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1 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. 

NATIONAL MARINE FISHERIES SERVICE 

Dr. Andrew Kemmerer 
Laboratory Director, F/SEC2 

National Marine Fisheries Service, NOAA 
3209 Frederic Street 

Pascagoula, Mississippi 39567 

GULF OF MEXICO 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. o. 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 FISHERIES 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. o. Box 134 
Houma, Louisiana 70361 
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GULF STATES REPRESENTATIVE 

Mr. William s. Perret 
Administrator, Seafood Division 

Louisiana Department of Wildlife and Fisheries 
P. o. Box 98000 

Baton Rouge, Louisiana 70898 

ALTERNATE: Mr. Walter Tatum 
Alabama Department of Conservation and Natural Resources 

Division of Marine Resources 
P. o. 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 
Menhaden 
Coastal Pelagics 
Reef Fish 
Coastal Herrings 
Ocean Pelagics 
Marine Mollusks 

Crabs and Lobsters 
Bottomf ish 
Estuarine Fish 
Anadromous & Catadromous Fish 
Mariculture 
Marine Mammals & Endangered Species 
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 Off ice 
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 

impo·rtant 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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SESSION I 

REEF FISH 





THE STRUCTURE AND ECONOMICS OF THE CHARTER AND PARTY BOAT FISHING FLEET 
OF THE GULF COAST OF FLORIDA (MARFIN H 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 boat 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 swmnary of major findings 

for each group of operators by specific study objective. 

Results: 

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

- A' total of 808 boats were identified as operating as 
charter/party boats from the west coast of Florida. This is 77% 
of all the charter or party boats in Florida (including Atlantic 
coast) and 757. 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 (457.) operating off of the western 
peninsu~a coast and 221 boats (277.) from panhandle ports. 

3 



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 
the Florida Gulf are: Grouper 
Mackerel (747.); Amberjack (737.); 
Shark (657.); and, Cobia (627.). 

more than 607. of the boats in 
(817.); Snapper (767.); King 
Dolphin (687.); Bonito (657.); 

The species rece1v1ng the greatest degree of targeting effort 
from the aggregated Florida Gulf boats are: Grouper (15%); 
Snapper (127.); Dolphin (107.); King Mackerel (97.); Amberjack (87.); 
Sailfish (77.); and Shark (57.). 

The species receiving the greatest degree of targeting effort 
from the Panhandle boats are: Snapper (17%); Grouper (15%); 
Amberjack (107.); King Mackerel (107.); Spanish Mackerel (6.1) and 
Shark (67.). 

The species rece1v1ng the greatest degree of targeting effort 
from the Peninsula boats are: Grouper (30%); Snapper (14%); 
Amberjack (8%); Speckled Trout (7%); Tarpon (67.) and King 
Mackerel (67.). 

The species receiving the greatest degree of targeting effort 
from the Keys boats are: Dolphin (25%); Sailfish (17%); 
King Mackerel (127.); Barracuda (67.); Wahoo (57.); 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%); 
Amberjack (60%); Dolphin (477.); and, Bonito (477.). 

The species receiving the greatest degree of targeting effort 
from the aggregated Florida Gulf boats are: Snapper (40%); 
Grouper (30%}; Amberjack (8%); Flounder (4%); Spanish Mackerel 
(3%); and, Cobia (27.). 

- The species sought by the greatest percentage of Panhandle boats 
are: Snapper (1007.); Grouper (100%); Amberjack (1007.); Bonito 
(1007.); Dolphin (1007.); Cobia (67%); Shark (677.) and, Blackfin 
Tuna (677.). 

The species sought by the greatest percentage of Peninsula boats 
are: Grouper (1007.); Snapper (88%); Cobia (757.); and Amberjack 
(63%). 

The species 
are: Snapper 

sought by the greatest percentage of Keys 
(1007.); Grouper (757.); and, Dolphin (507.). 
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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 (857.) were offshore in non-bay 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 ope~ation were estimated to be 
$62,135. Total expenses including all wag~s 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 years. 

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

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

Party Boats 

- Party boat carrying capacities averaged 80 people on the boat. 

- The majority of trips (887.) 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 1.757.. 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. 
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- 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 107. of the party boat captains said that they fished 
conunercially 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 (87.); Good (307.); Average (287.); Poor 
(307.), and, Very Poor (47.). 

- 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 (237.); Average (467.); Poor 
(237.), and, Very Poor (27.). 

- Regarding fishing trends; 87% of the captains from the Keys. 77% 
of the captains in the peninsula, and 58% 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" (33% 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 (657.); 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 827. 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. 
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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 (07.); Good (147.); Average (487.); 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 (57.); Average (38%); Poor 
(48%), and, Very Poor (107.). 

Captains were generally satisfied with the quality of 
where they docked: 38% rated their dock as. Excellent, 
Good; 147. as Average; 57. as Poor and 0% as Very Poor. 

services 
43% as 

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, 
of the captains in the peninsula, and 757. of the captains in 
panhandle said that the quality of fishing had decreased 
recent years. When asked why they thought the decline 
occurred, a variety of reasons was offered with the 
frequent being "over-fishing11 (57% gave this response). 

91% 
the 

in 
had 

most 

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 11 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 207. of the captains in Florida 
(or Mississippi) sought five or less species. 

7 



AN EVALUATION OF THE CSE OF LARGE FABRICATED ARTIFICIAL REEFS 
TO ENHANCE REEF FISH POPULATIONS AT DIFFERENT DEPTHS 

IN THE FLORIDA KEYS 
(MARFIN #NA89WC-H-MF020) 

Florida Keys Artificial Reef Assoc •. Inc. 
Curtis R. Kruer - Principal Investigator 
P.O. Box 917 
Big Pine Key, Fl 33043 

I~TRODUCTION 

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 
~iami. 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. 
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- using photographic techniques. document plant and 
invertebrate 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 rubble 
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 ~ARFI~ 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 # CE~SUSES 

Shallow artificial habitats 30 
Shallow natural reef 76 
Mid artificial habitats 22 
~id 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 ~OAA 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 ~OAA research. 
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INVESTIGATION OF REEF FISH RECRUITMENT FISHING EFFORT 
AND MANAGEMENT IN THE NORTHERN GULF OF MEXICO 

(Grant No. NA89WC-H-MF027) 

DR. ROBERT L SHIPP, Coastal Research and Development Institute, University 
of South Alabama, Administration Building 11300, 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, 

several 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. 
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METHODS 

Fish carcasses ( fi lets 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 <including 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 

clearly 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 collection of material begun shortly 

thereafter. To date more than 1000 specimens 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 additional material. We are responding positively to his request. 

Total species collected to date are presented in Table 1. 
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Table 1. Otolith Collection to Date 
29 August 1989 

SPECIES NO. IN COLLECTION 

Groupers: 

Rock hind <Epinephelus adscensionis) 5 
Yellow edge grouper (.§..:_ flavolimbatus) 25 

955 
Red grouper <E. morio) 30 
Gag grouper <Mycterooerca microleois) 84 

Snappers: 

Red snapper (Lutjanus campechanus) 301 
Grey snapper (Lutjanus griseus) 31 
Lane snapper <Lutjanus svnagris) 155 
Vermilion snapper (Rhomboolites aurorubens) 222 

Others: 

Amberjack <Seriola dumerilD 38 
Porgies (Calamus & Pagrus ~ 35 
Grey triggerfish <Balistes capriscus) 35 

12 

TL RANGE CMM> 

275 - 397 
514 -

488 - 759 
297 - 1115 

41 - 827 ' 

46 - 401 !_ _ _J 

220 - 738 
135 - 400 

493 - 909 
189 - 357 
160 - 379 

•- _i 



SUMMARY OF REEF FISH PANEL DISCUSSION 

o Amberjack declines toward west in Gulf of Mexico. 

o Almaco jack abundant off Louisiana. 

o Lesser amberjack and almaco jack otoliths are quite similar. 

o Samples from fishing rodeos or party boats should be traced to 

particular areas or reefs to ensure that data refers only to 

c.ertain geographical ranges. 

13 
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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 discus'Sed. 

SEAMAP bongo net samples collected during 1984 and 1985 were examined 

for the presence of blue runner and Atlantic bumper larvae. f· chrysurus 

were most abundant over the shelf within the 40 m depth contour, whereas, C. 

crvsos were most abundant considerably beyond this depth. f · crysos were 

collected between March-November, and f.· 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. chrvsurus 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 f· chrysurus; 

only about 26% of total stations > 40 m depth had a positive catch for f· crysos. 

Both species were relatively more abundant during 1985 than 1984 and off 

Louisiana and Texas than off Florida. 
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Table l. Environmental parameters (mean over range/ by region and year (sUJ11Der only, JWle 

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

1984 1985 

FL LA TX FL LA TX 

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 . .J 
(ppt) (32.3-34.8) (11.8-36.6) (17. l-36.2) NC (14.9-33.5) (30.9-36. l) 

WATER TEMP. 28.8 28.3 28.8 28.5 28.2 
c•ci (27.6-29.4) (24.0-31.0) (25.8-30.5) NC (27.0-30.2) (27.7-29.2) 

POS. CATCH (N) 8 65 34 NC 75 9 

.,, 
NC - No catch 

Table 2. Environmen~l parameter• (mean over range) by region and year (sWllll!r only, JWle 

through Auguat combined) for Caraa.z crysoa; positive catch stations only. 

1984 1985 

FI. LA Ft LA TX 

* 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 31.5 30.8 34.9 
(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•c> (27.3-30.5) (28.1-30.0) (28.8-29.6) (27.0-30.9) (27. 7-29. 7) 

POS. CATCll (N) NC 33 12 34 13 

* NC - No catch 
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Table J. ~ean total abundance of Cbloroscombrus cbrvsurus larvae (NO./lOm~l by region during 

tbe summers of 1984 and 1985. Data was combined for the months June tbrougb August. 

l984 ! 985 

Region Abundance Pos./Total Abundance Pos. /Total 

FLORIDA 36 8/22 (36) * 0 0/29 (0) 

LOUISIANA 73 66/149 (44) 306 75/134 (56) 

TEXAS 173 34/59 (58) 40 9/30 (30) 

* Catcli Ratio 

Table 4. ~ean total abundance of ~ crysos larvae (N0./10.2) by reg1on during the su...ra 

of 1984 and 1985. Data was combined for the moncila June through August. 

1984 1985 

Region Abundance Pos./Total Abundance Pos./Total 

FLORIDA 0 0/22 (0) * <l 3/29 (10) 

LOUISIANA 2 33/149 (22) 3 34/134 (25) 

TEXAS 4 12/59 (20) 10 13/30 (43) 

* Catch Ratio 
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Species Composition and Population Genetics of Spanish 
Sardines in the Eastern Gulf of Mexico 

(NA89WC-H-MF028) 

by 

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

INTRODUCTION 

The Spanish sardine, Sardinella aurita, has traditionally been 

viewed as the primary species comprising the sardine fishery of the 

eastern Gulf. Whitehead's recent FAQ 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 electrophoresis 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 §...:.. 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, samples 

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 all 

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 21 

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. Swmnary 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 Muscle None detected 
Est-2 Muscle Triallelic 
Est-3 Muscle Triallelic 
Ga 3pdh-A Muscle None detected 
Ga 3 pdh-B Brain None detected 
Ga 3pdh-C Liver None detected 
G3pdh-A Muscle None detected 
G3pdh-l Liver Triallelic 
G3 pdh-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 
M6 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. 8%11FS04 

TITtE: Latent Resources Research in the Gult of Mexico 

ImzESTIGATORS: Andrew J. Kammerer (Principal Investiqator/Applicant), 
Wilber R. Seidel (Co-Principal Investiqator), and 
Walter F. Gandy (Co-Principal Investigator) 
Missisaippi Laboratories - Southeast Fisheries canter 
National Marine Fisheries service 
Post ot·tice Drawer 1207 
Paacaqoula, MS 3gs6s-1201 

IN'I'RODU9TION: Latent ra•ources in the Gulf ot Mexico represent a large 
and po~en~ially valuable commercial resource. Because ot their 
presumed larqe biomass and trophic importance for a number of marine 
species, however, the eooloqical consequancaa of a significant 
commercial fishery could be prctound. Research under the Latent 
Resources Proqram thus seeks to provide information both for gaining a 
good understandinq ot the ecoloqy of these resources for wise and 
effective manaqement, and tor aidinq in the development of those 
resources which have potential for supportin9 commercial fisheries. 

The Latent Resources Research Proqram was initiated modestly in 
1983 throuqh adjustments in Southeast Fisheries Cantar funds. Early 
successes and naeds prompted the transfer of the NOAA Ship CHAPMAN to 
the Gulf in 1984 as a primary research vessel, and special 
conqressional appropriations in FY ss and FY S7 helped support the 
proqram. Fundinq support from MARFIN in FY B&, FY B7, FY as, and FY 99 
has been essential for maintaininq th• proqram. The major initial 
success was i~entitication of a larqe resource of unused ~utterfish, 
and accompanyinq information on safe yield potentials and fishery 
ecoloqy. A commercial fishery for Gulf butterfish beqan in 1986, 
involvinq veaaels both from New Enqland and the Gulf. In rasponse to 
this development, the Gulf of Mexico Fishery Manaqamant council haa 
oaqun preparation of a fishery manaqamant plan for buttarf ish based to 
a larqe extent on information provided by the proqram. 

StjMMARY OF RESYLTS: Reaearch was accomplished under six categories: 
resource S\trveys, samplinq gear development, observers and port 
samplers, survey technology, handlinq and procaasinq technology, and 
technoloqy transfer. Four survey cruises were conducted with the NOAA 
Ship CHAPMAN, with portions ot each of the cruises used to complete an 
evaluation o~ midwatar trawls for samplinq coastal herrinqs. This 
evaluation raaultad in a comprc~ise desiqn that allows the trawl to be 
operated midwater, naar bottom, and on the bottom. This trawl, of a 
supermesh deaiqn and construction, was procured late in FY 89 and will 
be field teated in FY 90. Obaarvers continued to collect information 
on buttartish, bycatch, and other latent resources trom cooperatinq 
trawlers. Althouqh commercial activities for buttarfish were reduced 
durinq FY 89 because ot market problems, observers provided fishery­
dependent data that can only be obtained at sea and helped to ensure 
that landinq data !rem all vassals operatinq in the fishery were 
collected. 
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Up9radinq survey technology for fishery-independent surveys 
continued with emphasis on hydroacoustics and satellite remote sensinq. 
Applications of sa~ellite technoloqy ~or tactical direction of survey 
efforts with benetit for commercial fishing was con~inued through a 
cooperative pilot study with the Mississippi Office ot Technology 
Transfer at the Stennis Space center and with Mississippi state 
University. The project provided hardware with which to communicate 
and display near real time satellite imaqery on tour cooperating 
fishinq vessels to pinpoint·hiqh prc~ablity fishing areas while at sea. 
An acoustic echo inteqra~or system waa acquired in FY 89 that uses two 
dual-beam transducers in a towed body to acquire and proceaa in situ 
target strenqth measurements and provide extimates ot biomass. This 
will become an important tool in fisheries eurvay activities once the 
system is operational and incorporated into survey strategy. 

Herrin; samples ware provided to a larqe number o! potential 
buyers and processors. Some test marketinq of several species in Japan 
was done through two marketinq shows in Japan. As a result of not 
beinq able to respond to many questions related to handling and 
processinq of coastal harrinqs and butterf ish, the Charleston 
Laboratory in cooperation with th• Mississippi Labora~ories entered 
into a formal cooperative research aqraament with Mississippi state 
University to establish an experimental seafood processing plant in~ 
Pascagoula to help solve handling and procassinq problems. 

Technoloqy transfer continued to ba emphaaizad throuqh workshops, 
demonstrations, and direc~ technical assistance with much of it dona in 
cooperation with Sea Grant. Work was directed at encouraqinq fishermen 
to try the new butterfish fishery, and to develop information for 
recreational and commercial fishermen and crqanizaticns. This included 
the cooperative study to demonstrate the use ot computers and 
communication systama on Gult f ishinq vassals to evaluate satellite 
assisted fishinq operations. 
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1 SUMMARY OF COASTAL HERRING PANEL DISCUSSION 
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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. 

o Satellite data presented to fishermen via television should 

create new approaches to fishing by recreational as well as 

commercial fishermen. 
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Frontal zones, thermal variability, and tuna 
catch and effort in the Gulf of Mexico 

(NA89WC-H-MFOIS) 

James H. Power 
Lawrence J. Rouse 

L. Nelson May, Jr. 

Louisiana State University 
Baton Rouge, L\ 70803 

INTRODUCTION 

A significant longline fishery 'tor 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 implications 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 tuna 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 validity, 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 of tuna 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 year. with the exce~tion 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 National 
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 l 
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Figure 2. Yellowfin tuna catch statistics 
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BIOLOGICAL AND CATCH/EFFORT DATA COLLECTION FROM THE 
DOMESTIC TUNA LONGLINE FISHERY I~ THE NORTHERN GULF OF MEXICO 

MARFIN Project i/NA89WC-H-MF014 

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 }fexico. 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, estimated 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 year althou~h one had to be 
:ired for incompetence due to alcoholism. However, from October i, 1988 through 
~id-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 (14.3%), blue marlin (12.1%), yellowfin tuna (11.2%), 
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 very hardy, but chub mackerel, blue runner, and pinfish are used successfully 
as well. 
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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 

Introduction 

Coastal Fisheries Institute 
Center for Wetland Resources 
Louisiana state University 

Baton Rouge, LA 70803 

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 billf ish 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. 

summary of Results 
Tuna and billf ish 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 billf ish 
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 billf ish 
observed during the 1978 foreign observer program is presented in 
table 2. Blue marlin and white marlin 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 billf ish catch (number) recorded by U.S. r- l 
observers aboard Japanese longline vessels from 
1978-1981. 

Year _ j 

Species 1978 1979 1980 1981 

Bluef in 822 1,043 1,942 2,488 
~-·-1 

Bigeye 4,010 2,578 6,575 11.,026 

Yellowf in 11,109 9,987 5,399 4,802 . ' 
Skipjack 25 65 23 27 

Albacore 1,444 4,357 3,728 6,033 
.. 

Blackf in 243 1 53 70 
• 1 

Little Tunny 18 16 4 

Atlantic Bonito 8 2 

Unident. Tuna 23 5 10 107 

Blue Marlin 275 197 135 11.7 

White Marlin 1,1.39 939 432 847 

sailfish 146 106 82 15 

Spearfish 104 206 11.3 29 

swordfish 978 888 1,433 1,843 

Unident. Bill fish 34 8 10 2l. 

\.. __ j 
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Table 2. Frequency of co-occurance of tuna and billfish species 
observed during the 1978 f oriegn observer program. 

BF 

13 
BE BE 

162 65 VF 
VF 

Total .u o,f sets = 1,567 16 9 1 
Tt SJ SJ 

7 116 151 8 
AL AL 

14 10 64 a 2 
BL BL 

LT 
3 1 0 6 1 0 LT 

0 0 0 0 0 0 0 
AB 

AB 

0 1 24 '35 3 84 44 18 
BM 

BM 

70 0 6 61 47 12 160 64 '34 WM 
WM 

47 '30 0 1 '32 15 7 62 18 15 
SF SF 

18 39 19 0 3 21 12 f5 43 12 7 SP 
SP 

SW 29 51 108 so 0 4 58 120 15 205 170 58 SW 

BF=bluef in 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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Figure 1. CPUE (catch/100 hooks) of yellowfin tuna and blue 
marlin observed during the foriegn observer program, 
1978-1981. 
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Figure 2. Monte Carlo simulation method for estimating the 
number of sets necessary to accurately estimate CPUE 
of yellowfin tuna within 95% confidence intervals. 
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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. 

o 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. 

o 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 bo~ts 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. NA89WC-H-MF005) 

Vincent Guillory 
Louisiana Department of Wildlife and Fisheries 

P.O. Box 189 
Bourg, LA 70343 

INTRODUCTION 

The recreational blue crab fishery is thought to contribute 

significantly to total harvest of the species, although estimates 

of 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: 

l. 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 salt-

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 65% and 67% 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 
quinquedens, AND DISTRIBUTION OF THE GENUS IN THE GULF OF 

MEXICO 
Grant Number NA89WC-3-MF021 

3arriet M. Perryi, Christine B. Triggi, Terry McBeei, 
Richard Walleri, Robert:. Erdman;;:., Norman Blake;;: 

iGulf Coast Research Laboratory, P. o. Box 7000, 
ocean Springs, MS 39564 and 2 University of South Florida, 

140 seventh Avenue South, St. Petersburg, FL 31701 

INTRODUCTION 

Deep water crabs of the family Geryonidae are widely 
dist:.ri=ut:.ed throughout:. the world oceans. Species of Gervon (some 
species have been 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 c. maritae have 
been found off the Ivory Coast, Congo and Angola. 

A fishery for~- guinauedens (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 limited commercial 
fisheries include c. inghami off Bermuda and ~- 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 development 
in the Gulf of Mexico were hampered by lack of information on 
areal and bathymetric distribution patterns of geryonid crabs. 
Data :ram MARFIN Project NA87WC-H-06142 identified seasonal, 
geographic, and bathymetric distribution patterns of ~- fenneri 
and c. auinauedens in the northeastern Gulf. Comparable data 
were lacking far the central and northwestern Gulf. The present 
project:. was designed to address harvest potential and 
reproductive biology of ~- guinauedens, and to determine 
bathymet:.ric distribution of geryonid crabs in the central and 
northwestern Gulf of Mexico. 

SUMMARY OF RESULTS 

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

· Catch records, size, sex, and bathymetric distributions for 
c. auinauedens 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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·1'able 1. SUillDaIY of catch data of Chaceon guingueriens in the Gulf of Mexico. ., 

Males :'emales 
Cara122ce \olidth Cara122ce \olidth 1'otal Ratio 

Date Area Depth Mean Max fu lfo. Mean Max fu Uo. ~lo. 11/F 

Fan: of ltississippi lliwr 
05/06/87 5 370 127 157 103 79 107 122 92 2 81 39.5:1 
02/24/88 - 370 127 150 36 90 106 122 89 26 i.22 3.5:1 ..-., 

I 

05/08/87 "!: 370 127 141 115 25 98 106 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 33 39 116 116 116 1 40 39:1 

05/12/87 3 370 123 129 118 2 2 
02/17/88 3 370 117 117 117 1 1 

rr • 

05/13/87 2 370 131 145 118 26 114 133 96 77 103 1:3 
08/05/87 2 370 132 146 121 39 116 139 96 95 134 1:2.4 
12/01/87 2 370 133 143 124 21 125 128 122 3 24 7:1 
02/14/88 2 370 130 150 117 53 117 136 99 99 152 1:1.9 

' l 

c.entml !i ssi ssiwi iiver 
05/15/87 370 134 152 123 29 118 146 99 192 221 1:6.6 
08/03/87 370 135 159 125 28 121 138 100 153 181 1:5.5 
12/18/87 370 137 143 122 :o 125 144 111 20 30 1:2 r;- -~ 

02/28/88 ' 370 133 148 122 52 124 138 100 92 144 1:1.8 .. 
12/07/88 , 370 134 149 120 47 125 137 111 22 69 2.1:1 J. 

05/15/89 370 133 147 122 42 116 144 93 148 190 1:3.5 

08/18/87 500 135 156 117 78 117 138 96 117 195 1:1.5 
~-1 

12/06/88 500 133 142 123 16 116 127 102 20 36 1:1.3 
12/07/88 500 132 151 107 22 115 126 101 22 44 1:1 

~ 

05/15/89 l 470 132 145 108 45 114 133 95 90 135 1:2 
08/12/89 1 470 133 148 123 62 115 137 95 106 168 1:1.7 

08/12/89 570 132 147 118 98 114 132 94 56 154 1.8:1 

08/14/89 1000 127 133 123 3 114 123 103 16 19 1:5.3 

amt. of Rississippi li"Ver 
05/13/89 6 470 143 143 143 1 120 140 64 10 11 1:10 

08/10/89 6 570 129 140 120 8 118 132 102 18 26 1:2.3 

05/11/89 7 370 140 140 140 1 1 
' l 

05/11/89 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 

08/08/89 7 570 139 151 127 2 126 137 117 19 21 1:9.5· 

05/09/89 a 470 118 125 112 6 6 
08/06/89 a 470 135 140 130 2 130 142 109 11 ·13 1:5.5 .. _! 

08/06/89 a 570 95 137 63 40 109 131 76 13 53 3.1:1 

05/07/89 470 130 136 :25 2 114 :35 98 54 66 1:32 
08/04/89 3 470 125 144 89 9 111 127 92 68 77 1:7.6 

08/04/89 3 570 120 139 95 8 110 131 85 23 31 1:2.9 
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Grant NO. C;<WCtil"ltUl.O 

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 S31 million, accounts for 
25-35% of the nation 1 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 oyster 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, etc. 

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) the number of each transfer 

(b) the number of leases involved in each transfer 

(c) the acreage of each lease in each transfer 

(d) the parish in which each lease is located 

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

(f) the names of persons/companies involved in each tra~sfer 

(g) 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 analysis, 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) name of borrower 

(b) principal amount 

(c) annual rate of interest 

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

(e) other collateral used for loan. 

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

(a) lease number and acres 

(b) location of lease 

(c) previous owner and high bidder 

(d) 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. 

50 



. I 

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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CooFdinating, Planning and Progress-Reporting Activities 
of the Cooperative State-Federal Research Plan for 

Red Orum in the Gulf of Mexico 
(NA88WC-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 mil1ion 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 conmercial 
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, bio1ogica1 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 coordinate 
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 Orum Research in the Gulf of Mexico: A 
·rhree-Year P1an 11 (Gulf States Marine Fisheries Conunission, 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 umbre11a 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-cal cul at ions from 
egg and 1arva1 dens1t1es to estimate spawning biomass. The age 
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structure oLthe 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 1 s status and progress through the SEAMAP Red Drum 
Work Group; and (2) to prepare and distribute information on the 
Program 1 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 

NA87WC-H-06146 

Introduction 

Dr. Trellis G. Green 
university of Southern Mississippi 

Southern Station Box 5072 
Hattiesburg, MS 39406-5072 

This research was completed July 1989 with MARFIN funds under the 
State-Federal Cooperative program for Red Drum Research in the Gulf of 
Mexico. 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 , mp lement a vi ab 1 e red drum fishery management p 1 an for EEZ and 
state territorial waters. This research is among the few serious non-
11arket economic stuaies of Gulf recreational saltwater fishing. The 
f i na 1 report data 1 1 s six specific tasks to accomplish the goa 1 , as 
l i s ted be 1 ow. 

1. Socioeconomic 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 is 
greater than the "Green" coefficient presented at 
the Florida gamefish hearings 

3. Travel cost models of red drum sportfishing: 
(a) continuous pooled site models, (b) discreet/con­
tinuous Heckman model, and (c) discreet choice multi­
ple site multinomial logit model--data sources: NMFS 
1986 MRFSS intercept survey and the NMFS 1981 

4. Socioeconomic Survey intercept/phone follow-up (SES) Marginal 
welfare effects (net benefjts) associated with changes 
in red drum catch allocations to anglers 

5. Economic impacts (income and employment) associated with 
changes in recreational red drum allocations 

6. Policy implications and recommendations 

iv1a.Jor Fina1ngs 

Socioeconomic profiles indicate red drum target anglers, who 
average slightly less than 40 years of age and live closer to home than 
other angling groucs. rank catching fish only behind sport as the 
primary mo~1va~1on for r1sning. lhe 1981 SES 1na1cai:es red arum anglers 
are more likely to be retired and are skewed toward a lower end of the 
income a1s~r1cution than other angling groucs. Red drum anglers 
overwhelmingly respond that number, size ana soec1es of fish caught are 
the primary reasons for trip satisfaci:ion, thougn the ievel of 
satisfaci:1on did not differ significantly -from other srouos. This 
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conclusion ;s corroborated with a discreet logit model of trip 
3at.isfact.~on. There is no current. soecies soecific profile data. 

The st.uay reJects the nul 1 sporting hypotnesis in favor of the 
3Jternat.ive consumptive motive that reo drum catch significantly affects 
fishing effort. Success rate magnitudes estimated with the Heckman 
samole select.ion modei are elastic. All else constant, an increase of 
'.O percent. 1n expected red drum catch would, on average, teno to raise 
,-ed drum :=;sh1ng effort by a bit more than 10 percent. In analyzing 
1moact.s, however, a more conservative central tendency elasticity that 
e ii mi nat.es h 1 ghs and lows , s adopted to avoid any overst.at i ng of 
recreational impacts from substitution effects. 

Travel cost demand models. both continuous and discreet. choice, 
oerformed '.'ery well, considering the data cons't.raints. Empirical 
oerf o rmance , s great 1 y i mo roved by i ncorporat. i ng theoretical 1 y sound 
:at.ch behavior derivea from the angler utility function, and soecifying 
:ne sacona generaL:.ion labor supply model. A s1gnifican't. -;m:eraction 
-:=ffect of rea drum catch with other popular estuarine species is 
uncovered, and helps to account directly for species substitution. 
Discreet models account for site substitution. 

The mos't. conservative estimates of per trip marginal net benefits 
for increases in expected red drum catch rates of 10%, 25%, 50% and one 
whole fish per outing are $4.04, $9.40, $16.92, 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 -$28.78, 
respectively, which are greater than respective gains from the same 
percen"t.age increase. Ang 1 ers are hurt more by taking fish away than 
they are benefitted by giving fish to them. 

Table aggregates net benefits (losses) from changea red drum 
::tllocations ever the Gulf region on an annual basis. True benefit 
effects l~e between the low and high red drum participation rates. but 
policy implications rely on the more conservative numbers. Thus, net 
user benefits accruing to Gulf sport.fishermen from catch increases of 
10%, 25%, SO% and one fish range from $10.34 million to $66.77 million. 
If only the EEZ ;s considered with 1985 allocations as a baseline. a 
real location that year from the commercial sector which increases 
recreational catch by 10% or 50% is conservativeiy estimated to generate 
between $338,000 and $573,135, or between $1 .7 million and $2.9 million 
of r8creat.ional net benefits. respectively. 3y state. the highesL:. valued 
car-"':rip iiiarg;nal :enef1t rankings, in aescenaing order, .Jccur in 
~~1ssissipp1. Flor1aa and Louisiana; Alabama disoiays consistently lower 
marginal ;alues. Table 2 shows total welfare losses associated with a 
~ne fish cag limit by state, aggregated over all annual trips. 

3ase11~e ana a1 locat1on-cnangea economic 1moacts of Gulf red drum 
soortf1sning are summarized in Table 3, 1t11th direct and multiolier 
~ naucea e1r ecL:.s i : st.ea. The ·1 argesL:. 1 mpacL:.s are f e 1 t in the marine 
services and wholesale/retail trade sector. followed by service stations 
lna eat.1ng;crink1ng places. The greatest. employment impacts 1not shown) 
~ccur ~~ ~he eating/drinking ano service station sectors. The hotel . 
. not.el ana 1oaging sect.or is the least impact.ea sect.or in terms of either 
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income or employment. Table 4 shows large "net" income gains from the 
baseline by reallocating red drum from -Che commercial to the 
recreational fishery. 

Policy implications suggest a general pattern of allocating wild 
red drum stocks toward the recreational fishery, especi a 11 y in state 
territorial waters with high recreational net benefit values. If an 
overall TAC is implemented in the future on biological grounds (SSR), 
fisheries managers can sti 11 move the fishery toward optimum economic 
yield by achieving a higher level of net societal benefits. This is 
accomplished by maintaining the higher benefit sector at historical or 
slightly lower allocations initially, and then gradually raising them 
as SSR increases in the 1 ong run. This rea 11ocat1 on po Ii cy would 
continue until the net beneTit flows are approximately equal for both 
recreational and commercial sectors. At the present time, recreational 
net benefits (consumeris surplus) exceed commercial net benefits 
'oroauceris surplus). 

As for the retail and wholesale consumer of red drum as seafood. 
aauaculture of red drum is a feasible technology that can be 
incorporated into an efficient management scheme to accommodate market 
supply. Equity compromises in the short run to compensate industry 
1 asses must eventual l y give way to the necessary moves toward more 
efficient use of the red drum fishery resource for all users. 

~"" C&- hr 
7r1ll 

•Ull 

•UI ·-•l 11111 

·IOI 

·l51 

·lOI 

l 71.1111 
~I.Lal.& 

---4 ... -lU ~ -~ - -•••"wesaw .. lU,- 1a me Gu.U of bsa.aa 
ltll 

UH-of-- :.--.-- !11tjll-
(~· !!&ca 011111- lleU.ara• 11& .. u11iu.- 1eU&n• 

161.J 10.34 17.'7 

1'70.I 26.0I "°·" 
llU.S i.J.JZ 73.IO 

H.11 IU.U 

·661.J -11.62 -U.60 

-LUO.I .J0.7S -52.26 

• JJ61.S -73.11 ·IZS.ll 

· ll:tt.1 ... , ... .n.n 

V'elfw l.aaw ta ca. Qalf 'e""·"-L 1M __., 
r~ ~ .,, a a... r11111 aq l.iala 

(llUUeM •f ltll Doll.ara• 

.... IJ 

•2.16 

·.U 

·lO.U 

·'1.00 

·I.II ..... 
•.21 

·Sl •• 

-77.ts 

-.~ 1.oa ... •n ._ .. me -.: •........aw eua ftguraa .... 81111 
.. ~ - --Wiell - 911U•eica lllllL -1. 

'Q4I "!~ i.- an •t•- rsr -· sea .. i-.. •• - • -
Cl&U Ucal - •f - T- Mf-. - - fa&I< CllH I.Ml.­
I~ -- -·•wt.-.- ......... 

57 



r.wa 3 
-i.-&-~la--~CA-

..... - trS• ilO - 8ooU ., -- - 1"6 (lllU1- •C 1116 .-la.. eC l-t 

a.e-•arua~ i.. .. 
~ ... ,_,.__1 __ ...,. 

~ ... ,_,__u __ ...,. 
I-& ~ .. --eli-- ~ I.a - - ol11-&tee a..ca _ .._ 

lo,._ :IO,.._ a..- -- 10- :IO .. _ a..na 
1- 1- I- ... Mat.& 1- 1- ,,.._ 

~MM& 

r.,,. •t •-c' Dlna& Toca1 Dlr•c Total D1nac To cal Dt- T- Dl- Tocai Dlnec Total Dlnet: Toca&. Dlnac T-
l&C .... _., ___ 

20.IO lt.6 1.02 l.M 5.1• t.11 .).61 •6.ts ,..11 67.14 l.1S , .:16 1.1• 16.71 ·•.a .u.a 
ri-

senu. lucl- 20.JO >~.1 1.01 1. a 5.11 I. 71 ·>.6J •6.11 35.lt '9.11 1.76 2.tl 1.IO 14.H ·6.16 ·10.•1 .... ,._ ..... 2'.JO 4'.0 l.J2 2 ... 6.61 12.U ·4.61 ..... U.06 11.3' 2.u 4 .16 11.21 20.IS ·7.11 ., .... 
Inell Tr-

11ocala. llOc•l• ... l.20 10.l .2' . II I.JO 2.$7 ·.ti •l.IO l.IJ 11.•1 .44 .17 2.21 •. ll ·I.~ ·l.OI 
L.oolc .... 

'4•rt• ae"a.cee 37.to 76.2 I.II l. 71 t.44 11.11 ·4.U •U.l1 64.10 IH.26 l.22 6.U Ii.OJ 12.30 ·11.2S ·22.'1 

O..U1-& 110.IO 210.l l .ll 10.46 21.'1 12.U • 11.41 •16.IJ Ill.JS 157.06 t.41 11.H 47 .Ill lt.27 ·12.M ·'2.61 

i.... flK&l•l..U- ._..._._...-me- la.- 10 ..- .-*- - ,.,...,. -· •&• ,.... .•. ,.. .• ,.. ._. .... .., 11 ,..._ .... .c ... .._ 
.,..aUlt .... .-scaca-·- .. - 1.a --2.2. - - - - u-•- - .,.. - - .. -. 
'1JltM& •--u • Mt& ,_...._ -1&.1.etllec effecca. toul ..,..... --. U. 4.lswas. U.Us-a. &M ...._. , ........... -...u eun.M ~Y .... ___. 
.,.. •• -- 1M ...Si.-.....,_ -llMe. 

-h1-. ca.-. s-1 ,_1!' s- -ttt. ... ~-1_, .. a--. I-._ •-1 •IOI w..a- ·- •IOI ·-._.._ 
l.Jl 27.67 l.Sl 1-- 27.17 

~ ·.4a .a.u .. lt 1-.... ·4.2' 
s •• .._ l.at 25.SS l.00 t_., 23.41 

•••''••n• 
'Prt- _., - -- tar - GuU I.a UIS. 

"-
2-----•f ,..._ .... _wt.U rl.aeu 

- _l., U - 1W .. _,.. a 'Ha eU.U&lcy aC -~.c .a. (S-· kU IU71ll. ...._ 

"All...U-~ _., - - - ltH ·-· - U •n 
;::.:'~~ .,._ -- ltlMtll 

58 



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 levels 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 Gulf of 
Mexico red drum resource. It was initially proposed that sequence variation 
in mitochondrial (mt)DNAs and allelic variation at polymorphic nuclear gene 
loci 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 Co 11 ege 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. 
All of the offshore fish were mature adults. Tissue samples of white muscle, 
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 1 oci . 
Restriction enzyme digestion, horizontal agarose gel electrophoresis, 
Southern blotting (using cloned red drum mtDNA fragments), and 
autoradi ography were used to reso 1 ve restriction 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 all 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" levels 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 Gulf, at the locus for alcohol dehydrogenase between pooled 
samples from the Gulf and Atlantic, and at the locus for adenosine deaminase 
over all samples, among samples from the Gulf, 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 samples. 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 Fst values [which represent a measure .of the 
reduction in heterozygosity of a sample due to nonrandom mating between 
samples] over all polymorphic loci ranged from 9.0 to 27.5 (mean Fst = 
0.019), and estimates of the effective number of migrants (Nern) per 
generation using Wright's island model ranged from 9.0 to 27 .5 (Table 2). 
Since, in theory, populations will not diverge genetically from one another 
as a function of genetic drift if the effective number of migrants is greater 
than one, the estimates of Fst and Nern indicate the absence of subdivision 
among the red drum samoles. Additional evidence for high gene flow and a 
lack 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 individuals (151 
total) from all 13 nearshore samples. The DNAs from the single offshore 
sample (near Grand Isle, LA) were too degraded for analysis. Forty-seven 
(47) mtDNA geneotypes or haplotypes 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 individual~ was tested using arcsin, square-root transformations and 
the "V" statistic. No significant heterogeneity overall, among the Gulf or 
Atlantic samples, or between the Gulf and Atlantic samples was detected at 
five of the haplotypes. Significant heterogeneity (P<0.05) was detected only 
between the Gulf and Atlantic samples for halotype #11 (identified as the 
halotype which possesses the most common restriction pattern for all 16 
enzymes). Estimated Fst values, based on untransformed mtDNA haplotype 
frequencies (following Weir and Cockerham), were 0.061 among the Atlantic 
samples, 0.079 among the Gulf samples, and 0.087 overall. Using Wright's 
island model, these Fst values yield Nern 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 populations. Further 
studies to further test this hypothesis are now in progress. 
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TABLE 1. Red drum sampled during 1987 

Sample Method of Individuals providing 
Locality Size procurement local assistance 

Atlantic coast: 

1. Oregon Inlet, NC 15 Angling None 
2. Pamlico River, NC 23 Pound net Jeff Rossl 
3. Georgetown, SC 18 Angling Dennis All en2 
4. Charleston, SC 34 Angling Charlie Wen~er3 
5. Hilton Head, SC 50 Angling Fuzzy Davis 

Gulf coast: 

6. Sarasota Say, FL 49 Haul seine Mike MurphyS 
7. Riviera Bay, FL 24 Angling None 
8. Apalachicola Bay, FL 24 Angling Chip Baileys 
9. Ocean Springs, MS 50 Gil 1 nets Tom Mcllwain6 

10. Hopedale, LA 50 Angling Chuck Wil son7 
11. Off shore, LA 28* Purse seine Andy Kemmerer8 
12. Grand Isle, LA 50 Angling Rickey Chert~;e9 
13. Galveston Bay, TX 32 Gil 1 nets Andy Landry 
14. Port Aransas, TX 27 Angling Rich Til lmanll 

*Sample obtained by the National Marine Fisheries Service, Pascagoula, MS 

1 North Carolina Division of Marine Fishes 
2 Baruch Marine Laboratory, University of South Carolina 
3 South Carolina Wildlife Department 
4 Private fishing guide 
5 Florida Bureau of Marine Research 
6 Gulf Coast Marine Laboratory 
7 Center for Wetlands Resources, Louisiana State University 
8 National Marine Fisheries Service 
9 Private landowner 

10 Texas A&M University at Galveston 
11 Texas Agricultural Extension Service 
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TABLE 2. Summary data on genetic variation in red drum 

Locus #Alleles h 

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-1 2 0.167 0.016 15.37 

Glutamate-oxaloacetate 
transaminase-I 4 0.214 0.020 12.25 

Glucose phosphate isomerase-8 3 0.062 0.009 27.53 

Peptidase-8 3 0.027 0.017 14.46 

Peptidase-0 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 Mississippi 

. Gr-nt # 1 1 
NAS6•WC·H-06137 & NA87WC·H-06127 

James Ray Warran & or. Thomaa o. Mcilwain 
Gulf coaat Research Laboratory 

p.o. sax 7000 
ocean Spring, MS 39564 

Introdu.ct1on 

A study of tha l1f& h1atory, distribution and mi;ration of 
rad drum 1n Miaa1saipp1 1 a coastal watera waa initiated in OctcDer 
1986 and haa continued thrcuqb SepteniDar 1989. Satnplin; daatgn 
included aeinea, ~aam plankton nets, variable maab gill nata and 
bongo na~s ta ba taken at va~ioua locations in or near tha four 
M1aa1aaippi aatuarina systems (Figura 1). Thaaa sample• have 
provide~ information on aeaaonal occurrence and abundance cf 
larval, juvenile and suta-adult rad drwn from tha t1me thay entar 
Mtaaiaaippi Sound until thay mi;~ate cut of tha ayetem. 

Summa~y ot Reaulta 

Racru1tmant oi poatlarval rad drum into M£asiaaipp1'a 
inahcra waters waa indicated ~Y small f 1ah appearing in shoreline 
SPL samples aa early aa September and continuinq to ba praaent aa 
late aa November (Figura 2). Paak 1mm1;~ation occurred in 
Octocar each year. Small juvenile fisn occurreo in beach aainaa 
October through May (Figu~e 2). rtah taken in tha SPL and aaina 
samples rapreaantad 0·•9• claaa f iah. 

SQb-adult rad drum ware 
all months (Figure 2), 'I'haaa 
early sp~in; and late fall. 

preaant in gill net aamplea during 
fish wera moat p~evalent durin; 

Langth . diatribution by month for all gaar-typaa/1amplea 
ahowad tha presence Of 0-age and l•a;e year classes in inshore 
waters w1th vary few older fiah ca;tured (Fi;ure 3). Monthly 
length-frequency diatributiona of ta;;ad fish returned hy aporta 
f1&herman indicated that exploitation by thia mathcd opara~ad en 
f1ah tnat wara age l+ {10~20 1n.,Fi;gra 3) but laas that~ years 
of age. Thea• data are further supported by racraaticnal oraal 
survey data (Figure 3), Creal aata waa supplied by M1saiaai;p1 
Depertment ci W1ldl1fa, Fiahariea and Parka - Sureau cf Marina 
Reaource1. 
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A total of 912 &l.lDaault fiah were tagged frcm Octo~ar 1986 
througn July 1989. A total of 192 fi&b have been returned 
thrcuqh July 1989 giving an overall raturn rate cf 21 %. Moat of 
theaa raturna (167) w$re from hook and line fisherman iivtn; a 
18.3 % rat'l:rn rate for this gear. This ral.ativaly h1;h raturn 
rate indicataa considerable mor~alitiaa inf lictad on 1-age to 2-
aga class fish inshore. The notable acaanca cf fish above 20 
inches (&pp~c~imataly 2 year oi a;e) eould poaa1bly be 
contrt~uted to the mortality inflicted by the hock and l1ne 
fishery for ~hia apeciea in Misaissipp1's inahore watars. 

Ta; returns ind1eated that moa~ fiah moved vary little. 
Whan fish moved in axcaaa of lO milesf that movement was 
generally toward the east. Ona fiab waa ~epcrtad caught 278 miles 
from the raleaaa aita. Moat (77•> moved leas that 5 milaa an4 of 
tncaa 47' moved nowha~a. 

Tagged !1an wera at lar~e frcm O to 691 days. D1atr1=ut1cn 
of ~aye at la~G• by thirty-day intervals indicated that tna 
re~urn of ta;;ad individuala w•a relat1vely conatant ova~ the 
f irat six montha at la:;e. 
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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, Fl 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 is 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 adjust=i for tag lo~s, tag mo~~lity, and non-reE~rting 
were: 23% yr for age o fish, 55% yr i for age 1, 52% yr 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 correspo~i to estimates of cond!rional 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 years 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. Nwnber and predicted ages of tagged (T) and recaptured 
(R) red drum by p~oject 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 0 0 14 1 7.1 
1 209 31 14.8 92 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 0 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 oxytetracyclirte/kg body wt. . Fish tagged on 26 
August 1986 were held in an outdoor pond while all 
others were released into the wild. 

DISTANCE i.Yml TO 
TAGGING RECAPTURE DAYS OPAQUE OUTER OTC PENULTIMATE 

DATE LENGTH DATE LENGTH FREE BANDS BAND BAND BAND 

26Aug86 900 llMar88 979 563 4 250 425 575 
26Aug86 1070 11Mar88 1075 563 11 200 288 375 
26Aug86 1080 11Mar88 1109 563 16 100 150 

' 
213 

26Aug86 1070 11Mar88 1090 563 17 150 275 375 
16Jan87 970 2Aug88 978 564 16 75 175 188 
16Jan87 1035 2Aug88 1042 564 14 75 163 200 
15Jan87 727 20Sep87 773 248 2 263 250 725 
22Aug88 948 16Aug89 955 359 11 200 313 375 
23Aug88 987 16Aug89 1000 358 16 50 100 188 
23Aug88 999 16Aug89 1003 358 11 125 188 325 
23Aug88 1100 16Aug89 1100 359 27 63 100 188 

2Aug88 1040 16Aug89 1048 379 16 63 125 188 
2Aug88 975 16Aug89 980 379 9 150 225 338 
2Aug88 1020 16Aug89 1025 379 18 88 113 200 
2Aug88 1015 16Aug89 1018 379 18 100 175 263 
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PRESENTER: Sam Rogers 

Identi.ftcatton of Red Orum Fishery Stock and Establishment of a Multi'vartate 

Model for Growth and Body Condition (Grant# NA88WCAMF195) 

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 ocellatus, fishecy in the Gulf of Mexico is . 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 fishermen necessitates a comprehens1ve 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 

prtmary objective of th.is project was to assess the ,level of popuJatton subdiv1sion 

lllllong Gulf Coastal populations of red drum using multivariate statistical analysis 

of morphometrtc and mertstic data and allozyme and isozyme electrophoresis, two 

techniques that are sensitive to localized genetic d11ferentlatlon. 

Summai:y of Results: Data accumulated via use of the MorphoSys imaging system 

and meristlc counts were analyzed using a variety of multivariate stat1Stical methods 

as specified in the original contract proposal. Analyses of these data and data from 

subsamples examined electrophorettcally reveal that appreciable differentiation 

among red drum populations throughout the Gulf of Mexico 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 flshezy management purposes. 

Although it 1s concluded that no regional differentiation in body shape has taken 

place. one anomalous and tUlexplained difference is reported from one sample from 

Eastern Texas. However, these same fish analyzed electrophoretically do not reveal 

differentiation of these populations. The mertsuc and electrophoretic data sets are 

otherwise in concordance with the morphometrtc data. revealing no s1gn1ficant 

differences in means among seven regions of the range. These observations are 

conststent With a model of high levels of gene flow as advanced by Ramsey and 

Wakeman (1988). 

Ocelli number. previously reported as evidence of weak dilferentiation of 

·western Gulf of MeXico sped.mens by Ramsey and Wakeman (1988) can not be 

substantiated by samples exam1ned 1n th1s study. However. one extreme individual 

taken from Bay Boudreau. Louisiana. with a mean of 84.5 spots, influences the 

staUSUcs. Inclusion of this specimen results in margtnal stat1Stlcal significance but 

presents a problem of dat.a interpretation. 

Although application of alternative techniques may discover stgnitlcant levels 

of differentiation tmobserved for the variables sampled here, this would be 

unexpect.ed. based on almost uniform. conformity of the mertsUc, morphometrtc, and 

electrophorettc measures of differentiation. It ts probable that initial concerns 

regarding capture and restocking at different sites are unwarranted and that cosily 

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-MF018) 

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 d.rum and spotted seatrout and the otolith from offshore 
red drum will be examined as appropriate specimens are available. 

Introdaction 

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. 

Svstem 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 
minimize 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 heavy 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 (TI1) is flexible, relatively inert, and easily 
recognized by the EDS/SEM system. To present each sample 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 sec~ioned 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 1). 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, S, Cl, K, 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 1. ~ed 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 element:s. 

Mosquito Lagoon, FL 25 

St. Joseph Bay, FL so 
Pine Island, FL so 
Xississippi Sound, ~s 20 

Bay Gardene, LA S6 

Caminada Bay, LA 49 

Bay Sainte Elaine, LA 61 

Derniere Islands, LA 14 

Vermilion Bay, LA SS 

Port Aransas, TX 36 

~ = 12 (6 males + 6 females) 
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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, LA; (D) Fibrillary layer from 
Vermilion Bay, LA. 
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Grant fo. ~A8.5YCID!Fl93 

Louisiana Red Prum Rea•arch 

Joseph A. Shepard 
Louisiana Deparonenc of Wildlife & Fisheries 

Seafood Division, F1nfish Section 

Charles A. Wilson, Ph.D. 
Sandra J. Russell 

Richard E. Condrey, Ph.D. 
Louisiana State University 

Coascal fisheries Institute, Center for Wetland Resources 

"LOJuisiana Red Drum Research" is a cooperac1ve research effort: between the 

:~;,uisia.na Department: of Wildlife and Fisheries' F1.nf1.sh Section am.I. Louiaia.na 

State University's Coastal Fisheries Institute, Canter for Wetl~nd Resource• ~o 

provide needed informacion fer the management of red drum. The project began 

October l, 1986 and has been funded through Se-ptember 30, 1989. !ha following 

are brief summaries of our progress to date. 

3ed Drum Tagging 

Since 1986, 5, 991 juvenile red cirum have been marked with internal anc:hur 

ta.gs and released in coastal Lo\.\isia.na.. Five hundred twenty·eight red drum have 

baen recaptured by both commercial and recreational fisherman for a total return 

rate of 9 percent. Based on predicted age at length, the highest =eturn rates 

~Qre from fish O·l year old in 1986·1987, prior to size restrictions, and fish 

Z years old in 1988·1989 in response to a l6·inch minimum length re~Lriction. 

No returns were received from fish tagged at pre~1cted ages 3 and older. 

Catch Et;ort and Bioprofile Samplin& 

The goals of this portion of the project were to (1) obtain caech and 
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e:t'fort daea from cotm11ercial veu•ls landing ad.ult: and juvenile red drum caught 

1.1'1. inshore and nearshore (state) wacers of Louisiana, ancl (2) to collect length, 

weighc, and. sex composit:ion data from these commercial cat:chas. Full- time 

i:ield.work began October 1, 1986 and ended January l!S, 1988 when the inshore red 

ci:rum fishery was closed. Part-time sampling ha• ca.ken place frott1 June 1988 

through September 1989 on ncreat:ionally caught red drum and red drum by-catch 

of other fisheries. A total of 963 gill nee interviews, 67 trammel net 

:~::iterviews, 38 rod. and reel interviews, and l ott:er t:rawl interview were obcainad 

during this study, and 7, 025 fish were measured.. Additionally, during the spring 

•md summer of 1989, one pore sampler a.cccmpan1ed black: drum gill nee and scrike 

net fishermen on their trips to record red drum by-catch. He made 8 trips and 

measured the 40 red drum caught by 12 secs. Recreat:ionally caught red drum were 

weighed. and measured at several of the major fishing tournaments du.ring the 

SW'Mler of 1989. 

Age Struswre. Growch Batis and Reprgdµctiyp Biology 

Red drum aging validaeion continues co indicate the format:ion of one 

~nnulus per year in otoliths. Age frequency distributions generat:ed by otolith 

analysis continue to indicate similar1t1es in year·cla•• distributions between 

years for offshore populations. A relatively low number of red drum are pr••ent 

in younger year-classes. Strong and weak cohorts can be followed through 

successive years in the population. 

Tb.ere is great variability in size and age, therefore length or weight 

cannot: be used to accurately estimate age for red drum afeer the firse few years 

of life. In orcier co accurately model growt:h, separate growth curves have been 

fitted for immature and mature life stages. Maximum age of fish salllpled waa 36 

years. 
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· Stock Assessmon; of Red Drum 

We have coneinueci our st:ock assessment: work on red drum and have presenced 

t:~1e results to the Red Drum Scient:1fic Assessment: Group of t:he Gulf of Mexico 

Ftshery Management: Council. Our final synthesis 1.s likely the form of a 

Btochast:ic population model which is intended for use in assessing future rates 

of escapement. 

We are in the process of conducting our second cooperat:ive red drum aerial 

imrvey wi.th menhaden spot:ter piloes. We have adapted the computer tac:hnology 

1.iaveloped ac the NMFS Pascagoula Laboratory for recording t:ha flight patterns 

.ind sightings of our cooperaeive piloes. We will be cescing and. refining this 

:cchnology in ant1cipae1on of developing a roucine monieoring procedure which 

will be of benefit: in measuring the recovery of the stock. 
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Gran~ Numoer• NAS6WC-H-MF190 

Age ClasES Struc'ture oi Exploited Red Drum From The 
Inshore ~nd Fiahery Conserva~ion Zone. 

North Central Gulf ot Mexico 

R. Vernon Minton and Mark Van Hooee 

Alabama Depar~ment of Conservation and Natural Reeourcea 
Marine Resource~ Divi~ion 

ABSTRACT 

Alabama's MARFIN red drum project wae initiated to improve 
0n life hi~tory and related information for red drum. 
~atchery produced red drum were secured and tran~~orted to 
Alabama Marine Resource; a Claude ?etee~ Mariculture Center 
as ~he initial ~hase in the production and releaee ot tacced 
pha~e 2 finaerlinas. Presently 38.152 finaerlinga have been 
harveeted tacaed with in~ernal taas and relea~ed. A total 
of 260 f i~h have been repor~ed ca~tured from hatchery 
releases since the in1t1al release on Se~tember 3. 1987. 
Compass direc~ional movement appoara to be random with no 
strong movement in any specific direction. Most ot the tish 
r83Xl were captured within 9 kilometer or leas from the 
release po1nt. The hatchery fish appear to be fully 
recruited into the fiehery after aQproximatelY 150 days. 
The highest percentage of captures has occurred in the lOe-
189 day aroup. In addition to hatchery taga1n1 227 wild red 
drwn have been taaaed since the 1nit1at1on of the project. 
fifty-=even f i=h have been reoa~tured. The hiaheat 
percentage (43%1 were recap~ured 9 kilometere from the 
release point. Most ehowed little movement (46%). Ueina 
rishina. taaaina anc:i natural mortality e~timatee 
a~proximately 65% of the wild 1+ fiah in Alabama do not 
survive to age Z+. From 1986 wild cauaht data. of the 110 
aae l+ fi~h tagged. 30 tage have been returned to date. A 
cryptic taaaina study found tha~ only 45% of taaaed red drum 
are re~orted. Therefore. it is aesumed that 37 taaaed red 
drum were caught and no~ reported. Taaaing morta!1ty. ae 
e!timated trom the condition of tagged tish at releaee in 
1988 Cbleedinc or not bleeding), was J% or three i!~h. No 
quantitative measuremen~ of natural mortality ot age 1+ red 
drum in Alabama exists. but it i! as9umed to be very iow. 
Using a iigure ot 2%. or 2 fish. :or tho~e tagged 1n 1988. 
gives a !inal total of 72 out of the 110 age l+ fish taaaed 
in 1988 not reaching age 2T. Taaains ot hatchery-reared and 
~i!d red drum in Alabama in$hore watere demonstra~ed high 
level~ ot inshore recrea~ional ex~loitation at a1ee l and z. 
Ot the 90 wild fish taaaed since October 1987. 24 have been 
harvested. These fish ~hewed ·little movement from releaae 
!itee. 
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Grant ~:o. 6~Nr1.l:::>U.£. 

ESTABLISHMENT or A COORDINATED CENTRAL TAG~ING ACTIVITY 
FOR RED DRUM (Sc+AENOPS oc:LI;ATA) AND 

MANAGEMENT OF RED DRUM TAGGING DATA FOR THE GULF OF MEXICO AREA 

WALTER R. NELSON 

MIAMI LABORATORY, NATIONAL MARINE FISHERIES SERVICE 

Intrcductign 

In 1987, developmant ot the Coopera~ive Taqqinq system 

ctata:Case (C'l'S) was initiated at the Miami Laboratory of tha 

N'ational Marine Fisheries Service 1 s Southeast Fisheries Canter 

(SEFC) to manaqe the taqqinq data generated by the cooperative Rad 

Drum Research Proqram. Tha project objective• are to: l) davelcp 

a standardized format tor data entry and archival; 2) allow uaar­

friendly data entry and retrieval by all cocparatcrs; 3) track taq 

r.umbers and reward payments to ensure that duplication is avoidadJ 

4) provide periodic summaria• ot the data to cooparators; and 5) 

.~llow expansion of the system to include additional speciaa. 

Sunp,;a;y ot B11ultg 

ourinq the tirst year of the project, the data~ase dasiqn waa 

t:ompleted and software development waa initiated. The deaiqn wa• 

developed in cooperation with participating raa1archers and wa• 

documented in a praliminary report distributed !or review to 

=asearchera in all MARFIN taqqinq projects. CTS is desiqnad aa a 

distributed system, in which data will ~· entered and ratriavad 

'.'.ccally with microcomputers and will ba c;:antrally stored. on a 

naintrame computer at the SEFC. Tha Data Manaqemant Division of 

the SEFC Eccnomica and statistics Of~ic• davo~•d th• project's 

Heccnd year to programminq the CTS microcomputer sottwara and 
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j.avelopinq a user 1 s manual that: completely documents the system. 

The development of CTS is now in its third year. In March 

1989, Data Management distributed the prototype microcomputer 

iystam and user's manual to MARFIN researchers for review. A taam 

from t~a Miami Laboratory conducted a comprehensive review of the 

systam, includinq hew well CTS operates on a microcompu~ar and how 

·Hall the manual instructs ~~e user in runninq tha proqram. Based 

·:n tec:hnical and editorial comments, Cata Management is redesigning 

the usar intertace portions ot tha CTS software and ravisinq the 

·1ser • s manual. The chanqes are baing made usinq a team approach 

•it i th. 13 o man-hours per week allotted. to the project. :'he revised 

~icrcccmputer syst&lll and manual are now scheduled tor completion 

in November 1989. The CTS project has served as a prototype tor 

the ca ta Manaqement Di vision and is eatablishinq proqramminq 

:!tandards and procedures to ba uaad in future SEFC database 

development. 

Data entered into the sy•t•m durinq the tirst year o~ 

rJ'Ceration will be archived en a microcomputer because the maintrame 

·:ersion will not ba operational until late 1990. A contractor 

hired by Cata Manaqemant beqan the mainfrallla proqramminq in late 

1988 1 however work wa• seen suspended when the contractor raquaatad 

more detailed specifications. Thesa have baen reaucmittad, and 

work i.s scheduled to ra•ume in February 1990 and to ~e completed 

at tha end ct FY90. 
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Grant ~::o. S%~1FS01 

STOCK ASSESSMENT FOR GULF OF MEXICO REO DRUM 

C. PHILLIP GOODYEAR 
MIAMI LABORATORY, NATIONAL MARINE FISHERIES SERVICE 

~ommercial landinqs statistics tor red drum have been ccllactad 
::;ince lSSO and have been compiled annually since 1950. Gulfwide, 
·:he reported annual commercial landinqs totaled from about l to 3 
:nillion pounds until 1970. ourinq th• 1970• tha total commercial 
landings increased to a peak of S.3 million pounds in 1976, then 
:;Ubsided to a minimum of 2.4 million pounds in 1982. commercial 
landinqs than increaaad dramatically and reached an all tima hiqh 
c)f 13.7 ~illion pounds in 1986. Moat of this increase was landad 
.Ln Alabama and waa taken from statistical c;rid 11 in tha EEZ by the 
newly davaloped purse-eeina fishery. Estimate• cf tha recreaticnal. 
l1arvest of red drum substantially exceeded tha commercial landinqa 
prior to 1985 when th• two ware about equal. In 1986 tha commercial 
landings ware about doul:ll• tha weiqht ot th• racraational ha:rva•t. 
The commercial harvest declined attar 1986 and reached a historic 
minimum in 1988 bacauae of conservation actions. Recreational 
harves~ estimates for 1988 are not yet available but are expactad 
to show the same pattern. 

Total mortality in tha adult stock prior to th• incr•a•• in th• 
purse seine-fishery waa aatimated to ba about 0.213 (l9.~ percent) 
per year. Moat ot this was attrlbutad to natural cauaaa, but 
recreational harva•t and commercial bycatch al•o contributa to 
nortality of the adults. calculation• in thia aaaeaament aaaumad 
a natural mortality rate of 0.2. 

Estimates of recruitment to th• cttshora stock daclined about 90 
percent after 1974 and remain dapr••••d. Simulaticn analy•i• waa 
used to reconcile th• estimated size of tha spawninq atock with 
landinqs aa'timataa. The raaults indicate that about one-third cf 
t~e daclina in recruitment to the cffahore stock can be •xplainad 
by increaa•d tiahinq on juvenilea, in•hora. Th• other two-third• 
o e the decline appears to be th• ra•ul t of a combination of 
reduced racruitm•nt ot juvenile• into the population and unreported 
l.andinqs. The spawning stcck biomass will daclin• to a.bout 10 
percent of the pre-1974 level it mean recruitment to the juvenile 
population dcaa not change and i! f iahinq rat•• on juvenile• ia 
permitted to return tc levels typical of th• early l980a. 

Spawninq stock biomass par recruit tor th• adult population sampled 
from the north-central Gulf ct Mexico in 1987 waa eatimated to .be 
~bout 23 parcant of tha unfiahad level and would decline to about 
13 percent if th• estimated. 1986 tishinq mortality rat•• ware 
maintained. and no harvest ct adults occurred. Thus, the average 
~scapemen~ rataa for ~ha eatuaria• contri=utinq recruits to tna 
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~dult stock sampled in the north-central Gulf of Mexico would have 
ceen around 13 percent in 1986. This estimate is interpreted a• an 
upper bound on the average escapement rate and is applicable to 
those estuaries which provided tha recruits to the adult population 
sampled offshore. 

The apparent decline in recruitment arques tor tha continuation ot 
itrict conservation measures and for increased monitorinq Qf th• 
.iqa composition of l:loth the juvenile• within estuariaa and tha 
adults offshore. · 

In liqht ot the decline in recruitment, several research and 
:n~nitorinq activities are required to provide future manaqament 
.id.vies. The cause (a) for the daaline in racrui tmant should be 
.sssesaed and the adequacy of the 20 percent spawninq stock ratio 
1;aal for red drum should ba reexamined. In addition, the aqe 
13 istributions of the rad drum offshore must continua to ba 
:nonitored, and the aqe distributions of tha juvenile• inahcra 
:!hould be monitored thrcuc;h actual aqe determination•- of 
::-apraaentative sample• of tha inshore pol'\ll&tiona. Th••• latter 
,;tudies would also contril:lute intcrma1:1on for a•••••ments ot the 
~ftec~ivenesa of stata raqulationa. 
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SUMMARY OF ESTUARINE FISH I PANEL DISCUSSION 

o Stratification 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. 

o 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. 

89 



90/Blank 



SESSION VI 

ESTUARINE FISH II 



... , 



Larval food, growth, and microhabitat selection: Factors 
affecting recruitment of estuarine-dependent fishes in the 
northern Gulf of Mexico (NA89WC-H-MF029) 

Donald M. Baltz1 and John W. Fleeger2 

~Department of Marine Sciences and Coastal Fisheries Institute 
Department of Zoology and Physiology 

Louisiana State University 
Baton Rouge, Louisiana 70803 

SUMMARY OF COLLECTIONS: As of August 24, 1989 we have collected 
a total of 648 drop samples. Samples through #586 have 1Jeen 
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 
abundan~ species were 1) Gobiosoma bosci, 2) Gobionellus 
boleosoma, 3) Anchoa mitchilli, 4) Myrophis punctatus, .and 5) 
Brevoonia 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 them. 

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 decl}ne. The range of average 
densities was 2.3 to 35.6 fishes/m and the weighted grand mean 
was 18. 6 f ishes/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 f ishe~ 
to depth in marsh-edge habitats. Density ranged from o 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 35•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 
xanthur..:s) 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 
relatir,ely high densities during the winter months (0.82 to 
9. 56/m ) . The~ 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 in 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 1:3 mm TL. The spotted seatrout 
(Cynoscion nebulosus) was the thirteenth most abundant species, 
but only accounted for 1.0% of all fishes. Young of year·were 
present throughoP,t the summer and abundance ~eaked in mid-summer 
(0.28 to o.76/m). Numbers began to decline in early autumn 
(0.02 to O.l.5/m2) and reached a low in winter. Size ranges 
ranged from 7 to 84 mm TL. The croaker (Micropogonias undulatus) 
was the fourteenth most abundant species and accounted for o.at 
of all fishes. The timing of croaker recruitment compared ~ell 
with that of r~d 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 (2:3 to 35 mm TL) were also present puring late winter 
and early spring at densities of O. 05 to o. 09/m . 

Microhabitat Analysis: our preliminary analysis of the seasonal 
occurrence of fishes indicates that marsh-edge habitats are 
important to our target species and many other fishes (and · 
invertebrates) that are of direct commercial and sport value in 
themselves or indirectly as forage species. 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 is 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 dietary 
shifts were observed in spotted seatrout in which a larger size 
range of specimens 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 digestive 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 comprising 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. Neve:i.theless, all size classes 
had mysids in their guts. Tanaids and amphipods were also prey 
items. 

For sciaenops ocellatus, 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, ·..;ith 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 g~wth 
increments from lots of 20 postlarval fishes. Initial efforts 
enabled us to interpret 12 of 19 red drum otoli ths 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 is a significant positive linear relationship 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 to fish 
length, as shown by a significantly 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 # NA89WC-H-MF017 

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 cap~ured by various fisheries gears to determine year-class 
struc~ure 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 f=equent 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 sectioning and 
histological examination. Otoliths were sectioned for aqe 
determination. 

Otolith aqe 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 stronq 
in inshore gill net catches. 

over the period July 1987 through August 1989 early stage 
cortical alveolar (CA) oocytes 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 
indica~ing 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 oocytes, occurs 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. 
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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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Introduction: 

The MARFIN program supports a major portion of the State of Florida's black 
mullet research program. The goal of this project is to provide a scientific data 
base for assessment and management of black mullet in the eastern Gulf of Mexico. 
The objectives of the project include: 1) analysis of fishery statistics, based on 
the Harine Fisheries Information System trip ticket data. to examine annual and 
seasonal trends in catch and effort: 2) analysis of biological data. based on 
monthly samples from commercial and experimental operations along 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 major 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 collected from larval/juvenile and hydroacoustic surveys 
in Tampa Bay; and 5) determination of the effects of climatological variability on 
the schooling, population aggregation, offshore spawning migration, and fishery 
production in Tampa Bay System. 

Summary of Results: 

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 result 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, a smaller market and lover 
price. The amount of mullet produced during the spawning season for the roe indus­
try was a major portion (approximately 50S) of the total annual production. 

Monthly length composition data were used to develop seasonal length frequen­
cies associated with common gears used in each of the four study areas along the 
west coast of Florida. Seasonal data on length frequencies also included samples 
from non-selective gears (i.e., haul seines, purse seines, and cast nets). Co111ner­
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 early summer, 3-1/2" to 3-3/4" in late summer, 
and 4" to 4-1/B" in fall). The length-frequency data from various mesh sizes in 
the gill net fishery were used to develop seasonal selection curves to be used in 
black mullet stock assessment. 

The relationships between fork length and total length with calculated regres­
sion equations for the four study areas were reported. Using a non-linear least­
square model. seasonal length-weight relationships were calculated for mullet in 
Tampa Bay-Charlotte Harbor region. Age analysis indicate that otoliths cross-section 
radal distances were directly proportional to, and highly correlated with body 
length for mullet populations in the four major areas. These relationships were used 
to back-calculate lengths at ages. Non-linear least-square models. 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 
were found to exist in all comparisons. Using the age-length key approach, the age 
compositions of the black mullet 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 analysis based on samples collected seasonally from eight 
locations along the east and west coast of Florida indicated no evidence for genetic 
~ubstructuring of black mullet populations in Florida. In general. allele frequency 
variations among samples within locales were as great or greater than variation 
among locales. This was true for locales as distant geographically as Pensacola Bay 
and the northeast (Atlantic) coast of Florida. 

A total of 25.641 black mullet have been tagged and released 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 Pensacola 
regions. 

Mark/recapture data were used to examine the inter- and intra bay system move­
ment patterns of black mullet. Black mullet along 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 shallow, 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 biological 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 
Novemeer 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. larval mullet were less abundant in December 
1987 than in January 1987, even though the stations sampled during the December 
cruise extended further out into the predicted spawning area than did the January 
cruise. 7his may indicate more·spawning occurs at these particular 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 were 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 Decemeer 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 low 
numbers of difficult-to-sample querimana stage black mullet. The densities recorded 
were much lower than the abundance observed in the bayou: however. these densities 
appeared to 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 mullet 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 surveys 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 mullet school 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 mullet schooling aggregation (availability) and offshore 
migration ciuring 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 mullet schooling activities peak during active cold front events during 
the spawning season. An active cold front was associated with strong northwesterly 
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. Commercial catch, effort, and catch per trip increased signifi­
cantly during active cold front events. Days with cold front events contributed 
approximately 49% of the total mullet production during the roe mullet season. 
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ABSTRACT 

INTRODUCTION 

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

SUMMARY OF RESULTS 

Mullet samples were taken on 23 occasions during 1988-89 with 
1,448 individual fish measured. Mullet were sampled at roe­
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 1988-89 approximately 2.4 million pounds of mullet 
were utilized in the roe-mullet industry. Over 262,000 pounds of 
mullet roe, valued at $1.77 million were produced during 1988. 
The sta~e 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; ~here as in 1987 3+ and 4+ age classes dominated the catch. 
The Graham-Schaefer curve for the Gulf of Mexico mullet fishery 
indica~ed that the 1988 harvest was slightly above MSY. The 
Alabama roe-mullet industry in 1988 provided employmen~ for 
numerous Gulf Coast fishermen and approximately 130 Alabama 
processing plant employees. 
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Dynamics and Life History of Striped Mullet in 

Louisiana (Grant No. NA88WCHMF-197) 
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Coastal Fisheries Institute 
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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, still the resultant 
litera~ure tends to be confusing, particularly when applied to a specific 
area like Louisiana where little research has been previously done. Data 
for northern Gulf of Mexico populations, particularly Louisiana are 
limited, and for the most part, consist 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. 1st 
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 translucent margin to see if this analysis 
was also compatible with a single annulus concept. 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 
estima~or of age (Figure 2). 

104 



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 1 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, although some do 
not spawn until their third year; most females spawn for their first ~ime 
when they are three, although some produce their first mature oocytes at 
the end of their second year of life. 

Since 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 LDH-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 pattern of variation 
is evident. 
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Table 1. Percent of each margin type showing the relationship of degree 
of completeness 1 of a opaque vs. translucent margin in 
Louisiana striped mullet sagitta, showing annulus formation 
between April and June. 

OPAQUE TRANSLUCENT 
Month 1 2 3 4 5 

J 16.7 

F 0.5 

A 7.6 5.0 2.5 

17.4 39.2 30.4 4.3 

J 22.2 27.8 27.8 

J 5.4 70.3 24.3 

A 26.9 73.1 

s .9 31.0 58.4 

0 25.2 

N .9 29.1 

D 24.7 

1 Opaque: "1" = 0 to 1/3 complete, "2" = 1/3 to 2/3, "3" = 2/3 to 
completely formed 

6 

83.3 

99.5 

100.0 

84.9 

8.7 

22.2 

9.7 

74.8 

70.0 

75.3 

Translucent: 11 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. t1 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 (O) 0 o 
220 (14) 1 6 (100) 2 - 0 
230 (31) 4 9 (43) 3 4 
240 (0) 0 19 (17) 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) 0 12 (0) 0 71 
290 (O) 0 18 (0) 0 79 
300 (0) 0 13 (0) 0 71 

1 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 1. Relationship of percent of striped mullet otoliths with 
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Figure Ja. Electropherogram of G-6-PDH dimer from liver tissue 
of Louisiana striped mullet. 

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

Figure Jc. Electronherogram 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 (Scomberomorus maculatus) OFF WEST FLORIDA 

Dr. Nelson M. Ehrhardt 
Rosenstiel School of Marine and Atmospheric Science 

University of Miami 

Introduc-:!on 

This is the second year of a three year projec~ designed to 
improve the data base used to assess Spanish mackerel stocks in 
the eas~ern Gulf of Mexico. Objectives are: 1) to design and 
implement a 3-year frame survey to collec~ supplementary size 
frequencies and catch per unit of effort in the commercial 
fishery off the west =cast of Florida, and 2) to evaluate 
accuracy and precision of the information presen~ly gathered by 
various other sources. This project is part of the National 
~arine Fisheries service cooperative mackerel =esearch efforts in 
the southeastern Atlantic. 

Summarv of Results 

Field work was implemented at the on set of the 1988-1989 
fishing season in southern 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-lb bail 
of fish randomly drawn from each 2500 lb of fish landed by each 
sampled vessel. All fish were measured to the nearest 0.5 cm, and 
sub-samples consisting of the first 3 fish in a length class were 
separated for biological measurements (sex, weight, etc.) and 
otoliths extraction. Total landings per sampled vessel, number of 
sets, and characteristics of the gear were also recorded. 

During the period December 1988 March 1989 a total of 
12.242 Spanish mackerel were measured from samples randomly drawn 
from 830.952 lb of fish landed in West E'lorida. The data 
collected have been submitted to the National 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 

Sample Size 
Catch Sampled 
Number of Fish Measured 

1987-1988 

6,473 lb 
369,260 lb 

-3, 720 

1988-1989 

16,460 lb 
830,952 lb 

12,242 

Length frequency data collected by the Florida Department of 
Natural Resources (FDNR) and National Marine Fisheries Service 
(NMFS) were evaluated relative to the supplementary information 
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collec'ted by this project. Results indicc;.'te that FDNR data are 
represen'tative of incidental Spanish mackerel landed by the 
pompano fleet but not of Spanish mackerel landed by Spanish 
mackerel run-around gillne'tters. ~IMFS data collected in Key .West 
differ from data collec'ted in Key Wes't by this project. 
Discrepancies emerge from differences in experimen'tal design, 
sample size and the ~se of raising factors based on estimated 
sample size of ~iMFS records derived f::-om highly ?aric;.ble 
leng'th-weight relationships. 
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KING AND SPANISH MACKEREL MIGRATION AND 
STOCK ASSESSMENT STUDY IN THE SOUTHERN GULF OF MEXICO 

Introduction 

Objectives: 

KAREN H. BURNS AND BRUCE D. FORTUNE 

MOTE MARINE LABORATORY 
1600 CITY ISLAND PARK 

SARASOTA, FLORIDA 34236 
(813) 388-4441 

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 Historica1 Landings Data for king and Spanish 
mackerel for the southern Gulf of Mexico. 

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

5) To collect king and Spanish mackerel otoliths 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 Institute Nacional de 
la Pesca (!NP) under the auspices of the MEXUS-GULF Agreement. 

Sumnarv of Results 
To determine movement and migration patterns for king (Scomberomorus 
cavalla) and Spanish (Scomberomorus maculatus) mackerel during 1989 
in the southern Gulf of Mexico, 546 .king (KM) and 43 Spanish (SM) 
mackerel were tagged off Mexico. These results increase the four-
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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!­
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, provid..ing 
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 adult mackerel and 
103 juvenile king mackerel samples have been sent to NMFS-Panama 
City for eleci;rophoretic 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. 
Otol iths 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 
otoliths is 286. Right otoliths were sent to NMFS-Panama City, the 
left to INP-Mexi co City. MHL 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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PRESENTER: Steve Breland 

MS/NMFS Kin; and Sp~n•an M&C~e~el Samplinq Pro~ram 
(MARFIN Grant No. NA89WC-H-MDC08) 

ABSTRACT· 

T~e ?u:pose cf this gran~ was to provide supplemen~al 
biolcgical intormacicn on Kinq and Span1sh Mac~erel data collec~ad 
gulf-wiaa. The supplemen~al in~orma~icn on the mackerel oau;nt in 
~mi near Mississ.ipp1 wacars will be used to form !!.aheriaa 
rnanaqe~en~ decisions fer mac~arel stocks in ~ha Gulf of Mexico • 

• 
Kini and Span1sh Mackerel biolcqical data were collected !rem 

fish ~:uses, char~sr beats, fiah1nq ~ournamen~s and recraae1on&l 
fishermen. All fish ware measured to the naaras~ can~ime~er. and 
if possible sex was dete:r:minec:t. The heacis were removed fer otclit.h 
and tissue samples. The cnly informa~ion that could be obtained 
frorn t::.a ocmmcarcial fish houses w-a.a lenc;~h inicrmat:icn. Almost al.l. 
of the ctolith anc:i tissue samples cama f::om the recreational. 
sector. 

A to~al o! 330 Spanish ~~ckarel were measured. Of these 261 
otolith and tissue samp~ea were cbeained and sent: cc the Panama 
C~ty L~ for analysis. Almoac all fi#h'ware cau;he hock and line. 

A total uf S4 K1nq Mackerel were measured and sexea1 and 52 
oi:clit~ and tissue samples ware collected. Ot the Kinq Mackerel 
measured all were eauqht nook and lina. Colleceion was dona f:cm 
Octo~er 1988 to presen~. 
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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 
Rosenstiel School of Marine and Atmospheric Science 

University of Miami 

ABSTRACT 
-

The goal of this project is to provide a method for ~educing 
conflict among commercial user groups in the Gulf of Mexico king 
mackerel fishery by identifying the set of target options in 
which both user groups will benefit in the long term. 
Specifically, the objectives of the project are to 1) develop and 
make available a multi-user utility per recruit model and 
describe its use in reducing user conflicts, 2) demons~rate the 
applicability of the method to 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 i~proved 
analyses and the expected benefits from obtaining the additional 
informa~ion. 

The ?reject was implemented in the spring of 1989 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 Mexico 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 based on 
the value judgement as to the relative importance of one dollar 
of commercial utility versus one unit of recreational angler 
satisfaction. Commercial utility (benefit) per recruit has been 
taken := 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. 
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EXPANDED KING MACKEREL AND REEF FISH BIOPROFILE 
AND CATCH AND EFFORT DATA COLLECTION AND 

ANALYSIS PROGRAM IN LOUISIANA 

MARFIN Project :fNA89WC-H-MF012 

Sandra J. Russell 
Coastal Fisheries Institute 

Center for Wetland Resources 
Louisiana State University 
Baton Rouge, LA. i0803-7503 

The principal investigator has been gathering catch/effort information 
and length and sex COtnl>OSition 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 
overe:qiloited king mackerel fishery in the Gulf, and the Gulf Council 
expressed a need for more individual trip and catch data. Thus. CFI's 
expanded king mackerel sallllJling 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 this study were to expand the catch and 
effort, sex, length, and age COtnl>OSition data collection from the recreational 
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 fish, to obtain muscle tissue sallllJles. 
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 SallllJler was hired to interview boat captains, 
measure sub&BJlll'les of their catches, and attend fishing tournaments to 
obtain biological SallllJles 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, groupers. and mackerel. These were to be used in updating 
the NMFS conversion factors which are used for reporting landings and 
monitoring quotas. Thia aspect of the project was discontinued in 
October 1988 due to a lack of cooperation from the fishermen. 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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Page 2 
MARFIN Mackerel/Reef Fish Summary 

in Mia~i for incorporation into its TIP data base. 

From October 1986 through July 1989, CFI port samplers conducted 394 
commercial vessel interviews (125 mackerel trolling, 126 bandit. 19 buov, 
45 longline, 39 handline, 24 multiple gear, and 16 tuna 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. 4l7 
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 muscle 
tissue samples, and 55 eye lenses from king mackerel, and have shipped 
approxil:ately 200 whole Spanish mackerel to the Lab. Conversion factors 
were developed for snappers, groupers, tilefish, and king mackerel. 
Approxil:ately 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 
drastically during the three years of this project. Landings are now 
more widespread along the coast than they were in 1986, and Grand Isle 
can no longer be considered the dominant port for both fisheries. 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 snapper populations appear to be rather 
healthy in this part of the Gulf as seen 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 •.;ith attendant fisheries unique to each group, and the same probably 
holds t~e for the other Gulf States, the Gulf of Mexico Fishery Managemenc 
Council should consider managing them as individual units or groups of 
units, racher than arbitrarily dividing the Gulf into eastern and western 
sectors. With reduced fleet sizes in these fisheries, this would be an 
excellent time to implemen~ 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 Beach Road 
Panama City, FL 32408 

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

Length frequencies: 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 Atlan~ic. 

Otoliths: Otoliths were sampled for age determinations. 
otoliths from approxima~ely 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 aqe 
the fish. The age data along with the length and sex data were 
used to develop age-length keys. The keys 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 proportion of western 
fish declines from Texas to Florida and the propor~ion 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 15, 1989, 52 
tagged fish have been recovered (2.54% recovery rate). Six 
recoveries were to the north and 8 recoveries to the south of the 
tagqing area. one recovery was made in the Gulf of Mexico. (see 
figure). 
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Acceatable biolQgical catches: Stock assessment personnel 
determined ABCs for the 1988-89 f ishinq year as follows: 

Million :gounds 
Stock Fishing year ABC TAC 

Atlantic 
king mackerel Apr 1, 1989 to Mar 31, 1990 6.9-15.4 9.00 
Spanish mackerel Apr 1, 1989 to Mar 31, 1990 4.l-7.4 6.00 

Gulf 
King mackerel Jul 1, 1989 to Jun 30, 1990 2.7-5.8 4.25 
Spanish mackerel Jul 1, 1989 to Jun 30, 1990 4.9-6.5 s.25 

Total allowable catches were established by the fishery 
management councils, as required by the fishery manaqement plan, 
the TACs were set within the ranqe of ABCs. 
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Recoveries of kinq mackerel taqqed and re.leased off southeast 
Florida (cress-hatched area) from December 6, 1988, throuqh Apri.l 
14, 1989. Arrows indicate direction of movement: numbers iif 
circles indicate numbers· of recaptured fish. 
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COLLECTION, PRESERVATION, STORAGE, AND SHIPPING 
FOOD GRADE GULF MENHADEN (FGGM) FOR NEW PRODUCT TRIALS 

(Grant No. NA89WC-H-MF022; Start : 07-01-88 End 

T. M. Miller, Marine Chemurgies 
1834 J. Bell Ln., Newport, NC 28570 

J. w. Stuart, Empire Menhaden Co., Inc. 
P. o. Box 98, Empire, LA 70050 

09-30-89) 

w. B. Wallace, Wallace Menhaden Products, Inc. 
P. o. 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 0 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. l 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, qr 
to a freezing and storage facility. The fish varied in length 
and weight. Suitability for specific end uses was examined, 
as i~ 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 
ut>es <lfter six months. Improvements now l"leing evaluated in­
clude compacting whole fish in gelatin coated blocks, and use 
of glazes and protective packaging. 

!land 
FUGM 
then 
from 

or automated dressing of 
starts wit.h removing the 
lateral cuts to separate 
belly flaps. 

frozen 
heads, 
backs 

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, '.·;ere produced, evaluated by 
ta::;te parn::ls, and secved .:1t two seafood fesLivals. Half of 
Lht: rarticipant.s rated the snusaqes <1s "acceptahle" and per­
sons over forty rated them ld lJher. A casing manuiacturer 1 s 
test kitchen judged them "promising", offered equipment, and 
use of their pilot plant. 

A 38 page manuscript, enti tlt::d, "L-:"resh-caught Gulf Menhaden 
for Foods and Feeds", March, l 989, \·1as prepared and distri­
tiut ed to initiate cont.acts with potential FGGM users. 

Onqoi.ng work includes col1ections anct shore handling of Gulf 
menhaden, commercial freezing, packinq and storing, and 
processing experiments in a Louisiana plant. 
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Figure 1. 

CHESTER-JENSEN 
BTU RECOVERY 
SYSTEM 

Source: 
Greg Hart, 
Chester-Jensen Co. 
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Figure 2. 

P.llESS CAKE 
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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 

r·esident 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 Colleen c. Coogan 
Florida Marine Research Institute 

Florida Department of Natural Resources 
100 Eighth Avenue S.E. 

St. Petersburg, Florida 33701-5095 

Introduction 

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 
measuri~g 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 5, 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 encompasses 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 appropriate STSSN participant is contacted if a 
stranded carcass is sighted from the air. 

Gross external examinations are conducted on all carcasses 
and necropsies are performed an fresh or unusual specimens, 
following the guidelines of Wolke and George (1981). stranding 
reports for NMFS Zones 4 and 5 are collected, and analyzed far 
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, Lepidochelys 
kempi; 16 green turtles, Chelonia mydas, 1 hawksbill, 
Eretmochelys irnbricata 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 to 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 frequency and 
type of strandings in the survey area, and thereby allowing the 
assessment of the effectiveness of TEDs. 
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E:dward Klima 

IMPROVEO--SEA 'I'tra'1'Ll!: S1I'ItANDIN'G AND SALVAGE NETWORX ( STSSN} 
IN SHRIMP STATIS'l'ICAL SUSARZAS 17-21, 

SOtrrHWES'1'Elm LOUISIANA ANO TEXAS 

uocwnen~a~ion of sea turtla strandinqa on a syatamatic, year-round 
basi3 offar1 one of tha simple•~ and moat coat•etfactiva ways o~ 
~e~ermininq tamporal-spatial distri=ution and year tc year ~rands in sea 
tu=t!a morcalitiea at sea. crndar this continuinq MARFIN projac~, barrier 
baac~a• in Taxaa and southwaatarn Lauiaiana ara surveyed at laaat aemi­
mont~l y year-round. 

For each strandinq, and to the extant poaaibla, surveyors idantify 
species, datarmina size, s•x, loca~icn, condition, external injuriaa, 
mutilations, :culinq and al:)normalitiaa. Completed standardized atrandinq 
forms (tiald data she•~•) ara au~mittad to th• Stata Coordinators of t.ha 
S'1'SSN. sea ~urtla carcasaaa ara provided to Texaa Ai.M University for 
necropsy, food habits analysis, curation, etc. (under th• NMFB-TAMU 
coopera~iva Aqraamant). Tha au:v•y• ara oocrdinatad with cthar projects, 
inclu~ir.q thcsa conductin; nacropaia• oi s•a turtle carca•••• (TAXUl, 
dcC".:man~inq dabris-entanqlamen~ avant• thrcuqh barrier baacn samplin; 
survays, conductinq radio- and sonic- trackinq atudia•, and rahal)ilitatinq 
live-strandad. aaa turtle• (NlO'S Galva•tcn L&J:)cratcry). L1va•strandad ••a 
ture~aa are collaatad fer rehabilitation, taqqinq, rel•••• and t:aalcinq by 
other projects at th• Galvea~cn Laboratory. 

Tha surveyed coa•tlin• ancompa•••• tha antira Taxaa coaat !rem the Rio 
Granda River to th• Sal)ina River (axclUdinq th• Pac!ra Ialand National 
sea1r.ore surveyed tor atrandinqa by National Park service - NPS, an4 th• 
Wynn aanch portion o~ Mata;crda Island, a\ll'Vayad tor strandinqa by the U.S. 
Fish and Wildlifa servica - FWB}, and th• 1outhwaatern I.ouiaiana ccaat trom 
t.lta su,ina River to tha Mamantau River. It rapraaanta all accaa•jble 
oarriar beach•• in Taxaa and scuthwa•t•rn Louiaiana where turtla• can ba 
f eunc1 stranded. 

This pr=ject rapr•••n~• cna maana o~ taatinq tha worxinq nUll. 
hypothaaia ~hat ••• turtla atrandinqa ara net caua•d by man. Thara are a 
n~er o~ aaaumptiona undarlyinq tha taatinq ct thi• hypc~aaia, inaludinq 
but not limitad tc the tollcwinqz (1) the•• who mi~ht taka ••• turtle• 
ir.cidantally (a.q., Whan •hrimpinq without TEI>a, when uainq exislcaivaa te~ 
pa~roleum platter: ramcval, when spcrtfishinq, a~c.) do no~ mu~1l&~• them 
i~ such ways that pravant their carca•••• trcm flcatinq onto a baaoh, (2) 
etr~ndad sea turtlaa exhibit avidanca or lack tharaci o~ natural or man­
caused trauma, ate. that prcvida evidanca of injury, •Xhauaticn or daath 
fcllow•d by atrandinq, (3) atrandinqa on a qiven beach raflact impact• 
within tha adjacent coaa~al watara in which man•s at-••• activitiaa tak• 
place, rather than in mer• diatant watara, and (4) ••• tu~l• •trandinqa 
rspraaant a siqnifican~ pcr~icn of the total at-••• mcrtalitiaa (non• 
cons~pti va) • 

A tctal cf Sl5 sea turtle strandinqa (prali:inary data) ware 
dccu:::antad alonq surveyed barriar ~each•• trcm 1988-Auqua~ 1989. 
~oqqarhaads (40') and Kemp•s ridlaya (39%) deminatad tha atrandinq•. April 
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(24') waa tna peak month tcr strandinqa, but a minor secondary peak 
occu~~ad in Auquat"; Galveatcn (22') and Nuacea (18') cauntia• in Taxaa, 
and c:uercn Pariah (l7'), Lauiaiana, axhil:;)ited th• larqaat num=ara of · 
strandinqa. Ma•~ strandin;a occurred on baacne• in Shrimp stat1atical 
suba=aa 1a (33,). out of 744 daad·•~randad ••• turtlaa, 157 nacrcpaiaa 
were perfor:ad. 

out of 7l live-strandad sea turtle•, lO were relaaaed i:nmadiataly and 
22 aeter rana~ilitaticn. Ancthar 25 currently ara beinq raha~ilitatad, and 
14 diad in captivity after attamp~a at rahabilitaticn. one ~urtla ia 
pax-m!nantly handicapped by severe injuriaa, and althcuqh it has reccvarad 
it c3nnct :Ca releaaed. 

Thcu;h sea turtla atrandin;a have ceen linkad tc commercial shri:pinq 
ac~ivity ar.~ patrclaum platfcrm removal uain; explcaivaa, it is raccc;nizad 
that thara are many other cauaea of at-••• mortality in aea t~rtlaa, 
incl~~inq en~anqlam•n~ in discarded fiahinq qear, inqaation of debris o: 
tar, ;ap~ura by hock-and-lina fishe:man, ate. Aaauminq that shrimpinq ha• 
ba•n a major cause ot saa turtle atrandinqs in Texaa and aouthwaatarn 
Louisiana, ·.:.se o~ Tl:ga in th••• araaa •l'lculd raault in a aubatantial.. 
reduc~ion i: sea tur1:la mortality and atranainqa, aa~acially in s~atiatical 
Shri:p Sul:::araaa l7-li known tc prcduca larqa quan~itia• of shri:tl'. Uaa ci 
TE~s would ~=~ :a expected to ca acccmpaniad by a major raduct1on in aaa 
turtla stranain;a on th• surveyed ccaata if ahrimpinq ware not a majo: 
cause ot sea turtla mortality ana atrandinqa. 
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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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PRESENTER: Bob Jones 

"CONTINUED INTRODUCTION OF TEDS ANO .ENHANCEMENT OF SHRIMP TRAWL 
SELEC'l'l:VITY"IN THE GULF SHRIMP.FISHERY" 

NA87-WC-H-06126 (10/1/87 • 9/30/89) 

Thomas J. Murray, Executive Director 
Gulf & south Atlantic Fisheries Development 

Foundation, Inc. 
5401 w. Kennedy Blvd., suite 669 
Tampa, FL 33609 
(813) 236-8390 

:ntroduction and Problem: 

Due to the prominence of the shrimp fishery, trawls represent the 
t-:rincipal 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 Endangered Species Act. While work 
has been done by the National Marine Fisheries pervice (NMFS) and 
~ts predecessor, the Bureau of Commercial Fisheries, to create more 
selectivity to target species through such trawl adaptation as 
turtle excluder devices or f inf ish separator trawls, the technoloqy 
has not been readily accepted and improved upon by the shrimp 
fishery. Based upon the continued lack of technoloqy development 
and transfer in the shrimp harvesting industry and the pendinq 
impcsit~on of strinqent federal quidelines for sea turtle 
protect~on, the Foundation sought and received MARFIN fundinq to 
attemo-c -to continue the introduction at TEOs and enhance their 
design :~ the Gulf shrimp fishery. 

~he project objectives: 

. 
..... . 
.., -. 

To expedite and expand tha introduction of the ~arious trawl 
excluder devices (TEDs) in the Gulf _shrimp fishery; and 

To assist members of the shrimp industry in developing daviees 
or variations in trawl designs which would enhance selectivity 
in ~he trawl opera~ions. 

Jn summary, the work attempts to expand existing cooperative shrimp 
industry, sea-grant, and NMFS efforts to develop and refine TEOs 
for Gul! shrimpers: to familiarize shrimpers with the various 
designs and their use; to aid in the ease of adapting these 
specialized trawl devices: and to assist industry -:nember~ in 
develocina devices or variations that achieve greater efficiency 
while :..~eting the regulations imposed by the Endanaered soecies 
i;ct. ;.,. "two-pronged" approach was developed. The Gulf sea grant 
i:~xtens ic:-i programs from 'I'exas to ·Florida were contracted to achieve 
certain ~asks in the area of TED technology transfer. In general, 
~hese tasks were: 

14 I 



l. 

..., ... 

..., _, . 

4. 

5 • 

6. 

.., 
' . 
a. 

To assist shrimpars in adapting existing TEO designs into their 
vessel operations1 . 

To assist members of the industry in developing devices which 
would achieve grea~er selectivity; 

To.adapt existing technology and develop n~w designs for TEDs 
which would effectively catch shrimp and exclude marine turtles 
on all types of bottom conditions; · 

To support the transfer of existing TEO technology; 

To facilitate effor~s by the industry in compiling and 
desseminating information on new TED developments, field-trial 
results and refinements of existing TEO designs: 

To field and direct questions from shrimpers on TED 
ins~allation, trouble-shooting, etc.; 

To coordinate ~he acquisition of various devices for industry 
trawls: and 

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 
project was established enlisting the talents of the major trade 
associations in the Gult of Mexico. While the sea grant university 
~;ystem was attemptinc; to disseminate existing intormation on TED 
designs, less burdensome adaptations to these trawls were sou9ht, 
and innovators solicited from the shrimp industry to submit designs 
tor new adaptations to turtle excluder devices. Of new designs 
submitted, a limited number were selected for testing for shrimp 
retention and turtle exclusion. 

:n summary, a broad based and eclectic approach to TED technolqoy 
cevelopment transfer was envisioned as the basis for the MARFIN TED 
work funded by the Foundation. While numerous successes resulted 
i~ education and development, chronic uncertainty on the final 
implementation of TED regulations caused interest in technology 
development and transfer to vacillate. currently, the project is 
beinc; recommended for an extension in performance period. 
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ASSESSMENT OF BYCA!CH IN THE LOUISIANA SHRIMP FISHERY 
Grant No. NA89WC-H-MF006 

Louisiana 
Mr. Gerald Adkins 

De~artment of Wildlife and 
· Post Office Box 189 
Bourg, Louisiana 70343 

Abstract 

Fisheries 

A one-year study designed to document the byca~ch of shr±mp 

trawlers and wingneccers in co&~~~l and offshora Louisiana WQ::r: 

began January 1, 1989. Actual field work began April 21, May 22, 

or June 5, dependent upon opening dates of the shrimp seasons. 

Samples were ga.thereci frcm ccaatal Louisiana f rem sa.mp ling 

grids; these grids are the same aa NMFS grids utilized for 

landings/harvest data. Approximately 36 samples are scneduled 

monthly in offshore trawl, inshore trawl and inshore wingnee 

areas. 

Samples thus far have revealed most bycatch is juveniles of 

various species; Atlantic croaker 1 a pot, bay anchovy, 

cu~laaafish, flatfish, and asaor~ed crab species com~rised the 

bulk of all 20 liter samples analyzed. 

Introduction 

The shrimp fishing industry in Louisiana is one of the 

nation 1 s largest. Recent NMFS data indicate landings of shrimp 

in Louisiana ranks among the top three nationally on an annual 

basis, and meat often first. 

This fishery is accomplished in three basic modes: a) 

offshore trawling, b) inshore trawling, and c) wingnetting. 

Landings of various marine species which are not utilized has and 

is a mat~er of contention in various schools of thought. This 
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aspect== the fishery is largely undocumented, although 

well·kno~n. This study will provide quantitative data relative 

to number and species of those organisms removed from existing 

populatio~s, but no~ utilized. 

Summary 

ln samples collected thus far, major components of the 

bycaech ~ave been identified, Several problems were recognized, 

and some ~edifications to the project were necessary. D&ta 

continues co be collected, and no final analysis has been made. 
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~{~ 1 e: Shrimp Fisheries Management to Increase Economic Returns 

~~a~t =: NA88-WC-HMF-199 

:~yest~;ators: Jr. Wade L. Griffin, Depart~ent of Agricultural 
~conomics, Texas A&M University, College Station, 7X 77843-2124. 
3ruce Mccarl, Jepartment of Agricultural Economics, :exas A&M 
~~ivers~~y, College Station, :x 77843-2124. Chris Oliver, 
:epart~ent of Agricultural Economics, Texas A&M University, 
College Station, 7X 77843-2124. 

=~~=:~~;-~;n: ~his is the third year of a three year project. '7he 
=~rst year was to rebuild the GBFSM to analyze the Texas closure 
~nd other policy strategies. The second year was to develop a 
~athematical programming model to determine management policies 
~hat would maximize consumer and producer surplus. The third year 
cf the project was to analize alternative management policies with 
~oth ~cdels in conjunction with the Texas Parks and Wildlife 
:epart~ent. ~he mathematical programming model was developed for 
~n economic evaluation of possible shri~p harvesting regulations 
cff the Texas coast in 1985. ~he model was used to see how the 
existing shri.~ping pattern differs from the optimal patterns under 
the prevailing biological conditions, the characteristics of the 
shrimp fleet operating in Texas waters, and the market conditions 
of 1985. 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 en market conditions and rent. Most of the model was rebuilt 
in the first year of the project in conjuction with the Texas 
?arks and Wildlife Department. An attempt was made to redistribute 
days fished and landing data f=om depth zone to policy zone. 
After a year of t=ying to use the redistributed data it was 
determined that the results were invalid. GBFSM was tuned in the 
summer of 1989 in conjunction with the Texas Parks and Wildlife 
Depart~ent. We are now in the process of analyzing the Texas 
~losure ~~ 200 miles. Also the model use ~o be used on a monthly 
time s~ep and the decision making process for increasing or 
decreasing days fished and number of vessels works only for a 
~onthly ~ime step. Since we have gone to a 2.5 day time seep in 
the model, the decision making process will have to be rebuilt. 

To analyze the Texas closure with the current version of the 
~odel, ~=e and post fishing patterns in depths greater than 5 
fathoms offshore were used in the model while holding all other 
things constant. The pre-closure fishing patterns were the 
average days fished for the period 1963-1980 and the post-closure 
fishir.q patterns were the average days fished far the period 1981-
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1985. :~e inshore and 1-5 fathoms offshore fishing patterns were 
held constant at the average days fished for the period 1981-1985. 
The pre-closure fishing patterns in depths greater than 5 fathoms 
were inflated to the same total level as the post-closure fishing 
patterns. Days fished had to be increased 1.9% for brown shrimp 
and 33.7% for white shrimp. Two different tjpes of runs were made 
to anali=e the closure. The first was a deterministic run and the 
second ~as a stochastic run. The stochastic r~n was made to see 
if varyi~g recruiment made a difference in the results of the 
closure policy. 

Summ::;:::-'{ ~-= P.esuH-'"': 3rown shrimp landings increased 3.8% d:.:.e to 
~he closure and the change in the count law. ~'1hite shrimp 
increased 7.6% due to the increase in days dished and a change in 
~he coun~ law. ~he overall increase in landings was 4.9%. 

~evenue increased 4.8% for brown shrimp and 1.7% for white shrimp. 
Total costs increased 1.4% for brown shrimp and remained constant 
for white shrimp. Overall revenue went up 3.9% and overall cost 
· . .;ent :lp 2. % • 

:he closure adds $3.3 million in rent to the brown shrimp fishery 
and $0.7 ~illion in rent to the white shrimp fishery. It should 
be noted that with these positive rents that additional fishermen 
will enter the fishery and dissipate these rents. 
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~~~ 10 : ~conomic Impact of TEDs on the Shrimp Indus~ry 

,-:ra'l"'),t- : : ~JA89-WC-HMF-024 

:'."'.ves~';4:c=s: ~r. Wade L. Griffin, Department of Agric~lt~ral 
~cono~~:s. :exas A&M University, College Station, 7X 77843-2l24. 
:~ris :::.~er, Department of Agricultural Economics, :exas A&M 
~nivers~=7, College Station, TX 77843-2124. 

..... - __ ........ --.-""II. :n order to measure the economic i::ipact s::r:.:::p --·wrr?rtrw x··· 

:ost ~~e :.: use of TEDs (by all vessels in all depths simulta­
:--.eous:~·: :.::e GBFSM bioeconomic fishery simulai:ion model '.vas 
·..:.=ili=:d. ?or examnle, a 5% loss of shrimn due to i:he use of a ':'::'.:D 
ievice ~s applied to all depths where TEDs were required. :~e 5% 
:.::ai: a=e lest at any given depth are then allowed to continue 
growir.~ and migrating to other depths where they may be caught ~y 
subsecr.:eni: :ishir.g effort. They also die of natural mort:ality. 
':'his ~=ans t~at part of shrimp lost due to the TED device ~ay be 
::-_arvest:d a-i: a different time, in a different: depth zone, and ai: a 
:arger. ~ere valuable size. ~~e simula-i:ion model was used in 
:rder :.: ccrrectly depict this phenomenon. 

?or i:::is analysis, landings and effort data were utilized from the 
l963-l?S5 time period. The Gulf of Mexico was divided into 4 major 
shrimp fishery regions and each region analyzed independently. 
Region :. considered only pink shrimp while region 2-4 conside.red 

Reg:..::::n 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 b=::::wn white shrimp. The simulation model was tuned (using 
average effort from the historical period 1963-1980) to accurat:ely 
depict actual landings from same period. To validate the accuracy 
of the simulation the tuned model was first applied against the 
average effort for the period 1981-1985 to see how well it 
predic::.ed average landing for this same period. In the second 
step of validation, actual effort was applied for each year (1963-
1985) a:id the model simulation was run to match landings for each 
year. :sing 1985 as a base year, the appropriate economic data 
was appl~ed in the model to establish base landings, revenue, and 
=ent. ·:~ri:::::.:s TED loss scenarios were then run to compare resul::.s 
to the tase run. This was the preliminary analysis for t~e 
projec~ ~nd was conducted on the basis of target species only :or 
each region. Effects relative to secondary species and by-cai:ch 
are not: :~eluded in this analysis. 
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Summary -- Qesults: Under :he 5% loss as well as under all loss 
scenari=s, the decrease in landings and revenue was less than the 
associated Ted % loss. This is a result of lost shrimp being 
allowed := grow and migrate to other depths to be caught at a 
:araer s:ze. Because of this, the more shallow offshore deoths 
Eisheries will suffer more than the further offshore fisheries. 
?or any ;:ven region, the decrease in landings of larger shrirr.n is 
:ess tha~ :he decrease in landings of smaller shrimp. 

=ecause ~= different fishing patterns in the 4 regions, some 
regions ~>:ll be more impacted by the TED loss than others. :he 
::orida ~:nk shrimp fishery, for example, is predominantly an 
::£shore :ishery from 11 to 20 fathoms in which the benefit of , 
s~aller s~rimp escape 0 to 10 fathoms cannot ~e realized f~lly. 
~~e Texas fishery for brown and white shrimp, on the other hand, 
~ould appear to suffer the least impact from the use of TEDs. 
~his is tecause the fishing effort is more evenly distributed 
:~roughc~: all depth zones enabling the fishery to realize the 
~enefits of near shore shrimp escape. Again, the near shore 
~essels ~~11 suffer at the expense of the vessels which fish 
=~rther :ffshore. 3ecause of the greater number of vessels that 
:ish f~=~~=r offshore, however, :hese offshore vessel class will 
suffer a ~reater overall loss in rent to the fleet. The overall 
results cf the analysis are summarized in the following tables: 
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OVERALL IMPACTS UNDER VARIOUS SCENARIOS: 
REGION 1 

ALL VALUES IN 1 OOO's LANDINGS I REVENUE$ RENT$ 

5 % TED LOSS (offshore) - -516 (-3.SS°/o) -1,224 (-3.5%) - 1,135 -
5 % TED LOSS (bay & offshore4 -519 (-3.68%) - 1,229 (-3.5%) - 1,160 

1 O % 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 ~ 

30 % TED LOSS (offshore) - -3.330 (-23.6%) - 7,991 (-23%) - 6,044 -

~EDUCED TOW TIME (offshore,.._. - 1,592 (-11.3%) -3,796 (-10.9%) - 3,001 

OVERALL IMPACTS UNDER VARIOUS SCENARIOS: 
REGION 2 

ALL VALUES IN 1 OOO's LANDINGS REVENUE$ RENT$ 

5 % TED LOSS (offshore) - -372 (-2°k) -1,302 (-2.4%) - 1,461 ~ 

5 % TEO LOSS (bay & offshore4 -596 (-32'/o) -1,686 (-3.1%) - 1,788 

10 % TED LOSS (offshore) - -747 (-4%) - 2.618 (-4.8%) -2,370 ~ 

20 % TED LOSS (offshore) - - 1 ,508 (-8%) - 5,291 (-9.8%) -4,217 -

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 VARIOUS SCENARIOS: 
REGION 3 

ALL VALUES IN 1 OOO's LANDINGS I REVENUE$ RENT$ 

5 % TED LOSS (offshore) - • 1,607 (-2.4%) - 3,728 (-2.35%) - 3.623 -
5 % TED LOSS <bay & offshore4 • 1,883 (-2.8%) -3,533 (-2.3%) - 3,615 

10 % TED LOSS (offshore) - -3,284 (-5%) - 7,672 (-4.8%) ·6,307 -

20 % TED LOSS (offshorel - • 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 TOW TIME (offshore.._. • 5,035 (-7.S°lo) -11,845 (-7.5%) -9,149 

OVERALL IMPACTS UNDER VARIOUS SCENARIOS: 
REGION 4 

ALL VALUES IN 1 OOO's LANDINGS REVENUE$ RENT$ 

5 % TED LOSS (offshore) ... • 1,443 (-3.1%) -3,751 (-2.7%) - 4,160 

5 % TED LOSS (bay & offshore4 . 233 (· .5%) + 100 (+ .1%) . 1,388 

10 % TED LOSS (offshore) 
... • 2,955 (-6.3%) - 7,738 (-5.5%) - 7,403 

20 % TED LOSS (offshore) - • 6,198 (-13.2%) -16,474 (-11.8%) - 14,502 

I 
30 % TED LOSS (offshore) - • 9,759 (-20.8%) - 26,324 (· 18.8%) - 22.497 

I . 
REDUCED TOW TIME (offshore~ -4,539 (-9.7%) -11,974 (-8.5%) - 10,847 
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OVERALL IMPACTS UNDER VARIOUS SCENARIOS: 
GULFWIDE 

ALL VALUES IN 1 OOO's 

5 % TED LOSS (offshore) --
5 '% TED LOSS (bay & offshore4 

1 O % TED LOSS (offshore) --
20 % TED LOSS (offshore) -
30 % TED LOSS (offshorel -
=iEDUCED TOW TIME (offshore~ 

400 

350 

300 

250 

200 
MUilens 

150 

100 

50 

0 

-50 

-100 
Landings 

lbs. 

I LANDINGS REVENUE$ 

• 3,938 (·2.7%) • 10,005 (-2.6%) 

• 3,321 (-2.2%) • 6,348 (·1.6%) 

·8,032 (-5.5%) -20,516 (-5.3%) 

·16,722 (-11.4%) -43.172 (-11.1%) 

·26.137 (-17.9%) -68.219 (-17.6%) 

·12.292 (8.4%) -31,563 (8.1%) 

2.&%1ou 

Value 
$ 

Rent 
$ 

All Regions Combined 
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RENT$ 

• 10,379 

. 7,951 

• 18,133 

. 34,859 

. 53.364 

. 26.286 

' 
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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, L\ 70803 

Introduction 

The Louisiana inshore shrimp fleet is as complex as it is diverse. 
The commercial shrimp fishermen operate approximately 15,000 to 18,000 
boats ~anging in size from 20 feet to larger than 50 feet, employ several 
different gear t;.rpes. and shrimp from several days a year to more than 
one hundred. 

Though the Louisiana inshore shrimp fishery is of significant value 
to Louisiana and the region, only limited economic research effort has 
aeen 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 analysis. 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; S) 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%. jore 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 
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among workers displaced as a result of the recent Jecline 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 to compensate for recent economic 
losses in their communities. These shrimpers expendea an average of 
40.5% more effort in total shrimping hours in 1987 thau those whose 
shrimping activity was not directly affected. 

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

Cost and revenues data indicate that seasonal net revenues va~ied 
among oath part- and full-time boats, with boats having deck length~ 
between 20-30 feet yielding the greatest seasonal net revenues. 7he 
portion of variable costs spent on fuel and oil, and food by boats 
20 feet 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 
thereby contributing to the increasing rate of total fixed costs relative 
to total revenues. 

As boat size increased, costs increased proportionately 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, tthile boats larger than 50 feet harvested 66% of their catch from 
inshore waters and 34% 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 Analysis of the U.S. Shrimp 
Import Market With Industry Implications 

Walter R. Keithly, 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 some 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 than 
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 
themselves. 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 on the U.S. shrimp industry. This evaluation serves as the 
overall 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 by country (1960-88) 

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. ?roduction 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. Final 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 
homo~enous product in the world market. For example. the Armington trade 
model. ~hich differentiates commodities by kind and origin, can be 
employed 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 
NA89WC-H-MF010 

Dr. Kenneth J. Roberts 
Center for Wetland Resources 
Louisiana State University 

oaten 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 of ten 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 for larger, higher priced shrimp. 
Two major impediments to an evaluation 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 "small" 
shrimp industry is primarily northern Golf based, focusing on the 
Louisiana industry, at least initially, will provide a good indicator. 
Specific objectives are: 

1. 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 "small" shrimp and other sizes. 

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

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

Summarv of Results 

The project began on March 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. 

15 7 



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 :irms. 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 11 small" shrimp, the investigators are collecting primary data 
through 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 11 small" shrimp. 'Jhen 
combined with harvest level value added data, a complete value in use 
portrayal will result. 
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Evaluation of tha ~t of TEDs on Shri."':t' Catch Rates 
in the Gulf o: Mexico 

Edward F. Klima 

Grant No. 89H'S05 

'n".a ~ational Marine Fisheries Service, i."l cooperation with tr.e shrir.;l 
indust...-y, i.'1itiated a Tm Evaluation Program i.'"l the Spri:-.q of 1988. 'Iha 
overall objective of the p:ogzam is to detemine the effec'ts of cam..erc1a.l 
ut:Ui:atio.."l of certi:iad 'IE:ls on ccmnercial ~ trawlers in the South. 
Atlantic ar.d Gulf of MaXicc. The p:rog:mrt is aimeci at detm:mir.ir..g catch 
rates of shrlmp for TEO-equipped t.""mlls am trawls withctlt Tms in sel.ec:1:ed 
shrin;: ::.shinq areas of the southeast reqicn. 

The u.s. Federal Goverrlment im;:lemented mandatory use of T.EDs in tr.a 
Gulf c: Mexi.cc and South Atl.an'Cic in 1988. Ecwaver, t.."la State o:E !.ouiaiana 
sued t.~e Federal Government and the courts upheld tha regulation. ':'ha U.S. 
Canc;resa revised ths date of i.~lemm"taticn to May 1, 1989, for all except 
t.'i.e Cape Canaveral, Florida area. 

'!'mined observers haV9 been placed on shrimp vessels cperatir..q off cf 
Texas, Ta1isimm., Alabmra, .Mi!ss1s11ippi, Florida, Georr;ia and SOlltn c.ucl.im •. 
Thrcuqh 1988, trained observers haw collected. ir.fcmaticn on 39 tri;:a f:= 
Canr.e:rcial vesaels fi.sh:ini fer 2750 hrs. The difference of catch rates of 
shr~ between TED and s~ neu have varied by area and season rm;in; 
fJ:au a leas of 37' to a qain of up to 38'. 'l'h2:ee turtle& have .been cm;ht 
in the Gulf of Mexico and 17 in the Salth Atlantic, all in the non-Im ?'la't8. 
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0\ 
0 

table 1. led Evaluation Project 1.....-y. Cmpariaon of Jil)S to St.....,. tnula ~ 1eosraphic area 11itb ad:titional irafor11&ti0fl on vessel partici­
____ t!!!jot1. nt*t of !fief !!!f obsgwr •n. !f!l lf!e !!U!ber of t..-fles captured GJrioo_ !f!e stt,idx Jhroush J11lr JO. ]989. 

s 
llD V1i StCllldard Jrawl 
lrip by 1rfp ·29X to •10X 

lll.9tler of Vessels 1 

luibet- of lrips 9 

N~r of UJServcr D~ 49 

llalhcr of Hours Fished 398.4 

llLU>er of Turtles Captured 
in Standlird lets 4 

llmber of ltrt les Captured 
in UD·E91if!Ped lets 0 

JED wed for n:scardl Georgia JED 

lime Per Turtle ~ture 
in llCMll"S 99 .6 

Jotal Shri~ Catch 
in IEO lets (lb&)* J.969 

lotal Shri1p tatch 
in Std Meta Utis>.. 4.IH7 

ft:D•s w Stardard lr-.Ls 
Pounds• - n.a 

Percent difference in 
lED net• Stmdard ner -15 

li 

-13& to -6% 

l 

4 

16 

67.Z 

1 

0 

llorriS(IQ JED 

67.2 

1.111 

1,405 

·94 

-1 

Lil L....U. 

-UI to -:SS ·lll to -31 

l 2 

5 3 

52 24 

122.9 182.4 

21 0 

0 0 

Gellrgia JO Seorgia JED 

14.l none C*191tt 

a.zn 1.111 

8.916 J,675 

-642 -5S8 

-7 -\5 

~ l! IA l!" 

-nx to •111 -m to •38X -171 to •15X -451 to -zn 

2 6 6 

1 16 10 2 

43 126 \15 3D 

391.4 1067.9 1554.6 388.a 

9 0 :s 0 

l 0 0 0 

faeclrgia lED Georgia TED 'eorgia JB> Biloid lykid 

:SY.l oone c:&llgl1t 516.2 none alQ\t 

2.507 10.111 12.1~ 1,057 

2.611 10,etl6 12.391 1,440 

-106 -49.l -2116 -3M 

-4 -~ -2 -Zl 

* lhese diltll were collected sinultmleomly .. • qmd-ri_.. vessel whll • Seorvi• JED. lherefore. the IU!lber of abserwr days 111¥1 fhhing houn •re 
not ~l l~ted in th ~tala fl'"lnted In die t•t. 
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INTRO OU CTI ON 

The objective o~ tha T~O Tachnoloqy Transfer projec~ was to 
supper: adop~ion ct TED technoloc;y in the southaaa~ern United 
States by asaistinq the cc:imercial shrimp industry, sea 
Gran~, and Federal and state aqenciaa with TED expertise 
daveloped within the Misai1aipp1 LaDoratories. The o=jective 
waa ~o be accomplished thrcuqh warkshopa and by conductinq 
traininq and problam-salvinq activitiaa on CQl?lmarcial shrimp 
vessels. The project also previdad qaar expertise supper~ to 
an i~pact study conducted by tha Galvaaton La~cratcry to 
determine tha economic affac~ c~ TED• on tha COlllmarcial 
sllri:l)inq industry. overall, tha qcal was to asaiat the 
ccmmarcial industry in adcptinq T~D tachnclcqy under t.~e· 
endanqared specie• requlaticna and minimize the impact of the 
introduction o~ TEOa. 

A series of laqal and other type delays moved the regulation 
implementation date for T?Da !rem May 1989 to curran~ly 
septami=ar 22, 1989. Th• varicua actions durinq this period 
impacted activitiaa and acccmpliahmenta siqnificantly. 
strcnq induat:y reaction• to tna T!:D raqulaticna in soma 
parts c~ tna southaaatarn United Stataa raaultad in fawar 
workshops and on-veaaal demonstrations. 

SUMMARY OJ' UStJLTS 

'l'!:D tachnolcqy transfer asaistance waa provided to individual 
fishermen, induat:y aaaociaticna, sea Grant, and state and 
Federal aqenci••· supplemented with andan;arad spaci•• ba•• 
tunainc; by tha scuthaaa1: P'illhariaa Canter, tha project 
maintained four trained personnel to provide direct technical 
aaaiatanca tc net ahopa, T!:D manu~acturera, individual 
fiahe::men, and daaiqn•r• o~ naw TEDa. Aaaiatanca provided 
included conatructian of T!Da, inat:uc1:ion in tha 
inatallation, tuninq, and operational uaa =~ TEDI, and 
ti-cubl• anaatinq and pro=l•m salvin; on-board commercial 
vessels. 

Whenever paaai~la, tha ti:•~ laval of tachncloqy transfer waa 
to conduct a qroup workahop to prcvida inf o:mation to a• many 
paopla aa paaaiale in a short period ct time. Cata tr0111 
evaluation• ot all cartitiad TEDs, taat reaulta ct new TED 
deaiqns, and raport:ed pro=lama with diiferant TEO desiqna 
under diffarent condition• of uaa w•re provided. 
considerable support waa provided in tha introduction of a 
modif iad Gaarqia •~Yl• qrid TED which haa baen found to be an 
effective davic• at a relatively inaxpansive coat. Video 
tapes daacribinq tha operation and advantaqee and 
diaadvantaqaa of the dif f arent certitied T!Os ware developed 
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and distributed to tishinq orqanizaticns, other researchers, 
qear tachnoloqists, and individual fisherman. 

TED damonstra~icns and workshops were conducted in Georqia, 
Florida, sou~h Carolina, Na~h Carolina, Louisiana, and 
Ala~ama. A tctal of twelve demonstrations and eleven 
workshop• wera conducted in th••• areas. Tach.nical 
a1•iatanca was also prcvidad to tha NMrs Galveston La~oratory 
in ins~allinq and tuninq TEO& en vassals participatinq in 
their economic i~pact study. ~oat ct t~••• ac~ivitias ended 
after :ha eerie• of dalaya in TEC implemen~aticn. A list of 
th.a workanopa and demcnstra~icns is prasentad in Table l. 

A siqni~iean~ attort =~ tha TED Tachnoloqy Transfer project 
ha• baan to provide data and information ~o individuals and 
fishery manaqera (Tabla 2). !ntorlr1at1cn tc fishery manaqers 
attamp~inq ~o reach an accaptabla compromise between 
ccmmarc1al f iahinq intares~s and t~rtla prctacticn actions 
have baan ex~ansive. complete data summaries, :apor~s and 
pareinen~ intormaticn on historical TED rasaarch was prcvidad 
to ~h• National Academy ot science panel diractad to review 
raaaarcn on sea turtle• and TECa. An indepth workshop waa 
held at the Misaissippi L&Doratoriea in Pa•caqcula to 
invaati;ate the relationship ~•tween sea turtle mortality in 
shrimp ~rawla and tcw duration. Tha workshop brouqht 
tcqa~har an expert qrcup of analysts, statisticians, sea 
turi:la phyaiolcqists and bioloqista, and trawlinq gear 
specialist• to analyze sea turtle capture data base• 
collectad by re••arcnera since 1978. The workshop reaultad 
in t.nraa reports representin; tha gaat eatimataa of the 
etfac~ o~ tow tima on saa turtle mortality and shri~pinq 
efficiency. 

A turtle excluder davica certification e~erimant wa• also 
ccnduc~ad throuqh tha Dase tunded TEC Tac.bnclcqy Transfer 
capaDility of th• Miaaiaaippi Lal:2cratcriaa. opara~icnal coat 
ot the study was auppcrtad ~y MARPIN and is repcread 
aaparataly. Thia atudy waa acccmpliahad ta datarmina i~ an 
altarnata cartiticaticn tachniqua could ba davelcped to 
supper: cartiticaticn ot naw TED• if the current techniqua cf 
tcwinq TED• in th• Cap• Canaveral, Florida, ship channel was 
net availaklla. Th• study waa succas•tully completed and 
racommandation• mad• to tha southeast Reqicnal 01rec~cr. 

Internationally, praaentations and papers ware submittad at 
three meetinqa: (l) The Ninth Annual Sea Turtla workshop, 
Jekyll Island, GA, March 1989' (2) World Symposicum on 
Fiahin; Gaar and Fishinq Ve•••l oaai;n, se. John's 
Newfoundland, Novaml:=ar l9BBJ and (3) Selectiva Shrimp Trawl 
worxshop, st. John's Newfoundland, Novam=er 1988. Travel for 
the speaker ~o attend the maetinqs in Newfoundland was paid 
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for by tha workshop sponaorin; group. Technical information 
on T?D daaiqn and use waa also provided to the countries of 
Mexicc, Colombia, Enqland, Auatralia, Canada, Brazil, 
Finland, and the Philippin••· 
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Tabla l. List ot TED damons~ra~ions and workshops. 

l. Bon seccur, At. ' • . • . . . Novam=er 1988 

'· Lafitta, LA . • • . • . • • Dacll?IU:lar 1988 
3. :eon seccur, AL • • • • • . • Novemtiar 1988 
4. Bon seccur, AL • • . • . • • March l989 
5. Bon saccur, AL . • • • I . • March 1989 
6. F1!. Myers, F'L • • • . I ' . March 1989 
7. F1:. Myers, FL . • . • . . • May 1989 
a. Brunswick, GA . I ' • • . • May 1989 
9. Beau:fcrt:, SC • • . • • . • . June 1989 

lO. E~dinqa Pt:. , SC . • • I • . June 1989 
ll. savannah, GA • . • . • I . • June 1989 
12. Maypcrt, FL • • . • . • • . June 1989 
:.3. :aon secour, AL • • • • . • • June 1989 
1.4. Snead's Ferry, NC • • • . . July 1989 
:~. Supply, NC:: . • ' . • . • • . July 1989 
l6. McClallandvilla, SC . . • . July 1989 
:..1. Beau~on, SC • • . • • . • ' July 1989 
lS. R1cnmond Hill, GA . • ' . • July 1989 
19. savannah, GA • . • . . • . • July 1989 
20. Fernandina Beach, ?'L • . • . July 1989 
21. Tarpon Sprinqa, FL • • • I • July 1989 
22. Brunswick, GA • • • . • • . Auc;uat 1989 
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Tabla 2. Requa•t• for T~D technical information. 

Michael Midqell .... Snead's Farry, NC 
John Schafer .••.•..• Fort Myers, FL 
Jim Bahen .•....•.. NC Marina Rescurca ctr. 
Kathy Love .••.••.•• Sprinq, TX 
01eqo Luis Munoz Soaa . • • Boqcta, Colombia 
Gabrial Walker . . . • • . • Niceville, FL 
Paul Raymond • . • . . • • . Florida Marine Patrol 
Richard Perry . . • • . • • Tampa, FL 
Lindsay Aquillad . . • . . • Lale• Charles, LA 
Janie• Wilson . • • . • • . Cl•arwater, FL 
F.R. Shcrt . • . . • . . • • Venus, TX 
John Saker . . • . . . . • . cocoa, rL 
K.J. Taylor ••....•• Lyminqton, Enqland 
Dr. Jeanna Mortimer . . • . Qaineavilla, FL 
TQny Reisinqer . . . . . • • Texas ADI sea Gran~ 
~1cx Monaqhan .....•• NC oapt.ct Natural Rea. 
:~•• Vidal . . • . . . . • • Mexico C!ty, Mexico 
Mika cradqa . . • . • • Queensland, Auatralia 
Kenneth Peare• • . . . • • • Raleiqh, NC 
or. Allsop •••••.••• vancauvar, a.c., Canada 
or. 3llan Pikitch . • • • • University oi· waahin~on 
Julie Huntinqton . . • . . • Marina Instituta, st. 

John's Canada 
Philli; Conolly .••.•• Itijai, s.c., Brazil 
Petar suuronan • . • • • . . Halainki, Finland 
Mika S1qlar . • • . . • • • Juneau, Ala•ka 
suzia Herrinqtcn . • . • • • ~rcJo, FL 
Paul Chri~tian • . . • • • • Gaorqia saa Grant 
S1nky Boons • • • • • • • • Darien, GA 
Stave Parr~sh , •••••• Supply, NC 
Dr. Bill Ho~xinq • • • • • • Alabama sea Grant 
Gary Graham . • • . • • • • Texaa A&M Sea Grant 
Dr. David san.~tcn • • • • • LSU sea Grant 
Marr;aret oavi~on . • • • • sc sea Grant 
Marien Clark• . • • , • • • P~ Sea Grant 
Gen• Nakamura •.•••• NMFS Panama City, FL 
John Wynn . • . • • • • • • Mobil•, AL 
Chadd Anqiar . • . . • , . • Watertown, MA 
Bo» 'l'homa• • • • . • • • • •. New Orleans, LA 
u.s. caaat Guard . . • • • • Mobile1 AL 
Cavid Ccttinqham . . , • . Waahinqtcn, DC 
Ralph Andrew• . • . • • • • Fort My•ra, FL 
Beautcrt Golden . • . . . , Eaat Point, FL 
oave Harrinqton . . . . • Gaorqia Saa Grant 
Sob Jone• • • • • . . • • • sou~heaatarn Shrimp As•n• 
Allen SUhonen . • • . • • Houston, TX 
Scott Hiqhton . . • . . • • Saualito, CA 
s.P. Hunnicutt . • . • • . . La Porta, TX 
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Ta~le 2. Raquaata for TEO tachnical information (continued). 

John Andrew Nelson ..... Bon Secour, AL 
Romeo s. Trone ....... Quezon C1ty, Philippines 
Alan Hut! . , . . . . . . . FL Bur. ot Marine Research 
Sally MUrphy . . • . . . • • sc Dept.of Natural Rea. 
Charle• Karnalla •..••• NMFS~ Waahinq~on, oc 
Jack Woody .••.•..•• U.S. Fish & Wildlife serv. 
Pamala Shapard • . • . . • . Maine capt. ct Marine Rea. 
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Tabla 3. Papers and video presentations. 

P1p1rs 

Fish Behavior and Trawl Ca•iqn: Potantial for Selective 
Trawl Davalopmant. John w. Watson. Prccaedinqs of the 
Worl~ Sympoaium on Fishing Gear and Fishing vaaael oaaiqn. 
st. JQhn's Newtoundland, Canada. Novamear 1988. 

A comparison ot Mathcds fer Evaluatin; Trawlinq Syatams. !an 
K. Workman, John w. Watson and John F. Mitchell. 
Prccaadin;s of the World Symposium on riahinq Gaar and 
F1shin; Va•aal Oaaiqn. St. ~ohn's Nawtcundland, Canada. 
November 1988. 

A Method tor Evaluatinq tha Exclusion ct Juvenile sea T~rtlaa 
trcm -r~rtla Excluder Oevicaa (TEDs~. Jchn r. Mitchell. 
Procaadinqs ot tna Ninth Annual Sea Turtle workshop. 
Jekyll Ialand, GA. February 1989. 

yid191 

Tur~la Excluder oavica Evaluaticna. NM!'S, SEFC,. Mississippi 
Lal:)oratoriaa 

sott TED Evaluations. NM!'S, SEFC, Miaaiaaippi Laboratorie•. 

Texas Saa Trials of TED•. Taxas A&M Mari..~• Extension 
service. 

North Carolina TED Labcratc::y and Field Trials tc Reduce 
Shrimp Loaa. North Carolina Marina Resource center. 
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SMALL TURTLE TED CERTIFICATION STUDY 

INYIS't'.IGATORS 

Dr. Andrew J. Kemmerer 
Wil~ar R. Seidel 

John w. Watacn 

National Marine Fisherias service 
Southeas~ Fisheries canter 
Mississippi La.bcratcriaa 

P.O. Drawer 1207 
Paacaqcula, MS 39!58-1207 
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IN'l'ROOUC'I'ION 

Objec~ivea of the Small Turtle TED certification project 
warat 

l. conduct an experiment to datermine it a procedure 
uainq haadstartsd Kemp's ridley turtles and scuba 
divers could ba developed as an alternate tachmique 
to certify new TEDs. 

2. Conduct field teats usinq the experimental 
prccedure, and video tapa diver-released turtla 
encounters with the new TEO deaiqns for study and 
evaluation by a panel of technical experts. 

3. convene a panel ot technical experts to evaluate 
results of the field teats, datarmine it tha 
technique can be usad as a certification method, 
eataclisn efficiency raaults for eacn of the new 
TEOs teated, and recommend modif ica~ions to the teat 
prcii:ocol. 

4. Maka recommendations to the southeaat Reqicnal 
Directer on use ot the tachniqua and raaultinq 
pertormanca ct each new TED tasted. 

StJMMAR.Y OF RESULTS 

The diver-conducted study uainq small headstarted turtles to 
determine ••cape etf icienciaa of new TED daaiqns was 
ocnducted durinq May 1989 off Panama city, FL. Need for the 
study d.velcpad when cartiticaticn trials ot new TED daaiqns 
were attempted durinq March 1989 uainq the current procedure 
ot towinq davicaa installed in a trawl in the cape Canaveral 
ship channel. Vary taw turtle• w•re encountered, and the 
taat could net ba ccmpletad. Thia davelopmant ~ada it 
necessary to try and develop an altermate method ta certify 
new TJJD• in the event sea turtle• did not return ta Cape 
Canaveral in sufficient numbers tor certification taatinq. 

Th• experimental procedure waa baaed on results ct a small 
turtla/'l'ZD avaluaticn study tundad by MARFIN and conducted 
durinq Auquat 1988. Th• technique employed scuba divers to 
release haadatartad ridley sea turtles into TED-equipped 
trawls. Vidao cameras ware used to document each tea~ and 
prcvida for a review of re•ults by TEO manufacturers and a 
panel of technical exparts. Results ct the !isl~ tasts are 
presented. in a prcjec-c report "Soft TED Evaluations, Video 
Documentation, and small Turtle Taattt. 
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A review panal waa convened in June 1989 to review the 
raaults of the certi!icaticn experiment, evalua1:.e the 
feaai~ility of the procedure aa a protocol for certifying new 
TED daaiqns, determine it taat rsaults could support 
racommandinq any ot tha new TED desiqns for certification 
under t~a endan;ered species requlations, raccnrmend 
modifica~ions tc the procedure, and finally make 
recommendations to tha southeast Reqional Di:ec~or concarning 
the s~udy results. Raaulta ot tha ~achnical panel review 
ware prepared in a report "TUrtla Excluder oavice 
certificaicn Exparimeni:. Results and Reccmmandaticn 11 • Review 
of this report has ~een completed by tha panel members, tha 
southaas~ can~ar oirac~cr, and !!nal draft su.bmittad to ~he 
southeas~ Raqicnal Dirac~or. 

In addition to the abcve rapcri:s, a viaeg r•pg•~ w~• ~-~~~-~~ 
entitled. "Soft TED Evaluaticna 11 which dccuments the ~as~ 
procedure and results ot tha experiment. This report is 
intended as an educational aid !er ~achnolcqy transfer 

· pUr';)Osa•. 
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SUMMARY OF SHRIMP PANEL DISCUSSION 

o Reduction of white shrimp recruitment in the shrimp model to 

the point of predicting actual landings indicates the impact 

of additional effort. 

o 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. 

o 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. 

o The probability of one universal TED being used is slight. 

Different TEDs are being used successfully in different areas. 

o 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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SESSION X 

GENERAL 





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

INTRO DUCT! ON: 

GRANT # NA87WC-H-MARFIN: 
R/MARFIN-2 

INVESTIGATORS: 

JAMES C. CATO 
MARION L. CLARKE 

DON PYBAS 

Sea Grant Extension Program 
117 Hewins/Ziegler Hall 
University of Florida 
Gainesville, FL 32511 

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

The Project was completed on schedule 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 completed 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 individuals 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 timeiy and useful to established tournaments as well as those 
contemplating starting a fishing tournament. 

The Project: ttThe Tangle-Free Tournament: Guidelines for Planning and Conducting 
a Successful Fishing Tournament" is a five part video which includes the 
following: Tape l - Introduction; Tape 2 - Organization, Sponsorship & Promotion; 
Tape 3 - Safety, Liability and Insurance; Tape 4 - Judging the Catch; and Tape· 
5 - Fishing Tournament Formats. 

Although the video was targeted at fishing tournaments of the Gulf of Mexico, 
the conceDts 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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Fishing Tournament Directors Training Video 
Abstract Page 2 

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 quality of our marine environments. 

Sets of the five tape series will be distributed to Sea Grant programs in Texas, 
Louisiana, Mississippi, Alabama, Georgia, South Carolina, North Carolina and 
Puerto Rico. Gulf Coast states departments of natural resources and fish and 
wildlife will offered copies of the series. National Marine Fisheries Service 
regional offices will receive a copy for use in their region. The U.S. Fish and 
Wildlife 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 SlS.00 or SS0.00 for the five 
tape set. Cost of the series is based on expense of materials, duplication and 
handling 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 relevant media. The current president of the Outdoor 
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 all 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 c·ommunications Office 
Florida Sea Grant College Program 
Building 803 
University of Florida 
Gainesville, FL 32611 

Or Phone: 904-392-2801 / 904-392-1837 / 904-392-5870 

17 6 



Biological, Fishery, and Product Assessments of the Keoghfish, an Underutilized 

and Unmanaged Gulf of Mexico Resource (NA88WCHMF200) 

INTRODUCTION 

George H. Burgess 

Florida Museum of Naturai History 

University of Florida 

Gainesville, Fl 32611 

The keoghfish or giant snake eel, Ophichthus rex. is a mildly exploited Gulf of 

Mexico resource that is found in localized concentrations in soft mud-bottomed 

areas from the Yucatan Peninsula, 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 eel's habitat and associates, gathering 

basic life history information, documentating existing and potentially improving 

commercial harvest methods, testing on-board and primary dockside handling 

methodologies, performing detailed analytical assessments of the flesh and 

evaluating the potential utlization of the skins in tannery operations. 

Coinvestigators on this project are Franklin F. Snelson, Stephen J. \Valsh. Steven 

Oarlc, 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 samples of eels were obtained between March 1988 and 

February 1989 resulting in 316 specimens for biological and seafood analyses. We 

made five trips on leased commercial vessels to obtain fishery data and biological 

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 

MARFIN, yielded catch data from a site removed from our standard quarterly 

sampiing localities but at equivalent 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 resulted 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 ten-aenovae ( 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 circle and 10/0 straight hooks 

resulted 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 also 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 equally 
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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) eels were found in deeper waters. Yearly pooled 

lengths produced a "normal" distribution. Seasonally, length-frequencies were 

somewhat skewed towards larger individuals in October and February. Year classes 

cannot be distinguished by examining seasonal length-frequency distributions. a 

finding consistent with age and growth data. 

Females 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 TI., indicating differential 

growth rates. Marginal increment analysis suggests that rings are laid down 

biannually in the winter and late summer/fall. Length/age, length/Weigh4 and 

length/girth regressions were calculated and a van Bertalanffy 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 cycle 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}ffL{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 April. 

Maximum relative gonad mass corresponded to peak vitellogenesis in females and 

spermatogenesis in males. As inferred from gross and microscopic examination, 

spawning occurs over an extended period from early January through early or mid­

April. During the breeding season. testes of mature males were packed with 

lanceolate-shaped spermatozoa. Ovaries of breeding females consisted primarily of 

large (mean diameter= 1.03 mm) vitellogenic ova and relatively few, smaller 

oogonia. Fecundity estimates ranged from 9.19 X 105 to 2.53 X 106 ova produced 

per female. The number of ripe ova was positively correlated both with female 

body weight and TI... However. based on a limited sample. it appears that females 

do not spawn their entire clutch of ripe eggs in a given season. hence actual· 

fecundity may be considerably 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. Infauna! and 

epifaunal food items were equally important. Fewer species of invertebrates than 

fishes were consumed, but invertebrates were about half again as important in the 

diet as fishes. Invertebrates were dominated by two epifaunal crabs, Callinecres 

sbnilis and Portunus spinicarpus, an infauna! crab, Raninoides iouisianensis, and the 

infaunal mantis shrimp Squiila empusia. Twenty-seven species of fishes were eaten 

with burrowing anguilliform fishes (eels) representing almost half of the total 

identified fish IRI. Decapods were twice as important to males as to females; 

fishes were three times as important to males as to females. Stomatopods were 

eaten by females but by virtually no males. Infauna! food items were most 

important from February to June, epifaunal items from June to December. Diurnal 

feeding patterns included an increased importance of stornatopods from 1300-0100 

hours. increased dependence on fishes from 0700-0100, and decapods utilized 
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around the clock, 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, nutritional content. yield. and 

shelf-life. The meat has a pure white color and firm texture. The high protein, low 

fat content makes it nutritionally 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 international 

markets where this type of food product is already an acceptable food item of 

choice. The abundant number of bones and low final yield of the marketable 

product has made marketing the most challenging food science aspect of this 

project. 
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Title: Undertake Additional Data Development 
Recreational Fisheries in the Florida Keys, 
~FO 19. 

and Analysis of 
Grant # NA89WC-H-

Name and Address of Investigator: David 
fishing Institute, 1010 Massachusetts 
i'fashington, D.C. 20001 

B. Rockland, Sport 
Avenue, Suite 100, 

,Introciuction: In 1986 and 1987, the Sport Fishing Institute 

(SFii undertook a study to estimate the economic impact of the 

spor't and commercial fisheries of the Florida Keys. The study 

invoived an extensive 12-month data collection period (October 

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

were tnclude: 

1) Jaily 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) ~ail-back surveys were distributed by captains of guide, 

charter, and partyboats (336 usable responses). 

4) ~onthly reports of the number of guide and charter trips were 

obtained fro• the booking offices and individual captains. 

5) A survey of commercial fish houses to obtain marketing and 

margin data (24 usable responses). 

6) A 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). 
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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 -0f 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 cieveloped data to analyze the economic value anglers place on 

sport fishing and their responses to changes in fishing success. 

Resui ts: 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 with 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 respondents make if fishing success doubled. Questions as 

to whether respondents who are non-residents would still come to 

the Keys if they could not go sport fishing, and whether 

residents would live in the Keys if they could not sport fish, 

were asked. 
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Responses to these questions are being analyzed and causal 

relationships developed with the respondentis catch on the trip 

when surveyed, socioeconomic char act eris ti cs, and other rel event 

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 is progressing on-time and on-budget. 
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ABSTRACT 

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

Robert L. Degner and Charlea M. Adam• 
Professor and Associ~te Profea•or. respectively 

Food and Resource Economics Department. 
Gainesville, FL 32611 

Introduction 

Florida provides a major portion of the domestic supply of mullet. 
!his i:n"ortant fishery provides flash for human consum~tion u fresh, 
frozen, salted, and smoked flash, as well as roe. This study determine• 
tha current interrelationships mullet shares with other est:uarine specie•, 
~1r.tmari ly seatrout:, in tha commercial seafood production and marketing 
:~rstem. : t alao analyzes the iml'acts of alternative re1ource management 
policies. Data utilized for cne study came fram the National Marine 
Hsheries Service Statistics Office, t:he Florida Department of Natural­
Resources Trip Ticket Program. a 1987 survey of primary ( f ishhouse•), 
and a 1988 survey of secondary handlers of mullet products. 

Summary of Results 

Florida provides 85 percent and 62. percent of mullet and seatrout, 
respectively. From 1977-88, combined black mullet and seatrouc l•ndin;s. 
on avarage, repreeenced 24 percent of all fin.fish landed in Florid& and 
15 percent of total dockside value. ~ullet and aeatrout landing• have 
been trending downward; from 1981 to 1988, black mullet landings have 
decreaaeci by 52 percent. Individual fishermen in tha estuarine fishery 
target a complement of speciu. Although mullet and seatrcuc a.re the 
primary species targeted, others (includ.ina flounder, croaker, :nojarra, 
and other species) are landed. Of the 4 1 937 fisherman in the fishery, 
3,240 targeted mullet and 3,975 seacrout. Approximately 90 percent of 
the landinga ware attributed co 2,137 fiaharmen who produce a combination 
of mullet, seatrout, and other species. Some fishermen produced only 
one species. 

Trip ticket data indicated that 31~ Florida firms were first handler• 
of mullet (i.e. purchased from fisherman). Moat of theee were located 
in Gulf Coast counties. On the Gulf Coasc, a total of 31 firms reported 
mullat landings of over 100,000 pounds, repruent1ni 46 percent of the 
total mullet landings. Of those firm• who purchased mullet from fishermen, 
most of t~e larger firms were located in the southern region of the state 
U.ee, Collier anci Monroe countie•). However, buyer concentration was 
greatest ~n the northern region of the state (Gulf to Escambia counties). 
St.atewide, a total of 3'.3 firm; nported mullet salea of over 100,000 
pounds, :-epresenting 70 parcant of all mullet handled. The firm aize 
distribution among sellers implied a low degree of concantrat:ion. 
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:-iullet sales accounted for an avet'age il. 2 percent of grosa sales 
for secondary handler• of mulbt. This value ranged from 95 t:o O. 3 
percent. Of the 44 firms responding to the survey, 80 percent of tl:te 
mullet sales were made by 10 firms. Only 16 percent of the firms indicated 
horizontal integration (ownership of more than one plant). Over half 
of t~e ?lants reportedly purchased product directly from ::ahermen. 
:n addition, 58 percent of secondary handlers ara integrated forward 
into recailing seafood. aowever, the total voiumes involved are sm~ll. 

Pri:lary handlers purchased JS. 2 million pounds of mullet i.n 1986. 
Seventy ;:-ercenc came from fishermen, l.J percent from their own boat a, 
and lS percent from other fishhousas. About 80 percent of the mullat 
was subsequently sold in the round. ,\bout 70 percent was sold frozen. 
Klnet:y·<;wo percent was sold for ~uman consumption, while tha remainder 
1o.·as sold for bait. All secondary handlers purcnase.d mullet in the rounci 
er processed products from Florida sources. Ninety percent of the firms 
p•.irchaaeci mullet from primary handlers, while 20 percent sold product 
to prir:iary handlers. In addition, about 2.S percent sold to other U .s. 
Jholesalers. Other outlets included foreign ~hclesalers, retail food 
3tores, :oodservtce, and direct consumel:" sales through r!!t&il outlet• 
ind restaurants. 

The conse~uences of potential alternative resource management policies 
~are assessed for mullet and aeatrout fishermen. Three policy alternative• 
~ere assessed for mullet: (1) total elimination of mullet landings during 
~he mullet roe sea-son, ( 2) limiting the landings of roe mullet during 
c~ach of tha roe mouths to a volume equivalent to the average monthly 
1nullet :.a.nciinga in the thl"et·month period immediately preceding the roe 
Jeason, and ( 3) reducing tha roe mullet production by 50 percent fr01ll 
what 'Would have been realized in a baae year. The options examined for 
atsatrcut landings from thoae landings reported during a baae year. The 
r.ange !.:t reduct: ions waa 10 to 50 percent, with incremental reductions 
of 10 percant. 

Tables and Fiiurea 
(presented at conference) 
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TITLE: Educational Tools for Marine Recreational Fishermen to 
Promote Wise Use and Conservation of Gulf Fishery 
Resources 

PRINCIPAL INVESTIGATOR: Ronald L. Schmied 

INTRODUCTION: 

Special Assistant for Recreational 
Fisheries 

National Marine Fisheries Service 
9450 Koger Boulevard 
St. Petersburg, FL 33702 

The purpose of t~is project is to promote marine fisheries 
conservation and encourage ethical behavior by marine 
recreational 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. 
Analysis conducted by the Sport Fishing Institute indicates that 
by t~e 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 related 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 09tions 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 
regulations. This translates into less government intrusion into 
the sport and less cost to caxpayers 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 
educational materials and programs particularly relating to 
increased angler use of non-traditional soecies, develooment of 
an expanded cooperative gamef ish 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 naterials needed to field the 
region's angler ethics education program. 

SUMMARY OF RESULTS: 

Goal l (1987 Proiectl - Inform anglers of federal saltwater 
sportfishing regulations and encourage their compliance. 

Accomolishments - 80,000 copies of a regulations brochure 
entitled "?ishing 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 
catch and release techniques. 

Accomolishments - 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 Off ice for a loan program. ~OAA 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 Region 
has obtained money and will start production September 
1989. The Southwest Region h~s solicited proposals under the 
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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 11 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 Proiect - Accelerate angling ethics through 
development and application of appropriate educational tools. 

Accomolishments - 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 developed to promote 
11 ethical angling practices 11 and is in the process of being 
printed through the Government Printing Off ice. These 
products, which were developed by a commercial artist, will 
entreat anglers to 11 rise to the challenge of ethical angling 11 

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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CLOS°ING REMARKS 

Dr. Angelovich congratulated all who part~cipated in the second 

Annual MARFIN Conference. He stated that valuable infonnation 

and data were presented on the resources in the Gulf of Mexico 

which would not be available if not for the MARFIN program. This 

inf onnation will prove very useful to the Board who will help 

detennine priority areas for future research. 
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