drag made around it. The best towing
gpeed for the vessel was 1450 RFM. Most of
the tows made earliisr in the season were
one half hour. Toward the end of the sea—
son he imcreased this to an howr.

When the net was hauled aboard at the end
of the drag, the doors were pulled up to the
towing bleck. The lary line was used to pull
the bag alongside the boat the same asz in
shrimping. The UKL net was equipped with a
spliteing strap, but about the only time Lt
was needed was with one 40 box dreg.

Thera was one thing apparent with £ish
rrawling offshore that was quite differamt
from shrimping. When a shrimper goes out,
he is going om & day trip and is very close
te the dock, If something bresks or gets
fouled in che gear, the shrisper can just
coms beek to the dock, get on the telephone
and have someone repair the net. Trawling
offshore is a different macter. If a cable
pops or something, the fisherman has to
gplice it himself or repair his necs at sea.
Our captains and crews must learn thase
skills {f they are going to be suecessful
offshore dragger caprains. We have observed
that the shrimpers that are going inta £ish
trawling are the most progressive captains
who are more willing to learn new skills and
do those tasks which shrimpers traditionally
have not done, In fish trewling you find
that hanging up and tearing the net are the
rule racher than the exception.

What makes it all worthwhile is what coses
gerpss the back deck. Last year the "Dixiana"
in 17 daye away from the dock, caught about
35,000 peunds of marketable fish, of which
approximately 30% were red snapper, 253
vermilion snapper, and 151 groupers.

In a cyplcal drag there was very liccle
trash and almost mo bottom growth. Occas-
{anally a lerge loggerhead sponge would be
brought sboard, Most dragging was done dur-
ing daylight hours with little success at
night. At sunset end Sunrise one oT two
drags could be made that would yield prado—
minately vermilions.

Fishing this year has been hampersd by
poor weather and boats have gorten off to
a slow start, Last year we had several 100
box trips and 110 bhoxes on & two day trip.
This year I don't think anyone has gotten
100 boxes on m trip. Most trips chis vear
have been 30-35 boxes.

This year, as a tesult of the success
of the infitial vessel, we have 1l boats
which hawve high-rlse nets. OF these, one
ia the net which belongs to the Sea Grant
Program which we've loaned to a Besufort
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boat to try there. The other nets were made
locally elther in Charleston or Beaufort.
Fishermen themaelves are imvesting monay and
effort to get nets buile. Ic's abour $2,500.
for a net. A local shop in Charleston is
making the doors, copying those from New
England. A= more pecple enter the fishary,
new ways of rigging are being developed. In
some fishing operarions, both doors are Cowed
frem one outrigger and one block. How some
boars are pulling both doors from cne outrig-
ger with two towing blocks waing two tow wires
and both drums on the winch. Also, some boats
gre pulling one door from each cutrigger and
using two wires. There are several boats that
are rigged like old single rig boats, going
from the winch te a towing block on the out=-
rigger and then back to either a chain or
what the shrimpers call a roll bar - a strue-
ture on the back that goes across the Bternm
of the boat from which they tow,

One problem has been manuevering the boat
once it gets on the grounds. There 1ls a very
small arvea in which one can figh. Pulling
nets from one ocutrigger has not been as much
of & manuevering problem as Lt seemed ar fipar
beceuse boats are almost comstantly in a tumm
the whole time they are dragging because they
fiah in very, very small areas.

Another problem that the fishermen have
had was that the bracket door tended co snag
in areas of rpough bottom. Im fact, the doors
have been hanging wp even more than the belly
of the net or the sweep. The Chinese Vee
door may solve this problem, We purchased a
get of these doors which have been used in
North Carolina. The Chinase Ves door comes
to 4 15 degrees angle which halps it to deflect
obstacles. There is & semicircular brail
{inzcead of a bracker vhich is hinged to tow
from. The brail tends to deflect and is not
as apt to be caught en cthe borcom as the stan-
dard New England bracker door. While spread-
ing of the net with Vee doors is mot as great
s that with the flat bracket door, I think
it is probebly going to work becter for our
hottom due te the fact that it can fish a much
tougher bottom. You are not as likely to get
caught. Now we have m boat that is using our
URL net and i3 fishing alongside another boat
which is uwsing his net but our Vee doors. Al-
ready a couple of Charleston bosts have bulle
Vea doors using our plans,

Another thing fishermen have gone to, are
big rollers instead of cookies. In this area,
we've been calling ners with little rubber
disc roller nets, but true rollers are about
24 inches in diamcter, The ones we're using
now are 24 inch rollers, Rollers on the wings
of the net are cone shapad rather then cylin-
drical., We found thar we can drag a much
harder botrom with cthese rollers, bottoms that
couldn't have been trawled last year wirthouc
hanging or really tugging. Ome can go right
over it with these rollers. Thus, I axpect



as time progresses, hoats that do stay in
the snapperigrouper fishery will probably
go to rollers of one sorc or another.

Some people in Charlesron have fabricated
home made rollers out of big pleces of ocak
that work better than nothing. Manufactured
rollers cost aboutr $34.00 each, wvhich are
quite expensive.

A major problem for fishermen is marker-
ing. When fishersen come in, they must un—
load and pack (ish themselvea., Also, fish-
ing time {8 limited in che wincer due to
weather, Finally, most fish are puot on con-
sigment to New York and it may be 10 days
to 2 weeks before they know the price
they're golng to receive.

Commants, Questlons and Answers

Q. Are trawl caught fish graded or sorted by
species before helng placed in the ice
hold of the vessel?

A. Mo, the cateh is usuvally sorted and
prepared for shipping afrer it has
heen unloaded.

f}. Are small red snapper and vermilion
snapper culled and thrown overboard?

A. Generally they aren't and in fact, I
know of at least one time this year
vhen small vermilion snappare were
bringing a very good price.

Q. What is the general condition of travl
caught fish?

A. They are usually in wvery good condi-
tion.

Q. Very good relative to living or rela-
tive to being eaten?

A, Relative to beilng eaten.

. Are thare many discards during the
trawling operation?

A. Mo, thare are very few fish chrown
back cverboard. OFf the boats fishing
last year, most fish caught were mar-
katable. There wore very few under—
size fish and very few non-market spe—
cies.

Q. Are Tish going primarily to the New
York marker?

A. Primarily.

Q. And in vhat form ars thay going? Are they

dressed or shipped in the round?

A, Generally only grouper and large snapper
are eviscerated.

Q. Are there any indicacions chat reoller
travwls are damaging "live-bottom" arcas?

A. The only indficacions thac 1 havae are what
they bring up in botcom growth. The catch=
e5 usually contain very little bottom
growth but I have no way of definitely
assessing whar the damages are, if any.

Publications Resulting from Activity

Ulrich, G. F., R« J. Fhodes and
K. J. Roberts, 1976, Sctacus report
on the commarcial snapper-grouper
fiaheriea in South Carolina. In
Proceedings of the Twenty-ninth An=
nual Gulf and Caribbean Fisheries
Institute. pp. 102-125.



BOTTOMFISH RESEARCH AT BEAUFQORT, N. €. LABORATORY, 1972-1377

Gene R. Huntsman
Beaufart Laboratory
Southeast Fisheries Center
National Marine Fisheries Service, NOAA

Objective{s) of the Activity

To invescigace che fishes and {ish-

eries of the subtropical outer conti-
nental shelf of the South Atlantic
Bight to determine the uvlrimate pro-
ductivity of resident stocks.

Brief Description of Activicy

Our resaarch program which operared

in Norcth snd South Carolina from 1972
through 1975 and was extended to Ln-
clude Georgla and Florida in 1976, con-
gists of three major accivicies.

1)
b4

kY

Honitoring of catch and effort in
the headboat fishery.

Description of life histories and
populaclon dynamics of fish specles
important to the fisghery. Ueili-
zing a catch saspling program that
collects data on about 9500 fndi-
vidual fish annually (10,000 in
1975; 9,000 in 1976), we have com-
platad studies of foods, reproduc-
tion, age and growth, mortallty,
ond/or have constructed yield per
recruit models for red porgy, ver-
milion snapper, gag, red sSnapper
and vhite grunt.

Measurement of standing stocks of
fishes on a selected veef. We are
conducting studies of reef fish
biomags on a reef 35 miles SSE of
Beaufort, N. C., through both vi=
sual assessment by divers and by
mark-recapture techniques in order
to guide future scudies of scanding
stocks in the entire South Atlantic
Bight, Additionally, our diving
astudies furnish valuable informa-
tion on the ecology of these nortch-
ermmost tropical recfse.

Presentacion

In response to increasing interest in
marine recreational fisheries and Lo aware-
ness of our ignorance of demersal fish re-
sources of the South Avlancic Bighr (Cape
Hatteras to Cape Canaveral), the Beaufort
Laboratory of tha Southeast Fisheries Cen-
ter. Hational Marine Fisheries Scervice, In
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January 1972 began m study of the headboat
fishery of the South Atlantic Bight. Des-
plte the eriginal recreational orientatiom
of the scudy, it has evolved into a compre-
hensive examination of the snapper—-grouper
resource of the South Atlamtic Bight with im-
plications for management of reef fisherles
throughout the tropical westernm Atlantic.

Our research program concaina thres sub-
programs: 1) a hesdbost survey; 2) life his-

tory studies; and 3) population and comsunity
ecology atudies,

The headboat survev involves meesurement
of catch and effort of all headboats in the
Scuth Arlantic Bight. Reasoning thar head-
boats represented the principal fishery om
SNApper-grouperT stocks off the South Arlanmcie
states, we instituted the survey to determine
the magnitude and species composition of the
catch, and to establish a series of annual
catch per unic efforc measurements to be used
s mn Index of scock abundance. The survey
covered only North Carolina and South Carolina
in 1972, 1973, 1974, and 1975 but was extended
to Inclede Ceorgla and the coast of Florida
north of Cape Canavaral in 1976,

{ur measurement procedure has two pheses.
Firsc, we have a member of the crew from each
vessel maintain a daily record of the catch,
by mumber of each apecles, number of anglers,
and lpcation of Fishing. Second, porc samplers
welgh and measure fish during vessel unloadings
to provide information on the mean sire of fish
caught, Hultiplying the oumber of cach species
caughe by the mean weight per specles estimatas
the welght caught of sech species. These catch-
es by spacies are presented by time and area
straca along wich summaries of effort expressed
in angler days.

While the headboat fishery is probably tche
moat important snapper—-grouper fishery over the
entire Bight, considerable parcicipacion by
private vessels in Florida, and an increase in
commercial fishing in the late 1970"s indicate
the need for expansion of survey efforts to
maintain uwseful ioformation on changes in fish
stock saizes, in fishing succeas and in their
probable causes.

Even though the fish species that support
the South Atlantic Bight headboat fishery have
gupported indigenous native fisheries for cen—



turies throughout the Caribbean reglon, and
in the United Stetes, and have sustained an
important commercial fishery for nearly a
¢century, we had reasonably complere life
history information for only two of tha
thirey or more fishes lmportant in catches,
We have undercaken a series of life history
studies of those fishes Important to the
headboar fishery. Taking species in appro-
zimate order in which chay are imporranc (hy
welght caught), weé are accempring firsc to
determine those life history parameters re-
quisite to management of che [lshery, such
as growth rates, mortalicy rates, and rapro-
ductive characteristics. Secondarily, we
have conducted studies of foods when we
were able. To rhie date we have conducted
lifs hiscory research on ted porgy, Pagrusg
gadootsy varmilion snapper, Shomboplitas
maordeng; white grunt, Foemslon plumieni;
gag, Mycteroperaa miovolapis; comtate,
Hammlon aurclimagtum; and gray cilefish,
Caulolatilus miorops. Currently rasearch

is underway on speckled hind, Epfnephelue
drwmmendhoyd; and snowy grouper, £. Miveg-
ted,

Materfals for life history studies are
collecced from all major spucies in the
headboat fishery by port samplers, and sub-
stantial collections are available for fu-
ture study. The scamp, Myctearoperoe phenss,
and the whitebone porgy, Calome leucooteus,
are candidates for study im the immediate
future.

The third facet of our research is an
attempt to understand the sizes, structure
ond movements of reef fish populations.

From 1972 through mid-1975 we tagged fish
excensively from Cape Hatteras to Savanmah,
releasing about 5,000 tags in a search for
gross estimates of population movements and
sizes. The offort was,; in general, unsuc-
cesful bacause of a very low recurn rate
resulting from tag lows and relatively low
exploitation rates on sices vhere we tagped.
We adjudged that we did not have the re-
sources to conduct extensive tagging programs
succesafully, and that our efforts would bept
be expended in on intensive study of a well
defined aite. Accordingly we chose a reef
area, the "210 rock" 28 miles S5E of Beaufort
Inlet in Onslow Bay and began sisulransous
cagging experiments and wisual transect es=
timations in order to estisate seasonal pop=
ulations of these reefs, This work begun in
September 1975, has been successful. Tag
recurn races are sufificlently high for use,
and our bi-weekly diving tronsects are of-
fering new Iinsights into behavior of reef
fish populacions,

A final porcion of our research is che
synthesis of results of our and other's
rescarch into a management philesophy for
reaf fishex (the snapper-prouper complex).
Using vield per recrulc models, we have
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eatimated a prelimlinary maximun sustained
viald for reef fishes of the South Aclantic
Bight and presented the conséquénces of
soms alrornats management schemas.
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FISH TRAWLING ACTIVITIES OFF THE GEORGIA COAST, 1976 and 1977

Danny Smith

and

Jack B.

ubjective(s) of the Accivicy

Development of Finfishery

Brief Description of Actiwvity

Combined efforts with commereial figh-
ermen, using our vessal and theirs, to
locace fish stocks, delineate grounds
and ceat varisus types of nets, and equip-
ment, to determine 1f the finfishery ia
economnically feasible. Acquire biologl-
cal data to determine i{f fish stocks can
take fishing pressure.

Presentacion

I will discuss the vole which the Univer—
sity of Georgia Marine Extension Service is
taking in finfishing activities off tha
Georgla coast, Our effort to develop a fin-
fishing program in Georgia is part of a joint
activity between the University of Georgia
and commercial fishermen. We have committed
ourselves to che project at the request of
commercial fishermen for obvious reasons.
Ceorgla's historical fishery ia hased around
8 six monthe operatfon, the shrimping indos-
try. Consequently, boat cwnmers and boat cap-
tains receive an inceome only over a six-month
period. In order te expand this operation
during the off-season, boats musc cravel
gouth during the winter of entar other local
fisheries.

After several years of trapping, heok and
line Fishing, and trawling, the potential fer
of fehore commercial fishing looks wery prosi=
sing.

Lasc year, a numbher of local fishersen
from Sunbury, Georgim wich no previous off-
shore experilence, asked for assistance in
rigpging shrimp vessels for trawling offshora.
Also, they needed help In logating and main-
taining productive fishing grounds which
could bhe trawled with a minizum of gear loss.
We, and I refer to we as the University of
Georgia, began fishing operaclons wich one
commercinl fisherman. Now, there are seve—
ral boars fishing off the Georgia coast suc=

The alternative is to remein idle.

Rivers
Marine Extension Service
University of Georgia
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censfully, Interest was heightened because
of good catches by the indtial vessel. The
best one day catch by this vessel was 5,000
pounds, which brought an average of 62¢ per
pound. Im 1976, the total landing of {ish
was 130,000 pounds, which brought an avecage
of A5¢ per pound. The average catch was

&, 400 pounds, with length of trips averaging
1.7 daya.

The success of the new fishery was over-
shadowed somewhat, however, by the enormous
expense of gear loss. Also, it was diffi-
culec to locate fish. Local fishermen re-
quested mssistance to overcome both problems.

I would 1ike te diseuss the trends of our
current studiea. We really do not have snough
informacion or encugh data to show anything
definicte at present. However, we do have
some data on specles composition of catches.

The predeminant species along tha two hun-
dred foot contour is pink porgy. The nusbers
available to trawling are highly wariable du-
ring the months of Januwary and February.

Trawl catches can excead three thousand pounds
per hour, predeminantly pink porgy. Hook and
line cactches seem to be more consistent. Fre-
sent data indicate catch rates of abour thircy
pounds per man/hour for hook and line catches.
Again, cacches consiat mainly of pink porgy.
Data also indicate that in terms of weight,
half of thehook and line catches consist of
groupey and anapper. In Cferms of numbars
though, B0 percent of the catch consists of
pink porgy. The mean size of pink porgy caught
with hook and line is 33 cm standard lenpth
{SL). The wean size of pink porgy caught in
trawl catches is abour 23 em SL. This is due
to the fact that the trawl catches have a con=
giderable number of unmarketable size pink
pocgy. We have not collected enough data onm
ather species to present any informatiom on
sizes caught for these specles.

Most trawling activities have been on areas
of hard, "live botrom" (Figura 1). Tha highest
rates of success with our trawling activities
havae been in depchs of 35 to 40 fathoms, Ves—
sels currently operating in this [ishery range
betueen 30 and 60 feet. Some are wooden hulled
while the reat are fiberglass.
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We are using conventional shrimp doors
now, but what we're trying to do, is convert
existing shrimp boats with a minimum amount
of expense, so that fishermen can use their
vessels without having to maks major and ex-
penaive modificacions. Apparently, wa're
not using nearly as many floats as South
Carolina fishermen because we use different
rollers., We use plastic sud rollers which
aren't nearly as heavy as rubber or wood
rollers being used by South Carolina fisher-
men. Consequently, the entire trawl is
lighcer and doesn't require as many floata.
The greater number of floats used by the
South Carolina fisherman may provide a larger
varcieal net opening which may account for
larger mumber of snappers and groupers caught
in their nets. This will be examined in fu-
ture operations, We have a flapper in the
net to keep fish from leaving the net. It's
a funnel on top and bottom to let fish doun
tha mouth of the net where they can't rerurn
to the top of the net. The naet 13 also equip-
ped with chafing gear to prorecc the bag froam
rough botrom and sharks.

We have been relacively successful with
the gear which we are now using, but better
and more axpensive gear is needed to produce
a constant marketable catch.

One of the toughest jobs we will have in
developing the finfish fishery will be to pet
the dye-in-the-wool shrimper offshore. And
how do we get competent and reliable people
on the deck and in the pilochouses of the
boars? You know, once you lose sight of
land and prominent landmarks om the beach as
navigational aidas, wyou lose a certain feel=-
ing of security. Dave Harriagton once mads
a memorable quote that T would like to re=
peat: "IF one cuts down six pine trees and
reloeared three water towers and two motels
end one bridge, one would {mmobolize the en—
cire Georgia shrimp fleec”. As the fisherman
moves offshore, he's poing to become more and
more dependent upon electronilc devices. He
needs a LORAN for positioning in navigation
and to provide him with the capability to re-
turn to productive fishing areas. He will
need machines thac have fish [inding ablili-
ties. He may need sophisticated gear like
sonar where he can see fish on the scope and
track them into the net. For safecy's sake,
VHF radio, single side ban and radar are ce
quired. All elesctronie equipment is quite
expensive.

The stern crawler is probably the safest
and most practical way to go in our area,
One of the best stern trawling system uei-
lires a gallow on each quarter, nac reel and
rasp and hydraulic power. In addiciom, It
incorporates a splic winch system which pro-
yides a wire for cach door so that if you
have trouble, you do not lose the entire
rig.
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Another cype of system utilizes che
"yo-ya' rig rthat Dave Smich was calking
about aarlier. As you slack the net and
bridles inte the water it pulle tha wire
off the trynet drum and spools it onto the
not reel. When it's tlme to retrieve the
trawl, you take Iin on the trynét and it po-
wers the net and bridle en the nec reel.
It's a less expensive system that lacks the
fine control you'd enjoy with hydraulics.

A third type of system involves the
vse of gquarter ropes. Here wings of the
trawl are brought to each side of the boat.
The quarter ropes pucker the belly sectiom
and bring belly rollers on the stern. The
lazyline hrings the bag over the stern for
dumping. Some hoats do not use gQuarter Topes.
Instead, they whip the wings co the side and
out of the way, then bring the bag over the
stern and dump it on deck. One disadvantage
is that the gear stays in the water and you
don't know whether or not the net is torn.
It"s hard ro use a rig which requires a vi-
sual check of the condition of your gear af-
ter each tow,

Anather mathod involves bringing gear
te the scern of the bopt, but the bag is
pulled around the side exactly che same way
ahrimpers do ic. The side of the boat im
the area of the gallow iz sheathed with steel
and wood in some cases which protects the hull
against wear and tear of heavy bracket doors.

The trawling ayscem rhey use off the
Georgla coast Is like plaving Russian Roul=
lette. You put 3 to & thousand dollars worth
of fishing gear on a bridle and tow it om a
single warp, usually one=half inch or seven
gixtesnths inches. It's light, guick and sasy
to handle like old single rig shrimp trawls,
but Lf you part the single warp you lose the
entlre rig.

Figharmen must sever thelr :!Ep!ndem::f
on commercial net shops for repairs and learn
to repair at sea. Over 90% of all net work,
either building or repaira, ia done by a com-
mercial net shop or a "shade-tree"” netmaker,

Ehrimp trawls are the simplest necs ©o
comstruct. Netcing im hung directly to fram=
ing lines without any additional supporting
lines. Fish trawls are more complicated. The
net is hung to a fishing line which supporcs
heavy rollers ia the bosom and "cookies” out on
the wings., One completed trawl with associated
gear requires over A0 handmade wire splices.

At 8 dollars ($8.00) per splice, you can see
how much a fisherman can save once he learns
how to splice. So for a successful operation
the fishermen must learn to mend thelr gear
on dack Iin port or at sea.



Another cype of rig is che "zipper-rig"
which is common to the New England area.
The trawl has a rounded sweep for use on
gmooth hottem. Rellers can be attached
quickly by lacing a chain alternately
through a ring on the sweep and a hanger
chaln. Rollers can he attached or detach=
ed when moving from one type of bottom to
another.

Georgia boats in the finfish fishery
are vaing o raml light rig for fishing
around rough and broken bottom. Instead
of "eookies" they lace a light three-
sixceench inch chain through plastic mud
rollars spaced with PVC pipe and use it
like a "Texas-tickler"”. A disadvantage
with this ia that with the first solid
hang che chain stretches and rollers fall
behind the leadline, thus losing thelr
efficiency.

Boats will have to go to heavier trawls
and trawling gear and change their techni-
ques.
from the standard shrimp chain door to
either the heavier sore durable bracket
door or the steel V-shaped door as Dave
Smith pointed out.

I don'c think we will have to spend
manay developing gear at this point b=
cause we have our flshing cousins up Narth
who are about 50 yeara ahead of us in fish
trawling business. All we have to do ls
decide which fishing gear and technique is
best suited for our purpose. Thus, mast
of our effort should be spent in teaching
fisharmen how to mend nets and malntain
fighing gear.

Comments, Questions and Answers

Q. I was interested in one of your slides
which showed a 5,000 pound drag. What
depth of warer was that in?

A, About 210 feet.

Q. What's the maximum relief you can work
with a trawl? There must come a point
at vhich some bottom is wntrawlable, but
how much vercical 1ifr can you jump with
those rollers?

A Well, 1've seen areas where on the depth
recording machine you probably see just
a small rise of say two or three feet
and vour door would get caught or you
may have these long sweeps that could
get caught on a lump. T've seen times
when we've had 5 or & feet of relief
yer we have gone right over it without
a hang. Ir's hard co say whether a 14
inch roller 18 going to go over b feac
or 6 inches. Ic's a hard gquestiom to

In addition, they will have to change
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Q.

As

AnDEWEr.
bottoa.

It all dependa on the type of

Would you consider the shelf break habit
trawlabla? I really don't know what it
locks like off Georgla, but is this area
trawlable in any way with any gear?

Sharp breaks and peaks are what we have
to avoid. Maybe some day they'll devel-
op something like a one-boat mid-water
crawlar.

Has Sea Grant already, or do they have
any intentions of trying to video tape
the action of this ner as fit's going
over tough bottom in order to get & han-
dle on what's happening in terms of dis-
erapancies between your hook and line
resulrs and crawling resulrs?

Ho, we don't have anv plans.

We're geccing Bob Taher from the Univer=
sity of Rhode Island to come down to
South Carolina next smonth with his vi-
dea tape and we're going to be looking
at actions of URI ners.

There are movies available which show
roller nete Tishiong on the bottom, bot
they ware taken on smooth bottom and at
slow trawling speeds.

Does this film present any behavieral
information in terms of fish reactirnz
ta the nebs?

Ko, the only live fizh in the film {= a
single flounder and a small skate.



MARINE REEF INVESTIGATIONS IMN GEORGIA

C. Duane Harris
Coastal Fisheries Section
Georgla Department of Natural Resources

Objeccive(s) of the Activiey

To obtaln specles compogition, dis-
tribucion, abundance, and migration
data for fisharies resources imhabicing
arcificial and nmatural reefs In Georgla’s
pffghore waters, and to gather cacch
composition and angler pressure data
for the sama.

Brief Descriptionm of Activicy

Five arcificial recfs ranging from
8 ro 23 miles offshore and one natural
live bottom area located 16 miles off-
shore have been the subjects of research
studies during the past 3 years.

Data relating to species compositlion,
abundance, and migration have becn ob-
tained using mark and recovery cxperi-
ments. Additional specics compoairion,
abundance and diacribucion data have
been collected by visual methods using
SCUBA.

Recently a Creel Survey has been is-
plemanted using two creel clerks to in-
terview fishermen returning from off-
ghore waters to gather data related to
catch sixe, ond angler origin. Also,
twice woeekly counte of fishing boats
utilizing melected artificial and natu-
ral reefs are made using aerial cbser-
vation.

Progencation

Since the beginning of offshore arcifi-
cial reef copstruccion in Georgia abouk 3
years ago, fishery research has been con-
ducted by scientists associated with the
Artificial Reef Program along the length
of the Georgia coast in an area from B-

231 miles offshore.

Five artificial reefs, composed of 15,000
units (ecach made up of & tirea) and five
veasels, and one natural area called the
Sapelo Live Bottom have buen the gsubjects
of these studies. These arcificial reefs
are located in depths ranging from &-12
fathoms.

Three studies have generated data om
fishery resources im the study area, Two
of these, o migration study and a standing
actock study ucilize mark and recapture =me-
thods. The third, a fishery resource assess—
ment study is conducted using SCUBA Lo make
visual counts.

Fram Novesbary 1974 to the present, 2,414
figh representing 15 species have been tagged
and 521 tags have been returned for a recurn
rate of 21.6%. Over 80X of fish we have
caught uaing hook and line and tagged have
bhesn black seas bass and mbout 95% of recap-
tures have been black sea bass. Less than
0.3% of fish recaptured were caught at loca-
tions other than reefs where they wers tagged.
One recaprurad bhlack sea bass was out for 307
days, but the average was 35 days.

Sixey-meven fishery rescurce asscssment
dives have been made since August 1973. Host
of this work has been concentrated in watera
surrounding reefs which are ar least 16 miles
offshore since very turhid cenditiona usually
e¢xist on the two nearshore reefs.

Crouper welghing up to 5 pounds have
froquencly beon observed on cire undts. At
times, grouper welghing 1 pound or less have
been moted in abundance on tire units. Lar-
ger grouper, up to 30 poundi,have been noted
on most dives on vessels, but the only place
large grouper have heen cheerved consistemtly
and in large mmbers has been on o terraced
ledge, providing about 10 feet of relief on
the Sapele Live Bottosm.

Rad snappar have bean observed onm all
reefs, but have been seen in abundance (25
or more fish) only on vesaels and live bottom.
Those observed on vessels are usually larger
than those found on tires, but the largest
{15=20 pounds) have been scen consistently
enly on the Sapels Live Bottom.

Vermilion snapper have been observed in
abundance on virtually every dive at reef
"G" which is 23 miles affshore of Cusberland
Island in 12 fathoms. Vermilion have rarely
besn sighred inm the other study areas. Dog
snapper, lane and gray snapper have been
gighted occasionally on reefs.



Pargy have been observed on many dives,
but are usunlly scarce. The only place they
have been noted in abundance has beén on the
Sapele Live Bottom and the largesc ochaerved
was about 5 pounds.

Black sea bass have been ohserved in
great abundance on most dives. They appaar
to prefer the lower profile tire unics to
vassela when tires are present. Three to
four pounders are nmot uncommon.

The standing stock study began this fis-
cal vear and while a fair amount of data
have been collecced, they have not been
analyred as yet.

On February 1 this year we began a
combinacion creel survey/angler use study,
We have emploved twe creel clerks who work
4 days a week (2 weekdays and 2 weekend
days) interviewing offshore fishermen whan
they return from a day's fishing. Addition-
ally, we are making cwice weakly flights
over all artificial recfs and the Sapolo
Live Bottom. Hopefully, this study will
generate much necded data regarding fishing
pressure, catch cospositlon and size, catch
rates, flshermen origin, vessel size, etc.

Az far as we know, very few commercial
fishermen are fishing arcificial reefs or
the Sapele Live Bottom. If they are, they
aré not retutning tags they should be get-
cing. Only one head boat operates out of
Georgla and it appears to be simply a hohby
for the owner. Therefore study areas 1'wve
been discussing seem to be subject to fish-
ing pragsure at this time mainly by private
sport [ishermen.

Georgia does have an sctive commercial
fishery for botromfish, however. Combined
landings for snapper and grouper from 1966-
1976 ranged from a high of 147,000 pounds
in 1967 to a low of 26,000 pounds in 1969,
with an annual average of 75,100 pounds.

In 1976, comblned landings of scep, porgy
and ze= bass wers raported totaling 66,400
pounds.

Talka with commercial and sport fisher=-
men as well as our few sightings indicare
that the bulk of commerciel fishing activi-
ty occurs in the area from about 40 miles
offghore to the edga of che shelf. As I'm
sure is the case with other states, landings
reported are questionsble with respoct to
actual mmbers caught in GCeorgls waters since
many, 1f not a majoricy, of vessels that
fish these waters are transient. If this is
the case; these numbers most likely represent
an underestimate of fish caught in Georgia
WACHTE .
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THE SOUTHEASTERN ATLANTIC SMAPPER/GROUPER
FISHERY - SOME RESEARCH UNDERWAY

J. E. Basley, Jr.
bBepartment of Economics and Business
North Carclina State University

Objective(s) of the Activity

1. To profile the snapper/grouper fish-
Bry.

2, To surtvey bioeconomic =mocdels - ap-
plicability, data requirements, etc.

Brief Description of Activity

Collect and organize descriptive data;
prepare annocated bibliography of pre-
vious studics related to the fishery; and
survey existing bloeconomic models. The
latter phase will attempt to identify
data requirsments, etc., associated with
applying biceconomic models. Some atten—
tion will be devoted to identifying modi-
fications of models and data requirements
for the snapper/grouper fishery, hut will
stop short of actually modeling thae fish-
ery.

Fresentacion

Future management of the snapper/grouper
fishery under excended jurisdiction has been
alluded o several times this morning. Ic
is the common theme of this meating. It is
clear in ochleving managemsent goals that so-
cial and economic objectives as well as bio—
logieal facrors must be considered. The
effects of management decisions must also be
evaluated.

When incorporating economic issues into
management decision making, we frequently
hear reference to biceconomic sodeling. 1
guspect that we will see more of this under
extendad juriadiceion. Thia leada ua inro
the project chac I am invelved in with the
snapper/grouper {ishery.

This project will not accually accempe
to model the fishery per se, but will survey
existing studies and data pertinent to the
snapperfgrovper [ishery. A major element
in this work will be to examine biceconsmic
modaling that has already taken place.

Let me outline briefly the objectives of
the study and then offer a few qualifying
commants on each. The objectives are to:

1',I profile che fishery as best we can Erom

information currently available; 2) prepare
a bibliography of stodies that have been re=
ported; 3) survey biceconomic models in the
licerature] and &) compare existing data
wich those usually used in sodels and form
some ideas ms to addicional data requirements
for modeling.

Management plana will require a good bit
of background, descriptive materfal. The
first objective - the profile — will be
aimed at assembling what is now avallable
in different locations and forms. If time
permirs, we will atcempt to examine produce
utilization channels. This could be helpful
in estimating the value that might be attach-
ed to a predeminantly sports fishery. UWe
also need better informaticn on commercial
vessels operating In this [ishery. Manage-
@ment plans may well Face the problems of
allocacing stocks (or vights to fish stocks)
between recreaticnal and commercial Fisher-
een. As you are avare, this is a complicaced
issue at best. WValuing the resource in &
recreational Fishery is complex becavse there
is more being purchased than simply pounds
of fish.

The second objective - the bibliography
of exiscing studies - is for background in-
formation and will not require furcher dis-
cussion, The third objective = sucveving
existing biceconomic models - 18 perhaps
the most important ome. A great deal of
knowledge and data sre required before mo-
deling a given fishery. Included in the
pool of required knowledge are important
bicleogical and economic relacionships.

Given these, we still need to know how to
put these into equations, which parameters
are most Importanc, etc. We need a good bit
of information on what types of models have
been developed end which omes produce ree-
sonable predictions. An understonding of so-
dels will also ald in idencifying neesded da=
ta. Hence, I view the third objective as

an important one. We want to take & hard
look at those medels which have been construct=-
ed and the data used. We can then begin to
formulate ideas as to where we need to go in
toerms of future modeling of this fishery

(the final objective).



Some unique problems that may be sncount=
ared wich managing this fishery stem from the
presence of both recreational and commercial
participants. We may have currently (or pos-
sibly evalving) whart looks like a two-tiered
commercial fishary: the hand 1ine and the
developing trawl fishery. And we must add to
these existing recreational effore. What then
does management maximize? Unics of effort
from different vessels may mot be comparable.
1f we postulated a manage=ent cbjective of
maximizing net economic yleld, we might even-
tually have anly ena type of vesasl in the
fishery. The point of this discussion is that
ve oay oot be able to directly cospare coats
per pound harvested (or per wunit effort) in
recreational fleets with commercial fleats
because expected output or results of that
efforc may not be idenctical. Hence, in
modeling we need to account for these dif-
ferences. Add te these problems the many
species in the fishery with differant growth
characteriscics as has been discussed earlier
and indeed modeling becomes difficule.

This project will nor answer all che
quescions. What it will do is hopefully,
lay the ground work for getting into more
complicated issues, and perhaps point out
some meaningful direccions.

Cosments, Questions and Answers

Q. Are you also considering other services
and bugineszes thar are essociaced with
both recreational and commercial fish-
eries in the socloeconomic survey thar
you have described?

A, 1 do not know how much time we will have
to actually survey exiasting boats and
firma ro rthe excent that chey may have
already been surveyed in some staces,
or to the extemt that they might event-
vally have to be. One of the main
things we are doing is trying to fdentify
where data are, the kinds of scudies thac
have been done, what 1s contained in them
and what the conclusions are. We may not
have time to incorporate vessel-level sur-
veying ince the projecc. However, some
vessel-specific information is curremtly
availahle. Field officisls and state
agencles can probably already identify
where most vessels are located, sixes,
types of gear, etc. This we do hope to
summarize.
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Discussion

1'11 admit, first, to some extension of
our authority as a committee. Blologlsts
don't find it easy te think of only one or
two speciezs groups at & time and this time
was no exception. So we have a little bit
to say about some other specles or species
groups that are associated nmaturally and re-
gularly with snapper and grouper from Hatte=
ras around te the northern Gulf, and 1'11
try to bring these inte focus.

We found, not surprisingly, that grouper
and snapper have a great deal of similaricy
in terms of ecological preferences, life
histories, and so forth. Thus, we elected
to put & general scatement togecher thac
would apply for borh groups of species and
then make exceptions as necessary.

We started, as blologlsrs are wont to do,
with either the chicken or the egg, and went
around life cveles considering problems and
toples along the way. We began with larvae,
took a look at larval characteristics of
both groups, and decided that the litera—
ure and our experlence showd that both are
relacively long-lived in the plankton;
grouper perhaps longer than snapper. Because
of long life, larval distribution patterns
are sometimes unusual and quixotic and re-
quire much more sctudy. In any casa, they,
especially grouper, apparently metamorphose
from plankton in shallow water ond in some
rather unique habitats wich a timing chac
may depend on detection of suitabla habirar.
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We recommend, therefore, that a look be
taken at long-term discribucions of larvae
together with hydrographic informacion
available on computers or in licerature, to
conduct sose very carefully designed hydro-
graphlie observations, especially dealing
with current and drift paccerns in tha
Seuch Arlancic Bight and the Gulf. This
will indicate what recruitsent should

oecur theoretically, which ean be cospared
to what actually happens. To do this, we
must decide where we should look based on
hydrographic features and sasple according-
1¥.

In addition ce this, shorc-term soniter-
ing of larval distributions needs to be done
on 4 scheduled basis over a time [rame de-
ter=ined by what we know of seasonalicy of
spawning. This ahould be scarced well be-
fore the spawning season and ended well af-
ter it, in order to obtain anmnual and re-
glonal recruitment estimates which might be
uged for year class estimations. Larval
studies should alsoc help te leocate spawning
areag. With this informaction, we can deter-
mine where spawning cccurs in order to recom—
mend to resource managers what should be done
ta preserve apawning locacieons se that brood
stocks may remain adequate and healthy.

The taxonomists among ud brought cut an
imporcant issue which we'we heard many times
before. There i an urgent need for com-
plete laboratory efforts to grow out larvae,
perhaps in relatively simple systems, to
identify grouper and snapper larvae in plank-



ton. Hopefully this can extend to eggs also;
which iz por gquice so imporcant because of
the short incubarion perled in both species
groups, but which will probably be important
when spavning grounds are located. The major
goal s to glve plankton SOFCETs 4 WAY Lo
identify grouper and snapper larvas to genus
and specles.

We then considered posctlarvas and juve=
nile stages where we chought it wam neces-
sary to firsc locate areas vhere postlacvae
setcle from che plankton, sbout which very
lirele 43 known. Hesidence locations and
residence perlods of juveniles was discussed
with emphasis on groupers. Thelr discribu-
cions over a wide range of inshore habitats
in the Gulf and Caribbean, and offshore
along the Carolinmas, is related to ecologi-
cal facrors we don't underscand. Tn both
snappers and groupers we need to follow all
stages of juveniles to understand and map
their apparent tendencies to move off {ioro
reefs or degpeT water areas as they age.
There is a largas void in information about
the relationship of movements to age and
growth; and particularly between settling
and vhen they move off ro occcupy "young
adult" sites. The taxonomiscs asked agein
for help in identification of juveniles.
1f blologists can ralse eggs and larvae to
identifiable stages, then juwenile kays can
be constructed which would be extremely uvse-
ful.

As voung adults approach aexual maruricy
wa find an imporcant discinccion between
snappers and groupers. As 1 think you all
know, groupers are protogynous hermaphro-
dites, s fact that probably delights support-
ers of ERA. They are ladies, or at least
femalea, ar bircth, and some convert to males
as development continues. There is consid-
erable confusion ebout identification of
sexes durlng or shortly after the transition
period. We need improved use of histologi-
cal mathods for application to transitional
gonad samples, and behavior and morphologi-
cal observations after transition to make
sex determinations preciss.

Algo, we need more thorough hydrographic
and general envirommental éxaminations ac
times and in areas where groupers wndergo
sexual mectamorphosis. The literature, sparse
as it is, suggests that there are many pos=—
sible factors chat trigger, concrol and in-
fluence metamorphesis. Factors char may
affect this process could inelude proximity
of adults, physical hydregraphic features
such as temperatures, of photoperiod. We
Just don't know.

Behavior and food melecrivity were sug-
gésted aa areas in which to spend some ex-
perimental time trving te determine whether
there are habitat and food seleccivicy fac-

28

cars i=sparcanc cto growth and development

of juvenlles and youny adult groupers amd
snappers. If so, these will need decailed
descriptions for the purpose of derermining
vhat sorts of environments should be main-
talned amd encouraged to supply the type of
housing and food or foods necessary to growth,
maturation and welfare.

Age and growth studies were big features
discussed for both species groups. Agree—
ment was reached thac growch Is apparencly
rapid during the firsc thres vears of lifa
and quite low thereafrer. We spent a good
deal of time discussing the needs for tach-
nological improvements and standardizacion
of data reporting in this area, especially
whetre otollths are used for the purpose of
age determinations. This technique has a
great deal of promise, and has been used
offectivaly by those who have refined their
procedures. Because many methods for oto-
lith preparation are being used, some with
no apparent success, it appears desirable
ro scandardize secthods for preservation and
processing of otoliths as waell as interpre—
tation of otolith readings: Taxonomists al=
&0 suggested that we might look to accessory
characteriscice, espacially osteclogical ones
such as fin spines, vertebhras and caudal
bones, to support scalsa and atolith age as-
timaces.

Fecundicy has been examined for some spe=
cies, but we feel that more should be done
on a lower priocity basis, especlally in
g‘l’ﬂu{lﬂtﬂ.

There has been considerable work done
in the past on movement and migracion of
both groups; particularly groupsrs. Many
tagging studies have been only margimally
successful, principally becawsce of techni-
cal problems in developing and uaing che
right sorts of tags. We spent 2 good deal
of time talking about tag designs that might
be suitable. Some pew varlaties are now
available., Whar it came dowm o, inm che
feeling of the group, is thac we should re-
do a substantial amount if not all the tag-
ging work that's been done with groupers.

Tagging has indicated after groupers es-
tablish an adult niche on a reef or hard
bottoa thay saldom move except for short
spawvning migrations. We'd like te see that
conclusion te-examined.

We also considered rates of adulc popula-
cion development on reefs in terme of co-
lonization, che scabilicy of colonies, and
what regulates the degree of stability we
find. What kinds of ¢cologleal leatures,
physical and otherwise, causa a mingle spe-
¢les or A multi-species community te per-
giat in established territories on recis,
and what does it take to unseat them? We



{use don't know. Past behavioral work sug-
gests chat chere are & greac many subtle eco-
logical factors that need to be examined. We
see 4 way to get this information by increas-
ing quantity and quality of underwater obser—
vations and supplemanting chem with laboracory
experiences. Large tank cbservations probably
will not be suitable for this purpose, for
reasons that I think are obvious.

We also discussed artificial vs. natural
reafs for both groups. A good deal of work
has been done in some places on rates of
colenizacion of arclfieclal reefs including
top level predacors such as snappers and
groupers, and the outlook is favorable Lf
the resef {8 properly sited and constructed.
Thus in many areas in the Caribbean, in tha
eastern Gulf and in the South Atlancic Bighe,
it appears that the smme kinds of popula-
tions of both species groups build up on
some kinds of artificial reefs as one finds
on immediately adjacent natural reefs,
There 18, therafore, promiepe for expanding
the standing crop on such reefs. certainly
for sports purposes. We recommend that we
get as much of this Information as possible
with the idea in mind of projecting such
pilot studizs into construction of large
acale, and very large scale, offshore reefs
that might be sulcahle for commercial pur=
poses in both species groups providing this
is economically feasible,

We muggesr thar habitar surveys, espec—
imlly for snapper, be conducted by transects
from inshore outward, because there are In=
dications that there are tightly formed,
narrowly-bounded species populations or suled-
gpecies communitlies, as one goes from the
beach inte deep and very deep water. ILf such
territories are real, what determines their
establishment, what's necessary to maintain
them, and how important are they to the re-
gional standing crop? We just don't know,
Cercainly, we sust learn more about them
in order to make forecasts of thelr value to
the fishery.

There are also indications of the forma-
tion of snapper spawning schools, which many
groupers do not seem to do. We feel it im—
portant to learn what couses formation of
schoole in ardar ce be able to prediet
what sorcs of conditions should be maintain-
ed to sustaln this behavior. Also, how do
aggregations relate to potential overfishing
because of vulnerabilicy co gear during spawn~
ing periods.

Toxiclicy came up during the discussion.
Theres was general consensus that louder and
mora frequent calls for information about
offshore and nearshore man-made environmental
modifications, such as runcffl, were just
around the corner for moar of us. We feel,
therefore, that acute and chronlc texicity
studies with drilling muds and other sub-
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stances likely to impact the environment
should be done on larvae and juveniles in
particuler because sarly life history stages
are usually more sensitive than adults in
most organlsms.

We developed a prioricy listing of those
species of both groups by region chat we
would suggest be examined initially because
they are more promiment in the market and
also in the sports fishery. We put our ra-
ting system togathaer and cams up, [or grouper,
with gag, scemp, speckled hind, and snowy in
that order of priority as the most prominent
spacias from Hatteras ta Cape Canaveral or
a little more southerly in Florida. From
there through the subtropical transition
around South Florida and the Keys, red and
Nassau grouvper take over in prominence in
that order, We fesl thar peaple in the
southeastern Gulf and from there north should
look at red grouper, gag and snowy because
catch statistics seem to indicate that rank
of prominente. For snapper it seemed to us
that vermilion and red anapper are the mosat
popular recrestionally and on dinner plates
from the Carolinas to mid-Atlantic Floridas,
with silky (vellow) ond black fin following
third and fourth. Agalm, going around and
through the Keys, vellow eve, red and maho-
gany snappers seem to be the moat popular
to and inte the scutheastern Culf. Toward
the central and morthern Gulf, red, silky
and vermilion provids tha largest catchas in
most years.

Then we considered, as T mentioned fivse,
what we call associared fishes; those thar
are comnonly found with both grouper and
snopper. These may represent fisheries that
are lightly exploited. We also feel they
are worth examining more thoroughly because
wea may be able to learn more abhour Aanappers
and groupers by investigations of the ecology
and life history of assocliated species.

We ralked abour sparide, norably porgies,
vhich in North Carolina for instance, often
represent 40 percent of the catech by weight.
Larvae of these animals drew our sttention
because they have an apparent peculiarity of
woving up and down In the water column as
they devalop. Im early 1ife they are pelagic
and then seem Lo move deeper and may return
to the epiplankton as development comntinues.
There is also some suggestion that they sud=
denly become epibenthic in late larval or
early postlarval life, Thus, we need to know
more about what characceristics an epibenthic
environment must have if larvae are golng to
settle to it when they should. More reaearch
programs on eplbenthie ecology in and around
Areas where sparids are prominent in the fish-
ery ara recommsnded.

Juveniles of this group may also be epi-
benthic in their preferences, perhaps like
snappars. We need mors emphasis on field



surveys of nearshore, near-resf and hard-
boceom habitars for that reascn. We then
considered their later life, calking about
maturation, spawming and fecundity, and found
that several speclies are hermaplrodicic, This
suggests that accurate sex determinations in
this group can be made only by histological
techoiques,

Littla is known about sparid sigrations.
Taggling programs are recosmended to determine
thelr movementa. There I8 also a problem of
idencificacion in cthis group that can affect
port saspling. The smallest juveniles and
tha biggest adults differ from key descrip-
tions ms adult cheracters change with age,
or don't appear sarly enough in the life of
some specles. Help from taxonomists is re-
quesced.

There was & general emphasis for all re-
commendations to be applied from south of
Hacteras to the Gulf where much less ls known
of sparid populations than in the Hatteras
teglion where the fishery is substantlisl. MNot
much, therefore, can be sald about species
prioricty but we felt at least that through
the Carolinas and Georgia the red (pink) por-
gy and the whitebone porgy could be ranked
in that order.

We discussed pomadasyids (gruncs) and
tilefishes as others assoclated with scme
snapper and grouper fisheries. White grunt
and tostate are abundant and popular specles
in chis and other areas. We know lass abour
these specles than we do for most snappers,
groupers or porgles. Recommendations for
those species apply equally here. Knowledge
about white grunt is contained in a disser-
tation by Will Davis.

Tilefishes, which support marginal fish-
eries in deeper water areas of both the south
Aclantic and che Gulf may be able to susRtain
increased exploitacion. Black sea bass, which
is popular in the South Atlantic region, anceds
more attention to determine ifs present stock
condicion.

Summary and Recommendatlons

In summary, we see the following needs
to lmprove our biological understanding of
all groups considered:

1. General halp in caxenomy will assist
those working on each group, not only
for lartval or early Juvenile Idencifi-
cations, but alse for older adulrs,
Taxonomists algo asgkead for wharaver
help they could obtain from biochemists
and geneticizts since there are some
very promising techniques available for
isozyme and other forms of eleccropho-
ratie gseparacion, and also karvoryplc
methods to separate closely relaced

30

specles when physical characters fail,

Ecological control of comunity structure
including spacies interactions must be
better underscood.

Interpretucion of landing stacistics for
ax many years as possible topgether with
avallable hydrographic records. This may
allow investigators to relace changes in
species abundonce to one or a few critci-
cal anwironmental factora.

We should idencify areas char concain
large and well-defined spawning populations
and egtablished nursaries. We should =seac
aside some as preserves for resource sup-
plesentation and as research-only regions
where commercial or sporcs fishing sight
be eliminated.

Transport and distribucion of larvae
should be determined, especially as they
relate Lo environmental factors.

Measuremants should be made that could
velate potential habitat damage due co
fishing near reefs and hard boctoms.

Developing new and less damaging sampling
technigues In and around reef areas was
discussed and iz an obvious necessity.

Man-made underwater insertions such as
drilling placforms should be evaluated

for usafulness in establishing and hold-
ing new populations. If we can, we should
determine how such structures should lsok
below the water line in order to serve
that purpose, much Iin the way that arti-
ficial reefs are now designed.

The subject of migrations and movements
of snappers, groupers, and asscciated
species should be clarified by appro-
priate tagging experiments.
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Discuasion

This session restricted its commonta
primarily to subjects of interest to the
managesent of the snapper—grouper fishery.
Furthermore, comments were directed mainly
toward biolegical aspects of management be-
cause economie and sociologleal aspécts were
diseussed in other zeccions.

The general nature of the snapper-grouper
resource and assoclaced fishery can be des—
cribed mg complex and onm that is lictle um-
derstood in several key respects. The com=
plexity of the fishery is illustrated by the
fact that at least ten to twelve species are
exploiced by four user groups which can be
classifiesd as (1) recreational hook and lins,
{2) commercial hook and line, (3) commercial
por (primarily black sea bass), and (4) com—
marcial trawl., In addicion, several exploic-
ed specien exhibic sex reversal (apparantly
pertly in responmse to population demsity)
and most specles are at the northern edge of
their geographic range. The question of re-
cruitment {a complicated because several
species may cbeain recrults by currents from
the Caribbean reglion and LIt is possible that
the extent of the inshore sponge-coral and
af fshore rocky outcrop habitacs, “1live-botcom",
may in icself ba a limicing factor on recruilt-
ment.

The question of stock identity also poses
difficulcies because it ls not known if spe-
cies belong to one South Atlantic unit stock
or a number of stocklets in which adults are
agsociated with Individual reefs. Similacly,
it 1s not koown vhether specles remain more
of less in a restricted area or maks migra-
tions in response to ssasonal or spavming
activiries. However, in this case, some sclen-
tists believe that adults of several species
may restrict their movements to a particular
reef or reefs. This may be true for scamp,
Mycteroperea phener, and snowy grouper, EBptne-
phelus niveatus. However, this question
should be considered unresolved until more
ia learned about migracion of all 1ife atages.
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Species Identification

Session members discussed st length those
specles that should be idencified as belong-
ing to the snapper—grouper fishery. In
particular, much discuzsion was centarad an
whether black sea bass, red porgy, and white-
bone porgy ahould be included. It was de—
cided cthar these apecies should be included
for several reasons. Among these are (1) thea
three species are isportant components of
both recreational and commercial catches and
ic im imporcant to know the amount of total
fishing effort directed toward these species
ag well ow that directed toward snappers and
groupers, (2) these specles are ecologically
sgimilar and tend to share the same or simi-
lar habitat, and (3) there may be species
Interaction such ams predator-prey relaclon—
shipeé or competition for space between these
species and snapper-groupers.

Other species included in the anapper-
grouper fishery are shown in Table 1 and
include, white grunt, vermilion snmapper, red
snapper, s1lk snapper, blackfin snapper,
speckled hind, snowy grouper, gag and scamp,
(important north of Cape Canoveral); and lane
SNApper, ErAY snapper, sutton snapper, yellow-
tall smapper, misty grouper and yellowedge
grouper vhich are imporcant south of Cape
Canaveral.

Stock Identicy

The consensus of the group was that black
sea basa for management purposas could be
considered a unit stock although it was re-
cognized that seca bass north and south of
Cape Hatreras may or may not mix.

Stock fdentities of other species are
unknown although it is believed that very
liccle mixing occurs batwaan tha Gulf of
Maxico and the South Atlantic region. Save-
ral species including vermilion smapper, Ted
snapper, and snowy grouper may teceive re-
eruits from the Caribbean area. It was also
noted that every species appears to spawn in



Table 1.
Sciencific Name

Centropriatis etriate
Fagruo sedicim

Calamue leucooteus
Haemulon plumieri
Lutjonus sonpechanus

L. vivomus

L. Bupeanella

L. aynagri

L. grigeus

L. analiz

Rhemboplitea aurorubens
Ooyurus ohryaurus
Epinaphilus dmgmondhayi
E. nivaztug

E. mystactnus

E, flavolimbatus
Myoteroperoa miorolepia
M. phanzc

Specien Ineluded in Snapper—Grouper Filshery.

Cormnon Name

Black aseca bass

Red porgy
Whitebone porgy
Whicte grunc

Red snapper

$ilk snappar
Blackfin smapper
Lane snappar

Gray (Mangrove) snapper
Mutton snapper
Vermilion snapper
Yeallowtail enapper
Speckled hind
Snowy grouper
Misey grouper
Yellowedge groupar
Gag

Scamp

reglon although the effect of local spawning
upon récrultment is unknown. It appears,
given the present state of knowledge, mana-
gers can inirially assuma that species can
be considered as unit stocks with the provi=
oo that significant recruitment for some spe-
cles may be concributed by che Caribbean re=
glon. Alsga, adulcs may rescricc cheair move-
ments to particular reefs where their abun-
doance could be zeverely depleted by concen-
trated fishing. In the latter case, it may
be appropriate to consider species in parti-
cular arcas ag atockleta and mamage thes Ln—
dividuslly chrough the designacion of fishing
20NES .

The apparent absence of large mmbers of
juvenile snappers and groupers was noted al-
though it was pofnted out that little effort

has been expended to sample these life atages.

Also, one catch of 29 L. eampechorms of 12 to
38 em fork lemgeh was collecetad by the Souch
Carolina MARMAFP Program im April, 1974. In
addition, juvenile lane, gray ond sshogany
snappers (L. aymagris, L. griseus, [. miho-
gemt) are fairly commonly found in estuaries
in Horth Carolina, whereas adults of these
species are gquite sparsely distributed. Gear
selectivity (hook and mesh size) may account
parcially for che apparent ahsence of juve-
niles.

Population Parameters

Fopulation parameters of interest were
age, growth, age of sexual maturity, natural
and fishing mortality rates, parent-progeny
relationships, and species {nteractions. It
was the concensus of the group that specles
interactions and parent=progeny relation—
ships were unknown. In addiclon, estimates
of fishing and natural morcality rates were
generally lacking and some specles have not
been aged. However, Mational Marine Fishe-
ries Service (WMFS) personnel ac the Beaufort

iz

Laboratory have developed cechniques co age
red porgy, vermilion snapper, gag and white
grunt.. Preliminary work on aging of red
snappar at the Beaufort Laboratory and Marine
Besources Center in Charlescon are currently
underway. Moprover, red snapper, gag and red
grouper (L. ommpochanus, M, microlepus, end
£, morio) have been aged in the Gulf of
Mexico. Table 2 shows available information
for selected species. The reader should
note that preliminary yleld-par-recruit mo-
dels utilizing the Von Bertalanffy growth
curve have been developed for red porgy,

red snapper, vermilion snapper, white grunt,
Epinephilus sp., and Myotarcparaz &p. by the
Beaufort Laboratory of NMFS.

Present Status of Stocks

The present status of stocks for all spa-
cies 16 unknown. It is believed that ex-
ploication of snapper—groupers off the
East Coast of Florida uncil recent years
say have been more intense than furcher north,
but this remains uncercain., It is believed
thar figshing pressure is increasinmg parcicu=
larly in northern areas. Also, black sca
bass may be fully exploited in some arsas,
but this s also unknowm.

e is escimacad that commercial and re—
creational fishing effort will increamse
significantly for gnapper-groupers if the
fishery remains unregulated. Such an event
might result in sither grouwth or recrultment
evarfishing which may ar may not he the case
for some species in the Gulf of Mexico.

In summary, the fishery does oot appear
to be overexploited at the present time, but
#uch an event could oceutr in the future.

It was alsc agreed that there was no surplus
prodiuction avallable for a foreign [ishery.



Tabhle 2. Present State of Knowledge for Specles In the Snapper-Grouper Fishery.

INSTANTANEOUS INSTANTANEOUS IHSTANTANBOUS

AGE AT FISHING HATURAL TOTAL PARENT YIELD-PER PRESENT
CAN BE SEXUAL MORTALITY MORTALITY HORTALITY GROWTH SEX STOCK PROGENY BPECIES RECRULT STATLS
BPECIES AGED MATURITY ESTIMATE RATE RATE HATE BEVENSAL  IDENTITY RELATIONSHIP TNTERACTION MODEL OF STOCK
Black sea bass P P P X P
Red porgy X X F F F ¥ G P
Whitabona porgy M
White grunt X X E P F X F
Vermilion snapper X X P P F X P
Hed snapper PaG PaG G P
511k snapper
Blackfin snapper
Speckled hind x
Snowy grouper X
Gag X X X H
Scamp M
Epinaphelua G G P
Myetoroparsa G [+ P
P = preliminary estimate available
X = patimate known or event dccurs
G = gatimate available from Gulf of Mexico or Caribbean
M = mayhe



Ungoing Investigations

The NMPS Laboratory in Beaufort, Horth Caro-
lina has a group, the Offshore Bottom Fishery
Task, that is investigacing the recreational
anapper-grouper fishery in the South Atlantic
reglon. The group is primarily concerned with
determining basic populatisn parsmacers for
selected species and monitoring the recreation-
al fishery for these species. Work has been
underway sinee 1972,

The Marine Resources Division of the South
Caroling Wildlife and Marine Resources Depart-
ment has been sampling commercial trawl and
hook and line catchesa in an attesmpt to moni-
tor the commercial fishery.

The MARMAP Program conducted by the Marine
Resources Division in cooperation with NMFS is
doing prelimimary vork on developing assezsment
tachniques for the snapper-grouper resources.
Future work im MARMAP end other programs will
depend primarily on the level of resources com=
micted to these tasks.

The NMFS and South Carolina Eishery statis-—
tics program are collecting some data on commer-
cial snapper-grouper catches. Effort data are
generally not being collected except in South
Carolina where the Marine Resources Center is
sampling as much of the commercisl fighing ef-
fort as is possible with limlted resources.

The discussion at this time revealed the
anced for close coordination between agencies and
digciplines to exchange information, avold du-
plicacion, and agsisc ona anothar whanaver ap-
propriate. This need is pacticularly relevant
when one considers the low level of resources
devored to fishery managesent in waters off the
soucthsascorn Uniced Scaces despice the fact that
some of the nation's largest and most valuable
fishery resources are found here.

Miscellansous Topics

Duriog the session it was noted that soap-
per-groupers were not Takem as a bycateh of
the South Atlantic shrimp fishery. Alse, liccle
iz known concerning discarded fish by the com—
sercial snapper=grouper {ishery except that hook
and line fishermen do not oppesar to hove a dis-
card problem. It was agreed that cstimates of
figh digcarded at sea should he obtained, espe-
clally for the trawl fishery. The present fish—
ery statistical progra= was also discumsed and
all agreed that it should be strengthened.

Parcicipanta also discussed the difficulty
in developing gear to eatisfactorily sample the
snapper-grouper rescource. This {s due in parc

to difficult terrain that snapper-grouper inhabhic

and also to the fact that most commonly usaed
pears appear selective for larger dndividuals.

Another bagic proble= to the management of
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the snapper-grouper rescurces is the fact
that the extent and location of "live=-bor=-
tam areas" on which smapper-groupers con-
gregate is largely unknown in the South At—
lantiz.

The difficulty in obtaining live, healthy
snappers and groupers for tagging experiments
was discussed and it was noted thar tagaing
experiments provide minimal i{nformation when
fishing effort is undocumented.

The subject of repopulation of a fishing
area after it had experienced high levels of
fishing pressure was also discussed, but ne
one had any estimates concerning tisme of re-
covery in guch a case.

Susmary and Recommendations

#All agreed that fishery managera must de—
termine the location and extent of "live-bot-
tom” habitat as soom as possible. Similarly,
it was agreed there was a great need to devel-
op quantiraciva sampling cechniques for stock
gssessment of live bottom species.

There was unenimous sgreesent cthac fishary
gtatistics for both the recreational and com-
mercial fishery must be strengthened and ex-
panded as soon as poasible. Specifically, de-
talled commercial effort dara concerning total
trip length, actual fishing rime, fishing loca-
tion as close as can be reasonably cbtained
from fishermen, landings by gear type and gear
number, bait used if hook and line, nusher and
specier dimcarded ar sea, depth, and crew size
should be collecred. Standsrd vessel informa—
tion including electronic equipment u=med to lo-
cara fiah should be obtained. Biolegical sam-
ples including length-weight daca, siece compo-
sition of catch, stomach contents, hard parts
for aging, and gonadal condition should ha ab-
tained as required. A similar set of data in-
eluding angler days and angler preferences
should ba collected for the recreational fish-
ery. MAll eategorisa of recrearional fishermen
should be sampled whether they use charter,
headboat, or private water craft.

Table 2 illuscraces that lictle 1s known
concerning the snepper-grouper resource. Pri-
mary information gaps and needs roughly in
order of descending fmportsnce are (1) igne-
rance of parent-progeny relatlonships, (2)
lack of good estimates for growth and mortality
rates for several species and in particular
how these rates may respond to changes in abup-
dance induced by fishing and other stresses,
{3} ignoronce of stock identity (&) species
intaraction, and (5} role of environment upon
recruitment .
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3.

Hansgement Recommendacions

ALl available evidence indicates that

the snapper=grouper respurce is relative-
ly limiced and domescic Fishing efforct,
commercial and recreational, is increa=
Sing. This strongly indicates that there
is no surplus avallable for a foreign
fishery.

F!.Bhury managers, becauvse of the apparent-
ly limited extent of the resource and re-
cent experiences fn the Gulf of MHexico,
should seek o scabilize the level of
carchen ag scon as porsible. This can
peobably be accomplished best by establish=
ing separate quotas for commercial and re-
ereational catches which should be adjust-
ed annually depending upon the state of
the resource.

Fishery managers must have an adequate

fishery statistical program in order to
monitor trends in the fishery and allow
them to evaluate the affects of manage—
mént decisions. Such a system would ap—
pear to require a mandatory reporting

system and a vessel license progrem. A
salt water license or permit aystem may
also be required in order to obtain ade-
quate recreational fishery statisties.

Fighery managers must evalve a flexihle
management system with appropriace pub-
lic input that can respond in a cimely
manner to changes in the biological
condition of the resource andfor the
economic-social-policical realiciea
confroncing cthe fishing induscry boch
commercial and recreationmal.

Biological Research Goals

Stock identicles must be confirmed.

Parent=progeny relationships must be
clarified for important specles.

apecies interactions must be underatood.

The extent and location of live bottom
areas must be documented.

Appropriate quanticacive sampling tech-
niques for live bottom species mustc be
developed.

ALl important species must be aged.

Accurate growth and mortality estimaces

for importunt species must be determined
and appropriate yield-per-recruit analy-
ses completed in order to provide Fish-

ery managers with alternative harvesting
strategles.

The role of the environment upon recrulc-
ment sust be determined.
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9.

The relationship between amount of
available veef habitat and recruie-
ment muat be documented,



ECCHOMIC AND SCCIAL OCOMSIDERATIONE SECTIONAL MEETING

Chalrman: Dr., ¥enneth J. Roberts
hAssociate Profeszor
Department of Agricultural Economics and
Rural Sociology
Clemson University

James Cato

Orvilla Cunningham
Roburt Dixon

Jim Easley, Jr.
Davis Folsom
Steve Coldstein
Jack Kesnar

David Liso

Participants:

Discussion

The parcticipants in this session fncluded
soclal sclentists by necessity and biologists.
The mixture produced the lively axchanga as-
sential to the realization of workshop chjoc=
tives. There being considerable displeasure
with the term "socio-economics", the group
sought to make explicit elements of fishery
management important to individual users, in-
dustries, and the public sector. A concise
and hopefully factual account of the general
points agreed to procedes the recounting of
the group's treatment of the scssion assign—
ment. The group went through the process of
deseribing existing daca sources, the nesd
for time seriez daca, and char which was need-
ed yet absent.

"Socto=-Econosics”

Socio—economicas is a term with no clearly
identified origin. Ferhaps its appesal as an
all inclusive term is also its weskness., The
problem hinges on the fact that it is difficulr
to make any sense of it oparacionally. Ic mer-
wes a useful purpose when general discussion is
underway bur appears to be unsatisfactory for
organiring investigations and reaching conclu—
sions. Certainly, socio—economica ancompasses
many professions. Without an understanding of
the focus of sociology, anthropology, economics,

Jay Lowe
Charles Moore
Tom Murray
Harold Hix
Fred Prochaska
Larry Smith
Ronald Stover

and groups atilizing [ish resources. Political
science and lav may be logical additions to
professions wicth a roles ro play in derarmining
social considerations of optimum yileld. The
"economic factoras" in optimusm yield are not the
exclusive domain of the economics profession.
While economic studies provide information
dealing wich allocation of resources among com=
peting users and uses in relactlon to an objec-
tive functiom, the preferences of individuals
and groups along with insight to socletal
changes arising from management will {impact
concluslons from sconomic atudies in an itera-
tive fashlions.

Secial sciences faved better than biological
sclences (n PL 94-265 becawse 1t lumps all
biological considerations inte the term eco=
logical factors, Perhaps thara is a refersnce
point here for social sciontists. Just as
ecological factors refer to relationships among
living organisms and between them and habitats,
social sclences deal with relacionships between
individuals, business enticies, and the insti-
tut fonal environment created ro buffer dndividoal
actions. A significant increase in performance
will require effective use of professions within
the social sciences.

Production and Value

The magnitude of che commercial fishing har=

and political science, individuals in the pro-
fessions will be laboring forever under the burden
that socio-economics Is A home for topics which
do not fit elsswhere and a aymbal of the usar's
ignorance, The terminology of PL 94-263 is some-
what of an improvement in that socisl and econo—
mic fEctors are separate components of optisus
yleld. Socilological and anthropological profes—
sions can provide insight to preferences, tradi-
tlons, values, and lifestyles of individuals

vest was thought to be acceptably depicted in an-
nual statistical reports. However, some lmprove-
ment in terms of shortening the delay in releasing
statistics is nocessary. Annual statlistles on
commercial harvest wvould be more useful if produc-
tlon vere reporced by gear type, Bite of harvest,

and port landed. Tt was teasoned that such additions
to production data would provide insight to the eco—
nomic activities of harvesters {n addirion to the
resource itself. The haorvest of commercial sporc=
fishing vessels e as adequately reported as funds going
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to this efforc will allow. This cask parformad
by the Beaufort Lab of the Hatiooal Marine Fish-
eries Service warrants the continued supporr of
the sclentific cosmunity. Pechaps because of
gcale the data are readily available. A woid
in produccion [igures requiring systematic at-
cention iz the harvesc of privately operated
recreational vessels. A fundamental approach
to developing o sampling scheme to reveal chis
harvear will require definicion of the popula-
tion, escablishmenc of mechods ro secure accu—
rate welght and species teports, and assurance
of timely reporting of data. The harvesc of
privace recreational vessels Is the deficlency
in the produccion daca base which peeds region-
al attention to correce. Other deficiencies
known to be real but of lesser importance ure
the harvest of recreational and commercial
divers apd the crossover (rom a recreational

o commarcial fishing operation (i.e¢., the
sale of recreationally caughe fish). The lac-
ter was hypothesized to be of more significance
in Florida.

Ex-vossel value data for commercial fishing
operations are reported with the same regu-
larity and delay as production figures. Most
participants could recall occasions where mar-
keting agreements may mask real values but on
the whole it was falr the significant value
aberrations originace with inaccurate praduc—
tion data. Thisarises vhen commereinl caceh
is woreported andfor when production is not
reported by fish size. Several species are
graded prior to sale. Two or three prices
may ba roceived. Commercial production data
should be reported by grade in order to
correct the situation. Value by gear type
and location is desairable. The same comments
hold for thias case as wers offered for pro-
duction data.

Value estimates from commercial sportfish-
ing and private vessel recreationist are not
available. The Beaufort Lab's work with the
comnercial sportfishing fleet providez the
building block of value estimation - parti-
cipation data. Social scientists need more
derailed participarion daca, if ner value of
aporcfighing on head and private bhoacs ia
to be estizated. Gross expenditure data are
ugeful in depicting the distribution of sport-
fishing revenues throvghout an economy and
idencifying ica {mpacc bur ir can not serve
as the desired measure of ner valus. This
requires demand analyses with explicic treat=
ment of catch rates and species composition
of the cateh. Imnsight to the motivations
of recteatlonal fishermen Is somcthing social
mclenciste can provide. This is essential
to the estimacion of values and their incer-
pretation. Implicit in any value estimate is
a cateh rate, speclies composition, fish size,
and octher facrors which social scienciste are
capabla of making explicir as a means of as=-
suring proper interpretations of research
resules.

7

Social and Ecopnomic Characteristics

Both quantitative and qualitative ele—
ments are involved im this type of infor-
mation. A partial 1iat of components of
social and economic information is presentc-
ed in Table. 1.

Regarding commercial fisheries, infor-
motion on job alternmacives within and out-
gide the industry 1s neaded. Some inaight
to the mobility of effort and femilies in
the South Atlantic Bight would help gulde
sociel science invescigacions. A regional
study of shrisper mobility ie underway by
David Liso of the Haorine Resources Research
Institure. More effortse are needed in
terms of finfishermen. Motivational &tu=-
dies of commercial Fishermen would help de—
termine such fundamental things as che fish-
erman’'s viewpoint on income, time off, what
he percieves to be the value of his effort,
and what he is acteally pursuing. Incomplete
dota are available on the level of commer—
clal fishing capital investmant. This neads
ta be refined. Insight into the experience
or investment of caveer time in the commer-
cial fishery i{& nesded.

In terms of the recreational resource,
fundamental information on who uzes the
resource, how far they travel, the nature
of other activitiss they porsue while on the
coast, expenditures made on the way ta the
glte and at the site, and which sxpendi-
tures are related to sportfishing. Accuratce
interpretation of such data presupposcs
knowladge of the participants income class,
their frequency of participarion, and their
motivation.

The group emphaslzed that the social
and economic informarion needs do not re-—
present a shopping lisc. To do chig would
invite others to ignore the statements. Thae
informacion needs portrayed in this section
ars the minisum needed to shape coherent
statesents about commercial and sportfishing
aspects of the resource.

Costs and Returns

Better data and annlyses are availabla
on this topic thon smy other the group vas
asgigned. The commercinl fishing aspect is
under study in Florida and South Carolina.
The previously menticned mobility study of
the reglon's shrimpers will generate costc
and return dats for 1976. The shrimp fleac
represents latemt effort capable of furcher
developing offshore resources. A study by
Tom Jones at Clemson Universicy will yield
five years of dats on emch of forty shrimp
trawlers, The analysis will be completed
in 1977. Some improvements are necessary in
terms of informacion on hook and line commer=
cinl fisharmen.



Table 1. A partial listing of the components of social and econcmic {nformatlon.

Socio-demographic Socie-psychological Economic
age motivation mobility
Bex marketing
educacion methods costs
accupatian participation ratea revenue
incoma experience efficlency
family size investment

David Liao also has a study underway to
be completed in 1978 which includes a survey
of approximately twenty head and charcer
hoats. Whila this is a good scarc, it is not
nearly enough. One of the needs is a contin-
uing commitment to this toplc. This would
gonerate time series data in order to deter—
sine changes over time. .Just as biologiscs
use anmual date to secure insight to the bio—
logieal status of & resource, sociaml scien—
tists seek time scries date to reveal rela-
clonships not possible through the use of
croge section data. The purpose is to delin-
eate Lo a sclentific manner the impacet of
extreme and marginal alterations in current
fishery use.

Social and Economic Aspects of
__Markoting ond Processing

Informacion needed hare concerns the mar-
ket structure of the processing industry.
More specifically, data needs include econom—
ig concentracion of firms handling the pro—
duct, numher of fimms, employmant, and other
gimilar forces. Extensive work im this field
is underway for Florida by Fred Prochaska at
the University of Florida. Margin informa-
tion would include gross marging, net margins
berween the vessel and wholesale, and between
wholesale and the consumer. It is beneficial
to have the type of use or the market channel
into which commercial produccs are moving and
insight to the import of snapper-grouper.
There i& a natural link becwean social sclance
and the development of markets for underuti-
lized species cmught incidental to the pursuic
of ochar speciea. To creace or enhance mar-
kets one endeavors to persuvade consumers
through various communication techniques.
Spocial and paychological facrors can have a
significant bearing on the success of market
developoent programs.

Resource Allocacion

The workshop chalrman encouraged the de-
velopment of a list of resowrce allocacion
considerations. The group decided to do two
things in this regard. First, the group pro=
poses, that when the tople of resource alloce-
tion is discussed that people veference thair
comants to the parcicular uwser groups invel-
ved. The following user groups are particu-

- 38

larly important. The commercial fishery was di-
vided into five sub-categories: foreign fisher-
men, domestic pot or trap fisherman, domestic
hook and line fishermen, domestic trawlers, and
dosestic divers. The comment was made that in
Georgia a small commercial spear fishery for
groupar exizcs. The sporcfishing category can
be divided into comsercisl sportfishing vessels
(head and charter), private boat rec¢reational
tisherman, and divers. Three othér categories
of pecple affected by allocation decimions are
processors, Intermediates in the marketing chain,
and the final consumer. Discussions of resource
allocation devold of reference to the impacted
group invites confusion, arror, and inefficiancy.

The second point is the actual list of cri-
terla pertinent teo resource allocation. In no
particular order of importance, supgested cricar-
1a are:

l. management and the regulacery cost of
an allocation scheme,

2. economic efficiency,

3. income impact,

4. employment impact,

5. impacts on fishing communicias and coasc-
al communities dependent an recraacianal
fishing,

6. the impact on food supply,

T. tha impact on the price of food products
which raach the consumer and the cosc of
recreational fishing,

8. the i{mpact on the number and geopraphic
avallabilicy of fishing experiences.

The last criterion was judged important to
highlight because of differeuces betwean the range
(accees) rhat commercial fishermen have over a
weak or ten day cruise in the bight as opposed to
comsercigl and privace sporcfiszhing vessels. The
lateery are basically day-trip and are confined to
a narrower range if they are going to work the
fishery effectivaly. TIn general allocators must
focus attention on the diversity of opportunities
provided in a geographic mres to the above listed
USET FrOups.

Summary and Hecommendations

Based upon discussiens held during the sec-
tional meeting on economic and social



conslderations relevant to the future manage-

mont and

utilization of the South Atlantic

Bight snapper/grouper tesources, the meeting
participants want to emphasire the following
informational needs and recomsendscions.

In the

1.

2.

3.

LF

areas of produccion and values

To obtain annusl production scatis-
tica on the commercial hacvest by
gear type, harvest area, and port
landed in order to provide insight
into the economic acciviclies of
harvesters.

Io obtain data on the produccion of
privately operated recreational ves-
dsels,

Mora decailsad participation data to
estimate the net value of recrea-
tlonal fisheries.

Information on the motivaclona of
recreational fishermen is needed for
the estimation of values and thelr
interpretation.

To obtain data on the production of
recreational and commercial divers
and on the crosaover from a recrea-
tional to A commercial Fishing ope—
ration (i.e., the sale of recrea-
tlonally caught fish).

Ta Improve the accuracy of commer=-
cial harvest daca, by obtaining un-
reported data and produccion by fish
size, in order to be asble to gene—
rate sore meaningful and useful ex-
vessel catch wvalue daca. Value in-
formacrion by gear type and location
is also desirable.

In terms of social and economic character=
istics, dara on the following elemants are
needed relative to both commercial and re-
creational aspects of the resource:

1.

In the

2.

Socio-demographic: age, sex, educa-
tion, ocecupation, income, and family
size.

Socio-paychological; motivacion,
goals, methods, participatien rates,
and experience.

Economic: mobility, marketing, coats,

revenue, efficiency, and investments.
area of costs and returns:

Better information iz nesdad on tha
commerclal hook and line Fishery.

A continuing commitment should be
made to allow the generation of
cime series daca in order to de=

ing:
1.

1.

In the

1.

2.

tarmine changes over time.

In the areas of marketing and process-

Information ia nesded relative

to the market structure of che
proceéssing industty to include
such aspects as the cconomic
concentration of firms handling
the produce, the numbar aof firms,
and employment.

Information is needed on opera-
ting margins, such as gross and
net margins berwepn the vessel
and wholesale levels and be-
tween wholesale and the con-
BLUDET

It would be useful to have in-
formation on the sarket channels
into which the comsercial pro-
duces are moving and insight to
the import of smapper/groupaer
products.

area of resource allocation:

All discussions should be ref-
erenced to the particular
groups inveolved when discuss-
ing resource allocation in or-
der to avold confusion, error
and inafficiency. The follow—
ing groups were idencified for
this purpose: cosmercial fish-
ery - foraign fishersen, domesa—
tic pot or trap fishermen, do-
mesatic hook and line fishermen,
domestcic ctrawlers, and domestic
divers; recreational fisheries
= comsercial sporefishing parcy
boats, private boat recreational
fighermen, and divers; other ca—
tegories - processors, interme=
diates in the marketing chain,
and consumers.

The following items should be
considered in any lisc of cri-
toria pertinent to resource
allecation: the sanagement and
regulatory cost of an alloca-
tion scheme, economic efficiemcy,
income impact on fishing commu-
nities and coascal communitics
dependent on recreacional fish-
ing, the impact on food supply,
the impact on the price of food
products which reach the con=
sumer and the cost of recreacion—
al fishing, and the impact on the
number and geographic availability
of fishing experiences.
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Bobh Hinaes
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Discusaian

In discossing the development of the
snapper—grouper fishery, our panel first
identified bagic concerns. Firsc, we recog=-
nized that it was imperative that managemént
agencies addresa the imporcance of the snapper-
grouper fishery, both in che Carclinas, as well
as in neighboring arcas. Second, we felt it
was critical to have stocks promptly asscssed.
Without chia informacion, and without che on—
going concern of management personnel, we
believed that this small, but important Eish=-
ery, would not be constructively developed or
managad. Third, we recognized pocencial con=
flicts berween sport and commercial interescs.
Wi noted that such issues should be promptly
and realistically addressed. Fourth, we re-
cognized technological advances within the
commarcial industry, i.e., scphiscicaced gear,
which will require management attention.

Realizing that chese matters vere beyvond
our immédiate control, Wwe went on Eo identi-
fy ocher areas thar could receive immediace
local actention, i.e., qualicy control, moder-
nization and marketing.

Regarding qualicy contral, we noted con-
ditiens on vesselE. Lt was pointed ocut that
catches are being jecpardized, particularly
when held onboard during long or warm weather
trips. Further, once such product reaches
the dock, it is not being well cared for.
Present handling, parcicularly manual off-
loading and existing dockside facilicies, are
insdeguate. A distinct need for moderniza-
tion was thug idéntifled. Improved refrig-
erated transportacion was encouraged, a
furcher scep to insure quality comtrol. We
went on to cheerve the need for product
standards, labeling and inspection. For
ovarall industry protection, we falt the lac—
ter issues, while concroversial, musc be
promptly addressed. While it was not our
posicion to advocate, we did acknowledge a
sarious nesd to guarantes whalesomensss.

Duwitt Hyatt
Jim Payne
Tony Reisinger
Jack Riwvers
David Smich
Dale Theiling
Larry Trodd

As polnted outr, this area, South Caro-
lins and Georgia in particular, needs to im-
prove lts marketing and transportation systems.
From an averall finfish development perspective,
the snapper-grouper fishery provides an excel-
lent conduic.

Wi recognized that much of tha rqginn‘n
future fisheries development hinges on construc-
tion of modern seafood industrial parks. Whe-
ther or not Industrial parke will ineclude the
full range of services, {.e., fuel, ice, pro-
cessing or freezer wpace, all must be considered
as part of needod modernization. Again, the
snappar-groupar fisheary may merve ra stimilate
this type of modernization snd centralizacion.

We looked at selling "the seafocd concept"
for the reglon. The acquisition of meaningful
statistical and marketing information will be
required, particularly in efforts to sell South=
east products outside the Fulton Fish Markst. To
encourage accantion in new markets, a tremendous
amount of cooperacion, as well as joint industry-
government support, will be neaded. The fact that
many groups are represented here today, and were
represented on panels, is sufficient indication
of the interest and need to move forward.

Ve also comsented or dwalled on specific

issues including:

1. The need for better education and train-
ing for fishing personnel, as well as
improved recrultment for che fleer;

2, The need for continued support of ex—
tenslon programs. We were perplemed
by assumptions thar thess programs
will sutomatically continue. We strong-
1y encourage the support and expansion
of these activities, especially field
gervice operations (advimary agenca),
ng well as dn-service nctivities, 1i.e.,
management and comunication workshops;

3. The encoursgemsnt of selecced arcificial



reef programs, Beyond habitat de-
velopment, we fele that reefs pro-
vide relief to sportfishing interests.
We had mixed feelings, however, as to
need for development of reefs far
offshore, particularly nesr live bot-
toma or commercially fished zones.
With porential reef development fur=
ther and further offshore, we felr
conflict will be inevitable. We were,
however, optimistic that federal agen—
¢les might map these bottoms, thus
helping te locate appropriate ceef
sltes. We encourage such work;

4. The support of Fishery Market Hews
Report, along with development of
related scarisrical programa. Scate
statiscical programs, like that in
South Carolina, must be preserved.
Further, we encourage broad dissemi~
nation of Southeastern fFisheries
information to all appropriate cos—
munlcatlon systems. Such programs
must be supported at the current
level, if not expanded; and,

5. The concern for state promotional
activities, particularly since near-
by states have aggressively invol-
ved themselves in such efforts. Using
home economista and seafood markecing
people, wich technical support from
the Hational Marine Fisheries Service,
wie fele that the Coastal Plains states
should each, respectively, address
their role in saafood promotion. Not
only would chis apply to markacing
accivicies out of the reglon, but
progra=s within states as well.

Summary and Hecomsendations

In susmary, we viewed the snapper-grouper
fishery as being an excellent development
cpportunicy. We noted rremendous market po-
tential; opportunity for improved qualicy
control; need for loglstic and existing fa—
cility improvement; encouragement of capl=
talization; involvement of management La-
sues; and concern for greater cooperation
between industry snd govermment. Owverall,
we sensed a growing interest for promoting
fisheries and seafood development in the
entire Southeast. The snapper-groupor
fishery, to us, seemed to be a unique focus.

Filoally, it should be noted chac chis
conconsus report was prepared by the entire
fighery development panel. Not being a
finfish biologist, I much appreciate the
groups help in preparing and editing this
overviev. Further, 1'd like to note, om
behalf of our panel, that the intreductory
presentations were very useful, particularly
in preparing our assegsment.

&1



WORESHOP PARTICIPANTS AMD THEIR AREAS OF FXPERTISE, RESEARCH
RD/OR INTEREST IN SNAPPER/GROUPER STOCKES

Anderson, Roger

Gulf & Seuth Atlantlec Fisheries
Development Foundarions, Ine.
504 West Kennedy Blwvd.

Suite No. 571

Tampa, Florida 33607

Expertise, Research and/or
Interesc: Flshery development,
new induscry development and
marketing.

Anderson, William D.

Grice Marine Biologicasl Laboratory
205 Fort Johnson Road

Charleston, 5. C. 29412

Expercise,; Ressarch and/or
Interest: Systematics of snappers.

Barans, Charles

5. C. Wildlife and Marine Resources Dept.
Marine Rescurces Division

217 Ft. Johnson Road

Charleston, 5. C. 29412

Expertise, Research and/or

Interear: Evaluation of gear for assess-
mant of speciss from uvntrawlable arcas;
life history of snapper/grouper stocks,
routine monitoring of demersal fish stocks,

Bearden, Charles M.

§. C. Wildlife & Marine Resources Dept.
Marine Resources Divialon

217 Fr. Johnson Road

Charleston, 5. C. 2194121

Expercise, Research and/or

Incerest: Fisheries sanagement and
development of marine fisheries

Besba, Stan

Coascal Plains Regional Commission
213 East Bay Streel

Charleston, 3. C. 29401

Expertise, Research and/or

Interesc: Seafood park development,
new market developsent and promotion
of marine [isherles.

Burrell, Vic

5. C. Wildlife and Marine Resources Depr.
Marine Hesources Division

217 Ft. Johnson Road

Charlssron, 5. C. 29412

Expertise, Research and/or

Interest: Fishery biology,
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Caro, James C.

Department of Food and Resource Economics
1170 HcCarey Hall

University of Florida

Gaimesville, Florida 32511

Expercise, Research and/or

Incereac: Member of scientific and sta-
tiscical committees of both the South At-
lantic and Gulf of Mexico Fishery Manage-
ment Councils; economics of snapper/grouper
fishery.

Costello, T. J.

South East Fisheries Center (N{F3)

75 Virginia Heach Drive

Mimmi, Florida 33149

Expertise, Research and/or

Interest: Aquaculture of marine fish; eco-
logy of reefs; possibilities of a "put-take"
sporeas Fishery for marine fiah,

Courtenay, Walter R., Jr.

500 K.W., 20th Street

Florida Atlantic University

Baca Rarem, Florida 334131

Expertise, Reassarch and/or

Interest: Life history studies; identifi-
cation of Juvenile spnappers and groupers.

Cunninghsm, Orvilles

Department of Sociology

Clemson University

20=-E Tillman Hall

Expertise, Research andfor

Interesc: Sociologleal studies of marine
figheries.

Cupka, David M.

. C. Wildlife and Marine Resources Dept.
Marine Resources Division

217 Pt. Johnson Road

Charleston, South Carolinm 29412
Expertise; Research and/for

Interest: Fisheries management.

Davis, William P.
Environmental Control Agency
Bears Bluff Laboratories, Ine.
Johns Island, 5. C. 29455

Dawson, Eichard

5. C. Wildlife and Marine Resouces Dept.
Marine Resources MHvision

217 Pe. Johnson Road

Charleston, 5. C. 29412

Expercise, Research and/or

Interest: Ecology of offshore smapper/
grouper habicace and communicies.



Dixon, Hobert L.

Hacional Marine Fisheries Service
Beuufort, North Carolina 28516
Expertise, Research and/or
Interest: Recreational catch and
effort data; live bottom community
atructure; life histories of resf
fighes.

Eaaley, J. E., Jr.

Department of Economiec & Business
and Agriculceral Extension Services
K. C. State University

Raleigh, North Carelina 27607
Exparcise, Research and/or

Interesc: Marins aconomice and bio-
economic medels.

Eldridge, Peter

8. C. Wildlife and Marine Resources Dapt.
Marine Resources Division

217 Fr. Johnson Road

Charleston, South Carolinm 29412
Expertise, Research and/or

Interest: Population dynamics and
fisheries managesent.

Elvers, Doug

Hale Bogge Federal Building
500 Camp Street

New Orleans, Louisfana 70130

Finne, Guanart

Clemson University

P. 0. Box 3158

Charleston, 5. C. 29407

Expertise, Rescarch and/for
Interest: Fisharies technology and
seafond extension.

Florio, Donna

5. €, Wildlife and Marine Resources Depc.
Marine Resourcea Division

217 Fr. Johneon Road

Charleston, 5. C. 29412

Folsom, Davis

5. C. WiLld1ife and Marine Rescurces Dept.
Marina Resources Division

217 Fe. Johnson Road

Charleston, 5. C. 29412

Expertise, Research and/or

Interest: Marine extension acrivicies.

Goldstain, Steve

S. C. Wildlife and Marine Resources Dept.
Marine Resources Division

217 Fe. Johnson Road

Charlescon, 5. C. 29412

Expartise, Research and/or

Interesr: Planning for the development
and management of the snapper/grouper
fishery.

41

Grimes, Churchill B.

¥t. Pisher Marine Resources Center
1910 Arendell St.

M. €. Marine Resources Center

Morehead Cicy, H. C, 28557

Expertise, Research and/or

Interest: Vermilion snapper and porgy
life hiscories and population dynmmics;
community ecology of continental shelf
reef and rock cutcropplng areas.

Harriz, C. Duane

Ca. Dept. of Natural Resocurces

Coastal Fisheries

F. 0, Box 1676

Brunswick, Georgia 31520

Expertise, Research and/er

Interest: Standing stock assessment of
artificial reefs; sportfishing catch
composition and catch per wnit effort.

Hines, Roberc J.

Coastal Plains Center for Macine
Development Services

1518 Harbour Drive

Wilmington, Worth Carolina 28401

Expertise, Ressarch and/or

Incerasc: Fishery development in cen-

junction with economic development mis—

sion of Coastal Plains Regional Commission.

Huntaman, Gens R.

Hational Marine Fisheries Service
Atlantic Estuarine Figharies Center
Baaufort, Meorth Carolina 28516
Expertise, Besearch and/for

Interest: BSouth Atlantic Bight offshore
bottomfish-populacions, life histories
and recreational fishaery.

Jeffrev, Horris

8. €. Wildlife and Marine Resources Dept.
Marine Resources Division

217 Fr. Johnzon Hoad

Charlestonm, S. C. 29412

Kalber; Fred

Florida Department eof Natural Rescurces
Marina Laboratory

100-8th Avenue, S. E.

St. Petersburg, Floridsa 33701

Keener, Jack

5. C. S5ea Grant

Clemeon University

P. 0. Drawer 1100

Georgetown, 5. C. 29440

Expertise, Research and/or

Interest: Trawl pear and mechods; exten-
sion work.



Keiser, Richard K., Jr.

8, C. Wildlife & Marine Resources Dept.
Marine Resources Division

217 Fr. .Johneon Rd.

Charleston, 5.C. 29412

Expercise, Research and/or

Incerast: Fisheries biology and resource
assessment.

Koenig, Chris
Dapartment of Blology
College of Charleston
88 Ceorge Straet
Charlescen. 5. C. 29401

Liae, David 5.

%, C. Wildlife and Harine Hesources Dept.
Marine Remources Divielon

217 Ft. Johnson Road

Charleston, 5. C. 29412

Expertise, Research andfer

Interest: Economice of marine fisheries.

Lowe, Jay

Dapt. of Sociology

Clemson Univeraicy, 102 Tillman Hall
Clemson, South Carolina 29631

Experciae, Resaarch andfor

intarest: Social factors in management of
snappec/grovper fishery; datermination of
management techniques that will work and be
acceptable to the fishermen.

Macklin, Ed.

0lympus Research Corporation
Jersey Lane

Hanchester by the Sea, Ma. 01944

Mahood, Robarc K.

Georgia Dept. of Natural Rescurces

Coastal Fisheries Office

P. 0. Box 1676

Brunswick, Georgis 31520

Expertise, Research and/ar

Intercst: Marine fisheries mensgement and
development of a comsercial and recreacional
fishery for snapperfgrouper.

Manooeh, Charles 5., III

Hational Marine Fisheries Service
Beaufort, North Carclina 28516
Expertise, Ressarch and/or

Incerest: Life history and populacion
dynamics.

Melenzie, Michasel D.

8, €. Wildlife and Harine Resources Dept.
Marine Resources Division

217 Fe. Johnson Road

Charleston, 5.0. 29412

Expertise, Research and/or

Interesc: Fisheries sapagement and
development of marine fisheries.

Miller, David

Harine Extension Canter

University of Georgla

F. 0. Drawer 13687

Savannah, Georgiam 31406

Expertise, Research and/or

Interasc: Commercial fishery potential
of Georgla cuter shelf area.

Moore, Charles J.

5. C. Wildlife and Marine Resources Dept.
Marine Resources Divisisn

217 Ft. Johnson Road

Charleston, 5. C. 29412

Expartise, Research and/or

Incerest: WUrillzation and potential of
spapper/grouper as a recraational fishery;
benefits and utilizacion of artificiml reefs.

Murcay, Tom

5. C. Wildlife and Marine Resources Depr.
Marine Reaources Division

217 Fr. Johnson Road

Charlescon, 5.C. 29412

Myacr, Dewltc O.

5. €. Wildlife and Marine Rescurces Depl.
Marine Resources Division

217 Ft. Johnson Road

Charleston, 5.C. 29412

Expertise, Research and/for

Interest: Development of aritificial reefs
as hakiat for snapper/grouper stocks.

Nakamura, Bugene

Hational Marine Fisherlss Service
Panama City Lahoratory
P. 0. Box 4218

Panama City, Florida 32401
Mix, Harold

Department of Sociology
University of Georgia
Achens, Ga. 30602

Parker, R: 0., Jr.

Narional Marine Fisheries Servica
Beauforr, North Carolina 28516

Expertisa, Research and/or

Interest: Tagging, underwater scudies,
populacion estimations, seasonal abundance
apecies composition and behavior of reef
Finhaa.

Payne, Jim

Southern Dffshore Fisherman's Associacion
12781 Gulf Boulevard

5t. Petersburg, Florida 33700

Expertlse, Hesearch and/or

Interest: Development of commercial off-
shore fisheries.

Powlaez, Howard

8. C. Wildlife and Marine Resourcas Dept.
Marine Resources Division

217 Ft. Johnson Road

Charleaton, South Carolina 29412
Expertise, Research and/or

Interest: Distribution and abundance of
larvae by drift = recruitment studias in
South Atlantic Bighe.

Prochasks, Fred J.

Universicty of Florida

1170 MeCarty Hall

Gainesville, Florida 32511

Expertise, Research and/eot

Interast: Bis-economic modeling of the Gulf
grouper/snapper fishery; induscrial seafood
port study; sclentific advisory om grouper/
snapper fishery for the Gulf Council; social
and economic profilas of commercial fishermen.



Relsinger, Tony

Coorgia Depe. of Natural Remources
Coastal Figharies Office

P. 0. Box 1676

Brunswick, Georgia 31520

Expertise, Hesearch and/er

Intereat: Artificial reefl and natural
reef investigacions.

Rhodes, Raymond J.

5. C. Wildlife and Harine Resources Depr.
Marine Resources Division

217 Ft. Johnson HRoad

Charleston, South Carolina 20412
Exparcise, Research andfor

Intareat: Fishary managemant and impacr
of fishery development.

Richardson, Ed

6. C. Water Resources Commission

3830 Forest Drive

Columbia, South Carolina 29204

Expertise, Hesearch and/or

Interest: Live-bottom arcas and potential
effects of offshore hydrocarbons development
and accivicies on theas resources.

Rickards, Willlam L.

URC 8¢a Cerant Program

K. C. Scate Universicy

Raleigh, North Carclina 27607

Expartise, Research and/or

Interest: Biology mnd ecology of fishes.

Rivers, Jack

Univaersity of Ga. Marine Extension Sarvice
P. O. Box 517

Brunswick, Georgia 31520

Expertise, Research and/or

Interest: Promote [infishery off Ceorgia
coast.

Roberts, Kenneth

Marine Advisory Progrom Coordinator
Pept. of Agrlcultural Economics and
Rural Sociology

Clemson Universicy

Clemgon, 5. €. 29631

Expercise, Research and/or

Interest: Economics and development of
marine fisheries.

Roe, Richard B.

Marional Harine Fisheries Service

3300 Whitehaven N. W.

Washingten, D.C. 20235

Expertisa, Ressarch and/or

Interest: Management, disctribution and
asscssnent of groundfish.

Sandifer, Paul

5. C. Wildlife and Marine RBascurces Dept.
Merine Hesources Division

217 Fr. Johmson Road

Charleston, 5. C. 29412

Schwartz, N. Frank

Instlitute of Marine Science

Eniversicy of North Carolina

P. D. Box 809

Morchead City, N. C. 29557

Expertise, Research and/or

Interest: Ichthyology, zoogeography
and ecology of western Atlancie fishes.

Smith, David C.

5. C. Sea Crant Marine Advisory Program

P. 0. Box 537

Port Roval, 5. C. 29935

Expercise, Reaearch and/or

Interesat: Fishing gear technology and

the managed utilization of fishery resocurces.

Gmith, Larry D.

Georgia Depr. of Katural Resources

P. 0. Box 1676

Brunswick, Georgia 31320

Expertise, Research and/or

Interest: Snapper/grouper as a source of
recreational opportunity along the Ceorgla
continental shelf.

Stender, Bruce

6., C. Wildlife and Marine Resources Dept.
Marine Resourcea DMvisfon

117 Fr. Johnson Road

Charleston, 5. C. 29412

Expertise, Research and/for

Interest: Taxonomy and fdentifications of
larval fishes: distribution, abundance and
ecology of snappar/groupar.

Stover, Romald G.

Soclology Department, Clemson University
Tillman Hall

Clemson, South Carolina 29631

Expartise, Research and/or

Interast: Socioc-economic factors and smocial
organizacion relacive to recreational and
commercinl fisheries.

Sykes, James

Atlantic Estuarine Fisheries Center
National Marine Fisheriss Service
Beaufort, North Carolina 28516
Expertise, Research andfor

Interest: Assesspent of fish stocks.

Tashire, Joseph

Hational Marine Fisherles Service

Miami Laboratory

75 Virginia Beach Drive

Miam{, Florida 33149

Expertise, Research and/or

Interest: Monitor and evaluate commercial
gnapper/grouper Tisheries in the South At=-
lantic, Gulf of Maxico and tha Caribbean Sea.

Theiling; Dale

8. C. Wildlife and Marine Resources Dept.
Marine Resources Division

217 Fr. Johnaon Road

Charleston, 5. C. 29412

Expertise, Research andfor

Interest: Comserciaol fishery landings
data collection.



Trodd, Larry

Western Marine Elect.

2101 Conquistador Circle

Largo, Florida 33540

Expertise, Research andfor

Interest: Utilization of sonar In locating
snapper/grovper hahirae.

Trotr, Lamarr H.

Harional Marins Fisheriea Service

3300 Whicehaven Street

Washington, D.C. 20235

Expertise, Research andfeor

Tnterest: Ecology, assessment and mansge—
ment of fish stocka.

Ulrich, Glean

S. C. Wildlife and Marine Rescurces Dept.
Harine Resources Division

217 Pt. Johnson Road

Charleston, 5. C. 29412

Expertise, Research andfor

Interesc: Commercial snapper/grouper fishery
of South Carolina; wtock assossment, life
history, ecology and management strategies.

Wolff, Maury

Korth Carolina Div. of Marine Fisheries

P. 0. Box 769

Morehead City, N. C. 28557

Expertise, Research and/or

Interest: Assessment, biology and increased
ucilizrarion of snapper/grouper stocks off
Worth Carclina.
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