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PREFACE

The Marine Fisheries Initiative (MARFIN) Program has been
funded since 1986 by Congress to develop, rejuvenate, and
maintain Gulf of Mexico fisheries. Any citizen of the United
States can apply for financial assistance to assist the Federal
Government (NOAA Fisheries) in meeting the goals and objectives
of the MARFIN Program. Each year, MARFIN priorities and
directions for submitting proposals are published in the Federal
Register.

MARFIN is managed by the Southeast Region of the National
Oceanic and Atmospheric Administration (NOAA) Fisheries, with
assistance from members of the MARFIN Board. The Board is
composed of eight members and alternates (plus an ex-officio
member) from the following organizations.

NATTONAL MARINE FISHERTIES SERVICE

Dr. Andrew Kemmerer
Laboratory Director, F/SEC2
National Marine Fisheries Service, NOAA
3209 Frederic Street
Pascagoula, Mississippi 39567

GULF OF MEXTICO FISHERY MANAGEMENT COUNCIL {GOM FMC)

Mr. Wayne Swingle
Executive Director
Gulf of Mexico Fishery Management Council
5401 West Kennedy Boulevard, Suite 881
Tampa, Florida 33609

ALTERNATE: Terry Leary
(Same Address)

SEA GRANT

Dr. James C. Cato
Director, Sea Grant Program
University of Florida, Building 803
Gainesville, Florida 32611-0341

ALTERNATE: Dr. Jack Van Lopik
Director, Sea Grant Program
Center for Wetland Resources
Louisiana State University
Baton Rouge, Louisiana 70803
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GULF STATES MARINE FISHERIES COMMISSION (GSMFC)

Mr. Larry B. Simpson
Executive Director
Gulf States Marine Fisheries Commission
P. O. Box 726
Ocean Springs, Mississippi 39564

ALTERNATE: Mr. John Ray Nelson
President, Bon Secour Fisheries, Inc.
P. 0. Box 60
Bon Secour, Alabama 36511

RECREATIONAL FISHERIES REPRESENTATIVE

Dr. Robert L. Shipp
Professor of Biology
University of South Alabama
Mobile, Alabama 36688

ALTERNATE: Dr. Robert B. Ditton
Department of Wildlife and Fisheries Sciences
Texas A&M University
College Station, Texas 77843-2258

COMMERCIAL FISHERTES REPRESENTATIVE

Mr. Robert P. Jones
Executive Director
Southeast Fisheries Association, Inc.
312 East Georgia Street
Tallahassee, Florida 32301

ALTERNATE: Mr. Ralph Rayburn
Executive Director
Texas Shrimp Association
403 Vaughn Building
Austin, Texas 78701

GULF AND SOUTH ATLANTIC FISHERIES
DEVELOPMENT FOUNDATION, INC. (G&SAFDFI)

Mr. Thomas Murray
Gulf and South Atlantic Fisheries Development Foundation, Inc.
5401 W. Kennedy Boulevard, Suite 669
Tampa, Florida 33609

ALTERNATE: Mr. Mike Voisin
Louisiana Oyster Dealers and Growers Association
P. 0. Box 134
Houma, Louisiana 70361



GULF STATES REPRESENTATIVE

Mr. William S. Perret
Administrator, Seafood Division
Louisiana Department of Wildlife and Fisheries
P. 0. Box 98000
Baton Rouge, Louisiana 70898

ALTERNATE: Mr. Walter Tatum
Alabama Department of Conservation and Natural Resources
Division of Marine Resources
P. 0. Drawer 458
Gulf Shores, Alabama 36542

CENTRAL ADMINISTRATIVE SUPPORT

Jean Martin-West (ex-officio)
Grants Officer, NOAA Central
Administrative Support Center
Federal Building
601 E. 12th Street
Kansas City, Missouri 64106

The Board members assist the Regional Director of the
Southeast Region NOAA Fisheries in developing Gulf fishery
priorities, evaluating proposals for financial assistance, and
monitoring existing projects. The NOAA Fisheries (National
Marine Fisheries Service - NMFS) provides a program manager to
coordinate all of the MARFIN activities, and individual program
officers for each of the projects. A Grants Officer in the NOAA
Central Administrative Support Center (CASC) in Kansas City,
Missouri, administers the awarded projects with the assistance of
the designated program officer.

~The MARFIN conference is held annually and is designed to
allow a free interchange of ideas among all the MARFIN
cooperators, to disseminate information to fishery managers,
researchers, and other interested Gulf fishery parties, and to
assist the MARFIN Board and the NOAA Fisheries in identifying
priorities for future MARFIN projects.

The MARFIN research units include:

- Shrimp - Crabs and Lobsters

- Menhaden - Bottomfish

- Coastal Pelagics - Estuarine Fish

- Reef Fish - Anadromous & Catadromous Fish

- Coastal Herrings - Mariculture

- Ocean Pelagics - Marine Mammals & Endangered Species
- Marine Mollusks - Corals and Sponges
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The conference sessions are organized to address most of the
research units with MARFIN Board members acting as chairpersons
for each of the sessions.

The MARFIN Program was developed around the concept that
fishery data concerning the Gulf of Mexico required coordination.
Many state, university, federal, and private groups were not
working in concert. Enhancing cooperation among these groups was
a key aspect in the initiation of MARFIN. If those of you who
read this document are considering submitting a proposal to
MARFIN, think in terms of cooperation. We would like to see
proposals that bring together talent from a number of areas. We
would also like to receive proposals that could help develop a
fishery resource, maintain an existing resource, or aid in the
recovery of a resource that had been diminished. The economic
aspects of fishery development, maintenance, and recovery are
also key areas of interest.

For further information call or write the MARFIN Program
Office:

Donald R. Ekberg
NOAA Fisheries
Southeast Regional Office
9450 Koger Boulevard
St. Petersburg, Florida 33702
(813) 893-3720
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WELCOMING REMARKS
STRUCTURE AND OBJECTIVES OF CONFERENCE
INSTRUCTION TO PARTICIPANTS

Dr. Donald Ekberg, MARFIN Program Manager, Southeast Regional
Office, National Marine Fisheries Service, opened the conference
and introduced Dr. Joseph Angelovich, who gave the welcoming
remarks.

Dr. Angelovich, Acting Regional Director, Southeast Regional
Office, National Marine Fisheries Service, greeted the
participants and commented that he would not take up very much
time since the agenda was a very ambitious one. He welcomed
everyone to the 2nd Annual MARFIN Conference. He related he was
pleased to see everyone in attendance and that this was the
second annual conference of many more to come.

Dr. Angelovich stated that last year's conference goal was to
look at the results of the program and to make any adjustments
that were needed. This goal was met and the MARFIN program
continues to be a success. The main purpose of this conference
is to see what the program is accomplishing and to share
information. The agenda contains a variety of subjects that
should provide useful information for the current fishery
management. Perhaps, through the discussions, it can be
determined if any areas of research have been overlooked, or if
there are any areas that need improvement. The MARFIN program
has funded something on about every resource in the Gulf and the
money has been distributed equitably among the states,
universities, industry, and in-house fisheries.

In his final remarks, Dr. Angelovich reminded the participants
that what they are presenting at this conference is very
important to the MARFIN Board in order for them to be aware of
where the program ought to go, what the priorities ought to be,
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and that the Board will be using this information to make
recommendations to the fisheries service on how the funding
should be allocated.
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THE STRUCTURE AND ECONOMICS OF THE CHARTER AND PARTY BOAT FISHING FLEET
OF THE GULF COAST OF FLORIDA (MARFIN {f NA87WC-H-06141)

Dr. Stephen M. Holland, Department of Recreation, Parks and Tourism
Dr. J. Walter Milon, Department of Food and Resource Economics

227 FLG or G129 MCC, University of Florida, Gainesville, FL 32611

Introduction: The purpose of this project was to provide federal and

state fisheries managers with information on the social, business and
economic aspects of the charter and party boat fleet on the Gulf Coast
of Florida. Charter and party becat operators along the west coast of
Florida were interviewed at their home port by field personnel between
February and -July of 1988. One hundred and forty five charter boat
captains and twenty-one party boat captains in 15 different ports were
interviewed. This is approximately one out of five of all the charter or
party captains on the Gulf coast. Below is a summary of major findings

for each group of operators by specific study objective.

Resuits:

Objective 1: To update and describe the distribution of charter/party
beoats by location:

- A" total of 808 boats were identified as operating as
charter/party boats from the west coast of Florida. This is 777
of all the charter or party boats in Florida (including Atlantic
coast) and 75% of all the for-hire boats operating from the
United States in the Gulf of Mexico based on a 1987 boat census.

- There are about 70 party boats and 738 charter boats operating
from the west coast of Florida and the Keys.

- A total of 223 boats (287) were identified as operating around
the Florida Keys, 364 boats (45%) operating off of the western
peninsula coast and 221 boats (27%) from panhandle ports.



Objective 2: Describe which species the charter and party boat fleet are
utilizing by season and location:

Charter Boats

- The species which are targeted by more than 607 of the boats in
the Florida Gulf are: Grouper (81%); Snapper (76%); King
Mackerel (747%); Amberjack (73%7); Dolphin (68%); Bonito (65%);
Shark (65%); and, Cobia (62%).

- The species receiving the greatest degree of targeting effort
from the aggregated Florida Gulf boats are: Grouper (157);
Snapper (127%); Dolphin (10%); King Mackerel (97); Amberjack (8%);-
Sailfish (7%); and Shark (5%). )

- The species receiving the greatest degree of targeting effort
from the Panhandle boats are: Snapper (17Z); Grouper (15%);
Amberjack (10Z); King Mackerel (10Z); Spanish Mackerel (6.1) and
Shark (67).

- The species receiving the greatest degree of targeting effort
from the Peninsula boats are: Grouper (30%); Snapper (14%);
Amberjack (8%); Speckled Trout (7%); Tarpon (6%) and King
Mackerel (6%).

- The species receiving the greatest degree of targeting effort
from the Keys boats are: Dolphin (25%); Sailfish (177%);
King Mackerel (127); Barracuda (6%); Wahoo (5%); Snapper (5%);
and Bonito (5%).

Party Boats

- The species which are targeted by more than 407 of the boats in
the Florida Gulf are: Grouper (93%); Snapper (93%7);
Amberjack (60%); Dolphin (47%Z); and, Bonito (477).

- The species receiving the greatest degree of targeting effort
from the aggregated Florida Gulf boats are: Snapper (40%);
Grouper (307%); Amberjack (87%); Flounder (4Z); Spanish Mackerel
(3%Z); and, Cobia (27).

- The species sought by the greatest percentage of Panhandle boats
are: Snapper (100%); Grouper (100Z); Amberjack (100%); Bonito
(100%Z); Dolphin (100%); Cobia (67%); Shark (677) and, Blackfin
Tuna (67%).

- The species sought by the greatest percentage of Peninsula boats
are: Grouper (100Z); Snapper (88%); Cobia (75%); and Amberjack
(63%).

- The species sought by the greatest percentage of Keys boats
are: Snapper (100%); Grouper (75%); and, Dolphin (50%).



Objective 3: Provide descriptive information on the operating policies
of charter and party boat operations and develop a
financial profile of these operations.

Charter Boats

- The majority of trips (85%) were offshore in non-bav areas and
467 of the trips were in waters less than 9 miles offshore.

- Charter boats charged an average of $448 for a full day trip
which included an average 5.8 persons. The average half-day fee
was slightly more than half of the full day rate. )

- Gross revenues for an average boat operation were estimated to be
$62,135. Total expenses including all wages and salaries were
estimated to be $56,218. Based on an estimated investment of
$106,684 in the average charter boat, the average net return
(before taxes ) was $5,917, which represented an average return
on investment of 5.57. These estimates are based on certain
assumptions and should be interpreted as general indicators of
financial performance and not as precise measures for an
individual business.

- The majority of businesses were organized as sole-proprietorships
although both partnerships and corporate structure were used.

- The majority of business operators felt that their business had
improved or remained the same over the prior three vyears.

- About 587 of the charter captains chartered tournaments in 1987.

- About 267 . of the charter boat captains said that they fished
commercially in 1987.

Party Boats
- Party boat carrying capacities aberaged 80 people on the boat.

- The majority of trips (88%) were offshore in non-bay areas and
457 of the trips were in waters less than 9 miles offshore.

- Party boats charged an average of $36 for a full day trip which
included one person.

- Party boat operations had higher revenues and expenses than
charter boats but a lower rate of return due to a higher level of
investment. Gross revenues for an average boat operation were
estimated to be $111,500. Total expenses including all wages and
salaries were estimated to be $107,873. The average net returns
of $3,627 provided an average return rate of 1.75Z%. These
estimates are based on certain assumptions and should be
interpreted as general indicators of financial performance and
not as precise measures for an individual business.



- The majority of business operators felt that their business had
improved or remained the same over the prior three years.

- About 107 of the party boat captains chartered tournaments in
1987.

- About 10Z of the party boat captains said that they fished
commercially in 1987.

Objective 4: Report captain'’s perceptions of problems in their business
and relevant agencies.

Charter Boats

- Using number of fish caught as the indicator, captains rated the
fishing around their home port in 1987 compared to the previous
two years as: Excellent (8Z); Good (30%Z); Average (287); Poor
(30%), and, Very Poor (4%).

- Using size of fish caught as the indicator, captains rated the
fishing around their home port in 1987 compared to the previous
two years as: Excellent (67); Good (23%); Average (46%); Poor
(23%), and, Very Poor (27).

- Regarding fishing trends; 877 of the captains from the Keys, 77%
of the captains in the peninsula, and 587 of the captains in the
panhandle said that the quality of fishing had decreased in
recent years. When asked why they thought the decline had
occurred, a variety of reasons was offered with the most frequent
being "over-fishing' (337 gave this response).

- Other problems that were rated as major by a majority of captains
include: high cost of insurance (837 of the captains); high cost
of business overhead (65Z); and, fishing regulations (527%).

- Opinions on existing recreational catch restrictions ranged from
a relatively higher approval of restrictions on Cobia (all
regions) and Red Snapper (all regions but especially panhandle)
and a lower approval among Keys captains of King and Spanish
Mackerel restrictions. Captains were about evenly split in
their approval or opposition toward Red Drum or Bluefin Tuna
restrictions.

- About 327 of the captains said they expect to be in business in
three years. Those who were quitting mentioned lack of money,
fishing regulations, and retirement as the main reasons.



Party Boats

Using number of fish caught as the indicator, captains rated the
fishing around their home port in 1987 compared to the previous
two years as: Excellent (0Z); Good (14%); Average (48%); Poor
(33%), and, Very Poor (57%).

Using size of fish caught as the indicator, captains rated the
fishing around their home port in 1987 compared to the previous
two years as: Excellent (0%); Good (5%); Average (38%); Poor
(48%), and, Very Poor (107). '

Captains were generally satisfied with the quality of services
where they docked: 387% rated their dock as Excellent, 437% as
Good; 147 as Average; 57 as Poor and 07 as Very Poor.

About 717 of the captains said they expect to be in business in
three years.

Regarding fishing trends; 80% of the captains from the Keys, 917
of the captains in the peninsula, and 757 of the captains in the
panhandle said that the quality of fishing had decreased in
recent years. When asked why they thought the decline had
occurred, a variety of reasons was offered with the most
frequent being "over-fishing' (577 gave this response).

Objective 5: Compare 1988 results with 1978 study and with western Gulf.

There is a move away from wooden hulls to fiberglass hulls in the
last 10 years. The average age of hulls has remained about the
same at 1l years.

Average charter boat length has increased about 3 feet over the
last ten years to 38 feet.

The state average age of captains is 5 years younger than in
1978.

Stability of captains living near their home port has remained
high as in 1978 with the average number of years that they have
operated from their home port being about 20 years.

The targeted species remained about the same as ten years ago
with some shift away from King Mackerel and some increase in
targeting Amberjack.

Western Gulf captains spent more time targeting Red Drum,
Speckled Trout, King Mackerel, and about 507 more time on Snapper
compared to Florida captains.

The majority of captains in Alabama. Louisiana and Texas targeted
less than six species while only 20% of the captains in Florida
(or Mississippi) sought five or less species.



AN EVALUATION OF THE USE OF LARGE FABRICATED ARTIFICIAL REEFS
TO ENHANCE REEF FISH POPULATIONS AT DIFFERENT DEPTHS
IN THE FLORIDA KEYS
(MARFIN #NAB9WC-H-MF020)

Florida Keys Artificial Reef Assoc.. Inc.
Curtis R. Kruer - Principal Investigator
P.O. Box 917

Big Pine Key, Fl 33043

INTRODUCTION

The Florida Keys Artificial Reef Association was formed in 1980
to facilitate the proper design and construction of artificial
reefs in waters of the Keys. From 1981 to 1987 the FKARA was
involved in the placement of over 37,000 tons of concrete bridge
rubble at seven permitted sites and the sinking of 12 large
vessels and barges at 8 sites along the Keys. Goals of the FKARA
include constructing artificial habitats to enhance and improve
fishery resources and to provide alternative fishing and diving
sites thereby relieving some stress from natural habitats. The
Association is committed to documenting the effects of this
construction with data that can be used in future management
decisions.

In June, 1988. 7 fabricated concrete units (up to 8 tons and 16'
high) were placed by the FKARA in sandy areas of the Florida Reef
Tract off Big Pine Key. Two large units were placed 50 m apart
and 50 m from adjacent natural reef lines at depths of 14 m and
25 m. Three smaller, low profile units were placed 50 m apart at
a depth of 8 m approximately 50 m from a shallow reef area. The
proposal for work included bimomthly total counts of the fish and
macroinvertebrate populations associated with the units and an
intensive assessment of the adjacent natural reefs using the
stationary visual census technique developed by NOAA Fisheries in
Miami. Specific objectives include: '

- quantifying the species composition, biomass and
seasonality of fishes attracted to and produced by the artificial
reefs over a 24 month period.

- comparing the colonization and community structure of reef
fishes on the fabricated habitats to nearby natural reefs.

- evaluating the effects of reef siting at different depths on
species composition, recruitment and biomass.



- using photographic techniques. document plant and
tnvertebrate fouling communities as a function of substrate and
water depth.

- seperating fish communities into trophic levels to assess the
location of the food source being used.

- determining if large fabricated habitats of this type can
provide significant fishing opportunities.

- evaluating the economics of constructing, transporting and
placement of artificial habitats. .

- censusing the fish populations of nearby older bridge rubblie
artificial reefs for comparison to the fabricated units and
natural reefs.

SUMMARY

As of early September. 1989. 15 months of the proposed 24 months
of census work had been accomplished with MARFIN funding
available for 11 months of that period. The proposed work
schedule has been met with few exceptions and the following
summarizes the census work accomplished:

LOCATION # CENSUSES
Shallow artificial habitats 30
Shallow natural reef 76
Mid artificial habitats 22
Mid natural reef 46
Deep artificial habitats 18
Deep natural reef 46
Bahia Honda artificial reef (9m) 26
American Shoal artificial reef (12m) 24

The creation of computer data bases utilizing software provided
by NOAA Fisheries in Miami is proceeding and analyses of data
will be accomplished after the completion of field work using
methods consistent with those of recent NOAA research.



INVESTIGATION OF REEF FISH RECRUITMENT FISHING EFFORT
AND MANAGEMENT IN THE NORTHERN GULF OF MEXICO

(Grant No. NA8IWC-H-MFQ027)
DR. ROBERT L. SHIPP, Coastal Research and Development Institute, University
of South Alabama, Administration Building #300, Mobile, Alabama 36688

DR. RICHARD WALLACE, Alabama Sea Grant Extension, 3940 Government
Boulevard, Mobile, Alabama 36693

INTRODUCTION

Recently the Gulf of Mexico Fisheries Council has released data which
indicate many populations of reef fishes (including red snapper, vermilion snapper,
severai grouper species, and amberjack) are being severely over-fished. As well,
several species of secondarily targeted fished (e.g. grey triggerfish, lane snapper,
grey snapper) are heavily exploited. Many of the species are taken in significant
numbers before the age of first spawning which seriously affects the maintenance
of harvestable stocks. Consequently, very restrictive bag size limits for
recreational fishermen, and landing quotas for commercial fishermen, have been
proposed and some are being currently implemented.

Basic fishery data are urgently needed to assess the current extent of the
over-fishing; these data include age-at-lengths, length-frequencies of the catch,
and age of first spawn for each of the populations. Our project is focusing on
determining the age of length of several species of reef fishes commonly caught
in the northern Gulf of Mexico using contemporary aging techniques. We are
currently collecting length and sex data, as well as otoliths and other calcified
parts, from reef fishes landed between Dauphin Island, Alabama and Panama City,

Florida.



METHODS

Fish carcasses (filets removed) are collected from a variety of sources,
including sport fishing boats, commercial boats, fish markets, and sportfishing
rodeos. Of primary interest are red snapper, vermilion snapper, amberjack,
triggerfish, read grouper, and gag grouper, but we collect any reef species regularly
landed (inciuding white porgy, grey snapper, lane snapper, yellow-edged grouper,
snowy grouper, and Warsaw grouper) for future analysis. Fish of all sized are
collected; date, length and sex are recorded, and state of gonadal development
is noted. The otoliths are removed from the fish at the lab and stored dry in vials.

We are currently utilizing a variety of techniques to determine which most
cleariy reveals rings in otoliths for each species. While rings are visible in whole
otoliths of all species (except grey triggerfish, where the first dorsal spine better
shows incremental growth), use of an lsomet Low Speed Saw to section otoliths ]

appears to provide clearest definition of growth increments.

RESULTS

The project was funded in March, and coilection of material begun shortiy
thereafter. To date more than 1000 speci.mens have been collected, and removal
of otoliths is proceeding. Collection of material from rodeos and tournaments
continues as the priority activity through September, at which time focus will
shift to analysis of otolith material.

Program officer, Dr. Phil Goodyear, visited our laboratory in August, and
requested we continue to collect data on read and vermilion snapper. He stressed
that although these were not included in our project as "secondary target species,"
the need for age/growth data on them is so critical that we could greatly benefit
his program with additionai material. We are responding positivély to his request.

Total species collected to date are presented in Table 1.



Table 1. Otolith Collection to Date
29 August 1989

SPECIES NO. IN COLLECTION

Groupers:

Rock hind (Epinephelus adscensionis)

Yellow edge grouper (E. flavolimbatus)
955

Red grouper (E. morio)

Gag grouper (Mycteroperca microlepis)

Snappers:

Red snapper (Lutjanus campechanus)

Crey snapper (Lutjanus griseus)

Lane snapper (Lutjanus synagris)

Vermiiion snapper (Rhombobiites aurorubens)

Others:

Amberijack (Seriola dumerili)
Porgies (Calamus & Pagrus sp.)
Grey triggerfish (Balistes capriscus)

25

30

84

301
31
155
222

38
35
35

TL. RANGE (MM)
275 - 397
514 -
488 - 759
297 - 1115
41 - 827
46 - 401
220 - 738
135 - 400
493 - 909
189 - 357
160 - 379



SUMMARY OF REEF FISH PANEL DISCUSSION

Amberjack declines toward west in Gulf of Mexico.
Almaco jack abundant off Louisiana.
Lesser amberjack and almaco jack otoliths are quite similar.

O O O O

Samples from fishing rodeos or party boats should be traced to
particular areas or reefs to ensure that data refers only to
certain geographical ranges.
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Fisheries-Independent Data on Coastal Herring,
Carangids, and Red Drum from the Northern Gulf of Mexico
(Grant No. NA87WC-H-06135)
J. G. Ditty and R. F. Shaw
Coastal Fisheries Institute, Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803-7503
ABSTRACT
The main objectives of this research were 1) to document larval
distributions, temporal and spatial variability in abundance, and spawning
ecology of coastal herring and carangid larvae from SEAMAP collected
samples; and 2) to analyze red drum egg and larval data from fine- and broad
scale collections in northcentral Gulf shelf and coastal waters and estimate
their spawning biomass from egg and larval production. The red drum

spawning seasonality and spawner biomass estimate final report has been

submitted and therefore only the coastal pelagic research will be discussed.

SEAMAP bongo net samples collected during 1984 and 1985 were examined
for the presence of blue runner and Atlantic bumper larvae. C. chrysurus
were most abundant over the shelf within the 40 m depth contour, whereas, C.
crysos were most abundant considerably beyond this depth. C. crysos were
collected between March-November, and C. chrysurus from April-October; both
species were most abundant during June-August. Most C. crysos were
collected at salinities > 30 ppt (X = 32 ppt), whereas, C. chrysurus were
most abundant at < 30 ppt (X = 28 ppt). For summer 1984 and 1985 combined
about 70% of total stations < 40 m depth were positive for C. chrysurus;
only about 26% of total statioms > 40 m depth had a positive catch for C. crysos.
Both species were relatively more abundant during 1985 than 1984 and off

Louisiana and Texas than off Florida.
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FIG. 1. SUB-REGIONS OF THE GULF OF MEXICO.
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Table 1.

Environmental parameters (mean over range) by region and year (summer oaniy, June

through August combined) for Chloroscombrug chrysurus; positive catch stations only.

1984 1985
FL LA X FL LA X

STA. DEPTH 16.6 50.2 28.5 * 76.0 26.2

(m) (12-28) (12-515) (9-80) NC (4=134) (11-42)
SALINITY 33.9 27.2 30.0 27.5 33.3

(ppt) (32.3-34.8) (11.8-36.6) (17.1-36.2) NC (14.9-33.5) (30.9-36.1)
WATER TEMP. 28.8 28.3 28.8 28.5 28.2

°0) (27.6~29.4) (24.0-31.0) (25.8-30.5) NC (27.0-30.2) (27.7-29.2)
POS. CATCH (N) 3 65 34 NC 75 9

%

" NC - No catch

Table 2. Environmental parameters (meam over range) by region and year (sumser only, June
through August combined) for Caranx crysos; positive catch stations only.
1984 1985
FL LA < FL LA X
+*

STA. DEPTH NC 312 220 317 208 147

(m) (13~-1702) (31-1336) (205-481) (21-637) (26~459)
SALINITY NC 31.2 33.8 31.8 30.8 36.9

(ppt) (23.4-35.9) (29.9-36.1) (30.8-32.6) (25.4-35.4) (32.4-36.2)
WATER TEMP. NC 28.8 28.8 29.2 28.7 28.5

°c) (27.3-30.5) (28.1-30.0) (28.8-29.6) (27.0-30.9) (27.7-29.7)
POS. CATCH (N) NC 33 12 3 34 13

+*
NC - No catch
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5
Table ). Yean total abundance of Chloroscombrus chrysurus larvae (NO./10m”) by region during

the summers of 1984 and 1985.

Data was combined for the months Jume through August.

1984 1985
Region Abundance Pos./Total Abundance Pos./Total
FLORIDA 36 8/22 (36) 0 0/29 (0)
LOUISIANA 73 66/149 (46) 306 75/134 (56)
TEXAS 173 34/59 (58) 40 9/30 (30)

*
Catch Ratio

Table 4. Hean total abundance of Caranx crysos lsrvae (NO./lOuZ) by region during the susmers

of 1984 and 198S5.

Data was combined for the months June through August.

1984 1985
Region Abundance Pos./Total Abundance Pos./Total
*
FLORIDA 0 0/22 (0) <1 3/29 (10Q)
LOUISIANA 2 33/149 (22) 3 364/136 (25)
TEXAS 4 12/59 (20) 10 13/30 (43)

*
Catch Ratio

18
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Species Composition and Population Genetics of Spanish
Sardines in the Eastern Gulf of Mexico
(NAB9WC-H-MF028)

by

Raymond R. Wilson, Jr.
Department of Marine Science
University of South Florida
St. Petersburg,.FL 33701

INTRODUCTICN

The Spanish sardine, Sardinella aurita, has traditionally been

viewed as the primary species comprising the sardine fishery of the
eastern Gulf. Whitehead's recent FAO publication indicated the presence

of a second sardine species, Sardinella brasiliensis, in the Gulf of

Mexico. Whitehead's morphological definition of this second species was
based, however, upon specimens collected in the western South Atlantic,
and was apparently only a tentative definition pending further
investigation. This possibility of a two-species fishery for "Spanish
sardine' in the eastern Gulf raises potential management concerns for
this component of a burgeoning baitfish industry. A study of the
species composition of this fishery was therefore undertaken to test the
hypothesis of a two-species fishery.

The weak morphological basis for species identification prompted
the use of protein electropﬁoresis to survey for evidence of genetically
distinct, but morphologically cryptic, sympatric sardine species. The
goal was to collect specimens primarily from the Cortez fishery
throughout the primary fishing season and survey approximately 50
presumptive genetic loci for alternate alleles for which heterozygotes
did not occur. As a control, specimens from Florida's east coast would
be included since no S. brasilienis have been reported to occur in the
northwestern Atlantic outside the Gulf or Caribbean.

It was decided that a survey of approximately 400 specimens would
be sufficient to ascertain the presence of a second species at high
enough levels of representation to have an impact on fishery management.
A second emphasis of the project was to investigate the use of a second

genetic technique, analysis of mtDNA restriction-site polymorphisms, as
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a potential tool for future studies of species or stocks of sardines or
other clupeids in the Gulf of Mexico. An outcome indicating the
probable absence of a second important species in the Gulf would prompt
the use of the collected data to evaluate possible genetic differences

between sardine stocks around Florida.

SUMMARY OF RESULTS

A second consecutive poor year for the sardine fishery at Cortez
hindered routine sampling throughout the fishing season. Thus, saéples
were collected as possible from various sites in the Gulf. The spacial
and temporal distribution of the 400 surveyed specimens is given in
Table 1.

Data were obtained on 49 presumptive genetic loci for most
specimens (Table 2). From these data, no clear indication emerged of
two common, sympatric species of Spanish sardine in the Gulf. However,
our in-progress quantitative analysis of allelic frequencies at '
polymorphic loci (Table 2) is uncovering certain irregularities which
hint that sardine populations may not be well-mixed genetically aill
around Florida. For example, a fast allele at G3pdh-l of liver is
present at a very low frequency in specimens from Longboat Key but is
very far from Hardy-Weinberg equilibrium, indicating an apparent lack of
its recombination at expected frequencies. However, no statistically
significant differences between allele frequencies between collection
sites have been found to date. Some loci are still being evaluated.

The research on sardine mitochondrial DNA has been highly
successful. We have obtained high yields of highly purified mtDNA from
both sardine and thread herring ovarian tissue. Moreover, we have
successfully cloned the entire mtDNA genome of thread.herring from
Hind-III fragments. This cloned material will allow the making of
highly specific genetic probes for use in any number of potential
genetic problems relating to clupeids. In addition, we are near
completion of a comparative preliminary survey of variability at one
restriction site, Eco-RI, of Spanish sardine from the Panhandle and
Cortez. To date, no variability has been found, a finding which

reinforces our conclusions from the protein electrophoresis data base.
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Table 1. Summary of Sardinella sp. collections to date.

Month & Year Site No. Collected | No. Worked Up
June, 1988 Charlotte Harbor* 47 47
Sept./Oct., 1988 Panhandle >200 87
Nov., 1988 Off-shore Tampa Bay* 21 Zi
Feb., 1989 Tampa Bay, Cortez >200 151
May, 1989 West Palm Beach >200 50
June, 1989 Inshore Tampa Bay* 20 20
August, 1989 Panhandle 40 24

400

*Taken with cast nets.
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Table 2. Summary of forty-nine presumptive genetic loci under
evaluation in Sardinella sp.

Locus Tissue Polymorphisms
M-Aat-A Muscle None detected
S-Aat-A Muscle Triallelic
S-Aat-B Liver None detected
Acph-A Brain, liver Triallelic
Adh-A Liver Uncertain
Adh-B Muscle None detected
Ak-A Muscle None detected
Ald-C .Brain None detected
Ck-A Muscle None detected
Ck-B Brain None detected
Ck-2 Brain None detected
Est-1 Muscie None detected
Est-2 Muscle Triallelic
Est-3 Muscle Triallelic
Gaapdh-A Muscle . None detected
Ga,pdh-B Brain None detected
Gaapdh-C Liver None detected
Gypdh-A Muscle None detected
Gapdh-1 Liver . Triallelic
Gypdh-2 Liver None detected
Gpi-A Muscle None detected
Gpi-B Muscle Diallelic
Fum-A Muscle None detected
M-Icdh-A Muscle None detected
S-Icdh-A Liver Diallelic
Iddh-1 Liver, brain None detected
Iddh-2 Liver None detected
Ldh-1 Muscle None detected
Ldh-2 Muscle None detected
Ldh-3 - Muscle None detected
Mdh-A Muscle Diallelic
Mdh-B Muscle Diallelic
Me¢pi-A Muscle None detected
Pgm-A Muscle Diallelic
Pgm-B Brain None detected
Pgdh-A Muscle Diallelic
Pep-1 Muscle Diallelic
Pep-2 Muscle - Uncertain
Proteins, 1-5 Muscle None detected
Sod-A Muscle, brain Uncertain
Tpi, 1-4 Brain None detected
Xdh-A Liver None detected
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PRESENTER: Chris Gelhed Grant No. 89NMFS04

ZITLE: Latent Resources Research in the Gulf of Mexico

INVESTIGATORS: Andrew J. Kemmerer (Principal Investigator/Applicant),
Wilber R. Seidel (Co-Principal Investigator), and
wWalter F, Gandy (Co=Principal Investigator)
Mississippi Laboratories - Southeast Fisheries Canter
National Marine Fisheries Service
Post Office Drawer 1207
Pascagoula, M3 39568~1207

INTRODUCTION: Latent resources in the Gulf of Mexico represent a largs
and potentially valuable commercial resource. Because of their
presumed large biomass and trophic importance for a number of marine.
species, however, the ecological consequences of a significant
commercial fishery could bes profound. Research under the Latent
Resources Program thus seeks to provide information both for gaining a
good understanding of thae ecoleqy of these resourcss for wise and
effective management, and for aiding in the development of those
resources which have potential for supporting commercial fisheries.

The Latent Resources Research Pregram was initiated modestly in
1983 through adjustments in Southeast Fisheries Center funds. Early
successes and needs prompted the transfer of the NOAA Ship CHAPMAN to
the Gulf in 1984 as a primary research vessel, and special
Congressiocnal appropriations in FY 85 and FY 87 helpaed support the
program. Funding support from MARFIN in FY 86, FY 87, FY 88, and FY 89
has been essential for maintaining the pregram. The major initial
succese was identification of a large resourcs of unused butterfish,
and accompanying information on safe yield potentials and fishery
acoclogy. A commercial fishery for Gulf butterfish began in 1986,
involving vessels both from New England and the Gulf, In response to
this development, the Gulf of Mexico Fishery Management Council has
begun preparation of a fishery management plan for butterfish based to
a large extent on information provided by the program.

Y : Research was accomplished under six categories:
resource surveys, sampling gear development, cbservers and port
samplers, survey technology, handling and procsessing technology, and
technolegy transfar. Four survey cruises were conducted with the NOAA
Ship CHAPMAN, with portions of each of the cruises used to complete an
evaluation of midwater trawls for sampling coastal herrings. This
evaluation rassultsd in a compromise design that allows the trawl to ba
operatsd nmidwater, near bottom, and on the bottom. This trawl, of a
supermesh design and construction, was preccursd late in FY 89 and will
be field tested in FY 90. Observers continued to collect information
on buttsrfish, bycatch, and other latent rescources from cooperating
trawlers. Although commercial activities for butterfish were reducad
during FY 89 because of market problems, ocbservers provided fishery-
dependent data that can only be obtained at sea and halped to ensura
that landing data from all vessels cperating in the fishery were
collascted.
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Upgrading survey tachnelegy for fishery=-independent surveys
continued with emphasis on hydroacoustics and satellite remote sensing.
Applications of satellite technolegy for tactical diresction of survey
efforts with benefit for c¢ommercial fishing was continued through a
cooperativae pilot study with the Mississippi Office of Technology
Transfer at the Stennis Space Center and with Mississippi State
University. The project providaed hardware with which te communicats
and display near real time satellite imagery on four cooperating
fishing vessels to pinpoint high probablity fishing areas while at saa.
An acoustic echo integrator system was acquired in FY 89 that uses two
dusl-beam transducers in a tewed body to acguirs and procass in situ
target strength measurements and provide extimates of biomass. This
will become an important tool in fisheries survey activities once the
system is cperaticnal and incorperated into survey stratagy.

‘Herring samplaes ware provided to a large number of potential
buyers and processors. Some test marketing of several species in Japan
was done through two marketing shows in Japan. As a rasult of not
reing able to respond to many questions relatsd te handling and
processing of cocastal harrings and butterfish, the Charlsston
Laboratory in cooperation with the Mississippi Laboratories entered
into a formal cooperative research agreement with Mississippi State
University to establish an experimental seafocod processing plant in-
Pascagoula to help solve handling and processing problems.

Technology transier continued to be emphasized through workshops,
demonstrations, and direct technical assistance with much of it dene in
cooperation with Sea Grant. Work was directed at aencouraging fishermen
to try the new butterfish fishery, and to develep information for
recreational and commsercial fishermen and organizations. This included
the cooperative study to demonstrate the use of computers and
conmunication systams on Gulf fishing vessels to evaluate satellite
agssisted fishing operations. ,
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SUMMARY OF COASTAL HERRING PANEL DISCUSSION

o Major market for butterfish has been Japan. In comparison to
Atlantic butterfish, Gulf butterfish have a lower fat content
and parasites.

o Major problem with butterfish has been small size and
tremendous quantities landed last year, i.e., saturation of
the market. Market outlook remains fair, despite problems.

o Five years of data have been accumulated on several coastal
herring species, which should allow an estimate to be made of
stock sizes.

o Fish-environment relationships derived from remotely sensed
data are useful mainly as an aid to survey and sampling.

o0 Satellite data presented to fishermen via television should

create new approaches to fishing by recreational as well as
commercial fishermen.

27



o]

. e

28/Blank



SESSION 1l

OCEAN PELAGICS



e e

]



Frontal zones, thermal variability, and tuna
catch and effort in the Gulf of Mexico
(NAS9WC-H-MF015)

James H. Power
Lawrence J. Rouse
L. Nelson Mav, Jr.

Louisiana State University
Baton Rouge, LA 70803

INTRODUCTION

A significant longline fishery for tuna has recently developed in the Gulf
of Mexico. Tuna, as ocean pelagics, are believed to aggregate along regions of
rapid sea surface temperature change (fronts). This behavior, if it occurs
consistently in the Gulf of Mexico, has important implicatioms for: 1) the
relative success of the fisherman who might locate a productive frontal region;
and 2) the assessment of the tuna stocks, i.e. tuna catch and effort statistics
will be biased, and will give an inaccurate indication of the stock status, if
effort is concentrated at (or away from) regions where the tuna might be
aggregated. In this study we are developing and/or examining two data sets:
the tuna catch and effort information compiled from the longline fishery's
logbook records, and a collection of satellite images depicting the patterns of
sea surface temperature in the Gulf of Mexico. Our objectives are to analyze
the satellite thermal imagery to assess the seasonal distribution and
persistence of frontal regions, and to evaluate the concurrent tuma catch and
effort information with regard to these zones to determine whether such regions
provide increased fishing success.

SUMMARY OF RESULTS

Logbook information for the Gulf of Mexico longline fishery spanning the
period from mid-September, 1986 through all of 1987 was for the Gulf of Mexico
was acquired from the National Marine Fisheries Service. This data set was
examined for wvalidity, and records with questionable data were eliminated.
Additionally, a portion of the records where the geographic coordinates of the
set were not recorded, or only recorded to the nearest whole degree of latitude
and longitude, were eliminated. The resultant data set contained information
for 4,141 longline sets. All subsequent results and discussion were derived
using this data set. Yellowfin tuna catch per unit of effort was computed by
summing the numbers of tuna kept and the numbers discarded, and computing the
number cof tuma caught per 1,000 hooks.

Figure 1 presents a plot of the number of sets taken each day. Generally
there were ten to fifteen sets each day throughout the year, with little
evidence of a seasonal pattern to the fishing effort. These sets were
generally successful at capturing yellowing tuna. Figure 2 illustrates the
percentage of a sets on a given day that caught at least one yellowfin tuna,
and it is evident that the percentages of successful sets is high throughout
the vear, with the exception of a decline in the success rate that occurred
between January and April of 1987. The overall mean number of yellowfin caught
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per 1,000 hooks for all data was 13.9, and the median yellowfin CPUE was 10.
Figures 3 and 4 indicate that there was little seasonal trend in yellowfin CPUE
about this mean value, with the exception of a possible depressed CPUE between
January and April of 1987 (coincident with a reduction in the percentage of
successful sets) and a possibly elevated CPUE during the late summer and early
fall of 1987.

Effort in this fishery is largely concentrated in a zonal band between 26°
and 28° N latitude and west of 88° W longitude, and the region north of 26° N
latitude and between 86° and 90° W longitude (offshore of the Mississippi River
delta). Figure 5 is a plot of the yellowfin CPUE for May, 1987. The sizes of
the circles are scaled relative to the CPUE, and the two circles on the Florida
peninsula represent 5 and 25 yellowfin per 1,000 hooks. Crosses on the figures
indicate longline sets where no yellowfin were reported as being caught, and it
is apparent that virtually all longline sets during May of 1987 caught at least
one yellowfin tuna.

The distribution of sea surface temperature is obtained from images
acquired by the Advanced Very High Resolution Radiometer (AVHRR) aboard the
NOAA 9, 10, and 11 satellites. A primary source of images data is an archive
of cloud-free images compiled by the Fisheries Image Processing System of the
National Marine Fisheries Service at the Stennis Space Center. We have
supplemented these images with additional data obtained from the Natiomal
Environmental Satellite Data Information Service. Presently we have available
images for 84 dates, with 54 of these coincident with the logbook data
presently available to us. Each vertical line on Figure 1 corresponds to an
image of the Gulf that has been registered to geographic features and where the
information in AVHRR channels 4 and 5 has been converted to sea surface
temperature. We have processed slides of these images, and these will be
presented at the oral presentation. Work to be completed on this project
involves processing these images utilizing edge detection techniques to obtain
a measure of the frontal gradient. For each geographic location we then plan
to evaluate the strength of the statistical relationship between yellowfin tuna
CPUE and the magnitude of this gradient.

Figure I Yellowfin tuna catch statistics
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BIOLOGICAL AND CATCH/EFFORT DATA COLLECTION FROM THE
DOMESTIC TUNA LONGLINE FISHERY IN THE NORTHERN GULF OF MEXICO

MARFIN Project #NA89WC-H-MFOl4

Sandra J. Russell
Coastal Fisheries Institute
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803-7503

The goal of this project was to document catch/effort, by-catch, and
biological data from the domestic tuna longline fishery in the northern. Gulf
of Mexico. This study was a one-year renewal of the 1987-88 MARFIN tuna
project. Observers were hired to go to sea aboard tuna longline vessels to
record detailed effort information, numbers and species of retained and discarded
by-catch, lengths and weights from all fish broughtaboard, estimared lengths
and weights of discarded fish, and dock weights. All data is being computerized
at LSU and will be sent to NMFS-Miami Lab via tape when completed and verified.

LSU had better luck with hiring observers this vear although one had to be
fired for incompetence due to alcoholism. However, from October 1, 1988 through
mid-August 1989, LSU observers took 18 trips aboard 9 different tuna vessels
(4 of which were Vietnamese-American) for a total of 159 sea days. These 18
trips produced a retained catch of 408 yellowfin tuna, 27 blackfin tuna, and
225 fish of 14 other species. This retained by-catch was dominated by common
dolphin (44.4%), swordfish (20.4%), blacktip sharks (15.1%), and wahoo (12.9%).

The discarded by-catch included 321 fish of 34 species and was dominated by spinner
sharks (17.1%), little tunny (l14.3%), blue marlin (12.1%Z), yellowfin tuna (1l1.2%),
and sandtiger sharks (11.2%).

Four bluefin tuna were also part of the discarded by-catch; two were alive
when released. The bluefin remained in the Gulf an unusually long time this
year and longliners were still catching them in late June. Shark by-catch was
also unusually high this year, and there was persistent, widespread destruction
of hooked fish by sharks. There were 14 sailfish (42.9% alive), 8 white marlin
(75% alive), and 39 blue marlin (53.8% alive) recorded from the 52 tuna sets.
Some were tagged by the boat captains before being released.

The use of live bait has become almost universal throughout the Gulf tuna
fleet. Big-eye scad is the favorite bait species because it is easy to catch
and verv hardy, but chub mackerel, blue runner, and pinfish are used successfully
as weil.

33



THE APPLICATION OF PELAGIC LONGLINE DATA IN REDUCING BILLFISH
BY-CATCH AND RESOURCES MONITORING

(Grant # NA89WC-H-MF013)
Charles A. Wilson, III and Jeffrey H. Render

Coastal Fisheries Institute
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803

Introduction ,

Pelagic longlining has had a long and erratic history in U.S
waters. During the early 1960's the Japanese fleet entered U.S.
waters and longlined for tuna until they abandoned the fishery in
1981. During this period two data collection and reporting
programs were implemented: 1) the Japanese Quarterly Statistical
Report (1963-1981), and 2) the Foreign Fisheries Observer Program
(1978-1981).

The Foreign Fisheries Observer Program was developed by NMFS
to address rising concern over billfish and shark by-catch by the
Japanese. Data obtained during this program provided accurate
records of Japanese activity and raised questions about the
validity of the Japanese data available through the required
reporting program. When the Japanese abandoned the fishery in
1981, U.S. concerns over targeted and non-targeted pelagic
resources eased. During the past several years, however,
domestic landings of tuna have increased significantly and new
concerns have been raised regarding tuna and billfish resources.

The present project was designed to; 1) use existing NMFS
longline data (foreign and domestic) to determine relationships
between billfish by-catch and longline fishing techniques that
could be applied by the domestic fishery to reduce billfish by-
catch, and 2) use existing NMFS data to develop guidelines for a
pelagic longline monitoring program.

Summa of Results

Tuna and billfish catches recorded during the foreign
observer program are listed by year in Table 1. Although some
trends in catch by species appear evident, it is difficult to
interpret these data without applying additional information
(i.e. target species, area fished, changes in fishing technique,
effort in relation to time of year). Domestic tuna and billfish
data will not become available through NMFS until September,
1989. The addition of these data along with specific effort
information will help define species catch trends over time.

Frequency of co-occurance among species of tuna and billfish
observed during the 1978 foreign observer program is presented in
table 2. Blue marlin and white mariin co-occurred most
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frequently with yellowfin tuna, however, co-occurance was also
significant with bigeye tuna and albacore for both species. As
with species catch trend data, the addition of specific effort
information will aid in the interpretation of these
relationships.

Exploratory data analyses on the foreign observer data
indicate that there may be some methods available for reducing
billfish by-catch by modifying fishing techniques. Factors which
may influence billfish catch include bait type, water
temperature, barometric pressure, hook depth (gangion length) and
various other environmental and positional parameters. It is not
clear at this stage of analysis whether these factors are
significantly independent from factors influencing tuna catch to
be useful. Preliminary analysis of the relationship between
catch per unit effort (CPUE) of yellowfin tuna and blue marlin
shows that catch of blue marlin is highly correlated with catch
of yellowfin tuna (Figure 1). Since CPUE estimates account for
differences in effort to explain catch, a possible inference is
that abundances of these two species are correlated due to
similar environmental or ecological attractions among areas.

Preliminary analyses were conducted in 1987 to determine the
feasibility of developing guidelines for a tuna monitoring
program from existing NMFS data (Wilson and Render - in press).
Based on favorable preliminary findings, guidelines are presently
being developed using refined statistical forecasting techniques
(Figure 2) and multivariate analyses of the relationship between
CPUE, length frequency and the level of sampling effort needed to
adequately estimate them.
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Table 1. Tuna and billfish catch (number) recorded by U.S.

observers aboard Japanese longline vessels from

1978-1981.
Year
Species 1978 1979 1980 1981
Bluefin 8§22 1,043 1,942 2,488
Bigeye 4,010 2,578 6,575 11,026
Yellowfin 11,109 9,987 5,399 4,802
Skipjack 25 65 23 27
Albacore 1,444 4,357 3,728 6,033
Blackfin 243 1 53 70
Little Tunny 18 ——— 16 4
Atlantic Bonito - —-—— 8 2
Unident. Tuna 23 5 10 107
Blue Marlin 275 197 135 117
White Marlin 1,139 939 432 847
Sailfish 146 106 82 15
Spearfish 104 206 113 29
Swordfish 978 888 1,433 1,843
Unident. Billfish 34 8 10 21
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Table 2. Frequency of co-occurance of tuna and billfish species
observed during the 1978 foriegn observer program.

8F
13
BE _BE
162 | 65
YE YF
Total % of sets = 1,567 sy 18 | 9 1 | sy

N

AL 118 | 151 8 | AL

14 | 10|64 8 '
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WM a1 7|12 | 160| 64 | 34 | WM

sF 47 1 30|l o 1 32 15 7 62 | 18 15 | SF
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BF=bluefin BE=bigeye YF=yellowfin SJ=skipjack AL=albacore
BL=blackfin LT=little tunny AB=Atlantic bonito BM=blue marlin
WM=white marlin SF=sailfish SP=spearfish SW=swordfish
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SUMMARY OF OCEAN PELAGICS PANEL DISCUSSION

o In looking at tuna data sets, it should be noted that the Gulf
Council entered into direct negotiations with the Japanese
Tuna Association. This caused the Japanese in 1979 to
voluntarily agree to cease fishing in the Gulf of Mexico
except for the months of January through April.

0 No domestic tuna longline sets were observed to catch turtles
or marine mammals. This is in contract observation of
Japanese longlines, which were observed to catch both.

o In observer sets of sharks retained, the whole shark, not just
the fins, is retained and recorded.

© Although the Asian/American boats tend to run longer lines,
the trend has been towards shorter lines, i.e., six to fifteen
or eighteen miles, and fewer hooks such as the six mile set
having 300 hooks. These boats are usually not out for longer
than seven or eight days at a time.
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SESSION IV
CRABS, LOBSTERS & MOLLUSKS






A SURVEY OF THE RECREATIONAL BLUE CRAB FISHERY IN
TERREBONNE PARISH, LOUISIANA (GRANT NO. NAB9WC-H-MF005)
Vincent Guillory
Louisiana Department of Wildlife and Fisheries
P.0. Box 189
Bourg, LA 70343

INTRODUCTION

The recreational blue crab fishery is thought to contfibute
significantly to total harvest of the species, although estimates
0of recreational fishing pressure and harvest varies widely between
states along the Gulf of Mexico. Additional survey data is needed
to more accurately define the recreational blue crab fishery.

METHODS AND RESULTS

A survey of the recreational blue crab fishery in Terrebonne
Parish, Louisiana was implemented in March,1989 and is to continue
through February, 1990. The survey was designed to sample the
three major segments of the fishery: (a) land-based fishermen
whose primary objective is crabbing; (b) shrimp trawlers who retain
crabs as bycatch; and (c) campers who utilize primarily crab traps.
Several complimentary surveys were utilized to incorporate the
advantages and minimize the disadvantages of each survey:

1. A roving clerk intercept survey along the roadsides to
characterize land—~based crabbing along roadsides and bayous.

2. An access point intercept survey of recreational shrimp
trawlers to quantify the incidental harvest of crabs.

3. A randonmized mail survey of individuals purchasing a salct-
water fishing license in Terrebonne Parish to determine overall

percent participation in recreational crabbing and other
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characteristics of the fishery.

4. A randomized mail survey of individuals purchasing a
recreational crab trap license in Louisiana to estimate crabbing
effort and harvest with traps.

The roving clerk intercept survey schedule will include one
weekend day and one weekday every two weeks from April through
September. Data has not been summarized.

Approximately 225 shrimp trawlers were interviewed in May,
June, and August. Data has not been summarized.

A total of 752 and 602 questionnaires were sent to licensed
saltwater angler and recreational trap fishermen, respectively. The
total design method of Dillman (1978) was utilized. By August 25
a return rate of approximately 657 and 677% were obtained for the
angler and trap survey, respectively, and questionnaires are still

being returned. No data has been summarized.
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PRESENTER: Dick Waller

HARVEST POTENTIAL OF THE DEEP SEA RED CRAB, Chaceon
quingquedens, AND DISTRIBUTION OF THE GENUS IN THE GULF OF
MEXICO
Grant Number NA89WC-H-MFQ021

Harriet M. Perry?, Christine B. Trigg*>, Terry McBee?®,
Richard wWaller?, Robert Erdman=, Norman Blake=

*Gulf Coast Research Laboratory, P. O. Box 7000,
Ccean Springs, MS 39564 and *Universitv of South Florida,
140 Seventh Avenue South, St. Petersburg, FL 33701

INTRODUCTION

Deep water crabs of the family Geryonidae are widely
distrizuted throughout the world oceans. Species of Gervon {some
species have ©peen transferred to the genus Chaceon) form the
basis of deep water fisheries along both sides of the Atlantic.
Eastern Atlantic fisheries for C. maritae exist off southwest
Africa. Commercially exploitable quantities of (. maritae have
been found off the Ivory Coast, Congo and Angola.

A fishery for C. guinquedens (red crab) was initiated in the
northeastern United States in the early 1970s with an annual
catch of 2,500 metric tons reported in 1980. Other western
Atlantic species of Chaceon supporting 1limited commercial
fisheries include ¢C. inghami off Bermuda and C. fenneri (golden
crab) off Fort Lauderdale, Florida.

National Marine Fisheries Service trawl data and survey
information from Texas A&M suggest that geryonid crabs are
present throughout the Gulf; however, these data are scant and
somewhat contradictory. Initial efforts at fishery develiopment
in the Gulf of Mexico were hampered by lack of information on
areal and bathymetric distribution patterns of geryonid crabs.
Data Zfrom MARFIN Project NA8B87WC-H-06142 identified seasonal,
geographic, and bathymetric distributicon patterns of C. fenneri
and C. guinguedens in the northeastern Gulf. Comparable data
were lacking for the central and northwestern Gulf. The present
project was designed to address harvest potential and
reproductive biology of C. quinquedens, and to determine
bathymetric distribution of geryonid crabs in the central and
northwestern Gulf cf Mexicec.

SUMMARY CF RESULTS

Two cruises were ccmpleted aboard the Gulf Coast Research
Laboratory's vessel R/V Tommy Munro. Five stations (1,6-9) were
sampled during each cruise (Figure 1). Sample depth was varied
in May and August to adequately cover known bathymetric
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distributions cof C. fenneri and C. guingquedens. Depths sampled
in May were 270, 370, and 470 fathoms. In August, traps were set
at 170, 470, and 0570 fathoms with the exception of Area 1. 1In
Area 1, traps were set at 470, 570, and 1000 fathoms.

" Catch records, size, sex, and bathymetric distributions for
C. guinguedens for samples east (MARFIN Project NA87WC-H-06142)
and west of the Mississippi River are listed in Table 1. Red
crabs west of the river showed deeper depth distribution than did
those crabs taken east of the Mississippi River. A single crab
was taken at 370 fathoms west of the River, with the remainder of
the catch occurring at depths of 470 fathoms and greater.
Highest catches were in Area 1 in the north central Gulf. Mean
size of females was 117.0 mm in carapace width. Males averaged
130.0 mm in carapace width. Eighty-one percent of the crabs east
of the river were equal to or greater than 114.0 mm carapace
width (minimum commercial size in the Atlantic fishery) as
compared to 62% of those crabs west of the river. Overall male
to female ratio was 1:1.6. Analysis of reproductive data is
incomplete. Timing of oviposition for females west of the river
in May 1989 was similar to data for females collected east of the
river in May 1987.
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Table 1. Summary of catch data of Chaceon quinquedens in the Gulf of Mexico.

Males . Females

Carapace Width Carapace Width Taotal Ratio
Date Area Depth ¥ean Max Min No. Mean Max Min No. Yo. M/F
East of Mississippi River
05/06/87 S 370 127 157 103 79 107 122 92 2 81 39.5:1
02/24/88 3 370 127 150 36 30 106 122 89 26 122 3.5:1
05/08/87 4 370 127 141 115 25 38 106 90 5 30 5:1
08/09/87 4 370 128 141 112 38 122 122 122 1 39 38:1
12/10/87 4 370 132 145 117 12 107 116 100 3 15 4:1
02/26/88 4 370 128 146 3 39 116 116 116 1 40 39:1 -
05/12/87 3 370 - - - - 1 129 118 2 2
02/17/88 2 370 - - - - 117 117 117 1 1
05/13/87 2 370 131 145 118 26 114 133 %6 77 103 1:3
08/05/87 2 370 132 1 121 39 116 139 96 35 134 1:2.4
12/01/87 2 370 133 143 i24 21 125 128 122 3 24 7:1
02/14/88 2 370 130 150 117 53 117 136 99 39 152 1:1.9
Central Mississippi River
05/15/87 i 370 134 152 123 29 118 146 39 192 221 1:6.6
28/03/87 i 370 135 159 125 28 121 138 100 153 181 1:5.5
12/18/87 L 370 137 143 122 0 125 144 111 20 30 1:2
02/28/88 i 370 133 148 122 52 124 138 100 92 144 1:1.8
12/07/88 1 370 134 149 120 47 125 137 11 22 69 2.1:1
05/15/89 1 370 133 147 122 42 116 144 93 148 190 1:3.8
08/18/87 1 500 135 156 117 78 117 138 %% 117 195 1:1.5
12/06/88 1 500 133 142 123 16 116 127 102 20 36 1:1.3
12/07/88 1 500 132 151 107 22 115 126 101 22 4 1:1
05/15/89 1 470 132 145 108 45 114 133 95 30 135 1:2
08/12/83 1 470 133 148 123 62 115 137 95 106 168 1:1.7
08/12/89 1 570 132 147 118 98 114 132 94 56 154 1.8:1
08/14/89 1 1000 127 133 123 3 114 123 103 16 19 1:5.3
West of Nississippi River ‘
05/13/8¢ 6 470 143 143 143 1 120 140 64 10 1 1:10
08/10/8%¢ 5 570 129 140 120 8 118 132 102 18 26 1:2.3
05/11/89 7 370 - - - - 140 140 . 140 1 1
05/11/88 7 470 140 140 140 1 128 139 110 28 29 1:28
08/08/89 7 470 138 141 136 4 129 142 114 16 20 1:4
08/08/83 7 570 138 151 127 2 126 137 117 19 21 1:9.5
05/09/89 3 470 - - - - 118 125 112 6 6
08/06/89 3 470 135 140 130 2 130 142 109 11 13 1:5.5
08/06/89 3 570 35 137 63 40 109 131 76 13 53 3.1:1
05/07/89 B 470 130 136 iz5 Z 114 235 38 a4 66 1:32
08/04/89 3 470 125 144 89 9 111 127 92 68 77 1:7.6
08/04/83 3 570 120 139 95 8 110 131 85 23 31 1:2.9
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An Economic Analysis of Leasing Activities
in the Louisiana Oyster Industry

Walter R. Keithly, Jr.
Kenneth J. Roberts
Center for Wetland Resources
Louisiana State University
Baton Rouge, La 70803

Introduction

Louisiana, with a 1988 harvest of almost $31 million, accounts for
25-35% of the nation's oyster production. Though large and an essential
element of the nation's oyster supply, economic and financial information
specific to Louisiana's oyster industry is lacking. Particularly, little
is known of the leased~based operations in the Louisiana ovster industry
which are responsible for more than 70% of the state's annual oyster
production. Because these leased-based operations can constitute the
core reef rehabilitation efforts within the state, the overall objective
of this project is to provide an economic analysis of the Louisiana
oyster leasing situation.

This will be accomplished by

(a) identifying in a business sense the stability among lease
owners

(b) specifying sales agreements between oyster lease buyers
and sellers and to use these values to examine the
relative economic position of the industry

(c) examining locational movement in leasing arrangements; and

(d) identifying leases serving as collateral for loans for the
purpose of determining leverage capacity which might be
available for future reef rehabilitation efforts by
leasees and to collect particular information on these
leases such as acreage, area, ctc.

Results

Through 1987, the Louisiana Department of Wildlife and Fisheries has
recorded in the neighborhood of three-thousand transfers of leases.
Because each transfer often involves several leases, the number of leases
transferred, as recorded by the Louisiana Department of Wildlife and
Fisheries, runs into the tens of thousands. Efforts continue at
Louisiana State University to record all relevant information on all
transfers dating back to the early-to-mid 1950's. Information being
collected includes:
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(a)
(b)
(c)
(d)
(e)

(£)
(g)

the number of each transfer

the number of leases involved in each transfer
the acreage of each lease in each transfer

the parish in which each lease is located

a more detailed description of location of each lease that
has been transferred

the names of persons/companies involved in each transfer

terms of sales involved with each transfer.

Each lease that has been transferred is being tracked to present to
determine how often it is transferred, whether leases in certain .areas
are transferred more often than leases in other areas, whether there is a
relationship between the terms of sales and frequency of transfers, etc.
This analvsis, dating back to the early to mid 1950's will cover
approximately 75-85% of all transfers recorded by the Louisiana
Department of Wildlife and Fisheries and the majority of all leases
issued in the state since the early 1900's.

Leases serving as collateral for loans, dating back to the early
1970's, have also been identified. Information collected with respect to
these loans include:

(a)
(b)
(c)
(d)

(e)

name of borrower
principal amount
annual rate of interest

leases used as collateral (lease number, acreage, and
location)

other collateral used for loan.

Leases not renewed have been auctioned for the past several years.
Data on these auctions include:

(a)
(k)
(c)
(d)

lease number and acres
location of lease
previous owner and high bidder

high bid.

This information will be collected and tabulated and merged with other
data being collected to examine the characteristics of these auctioned
leases vis-a-vis other leases in the state.
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SUMMARY OF CRABS, LOBSTERS & MOLLUSKS PANEL DISCUSSION

o The Louisiana private lease oyster area is about 300,000
acres.

o In the area off Louisiana and Mississippi, the catch of deep-
sea red crabs has been about 200~250 crabs using 6 or 8 traps

at a depth of 370-470 fathoms. The sampling rate was three
times per year.
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SESSION V
ESTUARINE FISH 1






Coordinating, Planning and Progress-Reporting Activities
of the Cooperative State-Federal Research Plan for
Red Drum in the Gulf of Mexico
(NA8BBWC-H-MF196)

Tom M. Van Devender

Gulf States Marine Fisheries Commission
Ocean Springs, Mississippi

INTRODUCTION

Historically, red drum have been an important component of both
recreational and commercial fisheries in the Gulf of Mexico with both
sectors of the fishery conducted primarily in the estuarine areas.
Increased consumer demand in the early 1980's saw total landings
increase from 8 million to 17 million pounds during the period
1979-1986, and much of the increase occurred on the offshore spawning
stock. In view of the continuously expanding efforts by both commercial
and recreational fishermen, an urgent need arose to manage offshore and
nearshore segments of the fishery if conservation and maintenance of the
resource was to be effected. However, biological information on size-
and age composition of offshore schools was inadequate and recruitment
of red drum from the estuaries to the offshore spawning stock was
thought to be dangerously low.

A meeting of state and federal fishery management agencies in May
1986 undertook to define areas of information need, devise research
efforts to answer these needs, and identify the most appropriate and
expeditious mechanism for securing funding and develop a research plan.
It was decided to use an existing cooperative State-Federal Program,
Southeast Area Monitoring and Assessment Program (SEAMAP), to cocordinate
planning efforts. The SEAMAP Red Drum Work Group, composed of leading
university, state and federal management specialists, developed a
coordinated research plan specifying objectives, tasks and sampling
schemes to meet red drum management needs, This "State-Federal
Cooperative Program for Red Drum Research in the Gulf of Mexico: A
Three-Year Plan® (Gulf States Marine Fisheries Commission, 1986) is a
comprehensive document of information needs in order to permit wise
management and use of the Gulf's red drum resource,

RESULTS

Under this umbrella program thirteen separate projects, both single
and multi-year, have been conducted by the states, universities and NMFS
to examine the red drum resource. MARFIN support to these research
projects has provided much-needed management data in many areas: stock
identification and assessment, age and growth, migration and the
economics of the recreational catch. New assessment techniques have
been investigated including aerial surveys and back-calculations from
egg and larval densities to estimate spawning biomass. The age
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structure of the offshore adult population for this long-lived fish has
been determined, and estimates of the escapement rates of juveniles from
~estuarine waters calculated.

The specific objectives for this coordinating, planning and
progress-reporting project are (1) to facilitate planning of cooperative
activities concerning red drum research and enable evaluation of the
Cooperative Program’'s status and progress through the SEAMAP Red Drum
Work Group; and (2) to prepare and distribute information on the
Program's progress to all interested persons and organizations via the
newsletter Sciaenops.
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The Economic Value and Policy Implications of Recreational
Red Drum Success Rate 1n the Gulf of Mexico
NAB7WC-H-06146

Dr. Trellis G. Green
University of Southern Mississippi
Southern Station Box 5072
Hattiesburg, MS 39406-5072

introduction

This research was complieted July 1983 with MARFIN funds under the
State-Federal Cooperative program for Red Drum Research in the Gulf of
Mex1co. The goal of the project is to provide information to the Gulf
Council! and other state regulatory agencies that can be used to draft
and implement a viable red drum fishery management plan for EEZ and
state territorial waters. This research is among the few serious non-
market economic stuaies cof Guif recreational saltwater fishing. The
7inal report detalls six specific tasks to accompiish the goai, as
listed beliow.

1. Sociceconomic profiles
2. Test catch hypotheses:
Ho: Sporting motive: red drum catch has no influence on
recreational fishing effort
Ha: Consumptive motive: red drum catch has an influence
recreational fishing effort: if Ha is true, deter-
mine whether success rate elasticity magnitude 1is
greater than the "Green"” coefficient presented at
the Florida gamefish hearings
3. Travel cost models of red drum sportfishing:
(a) continuous pcococled site modelis, (b) discreet/con-
tinuous Heckman model, and (c) discreet cholice multi-
ple s1ite multinomial logit modeli-—-data sources: NMFS
1986 MRFSS intercept survey and the NMFS 1981
4, Sociceconomic Survey intercept/phone follow-up (SES) Marginal
welfare effects (net benefits) associated with changes
in red drum catch allocations tc anglers
5. Economic impacts (income and empioyment) associated with
changes in recreatiocnal red drum allocations
6. Policy implications and recommendations

Major Fingings

Socioeccnomic profiles indicate red drum target anglers, who
average slightiy less than 40 years of age and T1ive closer to home than
other angling groups., rank catching fish onily behind sport as the
primary motivaticn tor tisning. The 1981 SES 1naicates red arum anglers
are more likely to be retired and are skewed toward a lower end of the
1ncome distrioution than other angiing groups. Red drum anglers
overwhelmingly respond that number, size and species of fish caught are
the primary reasons for trip satisfaction, thougn the level of
satistaction did not differ significantly from other <croups. This
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conciusion s corroborated with a discreet logit model of trip
3atistaction. There 1s no current species speciftic profile data.

The study rejects the null sporting hypothesis in favor of the
ilternative consumptive motive that red drum catch significantly affects
fishing effort. Success rate magnitudes estimated with the Heckman
sampie selection modeil are eiastic. All else constant, an increase of
"0 percent n expected red drum catch would, on average, tena to raise
red drum fishing effort by a bit more than 10 percent. In analyzing
impacts, nowever, a more conservative central tendency elasticity that
gliminates highs and Jlows 1s adopted to avoild any overstating of
recreational impacts from substitution effects.

Travel cost demand models. both continuous and discreet choice,
nerformed very well, considering the data constraints. Empirical
nerformance 1s greatly improved by 1incorporating theoretically sound
tatch behavior derivea from the angler utility function, and specifying
—ne sa&cona ceneration labor supply model. A significant interaction
=2Tfect of rea drum catch with other popular estuarine species is
uncoveraed, and helps to account directly for species substitution.
Di1screet models account for site substitution.

The most conservative estimates of per trip marginal net benefits
for 1ncreases in expected red drum catch rates of 10%, 25%, 50% and one
whole fish per ocuting are $4.04, $9.40, $16.82, and $26.08 for
1986 respectively. Conversely, welfare losses for decreases in expected

catch of 10%, 25%, and 50% are -%$4.46, -%$12.01 and -328.78,
respectively, which are greater than respective gains from the same
cercentage increase. Anglers are hurt more by taking fish away than

they are benefitted by giving fish to them.

Table | aggregates net benefits (losses) from changea read drum
allocations cver the Gulf region on an annual basis. True benefit
=Tfects 1:2 between the low and high red drum participation rates, but
nolicy 1mpiications rely on the more conservative numbers. Thus, net
user benetfits accruing to Gulf sportfishermen from catch 1ncreases of
10%, 25%, 0% and one fish range from $10.34 million to $66.77 mililion.
If only the EEZ is considered with 1985 allocations as a baseiine., a
reallocation that year from the commercial secteor which increases:
recreational catch by 10% or 50% 1s conservativeiy estimated to generate
between $3238,000 and 3$573,135, or between $1.7 million and $2.9 miilion
oFf recreational net benefits. respectively. 3y state, the highest valued
cer-Trip marginail enefit rankings, in gescenailng order, JoSccur 1n
M1ssissipp1. Florida and Louisiana; Alabama displays consistently lower
marginal values. Table 2 shows total welfare losses associatea with a
sne f¥ish cag iimit by state, aggregated over all annual trips.

2ase 112 ang aijocation—-cnangea economic 1mpacts of GuiT red drum
sportfisning are summarized in Table 2, with direct and multiplier
‘naucea ertfects iisteaq. The largest 1mpacts are fTfelt 1in the marine
services and wholesale/retail trade sector, followed by service stations
ind eatings/arinking piaces. The greatest employment 1mpacts (not shown)
cccur T The 2atingsdrinking and ssrvice station sectors. The hotel,
notel ana i1caging sector 1s the lea%% impacted sector 1n terms ot either



income or employment. Table 4 shows large "net” income gains from the

baseline by reailocating red drum from the commercial to the
recreational fishery.

Policy implications suggest a general pattern of allocating wild
red drum stocks toward the recreaticnal fishery, especially in state
territorial waters with high recreaticnal net benefit values. If an
overall TAC is implemented in the future on biological grounds (SSR),
fisheries managers can sti1ll move the fishery toward cptimum economic
yield by achieving a higher level of net societal benefits. This 1s
accomplished by maintaining the higher benefit sector at historical or
slightly lower allocations 1nitially, and then gradually raising them
as SSR 1increases in the long run. This reallocation policy would
continue until the net benefit flows are approximateiy equal for both
recreational and commerclal sectors. At the present time, recreational

net benefits (consumer’s surplus) exceed commercial net benefits
“proqgucer’s surpius).

As for the retail and wholesale consumer of red drum as seafood.
aquaculture of red drum 1s a feasible technology that can be
incorporated into an efficient management scheme to accommodate market
supply, Equity compromises 1n the short run to compensate industry
losses must eventually give way to the necessary moves toward more
efficient use of the red drum fishery resource for all users.
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POPULATION GENETIC STUDIES OF RED DRUM IN THE GULF OF MEXICO

John R. Gold, Dwight A. Bohlmeyer, Linda R. Richardson & L. Susan Pletscher
Texas A&M University
Texas Agricultural Experiment Station
College Station, Texas 77843

This project was designed (i) to determine if significant population
substructuring (discrete breeding units) exists within the red drum fishery,
(ii) to estimate relative Tlevels of mixing (migration) between and among
nearshore and offshore red drum sample localities, and (iii) to provide
critical scientific information necessary for sound management of the Guif of
Mexico red drum resource. It was initially proposed that sequence variation
in mitochondrial (mt)DNAs and allelic variation at polymorphic nuclear gene
Toci would be examined among both nearshore and offshore red drum from the
northern Gulf. Funds for the project, however, were not received until the
middle of March, 1989, with the result the no data for this project have yet
been procured. Approximately 40% of the samples have been obtained (ca 190
fish), and appropriate tissues have been removed for both mtDNA and protein
electrophoresis. The study summarized below represents a two year project
designed to obtain base line data on genetic variation among nearshore red
drum taken from the Gulf and the Atlantic coasts of the southeastern United
States. The study was supported by the Sea Grant College Program and is
presented here to update current information on the genetic structure in the
red drum fishery.

Red drum specimens were collected in 1987 using gill nets, pound nets,
haul seines, purse seines, and hook and line. A total of 474 fish was
collected from 14 different sampling localities (Table 1). Thirteen of the
samples were from nearshore localities (bays or estuaries) and one sample was
from offshore in the Gulf. The majority of individuals taken from nearshore
localities were yearlings from the 1986 year class as judged by total length.
A1l of the offshore fish were mature adults. Tissue samples of white muscile,
liver, brain, and eye (for protein electrophoresis) and heart, spleen, and
kidney (for mtDNA analysis) were taken from each fish and stored in liquid
nitrogen. Vertical starch gel electrophoresis and histochemical staining
were used to resolve the protein products of 42 presumptive gene loci.
Restriction enzyme digestion, horizontal agarose gel electrophoresis,
Southern blotting (using <cloned red drum mtDNA fragments), and
autoradiography were used to vresolve vrestriction fragment length
polymorphisms (RFLPs) of red drum mtDNAs. All procedures used are to be
published elsewhere.

Allelic variation at nine polymorphic protein-coding loci (Table 2) was
studied among ail 474 individuals. The mean number of alleles over the
polymorphic loci was 3.8, and the average heterozygosity over all loci
examined (H) was estimated as 0.047. The heterozygosity values for each
polymorphic locus are shown in Table 2. These data indicate that red drum
have "normal" Tlevels of genetic variability and suggest that the perceived
decline in red drum abundance, at least in the Gulf, has not affected the
genetic variability base of the species. Significant heterogeneity in allele
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frequencies using the G-test was found at a locus for acid phosphatase among
samples from the Guif, at the.locus for alcohoi dehydrogenase between pooled
samples from the Gulf and Atlantic, and at the locus for adenosine deaminase
over all sampies, among samples from the Guif, and between pooled samples
from the Gulf and Atlantic. A Chi-square test on arcsin square-root
transformed allele frequencies. however, detected significant heterogeneity
only at the locus for adenosine deaminase for the pooled comparison of Gulf
versus Atlantic sampies. For several reasons, the latter is the preferred
test, suggesting that the only heterogeneity observed which may be
statistically defensible is that between red drum in the Gulf versus those in
the Atlantic. Wright’s Fgs¢ values [which represent a measure .of the
reduction in heterozygosity of a sample due to nonrandom mating between
sampies] over all polymorphic loci ranged from 9.0 to 27.5 (mean Fgt =
0.019), and estimates of the effective number of migrants (Nem) per
generation using Wright’s island model ranged from 9.0 to 27.5 (Table 2).
Since, in theory, popuiations will not diverge geneticaily from one another
as a function of genetic drift if the effective number of migrants is greater
than one, the estimates of Fgt and Nom indicate the absence of subdivision
among the red drum sampies. Additional evidence for high gene flow and a
Tack of genetic differentiation among all red drum samples were provided by
an analysis of conditional allele frequencies (following Slatkin) and by high
levels of genetic similarity (following Nei).

Mitochondrial DNAs have now been examined from 9-15 individuails (151
total) from all 13 nearshore samples. The DNAs from the single offshore
sampie (near Grand Isle, LA) were too degraded for analysis. Forty-seven
(47) mtDNA geneotypes or hapliotypes have been identified among the 151
individuals using 16 different, six-base recognition enzymes. Of these, six
halotypes were found in eight or more individuals, thirty-three were found in
three or fewer individuals, and twenty-three were found only in one-
individual each. Sample heterogeneity using the six halotypes found in eight
or more individuals was tested using arcsin, square-root transformations and
the "V" statistic. No significant heterogeneity overall, among the Gulf or
Atlantic sampies, or between the Guif and Atlantic samples was detected at
five of the haplotypes. Significant heterogeneity (P<0.05) was detected oniy
between the Guif and Atlantic samples for halotype #11 (identified as the
halotype which possesses the most common restriction pattern for all 16
enzymes).  Estimated Fg ¢ values, based on untransformed mtDNA haplotype
frequencies (following Weir and Cockerham), were 0.061 among the Atlantic
camples, 0.079 among the Gulf samples, and 0.087 overall. \Using Wright’s
island model, these F¢y values yield Ngm estimates of 3.85, 2.91, and 2.66,
respectively. :

Based on both protein and mtDNA data, red drum from the nothern Gulf and
the Atlantic coast appear to be weakly subdivided despite appreciable levels
of gene flow. Red drum within the nothern Gulf and along the Atlantic coast,
however, appear to comprise single, randomly mating popuiations. Further
studies to further test this hypothesis are now in progress.
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TABLE 1. Red drum sampied during 1987

Sampie Method of - Individuals providing

Locaiity Size procurement Tocal assistance
Atlantic coast:

1. Oregon Inlet, NC 15 Angiing None

2. Pamiico River, NC 23 Pound net Jeff Ross!

3. Georgetown, SC 18 Angling Dennis Allen?
4. Charieston, SC 34 Angiing Chartie wenger3
5. Hilton Head, SC 50 Angling Fuzzy Davis
Gulf coast:

6. Sarasota Bay, FL 49 Haul seine Mike‘Murphy5

7. Riviera Bay, fFL 24 Angiing None

8. Apalachicoia Bay, FL 24 Angiing Chip B‘ai]ey5

9. Ocean Springs, MS 50 Gill nets Tom McIlwain®
10. Hopedale, LA 50 Angling Chuck Wilson’
11. Offshore, LA 28*  Purse seine Andy Kemmererd
12. Grand Isle, LA 50  Angling Rickey Cherwieg
13. Galveston Bay, TX 32 Gil1l nets Andy Landry

14, Port Aransas, TX 27 Angling Rich Tillman!l

*Sampie obtained by the National Marine Fisheries Service, Pascagouia, MS

North Carolina Division of Marine Fishes

Baruch Marine Laboratory, University of South Caroiina
South Caroiina Wildlife Department

Private fishing guide

Florida Bureau of Marine Research

Gulf Coast Marine Laboratory

Center for Wetlands Resources, Louisiana State University
National Marine Fisheries Service '
Private Tandowner

Texas A&M University at Galveston

Texas Agricuitural Extension Service

HOWO NNOUL~ WM —

bt p—st
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TABLE 2. Summary data on genétic variation in red drum

Locus #Alleles h Fst Nem »
Acid phosphatase-2 . 2 0.162 0.020 12.25
Adenosine deaminase 11 0.703 0.027 9.01
Alcohol dehydrogenase 4 0.495 0.025 9.75
Esterase-l 2 0.167 0.016 15.37

Glutamate-oxaloacetate |
transaminase-1l 4 0.214 0.020 12.25
Glucose phosphate isomerase-B 3 0.062 0.009 27.53
Peptidase-B 3 0.027 0.017 14.46
Peptidase-D 3 0.081 0.017 14.46
Peptidase-S 3 0.062 0.021 12.25
X = 3.8 0.047 0.019 12.91
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Life History Studies of Red Drum Populations in Mississippl

. Grant §#'s
NA86~WC-H=-06137 & NAB7TWC-H-08127

James Ray Warran & Dr. Thomas D. Mellwain
Gulf Coaat Research Laboratoly
P.O. Box 7000
Ocean Spring, M8 39564

Introduction

A study of the life history, distribution and migration of
rad drum in Migssissippi's coastal waters was initiatad in Octeber
1986 and has continuad through Saptember 1989. Sampling dasign
included seines, bsam plankten nats, variable mash gill nets and
bengo netgs to ba taken at various locations in or naar the four
Migsissippi astuarine systems (Figure 1). Thesa samples have
providad information on seascnal ocourrsnce and abundance of
larval, juvenilse and sub-adult red drum from the <time they eatar
Migsissippli Sound until thay migrate out of tha system,

Summary ©f Results

Racruitment of postlarval red drum into Missiasippi's
inshora waters was indicated by small fish appearing in shoreline
BPL samples as early as Saptembar and continuing to bes present as
late as Naovembar (Figura 2). Peak immigration occurred in
Octobar sach vyear. 8Small juvenile fish cccurred in baach seinas
Octobar through May (Figure 2). Fish taken in tha BPL and seina
samples representad O~age class fish.

Sub-adult rad drum were present in gill net asamples during
all months (Figure 2), These fish were most prevalent during
early spring and late fall.

Langth . digtribution by month for all gear-typsa/samples
showed the presence of O~age and l-age vear classes in (nshere
waters with very few older fi3h captured (Figure 3). Monthly
langth-fraquancy distributions of tagged fish raturned by sports
figherman indicatad that exploitation by this method oparated on
figh that were age 1+ (10-20 i(n.,Pigurs 3) but less that 2 years
of age. Thease data are further supported Ly racrsational craal
survey data (Figure 3). Creel data was supplied by Mississippi

Departnrent of Wildlife, Fisheries and Parks - Bureau of Marins
Rasourcas.
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A total of 912 subadult fish were tagged from Octobar 1986
through July 1988, A total of 192 £fish havae been raturned
through July 1989 giving an overall return rate of 21 &, Most of
these raturns (167) ware <£rom hook and line fisharmen giving a
18.3 ¥ raturn rate Ior this gear. This ralatively high rsturn
rate indicates considerabla mortalities inflicted on l-age o 2~
age class fish inshere. The notable abssnce of fish above 20
inchas (approximataly 2 vyear of age) could possibly be
contributed to the mortality inflicted by the hook and line
fishery for this species in Mississippi's inshore waters.

Tag returns indicated that most fish moved very little.
Whan £i{ah moved (n aexcags of 10 miles, that movemant was
generally toward tha cast. One f£ish was zeported caught 278 miles

from the ralease aite, Most (77%) moved less that § miles and of
thoaa 47% moved nowhere.

Tagged fish wers at large from O to 691 days. Distribution
of dayse at larga by thirty-day intsrvals indicated that the

raturn of tagged individuals was rslatively constant oaver the
firast six months at large.
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TAG/RECAPTURE AND AGE VALIDATION OF RED DRUM IN FLORIDA
Grant # -- NA88-WC-H-MF192

Michael D. Murphy, and Ronald G. Taylor. Florida Marine Research
Institute, 100 Eighth Ave SE, St. Petersburg, Fl1 33701-5095.

Introduction:

The red drum resource along the Gulf coast of Florida has
apparently been growth overfished, and without proper management
will become recruitment overfished when the population reaches
equilibrium with fishing mortality. Due to their longevity and
late maturation, the intrinsic ability of red drum to support a
fishery, especially on juveniles, is quite low. However, deter-
mination of levels of exploitation that can be supported without
overfishing requires detailed information on growth, mortality,
and recruitment. Especially difficult to measure for red drum
are the various components of mortality and how these components
change as the fish grow. Because red drum inhabit heavily fished
inshore (estuarine) waters as subadults, and then apparently move
to nearshore open Gulf habitats as they mature, detailed informa-
tion on how fishing mortality and emigration change during this
transition is needed to accurately assess the effects of fishing
on potential abundance or yield. For instance, assessments that
do not distinguish emigration (if it occurs) from fishing mortal-
ity would suggest a much more severe overfishing problem than
actually exists.

The validity of ages determined from red drum hard parts
also needs to be established before age~based stock assessment
methods can be used with certainty. Presently, it 1is assumed
that red drum deposit one opaque band on their otoliths per year.
However, if multiple bands are deposited, then growth and mortal-
ity have been underestimated.

- Summary of Results:

The first objective of this project was to estimate age-
specific fishing mortality rates for subadult red drum during
their transition from estuarine to nearshore Gulf habitats. Tag
return data showed that the probability of recapture declined for
fish older than age 2, and that few fish older than age 3 were
captured within the estuary (Table 1). For all tag return data
collected thus far, overall estimates of age-specific return
rates adjuste for tag loss, tag mortality, and non-reporting
were: 23% yr~ {or age 0 fish, 55% yr * for age 1, 52% yr'l for
age 2, and 16% - for age 3. No returns were reported for fish
tagged when age 4 or older. Given our estimate of pooled total
annual mortality for fully recruited ages (0.91), these return
rates correspond to estimates of conditional fishing mortality
rates of 75% yr - for age 2 and 35% yr - for age 3.
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The relatively moderate estimates of fishing mortality with
respect to the high observed rates of disappearance from the
estuaries suggests that a large component of the observed decline
in numbers of fish with age is not due to fishing. These large
reductions in numbers with age may be attributable to movement
out of the estuary to nearshore Gulf waters or to other areas
where they are less vulnerable to our sampling efforts. Paradoxi-
cally, there was little direct indication of any movement of fish
out of the estuarine areas to nearshore Gulf waters. Only about
5% of tag returns came from fish tagged in the estuary and
recaptured in nearshore Gulf waters. Most returns (85%) came
from fish recaptured within the estuary less than 1.0 km from
their release site. .

The second objective of this project was to develop a method
for validating age determination of adult red drum. During the
first year (1986/87) we found that an intramuscular injection of
25 mg oxytetracycline/kg body weight provided a good florescent
mark on otolith sections without incurring any obvious physical
damage to the fish. Adult red drum injected during 1986/87 and
held in captivity for 19 months deposited one opaque band on
their otoliths. During the second and third vyears of this
project (1987/88 and 1988/89) we have extended our observations
to include fish injected and released back into the wild (Table
2). These data confirm that the observed number of opaque bands
on red drum otoliths corresponds to their age, at least through
age 27, and that the observed life span of red drum along the
Gulf coast of Florida is approximately 25 years.

Table 1. Number and predicted ages of tagged (T) and recaptured
(R) red drum by project year. Only recaptures of fish
caught within one year of tagging are shown.

PROJECT YEAR

PREDICTED 86/87 87/88 88/89 TOTALS
AGE T R % T R % T R % T R %
0 13 1 7.7 - - - 1 o0 0 14 1 7.1
1 209 31 14.8 %2 15 16.3 148 29 19.6 449 75 16.7
2 278 35 12.6 153 7 4.6 387 88 22.7 818 130 15.9
3 124 3 2.4 7 1 14.3 77 7 9.1 208 11 5.3
4 4 0 0 - - - - = - 4 0 0
5 1 O 0 - - - - - - 1 0 0
6 - - - - - - - = - - - -
7 1 0 0 - - - - = - 1 0 0
8 1 0 0 - - - - = - 1 0 0
TOTALS 631 70 11.1 252 23 9.1 613 124 20.2 1496 217 14.5
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Table 2. Fork length (mm) and opaque band counts and measurements
(mm) for red drum recaptured after being marked with
25mg oxytetracyclines/kg body wt. . Fish tagged on 26
August 1986 were held in an outdoor pond while all
others were released into the wild.

DISTANCE (um) TO

TAGGING RECAPTURE DAYS OPAQUE OUTER OTC PENULTIMATE
DATE LENGTH DATE LENGTH FREE BANDS BAND BAND BAND
26Aug86 300 1iMars8s 879 563 4 250 425 575
26Aug86 1070 11Mar88 1075 563 11 200 288 375
26Aug86 1080 l1Mar88 1109 563 16 100 150 213
26Aug86 1070 11Mar88 1090 563 17 150 275 375
l6Jan87 970 2Augs8s 978 564 16 75 178 188
l6Jansg7 1035 2Aug88 1042 564 14 75 163 200
15Jan87 727 20Sep87 773 248 2 263 250 725
22Aug8s8 948 16Augs89 955 359 11 200 313 375
23Augs8s 987 16Aug89 1000 358 16 50 100 188
23Aug8s 999 16Aug89 1003 358 11 125 188 325
23Augs8s 1100 16Aug89 1100 359 27 63 100 188
2Aug8s 1040 16Aug89 1048 379 16 63 125 188
2Augs8s 975 16Aug89 980 379 9 150 225 338
2Augs8s 1020 l6Aug89 1025 379 18 88 113 200
2Augs8s8 1015 16Aug89 1018 379 18 100 175 263
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PRESENTER: Sam Rogers

Identfication of Red Drum Fishery Stock and Establishment of a Multivariate
Mode! for Growth and Body Condition (Grant# NABSWCAMF 195)

Stuart G. Poss, James S. Rogers, James M. Grady,
and
Robert C. Cashner

Gulf Coast Research Laboratory, P.O. Box 7000, Ocean Springs. MS 39564 and
Department of Biological Sciences, University of New Orleans, New Orleans, LA
70148

Introduction

The red drum. Sciaenops oceilatus, fishery in the Gulf of Mexico s a large
and important commercial and recreational resource with an impact that extends
well beyond the Gulf Coastal region. The pressure placed on this valuable resource
by commercial and sports filshermen necessitates a comprehensive study of the
biology of this species. Understanding the degree of population subdivision among
red drum populations is crucial to an overall management plan for this species. The
primary objective of this project was to assess the level of population subdivision
among Gulf Coastal populations of red drum using multivariate statistical analysis
of morphometric and meristic data and allozyme and isozyme eléctrophoresis. two
techniques that are sensittve to localized genetic differentiation.

Summary of Resulfs: Data accumulated via use of the MorphoSys imaging system
and meristic counts were analyzed using a variety of multivariate statistical methods
as specified in the original contract proposal. Analyses of these data and data from
subsamples examined electrophoretically reveal that appreciable differentiation
among red drum populations throughout the Gulf of Mexdco and the southern
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Atlantic Seaboard into local or regional stocks has not occurred to an extent that
would warrant recognition of independent stocks for fishery management purposes.
Although 1t 18 concluded that no regional differentiation in body shape has taken
place, one anomalous and unexplained difference is reported from one sample from
Eastern Texas. However, these same fish analyzed electrophoretically do not reveal
differenuation of these populations. The meristic and electrophoretic data sets are
otherwise {n concordance with the morphometric data, revealing no significant
differences in means among seven regions of the range. These observations ar.e
consistent with a model of high levels of gene flow as advanced by Ramsey and
Wakeman (1988).

Ocelli number. previously reported as evidence of weak differentiation of
western Gulf of Mexico specimens by Ramsey and Wakeman (1988) can not be
substanttated by samples examined {n this study. However, one extreme individual
waken from Bay Boudreau, Louisiana. with a mean of 84.5 spots, influences the
statistics. Inclusion of this specimen resuits in marginal statistical significance but
presents a problem of data interpretation.

Although application of alternative techniques may discover significant levels
of differentiation unobserved for the variables sampled here, this would be
unexpected, based on almost uniform conformity of the merisiic, morphometric, and
electrophoredc measures of differentiation. It is probable that initial concerns
regarding capture and restocking at different siles are unwarranted and that costly

measures required for multiple stock management are unnecessary.
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PRESENTER: Gary Zumwalt

Red Drum Stock Identification from X-Ray Microanalysis
of Otoliths and Scales (FY89:NA89WC-H-MF(018)

Paul R. Ramsey and Gary S. Zumwalt
Department of Zoology and Department of
Petroleum Engineering and Geosciences
Louisiana Tech University

Energy dispersive spectrometry (EDS) may be an inexpensive, rapid, and
accurate means of stock or natal site indentification. The methodology is
based on the observation that fish incorporate trace elements from their
environment into their calcareous hard parts such as otoliths and scales.
Use of the method has not been reported previously for fisheries in the Gulf
of Mexico. We proposed to couple EDS with a scanning electron microscope
(SEM) to differentiate local populations of red drum; scales from other
sciaenids like black drum and spotted seatrout and the otolith from offshore
red drum will be examined as appropriate specimens are available.

Introduction

Initial analyses of the basal organic (fibrillary) layer of red drum
scales revealed significant qualitative and quantitative differences among
three inshore samples: Mosquito Lagoon, Florida--Atlantic; Vermilion Bay,
Louisiana=--Gulf; and Port Aransas, Texas--Gulf. These first elemental
spectra were collected by gluing single scales to SEM blocks and exciting the
proximal (fish-skin) side of the scale focus.

System Optimization

The first task was to optimize the EDS/SEM system for scale analysis.

* A take-off angle of 49° gives the highest number of x-rays per second at
the receiver and results in the greatest accuracy in measuring minor
elemental constituents.

* The acceleration voltage controls both the number of elements excited and
the sphere of excitation. An acceleration voltage of 15K was chosen to
ninimize the sphere of excitation (so individual layers can be examined)
and still excite elements down to zinc.

* Total x~ray counts are at least 3,500 for the most common elements

because spectra are collected and processed for 200 live seconds at 3.5
nA with a dead time of less than 15 percent.
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Sample Preparation

Analysis of individual scales was a slow process and inexact because
dried scales will curl to varying degrees. The second task was to design a
mounting system which would standardize the scale geometry and allow
comparison of similar sites on different scales.

A Scale-Teflon Sandwich. In our pilot study, we found that heavv metals
and other elements not used in the calcification of the scales were stored in
the inner fibrillary layer. But, examining only the bottom (or inner)
surface precluded examination of year-class deposition. Additionally,
conventional embedding media used to stabilize and section the scales
introduced spurious results by smearing during the polishing or by actual
penetration. However, Teflon (TM) is flexible, relatively inert, and easily
recognized by the EDS/SEM system. To present each sampie to the EDS/SEM at
the same angle, 12 scales from each location were mounted in a teflon-scale
"club sandwich" with outer, plexiglass braces.

The Polished Cross—section. The sandwiches were sectioned to give a
cut-and-polished surface with embedded cross-sections of scale foci. Scales
were oriented by.drilling a hole through the focus and passing a wire through
each scale. Teflon sheets--touching the wire--were placed between each scale
and clamped with two plexiglass strips by nylon bolts. The wire was removed,
and the blocks were milled with a fly cutter and polished to 600 grit.
Finally, the blocks were sputter-coated with carbon before analysis by the
EDS/SEM system.

Sample Selection. We chose 10 coastal collections of red drum scales
retained from a previous study--South Texas to northeastern Florida (Table 1
and Figure 1l). Six males and six females were chosen from each location.
Detected elements include those from atomic weight 19-65: F, Na, Mg, Al, Si,
p, 8§, C1, X, Ca, Cu, Fe, Ni, and Zn.

Summary of Results

Collection of spectra from the baseline group of red drum samples is
continuing. Several unique spectra/elemental profiles are worthy of note at
this time (Figure 2).

After the analysis of the 10 red drum scale samples, samples of otoliths
and material from black drum and spotted seatrout will be examined. In
addition to the geographic analysis, elemental profiles will be analyzed for
effects due to sex and age/size.
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Figure L. Red drum collection sites for scales used in x-ray microanalysis.

Table 1. Red drum sample locations and sample sizes for x-ray microanalysis
of 14 elements.

Mosquito Lagoon, FL 25
St. Joseph Bay, FL S0
Pine Island, FL 50
Mississippi Sound, MS 20
Bay Gardene, LA 56
Caminada Bay, L& 49
Bay Sainte Elaine, LA 61
Derniere Islands, LA 14 -
Vermilion Bay, LA S5
Port Aramnsas, IX 36

N = 12 (6 males + 6 femaies)
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Figure 2. Red Drum energy spectra: (A) Osseous layer from Bay Sainte Elaine, LA
(B & C) Fibrillary layer from Bay Sainte Elaine, Li; (D) Fibrillary layer from
Vermiiion Bay, LA.
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Louisiana Red Drum Research

Joseph A. Shepard
Louisiana Departmenc of Wildlife & Fisheries
Seafood Division, Finfish Section
Charles A, Wilson, Ph.D.
Sandra J. Russell
Richard E. Condrey, Ph.D.

Louisiana State Univeraity
Coastal Fisheries Instituce, Center for Wetland Resources

"Louisiana Red Drum Research" 1s a cooperactive research effort batween the
~ouisiana Department of Wildlifs and Fisheries’ Finfish Section and Louisiana
State University’s Coastal Fisheries Institute, Center for Wetland Resources to
provide needed information for the management of red drum. The project began
Qetober 1, 1986 and has been funded.thtough September 30, 1989. The following

are brief summaries of our progress tc date.

2ed Dr

Since 1986, 5,991 juvenile red drum have been marked with internal anchor
tags and released in coastal Louisiana. Five hundred twenty-eight red drum have
bsen recaptured by both commercial and recreational fishermen for a total return
rate of 9 percent. 3ased on predicted age at lsngth, the highest return rates
were from fish O0-1 year old in 1986-1987, prior to size restrictions, and £ish
2 years old in 1988-1989 in response te a l6-inch minimum length restriction.

No returns were received from fish tagged at predicted ages 3 and older.

Ca Les (o} amp ]

The goals of this porticn of the project were to (1) obtain catch and
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elfort data from commercial vessels landing adult and juvenile red drum caught
in inshore and nearshore (state) waters of lLouisiana, and (2) to collecc length,
weight, and sex composition data from thess commercial catches. Full-time
{leldwork began October 1, 1986 and‘ended January 15, 1988 when the inshore red
drum fishery was closed. Part-time sampling has taken place from June 1988
through September 1989 on recreationally caught red drum and red drum by-catch
of octher fisheries. A total of 963 gill nec interviews, 67 trapmel net
aterviews, 38 rod and reel interviews, and 1 otter trawl interview were obtained
during this study, and 7,025 fish were measured. Additionally, during the spring
and summer of 1989, one port sampler accompanied black drum gill nec and striks
net filshermen on their trips to record red drum by-catch. He made 6 trips and
measured the 40 red drum caught by 12 sets. Racreationally caught red &rum'were
weighad and measured at several of the major fishing tournaments during the

summer of 1989,

A Grow & e B

Red drum aging validation continues to indicate tha formation of one
annulus per year in otoliths. Age frequency distributions generated by otolith
analysis continue to indicate similarities in year-class distributions between
years for offshore populations. A relatively low number of red drum are present
in younger year-classes. Strong and weak cohorts can be followed through
successive years in the population.

There is great variabilicy in size and age, therefore length or weight
cannot be used to accurately estimate age for red drum after the firsc few years
of 11fe. In order to accurately model growth, separace growth curves have been
fitred for immature and mature life stages. Maximum age of fish sampled was 38

years.
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- Stock Agsessmenr of Red Drum

We have continued our stock assessment work on red drum and have presented
the resulcs to the Red Drum Scientiflic Assessment Group of tha Gulf of Mexico
Flshery Management Council. Our final synthesis {s 1likely tha form of a

stochastic population model which is intended for use in assessing future rates
of escapement. )

We are in the process of conducting our second cooperative red drum aerial
survey with menhaden spotter pilots. We have adapted the computer techtology
developed at the NMFS Pascagoula Laboratory for recording the flight paccerns
and sightings of our cooperative pilots. We will be ctesting and refining chis

which
zechnology in anticipation of developing a routine monitoring procedure

will be of benefit in measuring the recovery of the stock.
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@Grant Number: NABSWC-H-MT199

Age Class Structure ¢f Explcited Red Drum Frem The
Inshore and Flashery Conservaticn Zons.
North Central Gulf of Mexico

R. Vernon Minton and Mark VYan Hoose

Alabama Department of Conservaticn and Natural Heaourced
Marine Resources Division

ABSTRACT

Alabama‘’ s MARFIN red drum proJject was initiated toc improve
on life history and related informaticn for red drum.
SJatchery vproduced red drum were secured and transported 1o
Alabama Marine Resource’s Claude Fetaet Mariculture Center
as the initial phase in the production and relsase of +tagged
vhase 2 fingerlings. Presently 38.152 fingerlings have been
harvested tagged with internali tags and released. 4 total
of 260 tfish have bsen reported captured from hatchery
releases since the initial release on September 3, 1887.
Compass directional movemsnt appears to be random with no
atrong mevement in any specific direction. Most of the rish
(83%) were captured within 8 kilometer cr less frem the
rasiease point. The hatchery fiah appear to be fully
recruited into the fishery after =zpproximately 16@ days.

The highest percentage of captures has occourred in the 153-
199 day group. In addition to hatchery tagging 227 wild red
drum have been tagged gince the initiation of the project.
Fifty-aeven fish have besen rescaptured. The highest
vercentage (43%) ware recaptured 8 kilometers from the
release point. Moat showed little movement (48%). Using
fishing, tagging and natural mortality estimates
approximately 65% of the wild 1+ fish in Alabama do not
survive tc age 2+, From 1386 wild caught data. of the 110
age l+ tish tagged. 20 tags have bsen rsturned to date. A
cryptic tagging study tound that only 45% of tagged red drum
are reported. Therefore. it is assumed that 37 tagged red
drum were caught and not reported. Tagging mortality. as
astimaved from the condition of tagged fish at releass in
1988 (bleeding or not bleeding). was 3% cor threes fish. No
quantitative measurement of natural mortality of age 1+ red
drum in Alabama exists. but it is assumed to be very LOowW.
Jsing a rigure oI 2%, or 2 fish. Zor those tagged in 1988.
gives a rinal total of 72 out of the 112 age 1+ fish tagged
in 1988 not reaching age 2+. Tagging of hatchery-reared and
wild red drum in Alabama inshore waters demonstrated high
levels of inshore recreaticnal cxplcitaticn at ages 1 and 2.
Of the 82 wild fish tagged since October 1987. 24 have been
narvested. Thease fish zhowed little movement from reiease
sites,
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Figure 3. Perceat Recapture by Days From Release for Hatchery
' Reared and ¥ild Caught Red Drue

iH # Hatchery
N=255

B wild
N=-57

SN R
\I\J\& ‘(\, 4 .
’
0 . 9
A e
IY ¥ -
p 1 b A | ¢ 5 -
v /ﬁ_j ™ A ?i{
YA Y vy -
AR, i s YA
- TRV 0
JA AKX 454
LNy ,'y e
B 4200 S
RS ftoled H 252 yid
R A4 e 1 . /-
£ AN
TR AN \’Q\ |
EEHCS RS Hin s
408 4 i . S84 . 1 1K e X
™ T —t N }

150-133 268-243 256-299 300-349 356-399

DAYS

¥

By
™

K

| |

I 2.
22

YHo: F &l

oy

2% 525

iaad ;I .

408-449

>449

-



Grant No. BYNIIEdDUL

ESTABLISHMENT OF A COCRDINATED CENTRAL TAGGING ACTIVITY
FOR RED DRUM (JCIAZNOPS OCELIATA) AND
MANAGEMENT OF RED DRUM TAGGING DATA FOR THE GULF OF MEXICO AREA
WALTER R. NELSON

MIAMI LABORATORY, NATIONAL MARINE FISHERIES SERVICE

Intzroguction

In 1987, davelopment cf <the Cooperative Tagging System
database (CTS) was initiated at the Miami Laboratory of the
Naticnal Marins Fisheries Service!as Southsast Fisheriess Cantaer
(S8EFC) toc manage the tagging data generated ty the Cocperative Red
Orum Research Prcgram. The project objectives are to: 1) develop
a3 standardized format for data entry and archival; 2) allow user-—
friendly data entry and retrisval by all cooperatcrs; 3) track tag
numbers and reward payments to ensure that duplication is avecidaed:
4) provide pericdic summaries of the data to cooperators: and S)

allow expansion of the system to include additicnal specias.

Summazy of Results

During the first year of the project, the database design was
completed and software development was initiated. The design was
develcped in ccoperation with participating researchers and was
documented in a pruliminary raport distributad for review to
=gsearchers in all MARFIN tagging projects. CTS is designed as a
distributed system, in which data will be entered and retrisved
locally with microcomputers and will ba centrally stored on a
nainframe computer at the SEFC. The Data Management Division of
the SEFC Econcmics and Statistics Office davoted the project's

second year to pregramming tha CTS mnicrocomputer software and
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developing a user's manual that completely documents the system.

The development of CTS is now in its third year. 1In Marchr
1889, Data Management distributed the prototype nicrocomputer
system and user's manual to MARFIN rasearchers for review. A tean
from tha Miami lLaboratory ccnducted a comprehenaive review of the
systam, including how wall CTS operates cn a microcomputsr and how
w8ll the manual instructs the user in running the program. Based
an techknical and editorial comments, Data Management is redesigning
the user interface porticns cf tha CTS software and ravising ths
iser's manual. The changes are baing made using a team apprcach
w“ith 1320 man~hours per waek allotted to the prodject. The revised
microconmputer system and manual ara now scheduled for completion
in November 1989. The CTS project has served as a prototype for
the Data Management Division and is establishing programming
atandards and procedurss to ke used in futurs SEFC database
developnent. |

Data entered into the system during the <f£irst year of
operation will ke archived on a microcomputar because the mainfrarme
versicn will not bs operaticnal until late 1990. A contractor
hired ty Data Management began the mainframe programming in late
1988; however work was soon suspended when the contractor requested
more detailed specifications. These have been resubmitted, and
work is scheduled to rssume in February 1990 and t¢ ke completed

at the end of FY90.
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Crant No. 39NMMFSO1

STOCK ASSESSMENT FOR GULF OF MEXICO RED DRUM

C. PHILLIP GOODYEAR
MIAMI TABORATORY, NATIONAL MARINE FISHERIES SERVICE

commercial landings statisticas for red drum have been collectad
3ince 1380 and have been compiled annually since 1950. Gulfwide,
the reportad annual commercial landings totaled from about 1 to 3
million pounds until 1570. During the 13708 the total commercial
landings increased to a peak of 5.3 million pounds in 1976, then
subsided to a minimum cf 2.4 million pounds in 1982. Commercial
landings then increased dramatically and reached an all time high
of 13.7 milllien pounds in 1986, Most cf this increase was landed
in Alabama and was taken from statistical grid 11 in the EEZ by tha
newly developed purse-seines fishery. Estimates cof the recreaticnal
harvest of red drum substantially exceeded the commercial landings
prior toc 1985 when the two were about aqual. In 1986 ths commercial
landings were about doubls ths weight of the rscrsational harvest.
The commercial harvest daclined after 1986 and reached a historic
minimum in 1588 because of conservation actions. Recreational
harvest sstimates for 1588 are not yet available but are expectsd
to show tha same pattern.

Total mortality in the adult steck prior tc tha increase in the
purse seine=-fishery was estimated to be about 0.213 (19.2 percent}
per year. Most of this was attributed to natural causes, but
racraaticnal harvest and commercial bycatch alsoe contribute to
nortality of the adults. Calculations in this assessment assumad
a natural mortality rate of 0.2.

Estimates of racruitment to the offshors stock declined about 50
percent after 1574 and remain depressed. Simulation analysis was
used to raconcile the estimated size of the spawning stock with
landings estimates. The rssults indicate that about onea=-third of
the dacline in recruitment to tha offshors stock can be sxplained
by increased fishing on juveniles, inshore. The other two~-thirds
of the decline appears to be the rasult of a combination of
raduced rscruitment of juveniles into the population and unreported
landings. The spawning stock biomass will decline to about 10
percent of the pre=1974 level if mean rscruitment to the juvenile
population does not change and if fishing ratas on juveniles is
permitted to rsturn to levels typical of the early 19808,

Spawning stock biomass per rscruit for the adult population sampled
from the north-central Gulf of Maxico in 1987 was estinmated to be
2bout 28 parcent of the unfished lavel and would decline ts about
13 percent if the estimated 1986 fishing mortality rates were
maintained and no harvest of adults occcurred. Thus, ths average
wascapement rates for the aestuariss contributing recruits to ths
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adult stock sampled in the north-central Gulf ¢f Mexico would have
ceen around 13 percent in 1986. This estimate is interpreted as an
upper bound on the average aescapement rate and is applicable to
those estuariss which provided the recruits toc the adult populatien
sampled cffshore.

The apparent decline in recruitment argues for tha continuation of
itrict conservation measures and for incrsased monitoring of the
age composition of both the juveniles within estuaries and the
adults offshore, ' ‘

In light of ths decline in recruitment, several research and
monitoring activities are required to provida future management
advicas. The cause(s) for the dacline in recruitment should be
assessed and tha adequacy of the 20 percent spawning stock ratic
goal for red drum should ba reexamined. In additicn, the age
distributions of the red drum offshore must continue +to be
monitored, and the age distributions of the juveniles inshere
should be nonitored through actual aga determinations of
rapresentative samples of the inshore populaticns. These lattaer
3tudies would also centribute information for assesaments of thas
affectiveness of stata ragulations. '
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SUMMARY OF ESTUARINE FISH I PANEL DISCUSSION

o Sﬁratification by size and age of the red drum in the
Apalachicola Bay Study needs to be taken into account.

o Completed data analysis on almost four hundred red drum show
77 distinct mitochondrial DNA genotypes. Partial data on two
hundred more fish indicates about one hundred fifteen
different MTDNA haplotypes.

O 94% of the time, random samples taken of two red drum show
different genotype. This information could be useful in the
development of a genebe tag. ,
The success rate elasticity for red drum is probably 35-50%.

o The relationship between catchability and availability is
difficult to access. The demand model coefficients are
determined from the relationship between trips taken and
catch.

o The indirect approach of models is used. Past actions of
anglers are looked at and put into a demand model and the
results come from calculated coefficients.

o Marking red drum scales can be done very effectively using
feeding processes at the hatchery. Current elements used are
copper, zinc and nickel and fish take these elements readily.
The problem lies in how long the fish actually retain these
elements.

o Declining juvenile red drum recruitment could be part of a
cycle of years of very high and very low recruitment.
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Larval food, growth, and microhabitat selection: Factors
affecting recruitment of estuarine-dependent fishes in the
northern Gulf of Mexico (NA89WC-H-MF029)

Donald M. Baltz' and John W. Fleeger2

;Department of Marine Sciences and Coastal Fisheries Institute
Department of Zoology and Physioclogy

Louisiana State University

Baton Rouge, Louisiana 70803

SUMMARY OF COLILECTIONS: As of August 24, 1989 we have collected
a total of 648 drop samples. Samples through #586 have been
sorted, and fishes through #492 (dated May 26, 1989) have been
identified. Based on a preliminary analysis of 379 samples
collected over a two year period from Barataria Bay, Louisiana,

we documented the importance of the euryhaline marsh edge as a
nursery habitat for fishes. More than 3,888 fishes belonging to
44 taxa were identified, with 19 species making up more than 99

percent of the total catch. These principal taxa were divided
evenly between resident and seasonal species. The 5 most
abundant species were 1) Gobiosoma bosci, 2) Gobionellus
boleosoma, 3) Anchoa mitchilli, 4) Myrophis punctatus, .and 5)

Brevoortia patronus. Prominent among the seasonal species were
the young of year of 5 sciaenids, including two target species.

The seasonal dynamics of recruitment to the marsh edge by early
life history stages of major fish taxa follows a chronology that:
can be roughly depicted as follows: pinfish and spot appear from
the early to late winter; menhaden and worm eels appear in the
late winter and early spring; silverperch and silversides appear
mid-spring; naked goby, bay anchovy and spotted seatrout appear
in the late spring and early summer; bay whiff and blackcheek
tonguefish appear in late summer; and red drum, croaker, and
darter goby appear in early to mid-autumn. The marsh edge
presents a complex of spatial and temporal factors affecting the
dynamic fish communities inhabiting themn.

Densities of all fishes varied across seasons. Total
densities were low during the winter, followed by a summer build
up and peak, and an autumn decline. The range of average

densities was 2.2 to 35.6 fishes/m° and the weighted grand mean
was 18.6 fishes/m .

Besides seasonal variation in total densities, there was
also a component of variation attributable to water depth that
was described by a quadratic equation. A significant quadratic
relationship suggests that a sufficient range of depths were
sampled to bracket the responses by early life stages of fishei
to depth in marsh-edge habitats. Density ranged from 0 to 352/m
and the highest densities occurred in the 20 to 50 cm depth
range.

The range of temperatures measured across seasons varied
from 10 to 36°C, with a seasonal high in midsummer and a winter
low. Salinities also varied seasonally from 2 to 31.2 ppt, but
fluctuations reflected our sampling protocol along salinity
gradients within seasons. However, the lowest mean salinity
occurred in the early spring and corresponded with the lowest
mean density of fishes.

Four sciaenids were captured in adequate numbers for
preliminary analysis during the period. Spot (Leiostomus
xanthurus) was the seventh most abundant species and accounted
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for 4.0% of all fishes. Unlike most fish taxa, spot recruited at
relatlyely high densities during the winter months (0.82 to
9.56/m Theg were absent or sparse from spring through autumn
(up to 0 065/m and were only represented by larger individuals
(100 mm TL). Peak abundance occurred 1i1n March 1988 when
individuals were about 14 mm TL. Red drum (Sciaenops ocellatus)
was the eighth most abundant species in the total catch (3.6% of
total). Small juveniles appeared at the marsh edge_during only 2
months in the autumn at densities of 0.09 to 9. 85/m2. The autumn
size range was from 8 to 21 mm TL, but abundance peaked when
individuals were 10 to 13 mm TL. The spotted seatrout
(Cynoscion nebulosus) was the thirteenth most abundant species,
but oniy accocunted for 1.0% of all fishes. Young of year -were
present througho?t the summer and abundance peaked in mid-summer
(0.28 to 0.76/m7) Numbers began to decline in early' autumn
(0.02 to 0. 15/n@) and reached a 1low in winter. Size ranges
ranged from 7 to 84 mm TL. The croaker (Micropogonias undulatus)
was the fourteenth most abundant species and accounted for 0.8%
of all fishes. The timing of croaker recruitment compared well
with that of r%p drum. Autumn densities of croaker ranged from
0.67 to 1.30/m° at a size range of 9 to 15 mm TL. Larger
individuals (23 to 35 mm TL) were also present gurlng late winter
and early spring at densities of 0.05 to 0.09/m".

Microhabitat Analysis: Our preliminary analysis of the seasonal
occurrence of fishes 1nd1cates that marsh-edge habitats are
important to our target spec1es and many other fishes (and’
invertebrates) that are of direct commerc1al and sport value in
themselves or indirectly as forage spec1es.v Now that we are
entering Year 2 of this study, we are beginning to accumulate
sufficient samples to begin microhabitat analyses for the target
species to tease out factors like temperature, depth, and
salinity that affect recruitment and in tern relate them to other
aspects of this study (i.e., daily growth rates and diet).

Food Habits: Dietary analysis of 77 fish specimens of 2 target
species 1is in progress. Preliminary evidence suggests that the
spotted seatrout is an epibenthic predator at a very early age,
while the red drum relies on zooplankton (one species of calanoid
copepod) for a longer' period of time. Size~related dletary
shifts were observed in spotted seatrout in which a larger size
range of speclmens have been examined.

For cynoscion nebulosus, 25 individuals from 10 to 30+ mm TL
were examined. Eighty-eight percent had at least some food in
their dlgestlve tract. If food was present, gut fullness was
high for all size classes. Mysid shrimp were the most common
food, with a frequency of 80% while comprlsznq 56% of the items
by number. Second were calanoid (zooplanktonic) copepods, with a
frequency of 20% while comprising 40% of the dietary items. The
importance of calanoids decreased with fish length while the
importance of mysids increased. Nevectheless, all size classes
had mysids in their guts. Tanaids and amphipods were also prey
items.

For Sciaenops oceilatus, a total of 52 specimens from 5 to
15 mm TL were examined. Of these, 41 had some contents in their
digestive tract, and gut fullness was high. Prey items were very
similar among red drum specimens perhaps because of the
relatively uniform size of those examined. Calanoid
(zooplanktonic) copepods were most common, with a >90% frequency
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and harpacticoids (benthic and epibenthic) copepods were second
with a 20% frequency. Numerically, calanoids were overwhelmingly
the most common prey item. The stomach contents of 15 red drum
were identified to species. Results show a marked selection of
one species (Acartia tonsa) which comprised virtually all of the
calanoids observed. On the average, there were 22 Acartia per
red drum.

Ageing: An ageing technique was developed whereby individual
otoliths were extracted and embedded in Spurr resin blocks.
Sections of blocks containing otoliths were subsequently ground
and polished until growth rings were visible. We are using an
image analysis system to measure and record daily growth
increments from lots of 20 postlarval fishes. Initial efforts
enabled us to interpret 12 of 19 red drum otoliths from three
separate drop samples taken during October 1987. Measurements of
otoliths recorded in microns included otolith radius (i.e.,
anterior axis from primordium to edge) as well as the widths of
the three outer increments as an indication of recent growth
hsitory. Preliminary analyses of 19 red drum tell us about size
related relationships which can be used to describe recent growth
histories of fishes collected in different microhabitats or must
be accounted to appropriately compare recent growth histories of
individuals of slightly different sizes (i.e., in an ANCOVA).

First, otolith radius is a good indicator of fish growth, as
there 1is a sxgnlflcant posxtlve linear relatlonshlp between
otolith dimensions (i.e., otolith radius) and fish length (Figure-

1). Second, fish length is clearly related to age in days over
the size range considered, as fish length increases with age
(Figure 2). Finally, recent growth is positively related tc fish

length, as shown by a 51gn1f1cantly increasing relationship
between the last complete growth increment and fish length
(Figure 3).
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Age Structure, Growth Rates, and Reproductive Biology
of Black Drum in the Northern Gulf of Mexico
Grant # NA8SWC-H-MFO17

Daniel W. Beckman, Charles A. Wilson
David L. Nieland, A. Louise Stanley
Coastal Fisheries Institute
Louisiana State University
Baton Rouge, Louisiana 70803

Objectives of this project included: continued validation of
black drum age estimates using otoliths; estimation of age of black
drum captured by variocus fisheries gears to determine year-class
structure and growth parameters; determination of spawning
duration, frequency, and batch fecundity (number of eggs spawned):
determination of age and size at maturity. These data were
compared with previous years' data to determine annual variability.
This is a one year project, however work will be continued with
MARFIN funding for the next three years.

Black drum were sampled monthly from commercial landings.
More frsquent sampling was performed during spawning. A total of
1085 fish have been sampled during this project-year. Fork length,
weight, and sex were recorded and otoliths (sagittae) and gonads

removed. Female gonads were prepared for secticning and
histolegical examination. Otoliths were sectioned for age
determination.

Otolith age estimations were validated by marginal increment
analysis. Otoliths formed one annulus per year, and primary months
of annulus formation were December-March, the same as in previous
years. Von Bertalanffy and power growth models were fit to the
length- and weight~-at-age data, though neither curve modeled growth
of young fish well. Separate growth curves for immature and mature
fish, or a four parameter model, appear to be necessary to obtain
an adequate fit to the data.

Age-frequency distributions were obtained for random samples
of gill net and haul seine fisheries landings in Louisiana waters
and compared to age distributions from previous years (Figure 1).
The fishery continues to be dominated by four or five strong year
classes, and dominant year classes are similar for each year and
gear. The 1985-89 years classes (ages 4-9 in 1989) were in low
relative abundance for all gears. The majority of black drum in
schools of primarily mature fish are greater than 13 years of age.
The 1986 year-class (age 3 in 1989) appears to be relatively strong
in inshore gill net catches.

Over the period July 1987 through August 1989 early stage
cortical alveolar (CA) cocytes were found in ovarian tissues taken
in late October to early November samples (Figure 2). By December
of each year later stage vitellogenic oocytes (V) were common
indicating imminent spawning. Postovulatory follicles (POF),
definitive evidence of recent spawning, were first detected in mid-
January of both 1988 and 1989. Cessation of spawning, as indicated
by late stage atresia of yolked ococytes, occcurs in mid to late
April.
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Increases in both male and female gonosomatic indices (GSI)
correspond to the late autumn increase in oocyte maturation (Figure
3). Mean monthly GSI for both sexes show precipitous increases
beginning in November and peak in March. A return to near resting
levels is noted by May. No secondary peaks in GSI of either sex
are observed.

Black drum have been determined to be group synchronous, batch
spawners. Spawning frequency, or the number of days between
individual spawning events, has been estimated as 3.5 days and 6.6
days for the 1988 and 1989 spawning seasons, respectively. The
mean number of mature ova produced by female black drum per clutch,
or batch fecundity, has been estimated by direct counts as 1.35
million (range 0.2~6.1 million). Based on observations of POF,
female black drum do not appear to achieve sexual maturity before
age five. Size at maturity data show a minimum length of 630 mm
total length and 4.2 kg mass.

96



L6

RCENTACZ

PE
c
£

O = AN W & o N

PERCENTACZ

o—wubdﬂouma

w

~N

S

a

Gill Net

. urse Seine
1987 8 Haul Seine 19 P
N=fl7 . 12
3 Sets 16 "
1e 1987 N-119 o| 1987 N-368
13 3 Sels 9 5 Sels
12
n o
10 7 .
9! 6
? 5
I I |I : ‘
5 3
Al Al mm_ m RS I I I I : I I
: 1 tilladhiEn
1966 ;l _nnalls I'll__ ll llIIll“lI.lllll 4 =alNRNERD -
. 16
N=191 16
N=25 15 1986 15
ot 7 Sets . wl 19688
P 13 N=623
12 N=150 12
" 2 Sels 1" 10 Sets
10 ta
9 9
s [}
7H 7
6 &
L}
O (LT :
2 2
190 TR T ' I|| |||
N=32 ol | n i« n___-I. -l —y
2 Sels 2.822'3 " iE (ymlrs\
s 1969
N=93
1 Set
20
I | I|| | w
!JI"I | 1 l g, II sl IlJ-l SPS—
AGE (years) 13 (year:.) b

c

Figure 1. Age percent frequency distributions for black drum randomly sampled from fisheries catches off
Louisiana, by sample year and gear. (Open bars in 1988 and 1989 gill net samples represent sets for which
mean age was less than 5 years; percentage is 10 times that indicated).
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Tigure 2. Mean percent occurrences of four stages of oocyte maturation in
black ¢rum. PG = primarv growth cocytes. C = cortical alveolar cocytes,
V = vitellogenic cocytes, H = hydrated oocytes.
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Introductioen:

The MARFIN program supports a major portion of the State of Florida's black
mullet research program. The goai of this project is to provide a scientific data
base for assessment and management of black muilet in the eastern Guif of Mexico.
The objectives of the project include: 1) anaiysis of fishery statistics, based on
the Marine Fisheries Information System trip ticket data. to examine annual and
seasonai trends in catch and effort; 2) analysis of biological data, based on
monthly samples from commercial and experimental operations ailong the west coast of
Florida, to determine size/age compositions. gear selectivity, growth and mortality
rates, spawning duration and timing, age/size at maturity, and genetic composition:
3) analysis of data from mark/recapture experiments., conducted in four majér systems
along the west coast of Florida. to provide estimates of growth rates. mortality
rates, and migration and movement: &4) fishery independent measurements of population
size/density based on data coiliected from iarval/juveniie and hydroacoustic surveys
in Tampa Bay; and 5) determination of the effects of climatclogical variability on
the schooiing, population aggregation, offshore spawning migration, and fishery
preduction in Tampa Bay System.

Summary of Resuits:

The seasonal trends of catch, effort, and catch per trip was dominated by large
catches made during the spawning months (October-January) in response to increased
availability of fish (as a resuit of intensified aggregation and schooling) and
market demand for roe. The number of trips, catch, and catch per trip declined in
the spring and summer due to lower availability of fish, a2 smaller market and lower
price. The amount of muilet produced during the spawning season for the roe indus-
try was a major portion (approximately 50%) of the total annual production.

Monthly length composition data were used to develop seasonai length f{requen-
cies associated with common gears used in each of the four study areas aiong the
west coast of Florida. Seasonal data on length frequencies aiso included samples
from non-seiective gears (i.e., haul seines, purse seines, and cast nets). Commer-
cial catches can be summarized: 1) gill! nets were the most common gear used for
harvesting mullet in Florida: and 2) mesh sizes gradually increased concomitantly
with seasonal growth (i.e., in Tampa Bay region, 2-7/8" to 3" in winter, 3-1/8" to
3-1/4" in spring, 3-1/4" to 3-1/2" in eariy summer, 3-1/2" to 3~3/4" in late summer,
and 4" to 4-1/8" in fall). The length-frequency data from various mesh sizes in
the gill net fishery were used to develop seasonal seiection curves to be used in
black mullet stock assessment.

The rejationships between fork length and total length with calculated regres-
sion equations for the four study areas were reported. Using a non-iinear least-
square model, seasonal length-weight relationships were calculated for muilet in
Tampa Bay-Charlotte Harbor region. Age analysis indicate that otoliths cross—section
radal distances were directly proportional to, and highly correiated with beody
length for muilet populations in the four major areas. These relationships were used
to back-caiculate lengths at ages. Non~linear least-square modeis., fitted to the
observed length-at-age data, provided the growth parameters of the von Bertalanffy
equations by sex. Sex-related differences between growth parameters were tested
within and between regions using a Hotelling's T-test and significant differences
wvere found to exist in all comparisons. Using the age-length key approach, the age
compositions of the black muilet populations (sampled from non-selective gears) were
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determined. Catch curves were generated and total mortality rates were estimated.

The gonosomatic index (GSI) and histological examination of morphological types
of gametes in mature and immature gonads were used to determine peak spawning perio-
dicity and size/age at maturity by sex in the four study areas.

Electrophoretic - anaiysis based on sampies coilected seasonally from eight
locations along the east and west coast of Florida indicated no evidence for genetic
substructuring of black mullet populations in Florida. In general, alleie frequency
variations among samples within localies were as great or greater than variation
among locaies. This was true for locales as distant geographlcally as Pensacola Bay
and the northeast (Atlantic) coast of Florida.

A total of 25,641 black mullet have been tagged and reieased since the incep-
tion of the program in October 1986 in Tampa Bay, Charlotte Harbor, Apalachicola
Bay, and Pensacola Bay. During this period 8.8% (2268) of the marked fish were
recaptured. The percent returns varied in time and area. Monthly recapture rates
showed seasonal patterns parallel to the fishing effort, with higher percent returns
during the spawning season. Rates of recovery and/or reporting were higher - in the
Charlotte Harbor and Apalachicola Bay regions than in the Tampa Bay and Pensacolia
regions.

Mark/recapture data were used tc examine the inter- and intra bay system move-
ment patterns of black muilet. Black muilet aiong the west coast of Florida show
little inter-system movement, tending to stay within the same bay system in which
they were released. In Tampa Bay, mullet exhibited little intra-system mixing,
generally moving toward the mouth of the bay during September to December (spawning
period), then either moving directly offshore or northward along the coast until
leaving for offshore waters to spawn. Mullet then return to their original bay
system after spawning and move to shailow, protected waters during spring months,
where they stay until the next spawning season. A canonical discriminate analysis
based on return data indicated good separation between the four systems, with most
of the overlap between Charlotte Harbor and Tampa Bay.

Growth rates estimated from mark/recapture studies were generally higher than
values calculated from the biclogical sampling program. Since the majority of data
with positive growth rates were from spring and summer months, it is possible that
growth rates from mark/recapture studies represent seasonal pattern observed in
mullet growth with higher rate during spring and summer months.

Two larval mullet cruises were conducted during the 1987 spawning season. A
November 1987 cruise was cut short after only two days because of adverse weather
conditions. During the December 1987 cruise, 148 black mullet larvae and pelagic
juveniles were collected. Overall, larvali mullet were less abundant in December
1987 than in January 1987, even though the stations samplied during the December
cruise extended f{urther out into the predicted spawning area than did the January
cruise. This may indicate more-spawning occurs at these particuiar stations during
January than December, an observation supported by juvenile collections. The size
distribution of larvae shows that at the time of the December cruise, spawning took
place about 280 km offshore. When length-frequency data from January and December
1987 cruises vwere combined by distance offshore., they showed that most larvae <3 mm
occurred between 160 km and 280 km offshore. More small larvae were collected in-
shore during January than during December and this may indicate a shift in spawning
area as the season progresses.
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The Juvenile survey of the 1987/1988 season concentrated on channel net sam-
pling of recruitment to Long Bayou at the mouth of Tampa Bay. This net captured Ilow
numbers of difficult-to-sample querimana stage black muilet. The densities recorded
were much lower than the abundance observed in the bayou:. however., these densities
appeared :o be proportional to the numbers of mullet entering the bay and, there-
fore, may potentially be of use as a recruitment index. The relative densities of
mullet, recruiting to Long Bayou through the tidal pass. indicated that recruitment
peaked in late February/early March. Preliminary information on otolith aging of
these muilet indicates that it takes black mullet about 1.5 months to reach Tampa
Bay from offshore spawning grounds.

As a continuation of the 1986 hydroacoustic pilot study, acoustic sﬁrveys on
black mullet were conducted during the 1987 and 1988 spawning seasons (November-
December) in  the Manatee River System in lower Tampa Bay. Echo-integrator data,
collected using a fixed-survey in 1987 and a mobile-survey in 1988, provided time
series on muilet schoocl density and migration timing. These data were used to deter-
mine the patterns in fishing effort, exploitation, catch-per-unit-of-effort, and
catchability in relation to muilet schooling aggregation (availability) and offshore
migration during mullet roe season.

The analysis of climatological data integrated with daily time series of popu-
lation densities (from hydroacoustic experiments) and mark/recapture data indicated
that black muilet schooling activities peak during active cold front events during
the spawning season. An active cold front was associated with strong northwesteriy
winds, a drop in temperature and barometric pressure, and precipitation on some
occasions. Mullet schools emigrated from inshore waters during the passage of an
active cold front. Commerciai catch, effort, and catch per trip increased signifi-
cantly during active cold front events. Days with coid front events contributed
approximately 49% of the total muilet production during the roe muilet season.
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Assessment of Mullet Landings and Identification
of Essential Indicators and Economic Data Base
Towards Establishment of MSY in the FCZ, Gulf of Mexico
NABBWC-H-MF191

Henry G. "Skip" Lazauski
Alabama Department of Conservation & Natural Resources
Marine Rescurces Division

Brian Perkins
Alabama Seagrant Extension, Auburn University

ABSTRACT
INTRODUCTION

The roe-mullet industry in Alabama has come under guite a
lot of criticism in recent years. With the concern about
overfishing due to the roe mullet industry of primary note. Data
producea by this MARFIN initiative has provided a viable data
base ts address these criticisms.

SUMMARY OF RESULTS

Mullet samples were taken on 23 occasions during 13988-89 with
1,448 individual fish measured. Mullet were sampled at rce-
mullet houses in Mobile and Baldwin Counties and length, weight
and roe weight measured and otoliths were collected. Otoliths
have previously been determined to be the more reliable method
for aging mullet.

During 1888-89 approximately 2.4 million pounds of mullet
were utilized in the roe-mullet industry. Over 262,900 pounds of
mallet roe, valued at $1.77 million were produced during 1988.
The state of origin for the roe-mullet produced in Alabama were:
Louisiana, 34%; Florida, 39%; and Alabama/Mississippi, 27%;.

Four plus age classes dominated the mullet fishery during
1988; wnhere as in 1987 3+ and 4+ age classes dominated the catch.
The Granam~Schaefer curve for the Gulf of Mexico mullet fishery
indicated that the 1988 harvest was slightly above MSY. The
Alabama roe-mullet industry in 1988 provided employment for
numerous Gulf Coast fishermen and approximately 1390 Alabama
processing plant employees.
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Fishery Independent Characterization of\Population
Dynamics and Life History of Striped Mullet in
Louisiana (Grant No. NA88WCHMF-197)

Bruce A. Thompson, Jeffrey H. Render,
Robert L. Allen, David L. Nieland

Coastal Fisheries Institute
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803-7503

Introduction

Striped mullet, Mugil cephalus, are worldwide in distribution, being
found in the coastal waters and estuaries of tropical and subtropical
zones of all seas. Although numerous studies have been conducted
worldwide (see Pillay 1972 and Oren 1981) on different aspects of striped
mullet life history, biology and population dynamics, stiil the resultant
literature tends to be confusing, particularly when applied to a specific
area like Louisiapa where little research has been previously done. Data
for northern Gulf of Mexico populations, particularly Louisiana are
limited, and for the most part, comsist of isolated observations from
survey studies.

Summary

We are completing our second year of a three year study on all size
classes of striped mullet in Louisiana. Samples have been obtained from
the Louisiana Department of Wildlife and Fisheries Finfish Section
coastal monitoring program via gill nets, trammel nets, and bag seines.
Our sampling protocol remains the same as previously described (Proc. lst
Ann. MARFIN Conf., 1988).

Marginal increment data from striped mullet sagitta are consistent
with an interpretation of a single annulus formed each year between April
and June (Table 1). Virtually all otoliths examined between August and
March possessed a translucent margin. Some mullet from April through
July had otoliths with opaque margins. We also examined the degree of
completeness of the opaque and transliucent margin to see if this analysis
was aiso compatible with a single annulus comcept. Figure 1 shows the
results of this analysis (see Thompson, Render, Allen and Nieland 1989
for more details) agreeing with our suggestion of a single annulus formed
between April and June. '

A comparison of mean size at age of Louisiana striped mullet using
fork length (FL) at age found a near linear growth rate to age three.
Beyond this age, growth rates assumed a typical asymptotic pattern with
lengths leveling off near 350 mm (Figure 2). However, a comparison
between otolith weight vs. age classes and may prove to be a better
estimator of age (Figure 2).
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Based on the criteria that maturity is reached when 50% of the
individuals of a population develops functional gonads (ovarian or
testiclar gonadogenesis), Louisiana striped mullet males are mature
around 200 to 220 mm FL and females around 220 to 230 mm FL. All
Louisiana’s mullet samples below 160 mm FL were immature and
indistinguishable sexually. All males above 280 mm FL and all females
greater than 290 mm FL were mature (Table 2).

A comparison of previous age at sexual maturity data (Brusle 1981)
shows that Louisiana striped mullet are within the range of most Gulf of
Mexico studies. Most males mature in their second year, althougih some do
not spawn until their third year; most females spawn for their first time
when they are three, although some produce their first mature oocvtes at
the end of their second year of life.

Sinpce the commercial mullet fishery in Louisiana is directed at
mature ovaries, we examined the reproductive cycle in detail.
Examination of H & E slides showed ovarian reorganization commenced in
mid-July. By late August and early September, two size classes of
primary growth oocytes are evident. In early October, a dominate group
of cortical alveolar oocytes have matured, eventually leading to an ovary
consisting mostly of vitellogenic eggs. No hydrated ovaries have been
found during the study. From January through March, there is a wide
range of ovarian stages, resulting from post-spawning mullet recovering
at different rates of atresia. By March most ovaries have regressed to a
small resting state possessing only primary growth oocytes.

Our investigations indicate that Louisiana striped mullet possess
little interpopulation allelic heterozygosity. MDH-2, ME-2, ADH, and
G-6-PDH show the greatest degree of variation. Rare alleles have been
noted for LDE-2 (slow=-Figure 3a) and PGM-1 (fast-Figure 3b). Most
enzymes are monomorphic (Figure 3c) for Louisiana striped mullet. Among

those loci showing heterozygosity, no geographical patternm of variation
is evident. :
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Table 1. Percent of each margin type showing the relationship of degree

of completeness?

of a opaque vs. translucent margin in

Louisiana striped mullet sagitta, showing annulus formation

between April and June.

OPAQUE TRANSLUCENT
HMonth 1 2 3 4 5 6
J 16.7 83.3
F 0.5 99.5
H 100.0
A 7.6 5.0 2.5 84.9
M 17.4 39.2 30.4 4.3 8.7
J 22.2 27.8 27.8 22.2
J 5.4 70.3 24.3
A 26.9 73.1
S .9 31.0 58.4 9.7
0 25.2 74.8
N .9 29.1 70.0
D 24.7 75.3
1 Opaque: "1" = O.to 1/3 complete, "2" = 1/3 to 2/3, "3" = 2/3 to
completely formed |
Translucent: "&4" = 0 to 1/3 complete, "S™ = 1/3 to 2/3 complete, "6"

2/3 to completely formed
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Table 2. Estimated size of maturity for Louisiana striped mullet.

Fork

Length (mm) Imm. M M Imm. F F
160 (100)2 1 0
170 (100) 1 0
180 (100) 3 0 (100) 1
190 (50) 1 1 (0) 0
200 (100) 2 0 (0) 1 1
210 (66) 2 1 (0) 0 0
220 (14) 1 6 (100) 2 S0
230 (31) &4 9 (43) 3 4
240 (0) o 19 an 1 5
250 (12) 3 22 (21) 4 15
260 (16) 4 21 (2) 1 48
270 (8) 2 22 (4) 3 68
280 (0) o 12 (0) o 71
290 (o) o 18 (@) o 79
300 (0) o 13 (o) o 71

! Imm. M = immature male, M = mature male, Imm. F = immature female, F =
mature female.

2 Number in () is percent of sample that is immature for that size class.
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Figure 3a. Electropherogram of G-6~PDH dimer from liver tissue
of Louisiana striped mullet.

Figure 3b. Electropherogram of LDH-Z and -3 tetramers from eye
extract of Louisiana striped mullet. Slow allele of
LDH-2 is noted by arrow.

Figure 3c. Eflectropherogram of PGM monmer from muscle tissue of
Louisiana striped mullet. Rare fast allele is noted
by arrow.
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SUMMARY OF ESTUARINE FISH II PANEL DISCUSSION

o The roe mullet fishery is mainly for females. Males are
caught incidentally depending on the mesh sizes used. Since
females bloat with eggs, they can be caught with larger mesh
sizes that will exclude some of the males. Another reason for
catching mainly females (up to 100%) is that the males and
females may be geographically separated.

o In addition to the roe mullet fishery, the foodfish fishery
targets the small males. They use smaller mesh nets with
2 1/4 - 2 1/2 inch mesh, whereas fishermen using 4 1/4 inch
mesh nets mainly catch females.
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SUPPLEMENT LENGTH AND SEX FREQUENCY DATA AND CATCH PER UNIT OF
EFFORT INFORMATION FROM THE COMMERCIAL FISHERY FOR SPANISH
MACKEREL (Scombercmorus maculatus) OFF WEST FLORIDA

Dr. Nelson M. Ehrhardt
Rosenstiel School ¢f Marine and Atmospheric Sciance
University of Miami

Intrcducticn

This is the second year of 3 three year groject designed o
improve the data base used to assess Spanish mackerel stocks in
the eastern Gulf of Mexicc. Objectives asre: 1} toc design and
implement & 2-year frame survey to collect supplementary size
frequencies and catch per unit of effort :in the commercial
fishery <ff <the west <ccast of Florida, and 2) to evaluate
accuracy and precision of the information presently gathered by
variocus cther sources. This croject is cart of the National
Marine Fisheries Service cocoperative mackerel research efforts in
the southeastern Atlantic. ‘

Summaryv of Results

Fleld work was implemented at the on set of the 1988-1389
fishing season in socuthern Florida (December 1988). Sampling
effort was allocated according to an experimental sampling design
developed and implemented during the 1987-1988 fishing
season. The experimental design includes several strata and
randomized elements according to areas, sub-areas, and fleets.
Samples consisted of all fish contained in one 100-1b bail
of fish randomly drawn from each 2500 1lb of fish landed by each
sampled vessel. All fish were measured tc the nearest 0.5 cm, and
sub-samples consisting of the first 3 fish in a length class were
separated for btiological measurements (sex., weight, etc.) and
otoliths extractiocn. Total landings per sampled vessel, number of
sets, and charactaeristics of the gear were alsoc recorded.

During the pericd December 1988 - March 1983 a total of
12,242 Spanish mackesrel were measured from samples randomly drawn
from 830,252 1lb of fish landed in West TFlorida. The data
collected have bzen submitted to the Naticnal Marine Fisheries
Service to be included in <the annual Spanish mackerel stock
assessment analyses. A summary of statistics collected since the
start of the project indicates the following progress:

Fishing Season 1987-1288 1988-1289
Sample Size 6,473 1b 16,460 1b
Catch Sampled : 369,260 1lb . 830,952 1b
Number of Filsh Measured 3,720 12,242

Length frequency data collected by the Florida Department of
Natural Resources (FDNR) and National Marine Fisherigs Service
(NMFS) were evaluated relative to the supplementary information
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collectzd by this project. Results indicate that FDNR data are
representative of incidental Spanish mackerel landed by the
pompanc fleet but not of Spanish mackerel landed by Spanish
mackere! run-around gillnetters. NMFS data csllected in Key West
differ from data collected in Key West by +this rproject.
Discreczncies emerge from differences in experimental design,
sample size and the use of raising factcrs based con estimated
sample size <cf MNMFS records <derived £from highly variable
length-weight ralationships.
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KING AND SPANISH MACKEREL MIGRATION AND
STOCK ASSESSMENT STUDY IN THE SOQUTHERN GULF OF MEXICO

KAREN M. BURNS AND BRUCE D. FORTUNE

MOTE MARINE LABORATORY
1600 CITY ISLAND PARK
SARASOTA, FLORIDA 34236
(813) 388-4441

Introduction

Objectives:

1)

To determine the movement and migration of king (KM) and Spanish
mackerel (SM) in the southern Gulf of Mexico

2) To obtain length/frequency and CPUE data for king and Spanish
mackerel captured in Mexican waters.

3) To acquire the Mexican Historical Landings Data for king and Spanish
mackerei for the southern Gulf of Mexico.

4) To procure king and Spanish mackerel specimens for electrophoretic
studies.

5) To collect king and Spanish mackerei otoiiths for age determination.

6) -To attempt to capture king and Spanish mackerel larvae in neuston
plankton tows.

Schedule:

This project is of one year duration. However, 1989 is the fourth
consecutive year Mote Marine Laboratory (MML) has conducted this
research in cooperation with the National Marine Fisheries Service
(NMFS-Panama City Laboratory) and the Mexican Instituto Nacional de
1a Pesca (INP) under the auspices of the MEXUS-GULF Agreement.

Summary of Resuits

To determine movement and migration patterns for king (Scomberomorus
cavaila) and Spanish (Scomberomorus macuiatus) mackerel during 1989
in the southern Guif of Mexico, 546 king (KM) and 43 Spanish (SM)
mackerel were tagged off Mexico. These resuits increase the four-




year tally to 1,855 king and 147 Spanish mackerel tagged. Tagging
efforts occurred off the Yucatan Peninsula in winter (January-
April) and off Veracruz in spring (April-May). From January 1-
August 31, 1989, twenty tags (18 KM, 2 SM) have been recovered. In
four years, 140 tags (131 KM, 8 SM) have been recovered under MML’s
Rapid Reward System. Length/frequency measurements for king (4,762)
and Spanish (2,270) mackerel were recorded during 1989 making a
total of 14,800 king and 4,134 Spanish mackerel measurements for the
past four years. In 1989, 2,105 CPUE data were obtained, providing
a four-year total of 3,354. Historical Landings Data (1982-1987)
for both species from all Mexican Gulf Coast States, have been
obtained and sent to NMFS-Panama City. Data are reported by year,
month, state, port and weight (in thousands of pounds). The 1988
Landings Data have been requested. In 1989, 406 aduit mackerei and
103 juvenile king mackerel samples have been sent to NMFS-Panama
City for electrophoretic studies. A four-year total of 1,786
mackerel samples (777 king, 406 Spanish, 200 cero and 403 juvenile
king) have been sent to NMFS-Panama City for electrophoresis.
Otoliths from adult king (200) and Spanish (151) mackerel were
collected during 1989. Combined with the 86 pairs of king mackerel
otoliths collected last year, the total number of king mackerel
otoiiths is 286. Right otoliths were sent to NMFS-Panama City, the
left to INP-Mexico City. MML and INP personnel conducted three
plankton cruises during January and February 1989 off Campeche and
Yucatan in an attempt to obtain mackerel larvae. No mackerel larvae
were collected. The 1989 values and four-year totals are not final
as work is continuing in Mexico through December, 1989.
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Fig. 1. Number of Mackerel Tagged off Mexican Gulf Coast States (19b66-198Y).
Fig. 2. Significant Tag Returns within Mexico [103 and (1)} and from Veracruz, Mexico, to the U.S.
Fig. 3. Important Tag Returns from Texas to Mexico.
Fig. 4. Significant Long Distance Tag Returns Between U.S. and Mexico. Range of Days of Freedom: 207-896.
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PRESENTER: Steve Breland

MS/NMFS Xing and Spanigh Mackersl Sampling Program
(MARFIN Grant No., NA8SWC-H-MDOOS)

ABSTRACT"

The purpose c¢f this ¢rant was to provide supplemental
biolecgical informaticn on King and Spanish Mackerel data ccllected
gulf=wide. The supplemsntal informaticn on the mackeral caught in
and near Mississippi watars will bs used to form Zisheriass
managerment decisions for mackasrel stocks in thes Gulf of Maxigo.

King and Spaniah Mackerel biological data were collected from
fish hcuses, charter Roats, fighing tsournaments and recraaticnal
fisherman, All fish were maasursd t¢2 the nearest csntimeter. and
i{f possible sex was datermined., The heads were removed for otolith
and tissgue samples. The only informatien that czuld be cbtained
from the commercial Z£ish houses was lenguh informacion. Almcst all

¢f tRe octelith and tissua samples came from the recreaticnal
sector.

A total of 320 Spanish Mackarel were measursd. OFf these 261
otelith and tissue samples were cobtainesd and sent tZ the Panama
Clty Lab for analysis. Almost all fish were caught hack and lina.

A total uvZ 54 King Mackarel were measured and sexed; and $2
ortolitl and tissue samples were collected. Qf the King Mackerel
measured all wers caught hook and lina. Cosllectisn was dene from
Octeober 1388 to presant.



APPLICATION OF A MULTI-USER UTILITY PER RECRUIT ANALYSIS FOR
RESOLUTION OF CONFLICTS BETWEEN RECREATIONAL AND COMMERCIAL
SECTORS IN THE GULF OF MEXICO KING MACKEREL FISHERY

Dr. Nelson M. Ehrhardt
Resenstiel School of Marine and Atmospheric Science
University of Miami

ABSTRACT

The gcal of this project is to provide a method for reducing
conflict among commercial user groups in the Gulf of Mexico king
mackerel fishery by identifying the set of target opticns in
which coth user groups will benefit in the long <term.
Specificzlly, the objectives of the project are to 1) develop and
make svailable a multi-user utility per recruit model and
descrite its use in reducing user conflicts, 2) demonstrate the
applicability of the method tc the Gulf of Mexico king mackerel
fishery system and draw conclusions, in so far as possible. based
on existing information, and 3) summarize data needs for improved
analyses and the expected benefits from cbtaining the zdditicnal
information.

The project was implemented in the spring of 1289 and a
multi-user utility per recruit model is presently being
developed. An essential component in the model building process
has been the review of the Gulf of Mexicoc king mackerel fishery
in order to develop possible formulations for the utility
functions to be incorporated in the multi-user yield per recruit
model structure. Utility functions are being derived basad on
the value judgement as to the relative importance of ocne dollar
of commercial utility versus one unit of recreational angler
satisfaction. Commercial utility (benefit) per recruit has been
taken %5 be the net age-specific revenue. For the sport fishery
utility is being considered in terms of demand based on angler
satisfaction constrained by the economics of recreational fishing
and the effects of changes in king mackerel fishing success
(catch rates and bag limits) relative to substitute species.



EXPANDED KING MACKEREL AND REEF FISH BIOPROFILE
AND CATCH AND EFFORT DATA COLLECTION AND
ANALYSIS PROGRAM IN LOUISIANA

MARFIN Project #NA8YWC-H-MFO12

Sandra J. Russell
Coastal Fisheries Institute
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803-7503

The principal investigator has been gathering catch/effort information
and length and sex composition data from the king mackerel and reef fish
fisheries in Louisiana since 1983 under the auspices of the State/Federal
Cooperative Fishery Statistics Program. Around 1985, the state/federal
funding was reduced and the port samplers CFI had left were increasingly
forced to focus more on collecting landings statistics than on conducting
trip interviews. Also at this time, concern arose over the apparently
overexploited king mackerel fishery in the Gulf, and the Gulf Council
expressed a need for more individual trip and catch data. Thus, CFl's
expanded king mackerel sampiing was funded by the MARFIN Board in 1986
for three years. The scope of this project was broadened in 1987 to
include reef fish since the reef fish management plan was up for amendment
and the stock assessment committees needed more data.

The cumulative objectives of thig study were to expand the catch and
effort, sex, length, and age composition data collection from the recreatiomal
and commercial king mackerel and reef fish fisheries in Louisiana beyond
that already being gathered by the State/Federal Cooperative Fishery
Statistics Program, to determine whole~to-gutted weight conversion
factors for king mackerel and reef figh, to obtain muscle tissue samples,
otoliths, and eye lenses as needed by the NMFS-Panama City Lab for
genetic and age/growth studies, and to initiate a reproductive study of
red snapper in the northern Gulf of Mexico.

In November 1986, a port sampler was hired to interview boat captains,
measure subsamples of their catches, and attend fishing tournaments to
obtain biological samples in the Grand Isle and Venice port areas. His
job was expanded in October 1987 to include going to sea aboard reef fish
vessels once a month to obtain whole/gutted weights from a range of sizes
of snappers, groupvers, and mackerei. These were to be used in updating
the NMFS conversion factors which are used for reporting landings and
monitoring quotas. This aspect of the project was discontinued in
October 1988 due to a lack of cooperation from the fighermen, but whole
red snappers were purchased from the dealers whenever possible to obtain
gonads for the beginning of the reproductive study. Port samplers from
other CFI projects were occasionally contributed data as needed.

All data collected during this project were computerized at LSU, and
have been {or will be) taped and sent to the Southeast Fisheries Center
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MARFIN Mackerel/Reef Fish Summary

in Mizzmi for incorporation into its TIP data base.

From October 1986 through July 1989, CFI port samplers conducted 394
commercial vessel interviews (125 mackerel troiling, 126 bandit, 19 buoy,
45 longiine, 39 handline, 24 multiple gear, and 16 tuma longline), and
measured 9,705 fish (3,114 king mackerel, 3,170 red snapper, 974 vermilion
snapper, 571 yellowedge grouper, 464 tilefish, 195 greater amberjack, 417
miscellaneous groupers, 79 miscellaneous snappers, and 721 other reef
fish and coastal pelagics ranging from bigeye to wahoo). At the request
of the NMFS-Panama City Lab, they have collected 302 otoliths, 831 nuscle
tissue samples, and 55 eye lenses from king mackerel, and have shipped
approximately 200 whole Spanish mackerel to the Lab. Conversion factors
were developed for snappers, groupers, tilefish, and king mackerel.
Approximately 100 red snapper gonads have been preserved for later
histological analyses, but problems associated with obtaining whole fish
has prevented the collection from being completed this year.

The character of the reef fish and king mackerel fisheries changed
dragtically during the three years of this project. Landings are now
more widespread along the cocast than they were in 1986, and Grand Isle
can no lenger be considered the dominant port for both figheries. Fleet
size has been greatly reduced, but the remaining fishermen are experienced
and have seen significant increases in their catch per effort during the
last year (Figure 1).

King mackerel and red snmapper populations appear to be rather
healthy in this part of the Gulf as seem from the length frequencies
(Figures 2 and 3) and catch/effort data. Since there are apparently
resident populations of these two species present year-round off Louisiana's
coast with attendant fisheries unique to each group, and the same probably
holds true for the other Gulf States, the Gulf of Mexico Fishery Management
Council should consider managing them as individual units or groups of
units, rather than arbitrarily dividing the Gulf into eastern and western
sectors. With reduced fleet sizes in these fisheries, this would be an
excellent time to implement some sort of limited entry management plan.
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King and Spanish Mackerel Research in the Southeast

Investigator: Eugene L. Nakamura
NMFS/SEFC Panama City Laboratory
3500 Delwood Eeach Road
Panama City, FL 32408

The cbjectives cf this project were tc supplement existing
data bases and to obtain new informatiocn on stocks of king and
Spanish mackerels in order to determine the status of stocks and
to establish acceptable biclogical catch limits. The following
results were obtained. '

Length frecuencies: Data bases were re-formatted so that data on
lengths may be categorized by species, sex, area, month, and
fishing method for immediate use in stock assessment analyses.
Approximately 12,500 king mackerel were sampled, about 4,000 from
the gulf and 8,500 from the Atlantic, and approximately 4,900
Spanish mackerel were sampled, about 2,300 from the gulf and
2,600 from the Atlantic.

Otoliths: Otoliths were sampled for age determinations.

Otoliths from approximately 1,300 king mackerel were sampled, 800
from the gulf and 500 from the Atlantic. Otoliths from
approximately 800 Spanish mackerel were sampled, 450 from the
gulf and 350 from the Atlantic. These otoliths were used to age
the fish. The age data along with the length and sex data were
used to develop age~liength keys. The Kkeys are used in converting
length frequency data to ages for virtual population analyses.

Muscle tissue: Electrophoresis was conducted on muscle tissue of
344 Spanish mackerel. All fish were from both the U.S. and
Mexican (Yucatan and Tampico) Gulf of Mexico. Preliminary
analysis (cluster analysis) indicates eastern and western groups
of Spanish mackerel in the Gulf of Mexico.

Muscle tissue for electrophoresis from about 1,500 gulf king
mackerel were sampled. Electrophoretic data were used to
determine the proportions of mixing of the western and eastern
gulf king mackerel. The results indicated again that in the
northern gulf during the warm months, the proporticn of westerm
fish declines from Texas to Florida and the proportion of eastern
fish declines from Florida to Texas.

Tagging king mackerel in southeast Florida: From December 6,
1988, through April 14, 1989, 2,043 king mackerel were tagged and
released in southeast Florida in order to determine the nature of
mixing of the two migratory goups. As of August 1£, 1989, 52
tagged fish have been recovered (2.54% recovery rate). Six
recoveries were toc the north and 8 recoveries to the south of the
tagging area. One recovery was made in the Gulf of Mexico (see
figure).
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Acceptable biclogical catches: Stock assessment personnel

determined ABCs for the 1988-89 fishing year as follows:

Million pounds

Stock Fishing vear ABC
Atlantic
king mackerel Apr 1, 1989 to Mar 31, 1990 6.9-15.4
Spanish mackerel Apr 1, 1989 to Mar 31, 1990 4.1-7.4
Gulf
King mackerel Jul 1, 1989 to Jun 30, 1990 2.7-5.
Spanish mackerel Jul 1, 1989 to Jun 30, 1990 4.9-6.

TAC

Total allowable catches were established by the fishery
management councils, as required by the fishery management plan,

the TACs were set within the range of ABCs.
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Recoveries of king mackerel tagged and released off southeast
Florida (cross-hatched area) from December 6, 1988, through April

14, 1989. Arrows indicate direction of movement: numbers irf
circles indicate numbers of recaptured fish. .



COLLECTION, PRESERVATION, STORAGE, AND SHIPPING
FOOD GRADE GULF MENHADEN (FGGM) FOR NEW PRODUCT TRIALS

(Grant No. NAB9WC-H-MF@22; Start : 47-91-88 End : 99-39-89)

T. M. Miller, Marine Chemurgics
1834 J. Bell Ln., Newport, NC 28578

J. W. Stuart, Empire Menhaden Co., Inc.
P. O. Box 98, Empire, LA 70850

W. B. Wallace, Wallace Menhaden Products, Inc.
P. 0. Box 1202, Mandeville, LA 70470

INTRODUCTION

The overall goal of this project is to increase the value
of Gulf menhaden by use of stringent preservation measures
during collection, handling, and storage - to qualify it as
"Food Grade Gulf Menhaden" (FGGM) to be used to produce

oil and protein products for human foods.

Menhaden landings (1983-1988) averaged 2.67 billion pounds,
of which 74% were from Gulf of Mexico. Gulf prime crude
menhaden fish oil production (281 million pounds) was 14.2%
of the fish weight, for which the industry received $39.6
million, a low return for much fishing and processing effort.

FGGM is made from live fish, rapidly chilled to @ de C, or
superchilled, for further processing in unfrozen, or frozen
form. Frozen FGGM has excellent shelf life that can assure a
supply between fishing seasons.

Economic feasibility of processing depends on complete
utilization of the whole fish, achieved by segregating the
parts to produce fish oil, broth, mince, puree, and surimi
for human food intermediates, and nutrient-rich byproducts
for special animal feed applications.

Manufacturers, institutions, and consumers can improve
seafood recipes through the use of these intermediates to
provide functional properties, enhance flavors, and supply
healthful fats and proteins. Medical research has extended
this perception of health giving benefits that menhaden can
provide, because it is potentially the No. 1 domestic source
of long chain omega-3 fatty acids.

A specific project goal is to prepare and supply research and
development groups in government, universities, and private

industry with descriptive literature concerning FGGM, samples
of the fresh or frozen fish, and demonstration products made

from FGGM.
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SUMMARY OF* RESULTS

Rapid chilling of live fish was accomplished by loading them
along with salt into insulated boxes, and then using paddles
to assure uniform contact of fish with coolant. Figure 1.
illustrates a way to accomplish large scale chilling.

A runboat was used to collect live fish from the nets of the
menhaden fleet and initiate rapid chilling in the containers.
These were unloaded and shipped for immediate processing, or
to a freezing and storage facility. The fish varied in length
and weight. Suitability for specific end uses was examined,
as 1t relates to size, composition, and yields. Table 1.
shows data for a size that is frequently encountered.

Freezing the whole fish was tried with blast freezers,
refrigerated brine, or liquid nitrogen, with no important
differences. Random packing in moisture and oxygen resistant
bags provided FGGM that was in acceptable condition for many
uses after six months. Tmprovements now being evaluated in-
clude compacting whole fish in gelatin coated blocks, and use
of glazes and protective packaqging.

Hland or automated dressing of frozen
FGGM starts with removing the heads,
then lateral cuts tO separate backs

from belly flaps.

Processing options for producing food grade fish oil, broth,
puree, and mince were tried in pilot plant experiments. One
of the options for making intermediates appears in Figure 2.

These intermediates were successfully used and demonstrated
in a variety of fish and shellfish dishes which included
chowders, fish cakes and balls, sauces, stuffings, salad
dressings, casseroles, and sausages.

Sausages which contained 75% fish meat, entirely menhaden or
combined with other species, were produced, evaluated by
taste panels, and served at two seafood festivals. tialf of
the participants rated the sausages as "acceptable" and per-
sons over forty rated them higher. A casing manufacturer's
test kitchen judged them "promising", offered equipment, and
use of their pilot plant.

A 3B page manuscript, entitled, "Presh-caught Gulf Menhaden
for Foods and Feeds", March, 1989, was prepared and distri-
buted to initiate contacts with potential FGGM users.

Onqgoing work inciudes collections and shore handling of Gulf

menhaden, commercial freezing, packing and storing, and
processing experiments in a Louisiana plant.
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FGGM PROCESSING OPTION

WIOLE F18i
(1008 1ba.)
Molature = 612.7
Fat = 178.6
Frotein - 152.9
Ash 46,1
TOTAL lbs = 998.3

dreasing aud

!

v

WASTE F1Sli DRESSED w/o
HEADS
Moisture = 235.8 Moisture =~ 375,3
Fat - 74.8 Fat = {gS.S
Protsin - 45.2 Protein = 18131.2
Ash - 23,1 Ash - 23,9
TOTAL lba = 378.1 TOTAL lbs = 687.9
i
Mechanical Deboner
¥
RESIDUE
Hotstures = 68.9
Pat - 4642
frocein - 19.7
Ash = 18.1
TOTAL lbe = 152.9
cook condensate + water.
ar ‘.(152.5 lba water)
N Pross :
¥ v
PRESS CAXKE PRESS LIQUOR
Moistute < 43.8 Hoisture = 177,2
Fat - 5.1 Fat = 41,1
frocein « 1d.8 Protein - 8.9
Ash - 16.3 Ash - 1.8
TOTAL lbs = 75.8 TOTAL lbs = 229.9
Ggll-prcoth
2 Eepnlator
WASTE FISM OIL FISH BROTH MINCED FiSit
olsture = 277.8 Molsture = 177.2 Motatuge = 307.1]
tat - 79.9 Fat - 1.8 fat - 59.)
frotean -~ §6.82 Protein - 8.9 Protein = 81.5
Aah = 39.4 Ash - 1.8 Ash - 5.8
FOTAL lLa = 4513.1 TOTAL lbas = 39,3 TOTAL lbs = 189,.7 TOTAL 1lbha = 455.9
THIS PROCESSING OPTION DPRODUCES MNUTRIENT-RICI
WASTE, [ISH OIL, FISH BROTH, AND MINCED KISH

WHICH ARE INTERMEDIATES

INTO
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SUMMARY OF COASTAL PELAGICS AND MENHADEN PANEL DISCUSSION

o It could prove to very labor intensive and subsequently
expensive to try to record the catches of commercial and
recreational fishermen who are selling directly to restaurants
and other outlets, since they would not be using commercial
fish houses where the catches are presently recorded.

o King mackerel tagging is now being done mainly in the Gulf off
Mexico. Tagging for stock identification has essentially been
completed.

o Tagging of large king mackerel in Louisiana indicates a
resident population in Louisiana that migrates essentially
between Texas and Louisiana but does not appear east of the
Mississippi River. One recovery has been made in Mexico.
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PRESENTER: Allen Foley

Systematic Survey of Stranded Turtles for NMFS Statistical Zones
4 and 5 (Grant # NA89-WC-H=-MF002)

Patricia A. Castaneda and Coclleen C. Coocgan
Florida Marine Research Institute
Florida Department of Natural Resources
100 Eighth Avenue S.E.

St. Petersburg, Florida 33701-5095

Intreduction

All of the species of sea turtles found in Florida waters
are listed as threatened or endangered. Their protection has
become a conservation priority for the State of Florida, as well
as the federal government. Florida'’s implementation of turtle
excluder devices (TEDs) reflect its commitment to conserve sea
turtle populations. Systematic sampling of sea turtle strandings
before and after TED implementation provides one method of
measuriny the effectiveness of these devices.

The Sea Turtle Stranding and Salvage Network (STSSN),
created in 1979 and coordinated by National Marine Fisheries
Service (NMFS), has documented strandings of sea turtles along
the Gulf and Atlantic coastal states. These data were often
collected in an opportunistic and sporadic manner. This project,
initiated November 1, 1987, is designed to assess and improve the
reliability of stranding and salvage reporting in NMFS
Statistical Zones 4 and S, increase the geographical area of
coverage, and ensure surveillance of beaches during winter
months. This report summarizes the results of this project from
its initiation to June 30, 1989.

Aerial surveys are conducted weekly from Hurricane Pass
(Clearwater) to Big Marco Pass (Naples), weather permitting.
This enccmpasses National Marine Fisheries Statistical Zones 4
and 5. Surveys are flown at an altitude of 300 feet at 70 mph-
over the beaches and sandy coastal islands. An offshore return
leg, flown two to five miles off the beach at various altitudes
depending on seeing conditions, was added to the aerial surveys
beginning January 31, 1989, allowing us to count shrimp trawlers
anchored off of the surveyed coast.

Department of Natural Resources personnel respond to
strandings in the St. Petersburg and Fort Myers area when
necessary. STSSN participants respond to all other reported
strandings. The approprlate STSSN part1c1pant is contacted if a
stranded carcass is sighted from the air.

Gross external examinations are conducted on all carcasses
and necropsies are performed on fresh or unusual specimens,
following the guidelines of Wolke and George (1981). Stranding
reports for NMFS Zones 4 and 5 are collected, and analyzed for
types of stranding and possible trends.
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Results

Three hundred and chirty sea turtle strandings were reported
in the survey area from November 1, 1987 to June 30, 1989; 278
loggerheads, Caretta caretta; 30 Kemp's ridleys, Lepidochelvys
kempi; 16 green turtles, Chelonia mydas, 1 hawksbill,
Eretmochelys imbricata and 5 unidentified.

Gross external examinations were conducted on all reported
carcasses. Various external injuries, parasites and
abnormalities were noted and documented. Twenty-six necropsies
were performed during the survey period:; 8 Kemp's ridleys, 15
loggerheads, 2 greens and 1 hawksbill. Necropsies can supply
important information about the strandings. The value of the
necropsy is directly related toc the condition of the carcass, but
even a decomposed carcass reveals useful information, such as
prey species, sex and overall health of the animal prior to

death.

Eighty four aerial surveys have been flown since the
inception of the project, including 18 with offshore return legs.
Twenty-~nine loggerhead carcasses and 8 live swimming loggerheads
were observed.

Correlations have been observed between the number of
strandings and the level of shrimping effort in the survey area.
The number of strandings increase in the late winter and early
spring annually, coinciding with the peak pink shrimping season
in this region. This correlation was most striking in early 1989
off of Lee County. A spokesperson for the Southwest Florida
Shrimpers Association testifying at a Marine Fisheries Commission
hearing stated that there were 50 to 75 boats fishing off of Lee
County and up to 500 boats from Tampa Bay to Tortugas during the
early Spring, 1989. During that period there were 82 sea turtle

strandings in Lee County.

Results of our systematic survey indicate that the STSSN
provides comprehensive coverage of the survey area. Continuation
of this project through the period of TED implementation in
Florida will make it possible to monitor changes in fregquency and
type of strandings in the survey area, and thereby allowing the
assessment of the effectiveness of TEDs.
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IMPROVED-SEA TURTLE STRANDING AND SALVAGE NETWORK (STBS8N)
IN SHRIMP STATISTICAL SUBAREAS 17=21,
SOUTHWESTERN LOUISIANA AND TEXAS

Decumenctation of sea turtls strandings cn a systamatic, year=-round
basis offars cne of the simplest and most cost-sffective ways of
determining tamporal-spatial distribution and year t©o vear <rands in sea
turtla mortalities at sea. Under this continuing MARFIN project, barrisr

peacnrss in Taxas and southwastarn Louisiana are surveyed at lsast semi-
nmontily year-round.

For sach stranding, and t¢c the extant pcssibls, survevors identify
species, determina size, sex, locaticn, cenditisn, external injuriss,
mutilations, fouling and abnormalitiss. Complated standardized stranding
forms (field data sheets) ars submitisd tc the Stats Coordinators of tha
STSSN., Sea turtla carcasses ars providad to Texas A&M University for
necropay, foed habits analysis, curation, ate. (under tha NMFS=-TAMU
Ceeperative Agrsement). Tha surveys ars cocrdinatad with other projects,
ineluding those conducting nacrcpsies ¢f sea turtle carcasses (TAMU),
doccumaenting dabris-entanglement avents through barrisr bsach sampl
surveys, conducting radio= and sonic- tracking studiss, and rshabilitating
live=strandaed sea turtlas (NMFS Galveston lLaboratory). Live-stranded sesa
turtles aras collacted for rshabilitatien, tagging, rslease and tracking by
cther projects at the Galveston Laboratery.

The surveyed cocastline anconpasses ths antirs Tesxas cocast from the Ric
Granda River to ths Sabkine River (excluding the Padre Island National
Seashore surveyed for strandings by Naticnal Park Service - NP8, and thas
Wynn Ranch porticn of Matagorda Island, survayed for strandings by the U.S.
Fish and Wildlifa Service = FW8), and thks southwastern Louisiana coast from
thas sabina River tsc ths Mermeantau River. It rsprssents all accsssible

barriar beachss in Taxas and southwestern lLouisiana whers turtlas can bs
feund strandasd.

This project raprssents cne msans of tssting ths working null.
hypothasis that sea turtls strandings ars not caused by man. Thars ars a
number of assumpticns undarlying the testing of this hypothesis, lnsluding
but not limitad to the following: (1) those who might take sea turtles
ircidentally (e.g., when shrimping without TEDs, whan using explosives for
catrcleum platfcrm rsmoval, when sportZishing, etc.) do not mutilate thenm
iz such ways that prevant their carcasses from floating conto a keach, (2)
stranded sea turtlas exhibit svidenca or lack thesrsof of natural or mane-
causad trauma, atc. that provide avidaence cf injury, exhaustiocn or death
fsllowad by stranding, (3) strandings on a given beach rsflect impacts
within the adjacsnt ccastal waters Zn which man's at-sea activitiss take
place, rathsr than in more distant waters, and (4) sea turtls strandings

reprasent a significant porticn of ths total at-sea mortallitiss (non=-
consumptiva).

A total of 815 sea turtla strandings (prslinminary data) ware
docu=snted along surveyed barrisr bsachss from 1386-August 1589.
lLoggerheads (40%) and Kemp's ridlsys (39%) cdominatad the strandings. April



(24%) was the pesak nmonth f£or strandings, but a minor secondary peak
occurred in August. Galveston (32%) and Nusces (18%) countiss in Texas,
and Cameren Parish (17%), Louisiana, exhibitad the largast nunmbars of -
strandings. Most strandings occurred on beaches in Shrimp sStatistical
Subarsa 18 (33%). out of 744 dsad-stranded sea turtles, 157 necrepsiaes
were parfor=sd,

Qut cf 7.1 live-strandad sea turtlas, 10 were raleased immediataly and
22 after rshabilitation. Anothar 25 currantly ars baing rahabilitated, and
14 diad in captivity after attampts at rahabilitation. One turtla is

permanently handicapped by severs injuries, and although it has rescoversd
it cannot s releassd.

Though sea turtls strandings have besen linksed to commercial shrimping
activity and patroclesum platform removal using explosives, it is rscognizad
that thers are many other causes cf at=-sea mortality in sea turtlas,
ineluding entanglement in discazded fishing gear, ingesticn of debris or
tar, captura by hocke-and=line fishermen, stc. Assuming that shrizmping has
tsen 2 major cause cf sea turtls strandings in Texas and southwastern
Louiziana, use of TEDS in these arsas should rssult in a substantial
reduction iz ssa turtls mortality and strandings, especially in statistical
Shrixzp Subarsas 17-15 Xnewn t¢ producs large quantities of shrimp. Use of
TEDs would net be expectad tc bs accenmpaniad by & major rsducticn in sea
turtle strandings on the surveyed ccasts if shrimping were not a majer
cause of sea turtlas mortallity and strandings.
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SUMMARY OF MARINE MAMMALS AND ENDANGERED SPECIES PANEL DISCUSSION

o The no-wound category encompasses sea turtle carcasses for
which no cause of death can be found. Necropsies are
performed on fresh carcasses that do not indicate any fast-
acting-disease caused-death.

o With regard to plastic as a possible cause of death, a
blockage of the gastrointestinal tract would generally be
characterized by a long period of non-feeding or non-
absorption of food. Few strandings show plastic ingestion as
a causative factor. In a turtle with a lot of barnacles and
an evident loss of weight, plastic could be a factor to be
considered in the no-wound category.

o There is little evidence that there is a difference between a
turtle that drowned and one that did not.

o If TEDs are implemented and effectively enforced, and if this
results in a dramatic decrease in the no-wounds category, it
suggests that turtles in this category have drowned in
shrimping nets.
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"CONTINUED INTRODUCTION OF TEDS AND .ENHANCEMENT OF SHRIMP TRAWL
SELECTIVITY IN THE GULF SHRIMP FISHERYY
NA87~-WC~H=-Q06126 (10/1/87 - 9/30/89)

Thomas J. Murray, Executive Director

Gulf & South Atlantic Fisheries Development
Foundatien, Inc.

$401 W. Xennedy Blvd., Suite 669

Tampa, L 33609

(813) 236-8390

Zntroduction and pProblem:

Due to the prominence of the shrimp fishery, trawls represent the
rrincipal fishing gear in the Gulf of Mexico. The gear |is
essentially non-selective as to target species, and therefore may
harvest species such as sea turtles which are regulated by the
federal government under the Endan ed ct. While work
ihas been done by the National Marine Fisheries Service (NMFS) and
its predecessor, the Bureau of Commercial Fisheries, to create more
celectivity to target species through such trawl adaptation as
turtle excluder devices or finfish separator trawls, the technelogy
has not been readily accepted and improved upon by the shrimp
fishery. Based upon the ceontinued lack of technology development
and transfer in the shrimp harvesting industry and the pending
‘mposition of stringent federal guidelines for sea turtls
protection, the Foundation sought and received MARFIN funding to
attempt to continue the introduction of TEDs and enhance their
design in the Gulf shrimp fishery.

The project objectives:

1. To expedite and expand tha introducticn of the waricus trawl
excluder devices (TEDs) in the Gulf shrimp fishery; and

to

. To assist members of the shrimp industry in developing devices
or variations in trawl designs which would enhance selectivity
in the trawl operations.

Tn summary, the work attempts to expand existing ccoperative shrimp
industry, sea- grant, and NMFS efforts to develop and refine TEDs
for Gulf shrimpers; to familiarize shrimpers with the variocus
designs and their use; to aid in the ease of adapting these
specialized trawl devices:; and to assist industry members in
develoring devices or variations that achieve greater efficiency
while =c2eting the regulations imposed by the Endangered Svecies
act. A "two-pronged" apprcach was developed. The Gulf sea g;ant
extensicn programs from Texas to Florida were contracted to achleve
certain tasks in the area of TED technology transfer. In general,
these tasks were:



To assist shrimpers in adapting existing TED designs into their
vessel operations;

- To assist members of the industry in developing devices which
would achieve greater selectivity;

3. To adapt existing technology and develop new designs for TEDs
which would effectively catch shrimp and exclude marine turtles
on all types of bottom conditions: :

¢. To support the transfer of existing TED technology:

5. Ta facilitate efforts by the industry in compiling and
desseminating information on new TED developments, field~trial
results and refinements of existing TED designs;

&. To field and direct questions from shrimpers on TED
installation, trouble-shooting, etc.;

7. To coordinate the acquisition of various devices for industry
trawls: and

8. To provide a coordinating mechanism for industry to utilize
NMFS, Sea Grant, other industry and state specialists; and to
continue to conduct workshops for netshop owners and related
shrimping supported services.

In conjunction with the sea grant efforts, an industry driven
rroject was established enlisting the talents of the major trade
associations in the Gulf of Mexicc. While the sea grant university
system was attempting to disseminate existing information on TED
designs, less burdensome adaptations ts these trawls were sought,
and innovators solicited from tha shrimp industry to submit designs
for new adaptations to turtle excluder devicas. Of new designs

submitted, a limited number were selected for testing for shrimp
retention and turtle exclusion.

14

Zn summary, a broad based and eclectic approach to TED technolgoy
development transfer was envisioned as the basis for the MARFIN TED
work funded by the Foundation. While numerocus successes resulted
in education and development, chrenic uncertainty on the £final
implementation of TED regulations caused interest in technology
development and transfer to vacillate. Currently, the project is
Leing recommended for an extensieon in performance pericd.
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ASSESSMENT OF BYCATCH IN THE LOUISIANA SHRIMP FISHERY
Grant No. NASIWC-H-MFO06

Mr. Gerald Adkins
Louisiana Department of Wildlife and Filsgheries
Post 0ffice Box 189
Bourg, Louisiana 70343

Abstract
A one-year study designed to document the bycatch cf shrimp

Aesd - - aa

T d 4 -
~eBlS130lc waners

{n

trawlers and wingnecters in cvascal and offshor
began January 1, 1989. Actual field work began April 21, May 22,
or June 5, dependent upon opening dates of the shrizp seasons.

Samples were gathered from coastal Louisiana from sampling
grids; those grids are the same as NMFS grids utilized for
landings/harvest data. Approximately 36 samples are scheduled
monthly in offshore trawl, inshore trawl and inshore wingnet
areas.

Sampies thus far have revealed most bycateh is juveniles of
various species; Atlantlc croaker, spot, bay anchovy,
cutlasafish, flatfish, and asssorted crab species comprised the
bulk of all 20 liter samples analyzed.

Introduction

The shrimp fishing industry in Louisiana i{s one of the
nation's largest. Recent NMFS data indicate landings of shrimp
in Louisiana ranks among the top three natiocnally on an annual
basis, and most often firsc.

This fishery is accomplished in three basic modes: a&)
offshore crawling, b) inshore trawling, and c) wingnetting.
Landings of varicus marine species which are not urilized has and

is & macter of contention in various schools of thought. This
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Page 2

aspect ¢f the fishery is largely undocumencted, although
well-known. This study will provide quantitative data relztive
to number and species of those organisms removed from existing
populaticans, but not utillized.
Summary

In samples collected thus far, major components cf the
bycatch have been identified, Several problems were recognized,
and some modificationsa to the project were necessary., Data

continues to be collected, and no final analysis has been made.

144



Iitle: Shrimp Fisheries Management to Increase Economic Returns

Zran z: NA8B-WC-EMEF-199

—onyestigators: Dr. Wade L. Griffin, Department cf Agriculitural
Zconomics, Texas A&M University, College Station,.TX 77843-2124.
2ruce McCarl, Department c¢f Agricultural Economics, Taxas 2&M
“niversicty, College Station, TX 77843-2124. vhrls Oliver,
Cepartmant of Agricultural Economics, Texas AsM Universicy,

College Station, TX 77843-2124.

Iotrogus=ion: This is the third year of a three year croiject. The

Zirst v=2ar was to rebuild the GBFSM to analyze the Texas closure
and other policy strategies. The second year was to develop a
mathematical programming model to determine management ctolicies
zhat would maximize consumer and producer surplus. The third year
sE the croject was to analize alternative management policies with
zoth medels in ccnijunction with the Texas Parks and Wildlife
Zepartmant. The mathematical programming model was developed for
econcmic evaluation of possible shrimp harvesting r=gulaticns
£ the Texas coast in 13885. The model was used tc see nhow the
existing shrimping pattern differs from the cptimal patterns under
the prevailing blologlcal conditions, the characteristics of the
shrimp Zleet operating in Texas waters, and the market conditions
of 1285, The mathematical programming model was completed and a
final report was submitted to MARFIN and it will not be reported
on in this review.
Unlike the mathematical programming model, GBFSM has much greater
detail in both inputs and outputs and is designed to compare the
different policies based on the fishermen reacting to the market
by increasing (or decreasing) effort during the season and
increasing (or decreasing) vessels in the fleet from year to year
based cn market conditions and rent. Most of the model was rebuilt
in the first year of the project in ceocnjuction with the Texas
Parks znd Wildlife Department. An attempt was made to redistribute
days fished and landing data from depth zone toc policy zone.
After z year of trying to use the redistributed data it was
determined that the results were invalid. GBFSM was tuned in the
summer of 13989 in conjunct*on with the Texas Parks and Wildlife
Department. We are now in the process of analyzing the Texas
closure to 200 miles. Also the model use to be used on a monthly
time step and the decision making process for increasing or
decresasing days fished and number of vessels works only for a
monthly time step. Since we have gone to a 2.5 day time step in
the model, the decision making process will have to be r=built.

IS

OS]
H,

To analyze the Texas closure with the current version of the
model, cre and post fishing patterns in depths greater than S
fathoms offshore were used in the model while holding all other
things constant. The pre-closure fishing patterns were the
average davs fished for the period 1963-19280 and the post-closure
fishing ratterns were the average days fished for the period 1281-
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1985. The inshore and 1-5 fathoms offshore fishing patterns were
held constant at the average days fished for the period 1981-109885,
The pre-closure fishing patterns in depths greater than 5 fathoms
were inflated to the same total level as the rost-closure fishing
catterns. Days fished had to be increased 1.%% for brown shrimg
and 33.7% for white shrimp. Two different types of runs were made
20 analize the closure. The first was a deterministic run and the
second was a stochastic run. The stochastic run was made to see
if varving recruiment made a difference in the results of the
closure rolicy.

Summaxry -< Resylts: 3rown shrimp landings increased 3.8% due to
tne clcsure and the change in the count law. White shrimp -
increased 7.6% due to the increase in days dished and a change in
the ccunt law. The overall increase in landings was 4.9%.

Revenue increased 4.8% for brown shrimp and 1.7% for white shrimp.
Total ccsts increased 1.4% for brown shrimp and remained ccnstant
for white shrimp. Overall revenue went up 3.9% and overall cost

vent up 1%,

The clcsure adds $3.3 million in rent to the brown shrimp fishery
and $0.7 million in rent to the white shrimp fishery. It should
pe noted that with these positive rents that additional fishermen
will enter the fishery and dissipate these rents.
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Tirle: Zconomic Impact of TEDs on the Shrimp Industry

Zrant =: NA89-WC-HMF-024

_nvestizatcrs: Dr. Wade L. Griffin, Devartment of Agricultural
Zconcm:cs, Texas A&M University, College Station, TX 77843-2124
Chris Zliver, Department of Agricultural EZcconcmics, Texas 2iM
Universzzy, College Station, TX 77843-2124.

I:*“”"'*“'*:; In order to measure the economic impact ci shrimp
lost 2u2 == use of TEDs (by all vessels in all depths s:imultz-
neous. ~he GB:SM biceconomic fishery simulation model was
2zilized, Tor example, a 5% loss of shrimp due to the use cI & 7=
device pplied to all depths where TEDs were rﬂcuired. T: S%

and mlgratlng to other depths where they may be caucnt Ly
subsegueant “shing effort. They also die of natural mortality
-] <

-l

This means that part of shrimp lost due to the TED device may ce
narvestsd zt a different time, in a different depth zone, and at a
_azrger, more valuable size. The simulation model was used iz
srder =z ccrrectly depict this phenomenon.

Tor tihis analysis, landings and effort data were utilized from the
1963-1285 time periocd. The Gulf of Mexico was divided into 4 major

shrimp fishery regions and each reglcn analyzed independently.
Region . considered only pink shrimp while region 2-4 considered

Regicr Statistical Grid Target Species
: 1 -7 pink shrimp
2 8 - 12 brown & white shrimp
3 13 - 17 : brown & white shrimp
4 18 - 21 brown & white shrimp

only brcwn white shrimp. The simulation model was tuned (using
average effort from the historical period 1963-13980) to accurately
depict zctual landings from same period. To validate the accuracy
of the simulation the tuned model was first applied against the
average =ffort for the period 13981~-1985 to see how well it
predictad average landing for this same period. 1In the second
step of validation, actual effort was applied for each year (1963-
1985) zand the model simulation was run to match landings for ezach
vear. T“sing 1985 as a base year, the appropriate economlc data
was applied in the model to establish base landings, revenue, and
rent. Vzrizus TED loss scenarios were then run to compare resulcs
to the rzse run. This was the preliminary analysis for the

oroject znd was conducted on the basis of target species onlyv Zc

bel
each rsgion. Effects relative to secondary species and by-catch
'ﬁ

are not cluded in this analysis.
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Summary ~< Resnlts: Under the 5% loss as well as under a1l loss

[SR—

scenarics, the decrease in landings and revenue was less than the
associatzd Ted % loss. This is a result of lost shrimp being

s grow and migrate to other depths to be caught at a

~ze. Because of this, the more shallow ocffshore depths

¢ will suffer more than the further cffshore fisheries.
s.ven region, the decrease in landings of larger shrimp is
Zess thzn the decrease in landings of smaller shrimp.
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ause 27 different fishing patterns in the 4 regions, some
';ll be more 1mpacted bv the TED loss than others. The

-

Texas fisherv for brown and white snrimp, on the other hand,
ould appear to suffer the least impact from the use of TEDs.
This is recause the fishing effort is more evenly distributed
“hroughcut all depth zones enabling the fishery to realize the
zenefitz of near shore shrimp escape. Again, the near shore
vessels will suffer at the expense of the vessels which fish
‘***he* -Zfshore. 32ecause of the greater number ¢of vessels that
furthar offshore, however, these coffshore vessel class will

r =z creater overall loss in rent to the fleet. The overail
lts ¢ the analysis are summarized in the following tables:
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VERA A ER V ARIOS:
REGION 1 A A\ A
ALL VALUES IN 1000's LANDINGS REVENUE $ RENT §
5 % TED LOSS (offShOre) e -516 (-3.66%) | -1,224 (-3.5%) -1,135
5% TED LOSS (bay & offshorel—g -519 (-3.68%) | - 1,229 (-3.5%) - 1,160
10 % TED LOSS (offshore) —— - 1,046 (-7.4%) | -2,488 (-7.1%) - 2,053
20 % TED LOSS (offshore) —— - 2,154 (-15.3%) | - 5,147 (-14.8%) - 3,982
20 % TED LOSS (offshore) ——— - 3.330 (-23.6%) | - 7,981 (-23%) - 6,044
SEDUCED TOW TIME (offshore)—#» - 1,582 (-11.3%) | -3,796 (-10.9%) - 3,001
IMPA \V ARIOS:
ALL VALUES IN 1000's LANDINGS REVENUE $ RENT $
5 % TED LOSS (offShOre) e -372  (-2%) -1,302 (-2.4%) - 1,461
5% TED LOSS (bay & offshorel—pyy -536 (-3.2%) -1,686 (-3.1%) -1,788
10 % TED LOSS (offshore) ——9 -747 (4%) -2,618 (-4.8%) -2370
20 % TED LOSS (offshore) ———3p{ - 1,508 (-8%) -5,291 (-9.8%) -4217
30 % TED LOSS (offshore) ——— - 2,283 (-12.2%) | - 8,021 (-14.8%) - 6,104
REDUCED TOW TIME (offshore)— - 1,126 (-6%) -3,948 (-7.3%) - 3,289
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OVERALL IMPACTS UNDER VARIQOUS SCENARIOS:

REGION 3 A A A
ALL VALUES IN 1000's LANDINGS REVENUE § RENT $
5 % TED LOSS (offShOre) —e—ypf - 1,607 (-2.4%) | -3,728 (-2.35%) - 3.623
5% TED LOSS (bay & offshorel—ge) - 1883 (-2.8%) | -3.533 (-2.3%) -3,615
10 % TED LOSS (offshore) ~——3{ - 3,284  (-5%) -7,672 (-4.8%) -6,307
20 % TED LOSS (offshore) ———3{ - 6,862 (-10.3%) | - 16,260 (-10.3%) - 12,158
30 % TED LOSS (offshore) ——— - 10,765 (-16.2%) | - 25.883 (-16.3%) -18,719
REDUCED TCW TIME {offshores—4 -5,035 (-7.6%) |- 11,845 (-7.5%) -9,149

OVERALL IMPACTS UNDER VARIOUS SCENARIOS:

REGION 4 A A A
ALL VALUES IN 1000's LANDINGS REVENUE $ RENT $
5 % TED LOSS (otishore) ———ppi= 1,443 (-3.1%) |-3,751 (-2.7%) - 4,160
5% TED LOSS (bay & offshore)l g « 533 (- 5%) {+100 (+.1%)| - 1,388
10 % TED LOSS (offshore) ——34 - 2,955 (-6.3%) |-7.738 (-5.5%) - 7,403
20 % TED LOSS (oftshore) ———p{ - 6,198 (-13.2%) |-16,474 (-11.8%) | - 14,502
30 % TED LOSS (offshore) ——{ - 9.759 (-20.8%) |- 26,324 (- 18.8%) | - 22,497
REDUCED TOW TIME {offshore)—4{ - 4538  (-9.7%) - 10,847

-11,974 (-8.5%)
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Millions

All Regions Combined

VERALL IMPACT DER VARI ENARIOS:
GULFWIDE A A A
ALL VALUES IN 1000's LANDINGS REVENUE $ RENT S
% TED LCSS (offshore) ——pf -3,938 (-2.7%) | - 10,005 (-2.6%) - 10,379

5% TED LCOSS (bay & offshorelp -3,321 (-2.2%) -6,348 (-1.6%) - 7,951
10 % TED LOSS (offshore) —— -8,032 (-55%) | -20516 (-5.3%) - 18,133
20 % TED LOSS (offshore) ——{ -16,722 (-11.4%) | -43,172 (-11.1%) - 34,859
30 % TED LCSS (offshore) —— -26,137 (-17.9%) | -68.219 (-17.6%) - 53,364
| 3EDUCED TOW TIME {offshore)— -12.292 (8.4%) | -31563 (8.1%) - 26,286
QULFWIDE IMPACT ©F 5% TED LOSS
400
350
300
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200 ‘. Base Simutation
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An Economic Assessment of the Louisiana
Inshore Shrimp Fishery

Walter R. Keithly
Coastal Fisheries Institute
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803

Introduction

The Louisiana inshore shrimp fleet is as complex as it is diverse.
The ccmmercial shrimp fishermen operate approximately 15,000 to 18,000
boats ranging in size from 20 feet to larger tham 30 feet, emplov several
different gear types. and shrimp from several davs a vear to more than
one nundred.

Though the Louisiana inshore shrimp fishery is of significant value
to Louisiana and the region, only limited economic research effort has
peen directed at this fishery. Recent changes in the inshore shrimp
fishery have led to questions regarding the ability of the fishery to
absorb additional investment and employment, and has emphasized the need
for timely economic and socioeconomic amalysis. The overall goal of this
project is to provide such an analysis.

Data pertaining to 514 commercial inshore shrimpers were collected
and analyzed for purposes of characterizing the Louisiana inshore shrimp
fishery. Data collected and analyzed include:

1) background on the captain/owner, i.e. experience, employment and
affect of the recent economic decline; 2) effort and mobility spent
shrimping in state inside and offshore waters; 3) boat characteristics,
electronics, and gear types used; 4) quantities and revenues of shrimp
and by-catch harvested; 35) capital investment, variable and repair
costs, overhead expenses, and annual fees; and 6) opinions regarding
different management issues.

Results

Two year averages show a 41% increase in shrimping trips taken in
state waters between 1977 and 1988. Although the number of all shrimping
trips increased significantly during the past 12 years, total landings
increased by only 5.6%. ‘llore recent trends show the fastest increase in
shrimping trips (17.6%) between 1985/86 and 1987/88, coupled with a 20%
decrease in landings.

One factor suspected for contributing to the increase in trips may
be due to movement into the shrimp fishery or increased shrimping effort



among workers displaced as a result of the recent decline in economic
activity in offshore oil and gas related. sectors. 3urvey results show
that 16% of commercial shrimpers in 1987 decided to shrimp and/or
increase their shrimping intensity tc compensate for recent economic
losses in their communities. These shrimpers expendec an average of
40.5% more effort in total shrimping hours in 1987 than those whose
shrimping activity was not directly affected.

Generally, two tvpes of nets were utilized for taking saltwater
shrimp from state inside and outside waters--butterfly net: and trawls.
The majority (72%) of all shrimpers surveved reported using =2xclusively
trawls. 15% exclusively butterfly nets, and 13% used a combiration of
both trawls and butterfly nets. Preliminary findings do not show a
correlation between gear tvpe and net financial returns though catch with
trawls exceed catch with butterfly nets, ceteris paribus. This is due to
the lower costs of cperation associated with wing nets.

Cost and revenues data indicate that seasonal net revenues varied
among both part- and full-time boats, with boats having deck lengthc
between 20~30 feet vielding the greatest seasonal net revenues. The
portion of variable costs spent on fuel and oil, and food by boats
20 feert or larger decreased substantially as boat length increased, but
expenditures on ice (full-time boats), labor and repairs increased with
boat size. Depreciation and interest accounted for the majority of the
total fixed costs of full-time boats surveyed, and the larger, more
costly boats had the greatest incidence of making interest payments
therebv contributing to the increasing rate of total fixed costs relative
to total revenues. ’

As boat size increased, costs increased proportiocnately to pounds
harvested. This factor, however, was partially offset by the higher
prices received by larger full-time boats. The percentage of total catch
harvested from offshore waters and the average price per pound increased
as boat size increased. Boats less than 20 feet harvested shrimp
exclusively from inshore waters and received an average price of $.94 per
pound, while boats larger than 50 feet harvested 66% of their catch from
inshore waters and 347 from offshore, and received average per pound
prices of $§1.37 and $1.60, respectively.

Shrimp prices were also often dependent upon who was purchasing the
catch. Generally, fishouses paid the lowest price per pound while
out-of-home sales returned the highest prices. (Available data, however,
do not indicate if higher prices were due to larger shrimp sizes.)
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A Regional Analyvsis of the U.S. Shrimp
Import Market With Industry Implications

Walter R. Keithlv, Jr.
Kenneth J. Roberts
Center for Wetland Resources
Louisiana State University
Baton Rouge, LA 70803

Introduction

Imports represent the largest and a growing share of total U.S.
shrimp supply. They averaged 135 million pounds (heads-off) during
1960-62 and contributed 52% of the total U.S. shrimp supply. Imports
increased to 432 million pounds annually during 1983-85 and represented
70% of U.S. shrimp supplies. The 1988 imports of 598 million pounds (raw
headless basis) represent almost 80 percent of the 767 million pound U.S.
shrimp supply and are almost 40% more than 1983-85 imports.

With the recent proliferation of shrimp aquaculture in scme of the
South American and Asian countries, most notably Ecuador and China,
patterns in shrimp trade have noticeably shifted. For example, North
American countries, primarily Mexico and Panama, accounted for more tham
50% of U.S. shrimp imports by volume in 1970. Asian countries represented
another 27% while South American countries supplied the U.S. with 20% of
its shrimp imports. By 1988, relative shares had virtually reversed
themseives. Asian countries supplied the U.S. with just less than 50% of
its 504 million pounds (product weight) of shrimp imports while North
American countries provided just over 20% of total U.S. shrimp imports.

The proliferation of U.S. shrimp imports and the changing regional
origin of these imports need to be evaluated in the context of their
impact oo the U.S. shrimp industry. This evaluation serves as the
overaill objective of this current study.

Results

All data relevant to completion of this project, excluding some
minor variables, have been collected and automated. These data include:

1. Import statistics
i. U.S. shrimp imports bv country (1360~88)
a. poundage (product and raw headless weight)

b. value in U.S. dollars

ii. Japanese shrimp imports by country (1960-88)
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a. poundage (product weight only)
b. value in yen

2. Exchange rate data for approximately 160 countries
{1960-88) in

i. nominal terms
ii. real terms
3. Production of shrimp by country (1960-87)

4. Key economic information (e.g., income, CPI, etc.) for
both the United States and Japan (1960-87)

All data have been formatted and automated. Fimnal consideration is
now being given to the type of model to be used for analysis, which
depends critically upon whether traded shrimp is a differentiated or
homogenous product in the worid market. For example, the Armington trade
model. which differentiates commodities by kind and origin, can be
empioved if shrimp is differentiated in world trade. Sources of
differentiation can include quality differences, procurement risk, etc.
If traded shrimp is not a differentiated product a more traditional trade
model will be employed.
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The Role of "Small" Shrimp in Determining Economic Returns
NAS9WC-H-MFO10

Dr. Xenneth J. Roberts
Center for Wetland Resources
Louisiana State University
daton Rouge, LA 70803
(504/388-6348)

Dr. Walter R. Keithly
Coastal Fisheries Institute
Louisiana State University

Baton Rouge, LA 70803
(504/388-6296)

Introduction

An often discussed aspect of the Gulf of Mexico shrimp fishery is
the potential for securing more economic returns. A means proposed to
achieve such returns is to manage ror larger, higher priced shrimp.

Two major impediments to an evaluaticn of the merit in pursuing such a
goal are: (1) a lack of a working definition of size counts considered
to be "small", and (2) lack of a comprehensive measure of value of
shrimp other than that reported at the dockside level. The focal point
of the project is the Louisiana shrimp industry. Since the "smail"
shrimp industry is primarily northerm Golf based, focusing on the
Louisiana industry, at least initially, will provide a good indicator.
Specific objectives are:

l. To document the historical trends in Gulf size composition of
shrimp landings, size composition of shrimp imports, and
ex-vessel prices by size.

2. To analyze alternatives available in selecting demarkation
points between "smail" shrimp and other sizes.

3. To develop value-in-use estimates of shrimp size utilizaticn
at the processing level.

4, To report the implications of more comprehensive measures of
shrimp value-in-use estimates.

Summary of Results

The project began on Marcn 1, 1989 as a one year project. To date,
therefore, the results are those of progress not findings.

The investigators have obtained all necessary data available from
secondary sources. The issue of designating a count beyond which
shrimp are considered small for the analysis was resolved. Previous
research by the investigators focused on 50 count and small tails. This
will be continued but 68+ tails is to also serve as a focal point.



Monthly ex~vessel prices for the shrimp smaller than 68 count were
obtained from the National Marine Fisheries Service. Access to this
data permits the formerly opened ended 68+ category to be divided into
four categories. These data serve as the base from which value in use,
value added, can be measured. Value added by a firm is the residual of
gross receipts minus the costs of goods and services purchased from
other firms. Thus, the investigators will be focused on the labor,
wage, interest, depreciation, rent, tax, and profit components of shrimp
products. There being no suitable secondary data sources for value
added to "smail" shrimp, the investigators are collecting primary data
througn use of a consultant. The consultant will collect processing
cost data from eight shrimp peeling firms, three breading companies,. and
two canning companies. The data collection process is therefore focused
on firms primarily involved in "small" shrimp use. This procedure will
yield the first available value added data for "small" shrimp. When
combined with harvest level value added data, a complete value in use
portrayal will result.
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Evaluation of the Inpact of TEDs cn Shrimp Catch Rates
in the Gulf of Mexico

Edward F, Xlim=a
Grant No. S8INMFSOS

The Naticnal Marine Fisheries Service, in cocperaticn with the shrimp
industry, initiated a TED Evaluaticn Program in the Spring of 1988. The
overall chbjective of the program is to determine the effects of commercial
utilizatien of certifisd TEDS on camercial shrimp trawlers in the Scuth.
Atlantic ard Gulf of Mexico., The program is aimed at determining catch
rates of ghrimp for TED=equipped trawls and trawls without TEDS in selected
shrirs fishing areag of thes scutheast regicm.

The U.S. Federal Goverrment implemented mandatory use of TEDa in ths
GUlf cZ Maxico and South Atlantic in 1988. Fowever, the State of Louigiana
sued the Federal CGoverrment and ths courts upheld the regulaticn. Tha U.S.
Cangress revised ths date of ixplementation to May 1, 1989, for all except
the Czpe Canaverai, Florida area.

Trained cbservers have been placed on shrimp vessals cperat:Lng off cf
Texas, Louisiana, Alabama, Mississippi, Florida, Georgia and Scuth Carciina. .
Threugh 1988, trained cbservers have collected information on 39 trips from
camercial vessels fishing for 2750 hrs, The difference of catch rates of
shrins between TED and standard nets have varied by area and season ranging
fram a loss of 37% to a gain of up to 38%,. Three turties have been caught
in the Gulf of Mexico amd 17 in the South Atlantic, all in the non=-TED nets,
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Table 1. Ted Evaluation Project Sumsmry.

Conparison of TDs to Standard trawls by geographic area nith additional information on vessel partici-

e .__pation, mmber of trips snd cbserver deys, and the yumber of turgles captured during the study through July 10, 1989.
A st E-Fl £ 0 v £ x o 1A LA
1D vs Standard Trawl
Trip by Irip ~29% to +10X 13X te -6 “13 to -3X -37Xto -3X -1X te +11X -X3X to +38X -3ITX to +15% -45X to -23%
Musber of Vessels 1 3 3 2 2 6 & ]
fiumber of Trips 9 4 5 3 3 16 19 2
Nunber of Ohserver Days 49 16 52 24 43 126 115 30
mber of Hours Fished 398.4 67.2 322.9 1824 393.4 10679 1554.6 3as.8
Humber of Turtles Captured
in Standard et 4 1 23 0 9 0 3 0
Nunber of Turties Captured
in TED-Equipped Nets 0 0 0 ('] 1 ] )] 0
TED used for sescarch Geovrgis TED Norrizon TER Georgia TED Georgia TED Georgia TED Georgia TED  Georgia TED Biloxi Bybrid
Time Per Turtle Capture
in Nours 0.6 67.2 4.3 none caght 3.3 nohe catght 518.2 none caught
Total Shrimp Catch
in (ED Nets ((bs)* 3,969 1.INn 8,274 3.7 2,507 10,313 12,185 1,057
Total Shrimp Catch
in Std tiets (Ibs)* &, 87 1,405 8,96 3,605 2,613 10,806 12,391 1,440
VEB’s vs Standard Trauls
Pounas® -728 -9 -6A2 -558 -106 -493 ~206 -383
Peroent difftmnoc. in
JED net vs Standard net* -15 -7 -7 -15 -4 -5 -2 -27

* These data were col lected simultancously en a qued-rigged vessel with a Georgia TED.
not duplicated in the totals printed in the text.

Therefore, the ramber of dhserver days and fishing hours are
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INTRODUCTION

The cbjective of tha TED Technolegy Transfer project was to

suppert adoption of TED tachnolegy in the southsastern United
States by assisting the commercial shrimp industry, Sea

Grant, and Federal and stata agencies with TED expartise
developed within the Mississippi Laboratcries. The cbjective
was to be accomplished through workshops and by conducting
training and problem=-solving activitias on commercial shrimp
vessels. The project alsc providad gear expertise support to
an inpact study conducted by tha Galveston Laboratory ts
determine the cconomic sffsct of TEDs on ths commercial
shrizping industry. Overall, tha goal was ts asaist the
commercial industry in adepting TED tachneclogy under the:
endangered spaciss requlaticns and ninimiza the impact cf the
intrecduction of TEDs.

A geries of legal and cther typs delays moved tha ragulation
implementaticn date for TEDs from May 198§ to currsntly
Septambar 22, 1989. The various actions during this pericd
impactad activities and accemplishments significanely.
Strong industry rsactions to the TED regulaticns in some
parts of tha socuthsastern United Statas resultad in fawer
workshopa and on-vessal demonstrations.

SUMMARY OF RESULTS

TED tachnolcgy transfer assistance was provided to individual
fishermen, industry associaticns, Sea Grant, and state and
Fedaral agencies. Supplemented with sndangarsd spscies base
funding by the Southeast Fisheriss Canter, ths projact
maintained four trainad personnsl to provids direct tachnical
assistance tc net shops, TED manufactursrs, individual
fishermen, and dssigners of naw TEDs. Assistance provided
includad construction cof TEDs, instruction in the
installation, tuning, and opsraticnal use cf TEDs, and
trcubla shooting and problem solving on-board commercial
vessslis.

Whenaver possiblae, the first leval of tachnoclogy transfer was
to conduct a group workshop to previde informaticn tec as many
pecpls as possible in a short pericd of time. Data from
avaluations of all certified TEDas, test results of new TED
designs, and reported problems with diffarent TED designs
under differsnt conditicns cf usa wars provided.

Considarable support was provided in the intreduction of a
modifigd Georgia style grid TED which has baen found to be an
effactive devics at a rslativaly inexpensive cecst. Video
tapes describing ths cperation and advantages and
disadvantages cf tha diffgrent certiflied TEDs ware developed
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and distributed to fishing organizatiocns, other researchers,
gear teachnologists, and individual fisherman.

TED demcnstrations and workshops were conducted in Gaorgia,
Florida, south Carolina, North Carclina, lLouisiana, and
Alabama, A total of twelve demonstraticns and eleven
workshops wera conductad in thase arsas., Tachnical
assistancs was alsc providad toc tha NMFS Galveston Laberatory
in installing and tuning TEZDS con vessels participating in
their econemic ixpact study. MYost of these activitias ended
aftar =ha seriss of dalays in TED implementatisn. A list of
the workshops and demonstraticns is presented in Tablae 1.

A significant sffort ¢f the TED Tachnology Transfer proiject
has been to provide data and infermation to individuals and
fishery managers (Table 2). Informaticn tc fishery managers
attampting to reach an acceptabla compromise bstween
commarcial fishing intarests and turtlsa protaction actions
have basn extensive. Complats data sumnmaries, reports and
pertinent information on historical TED rssearch was provided
£o ths Naticnal Acadsmy of Sciencs panel dirsctad tc review
regearch on sea turtlas and TEDS. An indepth workshop was
held at the Mississippi Laberateries in Pascagoula tso
investigate the relaticnship beatween sea turtle mortality in
shrinp trawls and tow duration. The workshop brought
togethar an expert group of analysts, statisticiansg, sea
turtls physiclogists and bioclogists, and trawling gear
specialists to analyzs sea turtla capture data bhases
collactad by researchsrs since 1378. The workshop rssultad
in thrse reports rspresenting the best astimatas of the
effact of ¢tow tims on sea turtla mortality and shrimping

efficisncy.

A turtla excludsr device csrtificaticn experiment was alse
conductad through the base funded TED Tachnology Transfer
capability of the Mississippi Laboratocriss., Operaticnal cost
of the study was suppertad by MARFIN and is reported
separatsly. This study wvas accomplished to detsrmine if an
altsrnate certification tachnique could bs dasveloped to
support certification of new TEDs if the current tachniguas of
towing TEDs in the Cape Canaveral, Florida, ship channel was
not available. The study was auccessfully completed and
recommendaticns made to the Southsast Regicnal Directer.

Internaticnally, presentations and papers ware submittsd at
thres meetings: (1) The Ninth Annual Sea Turtlg Workshop,
Jekyll Island, GA, March 15891 (2) World Symposiocum on
Fishing Gear and Fishing Vessel Dasign, st. John'’s
Newfoundland, November 1388: and (3) Selective Shrimp Trawl
Workshop, St. John’s Newfoundland, November 1588, Travel for
the speaker To attand the meetings in Newfoundland was paid
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for by the workshop sponsoring group. Technical information
en TTD design and use was also provided tz the countriss of
Mexice, Colombia, England, Australia, Canada, 3razil,

Finland, and ths Philippines.
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Table 1. List of TED damonstrations and workshops.

1. Bon Seccur, AL
2. Lafitts, IA
3. Bon Sacour, AL

. Novenbkar 1588
4, Bon Saccur, AL .

Decembar 1988
Novambar 1988
March 1589

= e e e » a & o e

5. Bon Secour, AL ¢ o+« « .« March 1989
6, TFet. Myers, L v+« + + . March 19589
7. Fet. Myers, TL « + +« + . May 1389
8. BrunswickX, GA v o+ 4 . . May 1389
9, Beaufsrt, SC . ., « + + « o« June 1989
10, Eddings Pt., 3C « + s+ +» « June 1989
11, Savannah, GA . . . . + + . . June 1989
12, Maypert, FL . . « « « « + . June 1989
3. Boem Secour, AL . . .. . + . Juns 1989
14. Snead’s Ferry, NC ., . . . . July 1989
1 [ SupplY, Nc . . [} L] . . L] . * July 1989
16. Mecclsllandvilla, 8C . . . . July 1589
7. Beaufert, € . . . . . . . ., July 1989
18, Richmond Hill, GA . . ., . . July 198%
19, Savannah, GA . . . . . « . ., July 1389
20. Fermandina Beach, L . . . . July 1989
21, Tarpon Springs, FL . . ., . . July 1589
22. Brunswick, GA ., . . . . . . August 1589
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Tabls 2.

Michael Midgall
John Schafesr . .
Jim Bahen . . .
Kathy Love . . .
Diego Luis Munoz
Gabrigl Walker .
Paul Raymend . .
Richard Perry .
Lindsey Aquillad
Janica Wilsen
F.R., Shert . . .
John Baker . . .
K.J. Tayler . . .
Dr. Jeanns Mortimer
Tony Reisinger . .
2i¢ck Menaghan
Sase vidal . .
Mike Dredgs .
Kenrneth Fsarce
Dr. Allsop . .
Dr. 2llen Pikitch
Julie Huntington .

e o o o o o = Upe o o
0
e o o P o o

Phillls Cenolly

Petar Suurcnen . .
Miks Siglar . . .
suzie Herringten .
Paul Chriastian .
Sinky Beona . .
gteve Parr:.sh .
Dr. Bill Hosking
Gary Graham . .,
Dr. David Ban:2aten
Margaret Davicaon
Marion Clarke .

Gens Nakamura . .
John wynn . . . .
Chedd Angier . . .
Beb Thomas . . . .
v.8., Coast Guard .
David cCottingham .,
Ralph Andraws .
Beaufort Golden
Dave Harrington
Beb Jones . .

Allen sSuhonsn

Scott Highten

S$.P. Hunnicutt

e« o » o

e ®© 8 ®» & e @ & & o ° & o © o » o o

® ® 8 & e & ® ® =
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Requests for TED technical information.

Snead’s Ferry,
Fort Myers, FL
NC Marine Resourca Ctr.
Spring, TX

Bogota, Colombia
Nicevillas, FL

Florida Marine Patrcl
Tampa, FL
Lake Charlas,

NC

LA

. Clesarwater, L

e w ® ® o o e e o ® & & 5 & e 2 s & s o a4 o s o o

Venus, TX

Cecea, FL

Lymingteon, EZngland
Gainesvilla, FL

Texas ALM Sea Grant

NC Dapt.cf Natural Res,
Mexics City, Mexico
Queensland, Australia
Ralaeigh, NG

Vancouver, 3.C., Canada
University of washingten
Marine Instituts, St.
John’s Canada

Itidai, S§.C., Brazil
Helsinki, Finland
Juneau, Alaska

Largo, FL

Georgia Sea Grant
Darien, GA

Supply, NC

Alabana Sea Grant
Texas A&M Sea Grant
LSU Sea Grant

8C Sea Grant

FL. Sea Grant

NMFS Panama City, FL
Mebile, AL

watexrtown, MA

New Orleans, LA
Mobile, AL

Washingten, DC

Fort Myers, FL

East Point, FL

Georgia Sea Grant
Southeastarn Shrimp Assn.
Houston, TX

Sauslito, CA

lLa Ports, TX



Table 2. Requests f£or TED tachnical information (continued),

John Andrew Nelsen
Remeo B, Trene .
Alan Hugge . . . .
Sally Murphy . . .
Charles Karnalla .
cack Woedy . . . .
Pamela Shepard . .

» & & o & e =

« @ = o e o e
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. Ben Secour, AL

Quezon City, Philippinas
FL Bur. of Marine Ressarch
8C Dept.cf Natural Res.
NMFS, Washingten, DC

U.S. Fish & Wildlife Serv.
Maine Capt. of Marine Res.



Table 3., Papers and vidac prasentations.

2apers

Fish Behavicr and Trawl Dasign: Potsntial for Selective
Trawli Davelopment. John W. Watson. Procsedings of the

World Symposium on Fishing Gear and Fishing Vessel Design.
St. John’s Newfoundland, Canada. Novembsr 1388.

A Cecoparison of Methods for Evaluating Trawling Systems. Ian
K. Workman, John W. watson and John F. Mitchell.
Procsedings of the World Sympesium on Fishing Gsear and
Fishing Vessel Design. St. John’s Nawfoundland, Canada.
Novamper 1588.

A Methed for Evaluating thes Exclusion of Juvenile Sea Turtlas
frem Turtle Excluder Davicas (TEDs). John F. Mitchell.
Preceadings of ths Ninth Annual Sea Turtle Workshop.

Jakyll Island, GA. February 1989.

Yidecs

Turtle Excluder Device Evaluaticons. NMFS, SEFC, Mississippi
Lahocratariss

Soft TED Evaluaticns. NMFS, SEFC, Missiasippi Laboratories.

Texas Sea Trials cf TEDs. Texas A&M Marine Extension
S.Wic..

North Carolina TED Laboratory and Field Trials to Reduca
Shrimp Loss. North Carclina Marine Rescurce Center.
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SMALL TURTLE TED CERTIFICATION STUDY

INVESTIGATIORS

Dr. Andraw J. Kemmerer
Wilkbar R, Seidel
John W. Watson

Naticnal Marine Fisherigs Service
Southeast Fisheries Cantar
Mississippi Laboratcrias
P.0. Drawer 1207
Pascagoula, MS 39568-1207
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INTRODUCTION

Objectives of the Small Turtls TED Certification project
vearat

1. Cenduct an experiment to datermine if a procsdure
using headstartad Xemp’s ridley turtles and scuba
divers could bes daveloped as an altarnate tachmiquas
to cartify new TEDs.

2. Conduct field tests using the experimental
procedurs, and video tape diver-rsleassd turtis
encounters with tha new TED designs for study and
evaluaticn by a panel of tachnical sexperts.

3, cConvene a panel ¢of tachnical experts to evaluate
rasults of the fiald tasts, determina if tha
taechnigqus can ke used as a cartification nethed,
astablish efficisncy results for sach of the new
TEDs tastad, and racommand medificaticns to the test
proteocel.,

4., Make racommendations to the Socutheast Regional
Directer on use of ths tachnique and reasulting
performancs ¢f each new TED tasted.

SUMMARY OF RESULTS

The diver=-conductad study using small headstarted turtles to
deternine escape efficiancies of new TED designs was
conducted during May 1989 off Panama City, FL. Need for the
study develcped when certificatiocn trials of new TED dssigns
were attampted during March 1389 using the currsnt procedurs
of towing dsvices installed in a trawl in ¢he Cape Canaveral
ship channel. Very fsw turtles wers encountered, and the
test could not bs complated. This development made it
necessary to try and develcop an altermate method to certify
new TEDs in the event sea turtles did not resturn to Cape
Canaveral in sufficient numbers for certification tasting.

The experimental procsdure was based on rssults of a small
turtls/TED evaluaticn study funded by MARFIN and conducted
during August 1988. The technhigque employed scuba divers tso
release headstartad ridley sea turtles into TED-equipped
trawls., Video cameras wers used to document each tast and
provida for a review of results by TED manufacturers and a
panel of tachnical expsrts. Results of the fisld tssts are
presented in a project report "Soft TED Evaluations, Video
Documentation, and Small Turtls Test¥.
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A raview panel was convened in June 1589 to raview the
results of the certification experiment, evaluate the
feasibility of the procedurs as a protocol for certifying new
TED dasigns, deternmine if test rssults could support
recommending any of the new TED designa fcor certificaticn
under ths endangered species regulations, rscemmend
meodifications ts the procedure, and finally make
reconmendaticons to tha Southsast Regional Director concsrning
the study ressults. Results of tha taschnical panel revisw
were praparsd in a report "Turtle Excluder Davice
Certificaien Expaeriment Results and Recommendation’. Reviaw
of this report has Deen coupleted by the panel embers, tha
Southsast Canter Director, and final draft submittad tc tha

Southeast Regicnal Directer.

In addition ¢o the above rsports, a VviQeEo Ispust wam piuvduwsd
entitled "Soft TED Evaluaticons? which deecuments tha tsst

procedure and results of the experiment. This raport is
intended as an educaticnal aid for <zachnoclogy transfer

- pUrpcses.
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SUMMARY OF SHRIMP PANEL DISCUSSION

Reduction of white shrimp recruitment in the shrimp model to
the point of predicting actual landings indicates the impact
of additional effort.

Lost shrimp are not presumed dead in the model. The
assumption is made that if the shrimp are lost through the
TED, they will continue in the fishery and possibly be
recaught.

The model takes into account that if TEDs are used, an
increase in cost per pound of shrimp results due to a decrease
in efficiency. However, there is also a reduction in cost
because fewer shrimp have to be processed. The model assumes
that the level of effort is held constant. Increased effort
would probably increase landings. but the model does not take
this scenario into account.

The probability of one universal TED being used is slight.
Different TEDs are being used successfully in different areas.
The analysis concerning Louisiana trips inshore and offshore,
average length of trips, and actual number of days fished does
not allow for efficiencies of vessels, e.g., net size or
single or double rigging.
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FREOLNLILKL James uato

A VIDEO TRAINING PROGRAM FOR FISHING TOURNAMENT DIRECTORS AND MANAGERS TO
FACILITATE SAFETY, RESOURCE AWARENESS AND SUCCESS IN FISHING TOURNAMENTS

GRANT # NAS7WC-H-MARFIN:
R/MARFIN-2

INVESTIGATORS:

JAMES C. CATO
MARION L. CLARKE
DON PYBAS

Sea Grant Extension Program
117 Newins/Ziegler Hall
University of Florida
Gainesville, FL 32611

INTRODUCTICN:

The basic concepts for this project came from the presentations of the 1987
Fishing Tcurnament Directors Conference sponsored by Florida Sea Grant and held
in Miami ‘n 1987. Video’s taken at that conference were used to deveiop the
content ina outiine for this series of videos. On site filming of tournaments
during the Project provided additional content for the videos.

The Project was compieted on scheduie inclusive of a 90 day extension to enable
time to pian and publicize the final review and premier viewing. The Project
ended on the 31st of August, 1989.

SUMMARY OF RESULTS:

This Project was actually compieted on the 30th of August with a final review
viewing at the Broadcast Quality, Inc. facilities in Miami. This was the third
and finai review which included suggested edits and improvements from previous
reviews. Tournament managers, NMFS and Sea Grant representatives, outdoor
writers and individuais that donated boat time and other amenities or assisted
with the Project, were invited to view the final product.

There was a resounding voice of approval of the video series. The critical eye
of outdoor writers and tournament managers found the videos to be educational,
informative, accurate and of use to them in orienting and preparing for the next
tournament and encouraging conservation measures. They suggested that the
product was timely and useful to established tournaments as well as those
contempiating starting a fishing tournament.

The Project: "The Tangle-Free Tournament: Guidelines for Planning and Conducting
a Successful Fishing Tournament" is a five part video which includes the
following: Tape 1 - Introduction; Tape 2 - Organization, Sponsorship & Promotion;
Tape 3 - Safety, Liability and Insurance; Tape ¢ - Judging the Catch; and Tape’
5 - Fishing Tournament Formats.

Although the video was targeted at fishing tournaments of the Gulf of Mexico,
the concects are generic and can be used in most geographic areas for both fresh
and saltwater tournaments. The group reviewing the series believed that the
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video series would be useful throughout the nation and possibly in international
tournament circles. All who worked on the project and those who have reviewed
the final product are excited as to the potential impact of the series. It is.
anticipated that the series will promote more effective conduct of fishing
tournaments, conservation of our fisheries resources and create an awareness
toward improving the quaiity of our marine environments.

Sets of the five tape series will be distributed to Sea Grant programs in Texas,
Louisiana, Mississippi, Alabama, Georgia, South Caroiina, North Carolina and
Puerto Rico. Gulf Coast states departments of natural resources and fish and
wildlife will offerea copies of the series. National Marine Fisheries Service
regional offices will receive a copy for use in their region. The U.S. Fish and
Wild1ife Service will have a copy available for distribution.

Any organization desiring a copy will have access to a free loan copy from any
of these organizations mentioned in the previous paragraph or can purchase their
own copy. Tapes can be purchased individually for $15.00 or $50.00 for the five
tape set. Cost of the series is based on expense of materials, dupliication and
handiing for tapes produced in excess of those financed by the grant for free
distribution.

A publicity plan has been established to get visibility for the series in
prominent magazines and reievant media. The current president of the Qutdoor
Writers Association participated in the final review and plans to do an article
announcing the availability of the tapes. The article will be sent to aill media
relevant to sportfishing and tournament interests.

Anyone interested in purchasing or borrowing a set of the tapes directly from
Florida Sea Grant should contact:

Mr. Jay Humphreys, Coordinator
Sea Grant Communications Office
Florida Sea Grant Coilege Program
Building 803

University of Florida
Gainesville, FL 32611

Or Phone: 904-392-2801 / 904-392-1837 / 904-392-5870
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Biological, Fishery, and Product Assessments of the Keoghfish, an Underutilized

and Unmanaged Gulf of Mexico Resource (NASSWCHMF200)

George H. Burgess
Florida Museum of Natural History
University of Florida

Gainesville, Fl 32611

INTRODUCTION

The keoghtish or giant snake eel, Ophichthus rex. is a mildlv expioited Guif of
Mexico resource that is found in focalized concentrations in sott mud-bottomed
areas from the Yucatan Peninsuia, Mexico to the offing of the Mississippi River,
Louisiana. In recent years it has begun to appear in the by-catches of established
deep-water snapper-grouper and shark fisheries, and has become the bait-of-choice
of shark fishermen working off of Louisiana.

An 18 month MARFIN-supported study was conducted by biologists and
seafood scientists from the University of Florida and University of Central Florida
with the objectives of characterizing of the eei’s habitat and associates. gathering
basic life history information, documentating existing and potentiaﬂy improving
commercial harvest methods, testing on-board and primary dockside handling
methodologies, performing detailed analyticai assessments of the flesh and
evatuating the potential utlization of the skins in tannery operations.

Coinvestigators on this project are Franklin F. Sneison, Stepheh J. Walsh, Steven
Clark, Kevin G. Abbott, Larry E. Barton, and W. Steven Otwell. Additional funding
was provided by the Florida Sea Grant Program, the National Underwater Research

Program, and the Griffis Foundation.
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SUMMARY OF RESULTS

Eleven monthly sampies of eels were obtained between March 1988 and
February 1989 resuiting in 316 specimens for biological and seafood analvses. We
made five trips on leased commerciai vessels to obtain fishery data and biologicai
specimens in April, May, August, October, and February. Standard longiine sets
were made at three stations located off the southeastern coast of Louisiana in
depths of 139-180‘ feet, 180-250 feet and 285-490 feet; occasionally a fourth or fifth
set was made at one of these stations. The May trip, funded independently of
MAREFIN, yielded catch data from a site removed from our standard quarteriy
sampiing localities but at equivaient depths. Thirty eels from varying depths. times,
and size classes were retained for dissection in the laboratory. The remainder of
the eels and the by-catch were quantified and measured in the field. A NURP-
funded submersible trip made in August also provided valuable ecological
information.

Longiine fishing resuited in catches of giant snake eels (N=544) and by-catch
(N=487) in approximately equal numbers. The by-catch was dominated (96.9%) by
sharks. especially the Atlantic sharpnose shark, Rhizoprionodon terraenovae (68.2%).
By-catch catch-per-unit-effort (CPUE) was highest in the summer and fall, from the
hours of 2100-0100, and at depths of 139-250 feet. Highest eel CPUE rates
occurred during the winter and spring and during the hours 1300-2100. Eel CPUE
increased slightly with greater depth of capture.

Comparisons of the fishing efficiencies of 6/0 circie and 10/0 straight hooks
resuited in in higher eel catches with the 10/0, higher by-catches with the 6/0, and
more returns of unbaited 6/0 hooks. The circle hooks aiso proved harder to
unhook. For these reasons it appears that 10/0 straight hooks are preferable gear.
Using 10/0 hooks, we found that about 1/4 of the returned hooks contained fish

(giant snake eels 11.9%, by-catch 14.6%). The remaining 3/4 was about equaliy
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divided among baited (38.8%) and unbaited (34.7%) hooks. A marked summer/fall
increase in by-catch and unbaited hooks was noted. Lowest numbers of empty
returns and by-catch occurred from 0100-0500 hours, highest numbers from 2100-
0100. No efficiency patterns as related to depth were observed.

Larger total lengthed (TL) eeis were found in deeper waters. Yearly pooied
lengths prodﬁced a "normal” distribution. Seasonally, length-frequencies were
somewhat skewed towards larger individuais in October and February. Year clgisses
cannot be distinguished by examining seasonai length-frequency distributions, a
finding consistent with age and growth data.

Femaies ranged in TL from 101-212 cm (mean = 156.1) and weight from
1.35-19.0 kg (mean = 7.2); males from 83-183.5 cm (mean = 140.7) and 0.75-11.95 kg
(mean = 5.0). Age and growth parameters were estimated using otoliths sectioned
with a low-speed ISOMET saw and read under a compound microscope with
transmitted light. Females examined had 6-30 (mean = 11.9) rings, males had 4-18
(mean = 10.6) rings. Eels with 8-15 rings varied widely in TL, indicating differential
growth rates. Marginal increment analysis suggests that rings are laid down
biannually in the winter and late summer/fall. Length/age, length/weight, and
length/girth regressions were calculated and a von Bertaianffy growth function
equation determined.

Aspects of reproductive biology were ascertained from gross examination of
whole specimens and microscopic study of gonad samples. The sex ratio of
specimens from the entire sampling period was highly skewed, with females
outnumbering males by 4.13:1. Both sexes reach sexual maturity at a TL of about

160 cm and age class 9 to 11. A pronounced unimodal seasonal cycie was evident in
both sexes as determined from the gonosomatic index (GSI = {gonad weight{g}/body
weight{g}] X 100), the gonad index (GI = [gonad weight{g}ﬂ'[.{mm}3] X 108), and

histological preparations. The relative gonad indices of both sexes increased
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abruptly beginning in late autumn and reached a peak from February to Aprii.
Maximum relative gonad mass corresponded to peak vitellogenesis in femaies and
spermatogenesis in males. As inferred from gross and microscopic examination,
spawning occurs over an extended period from eariv January through eariy or mid-
April. During the breeding season, testes of mature males were packed with
lanceolate-shaped spermatozoa. Ovaries of breeding femaies consisted primarily of
large (mean diameter = 1.03 mm) vitellogenic ova and relativeiy few, smaiier
oogonia. Fecundity estimates ranged from 9.19 X 10° t0 2.53 X 10% ova produced

| per female. The number of ripe ova was positively correlated both with femaie
body weight and TL. However. based on a {imited sampie. it appears that femaies
do not spawn their entire clutch of ripe eggs in a given season. hence actual:
fecundity may be considerabiy less than predicted.

Giant snake eels primarily feed on decapod crustaceans, bony fishes, and a
stomatopod. An index of relative importance (IRI) based on % occurrence, %
volume and % number was utilized in ascertaining food habits. Infaunal and
epifaunal food items were equaily important. Fewer species of invertebrates than
fishes were consumed, but invertebrates were about haif again as important in the
diet as fishes. Invertebrates were dominated by two epifaunai crabs, Callinectes
similis and Portunus spinicarpus, an infaunai crab, Raninoides louisianensis, and the
infaunal mantis shrimp Squilla empusia. Twenty-seven species of fishes were eaten
with burrowing anguiliiform fishes (eels) representing aimost haif of the totai
identified fish IRI. Decapods were twice as important to maies as to femaies;
fishes were three times as important to maies as to femaies. Stomatopods were
eaten by femaies but by virtuailly no maies. Infaunal food items were most
important from February to June, epifaunai items from June to December. Diurnal
feeding patterns inciuded an increased importance of stomatopods from 1300-0100

hours. increased dependence on fishes from 0700-0100, and decapods utilized
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around the ciock, peaking from 1300-0700. Peak feeding occured between 1300-
1900. Fishes and mantis shrimp were most important to larger eels, decapods to
smaller eels.

Eel flesh was evaluated for consumer appeal, nutritionai content. yield. and
shelf-life. The meat has a pure white color and firm texture. The high protein, low
fat content makes it nutritionaily appealing to the consumer. The lean flesh has a
mild cooked flavor and it has had excellent consumer acceptance. The giant snake
eel appears most suitable for specific domestic markets and traditional internationat
markets where this type of food product is already an acceptable food item of
choice. The abundant number of bones and low final vield of the marketabie
product has made marketing the most challenging food science aspect of this

project.
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Title: Undertake Additional Data Development and Analysis of

Recreational Fisheries in the Florida Keys, Granmt # NAB9WC-H-
MF018.

Name and Address of Investigator: David B. Rockland, Sport
fishing Institute, 1010 Massachusetts Avenue, Suite 100,
washington, D.C. 20001

Introduction: In 1986 and 1387, the Sport Fishing Institute

(SFI’ undertook a study to estimate the economic impact of the

sport and commercial fisheries of the Florida Keys. The study

invoived an extensive 12-month data collection period (October

1986 :o0 September 1987). The following primary survey efforts

were i1nclude:

1) DJaily counts of the numbers of sport fishermen on bridges and
embankments by the Florida Marine Patrol (approximately 300
counts were made).

2) Intercept interviews of bridge and shore fishermen by a creel
clerk (295 usable responses).

3) Mail-back surveys were distributed by captains of guide,
charter, and partyboats (336 usable responses).

4) Monthly reports of the number of guide and charter trips were
obtained from the booking offices and individual captains.

5) A survey of commercial fish houses to obtain marketing and
margin data (24 usable responses).

6) 4 survey of local businessess that provide goods and services
to sport fishermen to obtain data on employment and revenue
by product (63 usable responses).

7) A mail survey of registered boaters in Dade and Broward

counties (554 usable responses).



These data sets were analyzed in a previous report from the
perspective of deriving economic impact estimates for the
economies of Monroe County and the State of Florida. The purpose
of the current project is to take advantage of the data sets that
were developed for the earlier study and undertake additional
analyses of those data.‘ Specifically, the goal here is to use
the developed data to analyze the economic value anglers place on

sport fishing and their responses to changes in fishing success.

Resuits: The various surveys used to collect data from anglers,
included questions that enable analyses of the economic‘values of
sport fishing. Estimates of the value placed on sport fishing
are possible Qith both the Travel Cost Method and the Contingent
Valuation Method. Both of these techniques are being applied to
the data sets developed for offshore, guide; charter, partyboat,
shore and private boat anglers.

The various surveys contained questions regarding the likely
responses to changes in fishing effort if fishing success were to
change. These questions included how many extra days would be
spent on a trip to the Keys and how many extra trips to the Keys
would reﬁpondents make if fishing success doubled. Questions as
to whether respondents who are non-residents would still come to
the Keys if they couid not go sport fishing, and whether
residents would live in the Keys if they could not sport fish,

were asked.




Responses to these questions are being analyzed and causal
relationships developed with the respondent’s catch on the trip
when surveyed, socloeconomic characteristics, and other relevant
variables. These analyses are exploring each angle in the data
in terms of understanding the relationship between fishing
success and fishing effort. .

Results from this project are due by the end of January 1990,

and work 1s progressing on-time and on-budget.
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ABSTRACT

An Analysis of Regulatory Changes on the Economic Structura
of the Eastern Gulf of Mexico Finfish Industry (Grant NA 86WC-H-06122)

Robert L. Degner and Charles M. Adams
Professor and Associate Frofessor, respectively
Food and Resource Economics Department,
Gainesville, FL 32611

Introduction

Florida provides a major portion of the domestic supply of muilet.
This imporctant figshery provides flash for human consumption as fresh,
frozen, salted, and smoked flesh, as well as roe. This study determines
the current interrelationships muilet shares with other estuarine species,
#rimarily seatrout, in the commercial seafood production and marketing
cvstem. It also analyzes cthe impacta of alternative resource management
policies. Data utilized for the study came from the National Marine
Figheries Service Statistics Office, the Florida Department of Natural.
Resources Trip Ticket Program, a 1987 asurvey of primary (fishhouses),
and a 1988 survey of secondary handlers of mullet products.

Summary of Resuits

Florida provides B85 percent and 62 percent of mullat and seatrout,
respectively, From 1977-88, combined black muilet and seatrout landings,
on average, represented 24 percent of all finfish landed in Florida and
15 percenr of total dockside value. Mullet and seatrout landings have
been trending downward; from 1981 to 1988, black mullet landings have
decreased by 52 percent. Individual fishermen in the estuarine fishery
target a complement of species. Although mullet and seatrour are the
primary speciass targeted, others (including flounder, crocaker, mnojarra,
and other species) are landed. Of the 4,937 fishermen in the fishery,
3,240 targeted mullet and 3,975 seatrout. Approximately 90 percent of
the landings were attributed to 2,137 fighermen who produce a combination
of mullet, seatrout, and other species. Some fishermen produced only
one speciess,

Trip ticket data indicated that 313 Florida firms were first handlers
of mullet (i.e. purchased from fishermen). Most of these were located
in Gulf Coast counties. On the Gulf Coase, a total of 31 firms reported
mullet landings of over 100,000 pounds, representing 46 percent of the
total mullet landings. Of those firms who purchased mullet from fishermen,
most of the larger firms were located in the southern region of the state
(l.ee, Collier and Monroe counties). However, buyer concentration was
greatest in the northern regiom of the state (Gulf to Escambia counciesl.
Statewide, a total of 33 firms reported mullet sales of over 100,000
pounds, r-apresenting 70 parcant of all wmullet handled. The firm size
distribution among sellers implied a2 low degree of concantration.
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Mullec gales accounted for sn average 11.2 percent of gross sales
for gsecondary handlers of mullet. This value ranged from 95 to 0.3
percent. Of the 44 firms responding to the survey, 80 percent of the
muilet sales were made by 10 firms. Only 16 percent of the firms indicated
hortzontali integration (ownership of more than one plant)., Over half
of tha plants reportedly purchased product directly from Zishermen.
n additisn, 58 percent of secondary Landlers are integrated forward
into recailing seafoed. iHowever, the total volumes involved are small.

Pyizary handlers purchagsed 35.2 million pounds of mullet in 1986.
Seventy ,ercent came from fishermen, 13 percent frem their own boats,
end 13 percent from other <fishhouses. About 80 percent of the mullet
was subsequently sold in the round. About 70 percent was sold frozen.
Ninety-two percent was sold for human consumption, while the remainder
was s0ld for bait. All secondary handlers purchased mullet in the round
cr processed products from Florida sources. Ninety percent of the firms
purchaged mullet from primary handlers, while 20 percent =0ld product
to primary handlers. In addition, about 25 percent sold toc other U.§.
wholesalers. Qther outlets included foreign wholesalers, retail food
3tores, ‘oodservice, and direct consumer sales cthrough retail outlets
ind restaurants.

The consegquences of potential alternative resource management policles
vere assessed for mullet and seatrout fishermen. Three policy alternatives
were assessed for mullet: (1) tocal eliminatton of mullet landings during
she mullet roe season, (2) limiting the landings of roce mullet during
cach of ths roe months to a volume equivalent to the average monthly
mullet landinga in the three-month period {mmediately preceding the roe
season, and (3) reducing the roe muilet production by 50 percent from
what would have been realized in a base year. The options examined for
geatrout landings from those landings reported during a base year. The
range {1 reductions was 10 to 50 percent, with i{ncremental rveductions
of 10 percent.

Tables and Figures
(presented at conference)



TITLE: Educational Tools for Marine Recreational Fishermen to
Promote Wise Use and Conservation of Gulf Fishery
Resources

PRINCIPAL INVESTIGATOR: Ronald L. Schmied
Special Assistant for Recreational
Fisheries
National Marine Fisheries Service
9450 Koger Boulevard
St. Petersburg, FL 33702

INTRODUCTION:

The curpose of this project is to promote marine fisheries
conservation and encourage ethical behavior by marine
recresational fishermen in the Gulf of Mexico area. The basis for
this project is as follows.

Naticnally, saltwater angling participation more than tripled
between 1955 and 1985 and participation rates (percent of U.S.
population fishing) jumped from 3.9 percent to 7.8 percent.
Analvsis conducted by the Sport Fishing Institute indicates that
by the year 2025, salt-water fishermen will require 211 million
man-days of fishing -- 40 percent more than in 1985. Notably, in
1986, the Gulf of Mexico region already accounted for over 25
percent of all U.S. saltwater anglers and trips, 28 percent of
the total fish caught and approximately 34 percent of all MRF-
related economic activity in the U.S. This share is likely to
continue and perhaps even increase in the future if anglers join
state and federal fishery managers to conserve fishery resources
and rslated habitat.

Unfortunately, the prognosis for saltwater angling in the Gulf
area is sobering. Populations of most species traditionally
targeted by anglers are stressed and, in some cases,

overfished. State and federal regulations have proliferated to
reduce recreational and commercial fishing pressure on these
stocks so they can rebuild themselves. Continued growth in
saltwater angling in the region linked with the current condition
of our resource base, will likely require further catch
reductions in the future.

Two options are available to meet our fishery conservation goals
in the Gulf. We can either impose more external controls
(regulations) to prevent additional resource problems or we an
encourage anglers to exercise voluntary restraint. Most would
agree it would be far better to reach our goals with a minimum of
reqguiztions. This translates into less government intrusion into
the sport and less cost to taxpayers for expensive regulatory and
enforcement programs. Wide-spread angler adherence to a personal
conservation ethic holds great promise for rebuilding and
maintaining robust Gulf fishery resources.
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NMFS Southeast Region is committed to working with anglers to
establish an acceptable angler ethics program. Considerable
progress had been made prior to this project in developing
educaticnal materials and programs particularly relating to
increased angler use of non-traditional species, development of
an expanded cooperative gamefish tagging program to promote non-
consumptive angling, and development of a video training series
to help tournament directors conduct more effective,
conservation~oriented tournaments. This MARFIN project, which
was initiated under a 1987 grant and is being continued under a
1989 grant, was designed to accelerate and complete development
of the key remaining educational materials needed to field the
region’s angler ethics education program.

SUMMARY OF RESULTS:

Goal ! (1987 Proiject) - Inform anglers of federal saltwater
sportiisning regulations and encourage their compliance.

Accomplishments - 80,000 copies of a regulations brochure
entitled "FTisning Facts for Recreational Anglers Fishing in
Federal Waters of the Gulf of Mexico" were printed, and
roughly 60,000 have been distributed. The remaining
brochures are being distributed with an insert advising
anglers of regulatory changes that have occurred since the
original printing. Under the 1989 MARFIN grant, the entire
brochure is being revised, and reprinted in-house.
Distribution will occur this fall with additional updates
made and distributed as needed during 1990.

Goal 2 (1987 Project) - Educate saltwater anglers on proper
catcn and reiease technigues.

Accomplishments - A 28 minute broadcast quality video was
produced under contract with Mark Sosin Communications of
Boca Raton, Florida. Also produced were three public service
announcements (60 seconds, 30 seconds, 15 seconds). Using
funds obtained under the 1989 MARFIN grant, approximately 230
copies of the video were made, 200 of which have been
distributed at no cost to state fishery agencies, Sea Grant
programs, NMFS Laboratories, Fishery Management Councils,
Regional Marine Fishery Commissions, and sport fishing
organizations. Approximately 30 copies have been retained in
the Regional Office for a loan program. NOAA Public Affairs
has taken our PSAs and combined them with Marine Plastic
Pollution PSAs and has distributed them nationally to all
major public T.V. stations.

Notably, this production has been extremely well received
with loan copies requested from organizations nationwide and
from several foreign countries. Other NMFS regions are _
considering producing a similar video -- the Northeast Reglon
has obtained money and will start producticn September

1989. The Southwest Region has solicited proposals under the

188



Saltonstall-Kennedy grant program to develop an angler ethics
program plan based on the Southeast model.

Other accomplishments include printing of 20,000 copies of a
"NMFS Catch and Release Quick Reference Card" that summarizes
key points leading to the successful release of fish. The
entire 20,000 cards were distributed in two months. Using
1989 MARFIN funds, another 100,000 of the cards were printed
and are being distributed.

Goal 3 (1989 Proiject - Accelerate angling ethics through
deveiopment and application of appropriate educational tools.

Accomplishments - In addition to the other activities
mentioned under Goals 1 and 2 that were funded under the 1989
MARFIN grant, a 22" x 28" four color poster and a companion
5=3/4" x 3-3/4" sticker have been develcped to promote
"ethical angling practices" and is in the process of being
printed through the Government Printing Office. These
products, which were developed by a commercial artist, will
entreat anglers to “rise to the challenge of ethical angling®
by conforming to ten specific outlined behaviors. When
completed in October, this poster will be distributed to
marinas, tackle shops, charter/headboats, fishing piers and
other agents for public display. The stickers will be made
available to anglers at many of these same locations in hopes
that they will affix them to their tackle boxes and boats to
remind them of this challenge.
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SUMMARY OF GENERAL SESSION PANEL DISCUSSION

o Study sites for the assessment of the keoghfish were pure mud
bottom. Tile fish and yellow edge may be found on soft
bottom, but tend to be found near hard bottom. The eels
require soft, flat bottom away from any relief.
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CLOSING REMARKS

Dr. Angelovich congratulated all who participated in the Second
Annual MARFIN Conference. He stated that valuable information
and data were presented on the resources in the Gulf of Mexico
which would not be available if not for the MARFIN program. This
information will prove very useful to the Board who will help
determine priority areas for future research.
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