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Preface

These proceedings contain papers and abstracts based on presentations made at the First International Symposium
on Kemp’s Ridley Sea Turtle Biology, Conservation and Management, Galveston, Tex., October 1-4, 1985. We
arranged this symposium to provide a forum for all who were interested in the subject.

Kemp’s ridley sea turtle (Lepidochelys kempi), the most critically endangered sea turtle species, is on the brink of
extinction. Past human overexploitation of the eggs and turtles and current mortality due to incidental capture by
shrimp trawlers are probable major causes of the demise of this species. A number of lesser causes of Kemp's ridley
mortality are related to other of man's activities in the marine and estuarine environments. It is fitting, therefore, that
there should be considerable human effort made toward restoring its population. Conservation and management of
Kemp's ridley, which ranges from the Gulf of Mexico to U.S. and European Atlantic waters, depend on international
cooperation. This cooperation involves not only collection of scientific information, butalso supportand collaboration
by national and state governments, conservation organizations, marine indusiries, coastal developers and the general

ublic.

d Kemp's ridley has only one known primary nesting beach, located near the Mexican villa ge of Rancho Nuevo, in
the State of Tamaulipas, bordering the western Gulf of Mexico. Therefore, the main focus of Kemp's ridley
conservation and management, beginning in the mid-1960s, has been protection of this beach during the nesting and
hatching seasons to reduce the harvest and natural morfality ofeggs and turtles. Through the Endangered Species Act,
passed in 1973 and reauthorized in 1988, Kemp’s ridley and other sea turtles were listed to protect them from
exploitation and commercial trade in the U.S. The U.S. joined with Mexico in 1978 in an international program of
Kemp's ridley restoration and research. Despite combined efforts of Mexico’s Instituto N acional de la Pesca and U.S.
agencies such as the Fish and Wildlife Service, National Park Service, National Marine Fisheries Service and Texas
Parks and Wildlife Department, the number of female Kemp’s ridleys nesting each year at Rancho Nuevo continues
to decline. As a consequence, conservation organizations have become active in public education campaigns to
encourage greater protection of Kemp’s ridley on land and at sea, both in federal and state waters. Reauthorization
of the Endangered Species Act has added additional protection for sea turtles in U.S. waters by requiring turtle
exchuder devices (TEDs) on shrimp trawls beginning in May 1989.

The symposium was composed of nine sessions, including eight with 37 presentations and a ninth as a panel
discussion, each with a convener. However, the proceedings contain just 33 papers, with five presentations
represented only by abstracts, because notall speakers submitted manuscripts, No manuscripts were rejected because
of the wide range of popular and technical topics covered. Some authors updated their papers to make them more
current upon publication in 1989. However, the questions and answers and the Panel Discussions represent
transcripts from tapes made at the time of the Symposium, although they have been edited for clarity.

Of the 92 persons who registered for the Galveston Symposium, most were from the U.S. However, there were
registrants from Mexico, British West Indies and Australia as well.

Weexpress our sincere appreciation to all who assisted in the symposium —speakers, panelists and conveners who
participated in the symposium; colleagues, secretaries and students who assisted in many ways before, during and
after the symposium; symposium sponsors; sponsors of social events and refreshments; and organizations that
contributed toward preparation and publication of the proceedings.

Charles W. Caillouet, Jr.
André M. Landry, Jr.
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International Efforts in the Conservation and Management

of Kemp’s Ridley Sea Turtle (Lepidochelys kempi)
Jack B. Woody*

The international Kemp's ridley recovery effort is now in its twelfth year. This unigue effort between government agencies
of Mexico and the United States, as well as a number of private individuals and organizations, is attempting to reverse the decline
of this species.

Until amuch greater degree of cooperation is received from the Gulf of Mexico shrimp trawling industries of both Mexico and
the United States, this species’ status will not improve and, in fact, the species may continue to decline.

Prior to discussing the current international program related to Kemp's ridley sea turtle (Lepidochelys kempi), I want
to pointout that attempts, although unofficial, to establish a second nesting population of Kemp’sridley go back long
before the current federal involvement and included unsung efforts of a number of private individuals such as Dearl
Adams of Brownsville, Tex., and Ila Loetscher of South Padre Island, Tex. These people used their own time and
money to salvage eggs from hueveros at Ranche Nuevo, transport them to Padre Island, hatch them and release the
hatchlings into the Gulf of Mexico, hoping that someday the turtles would return to nest on Padre Island. This effort
did notinvolve many eggs, but under the circumstances of that day, it s amazing that these conservationists were able
to get back to Padre Island with any viable eggs. Travel from Texas to Rancho Nuevo took a minimum of 12 hours,
and one was never sure'of being able to get anywhere near the nesting beach unless on foot or horseback—and if one
did, there was little guarantee of getting any eggs. These efforts had to be abandoned due to the costs of time and
money, as well as increasing governmental restrictions by both Mexico and the U.S. regarding such international
transfers of wildlife.

The National Park Service (NPS) contracted with the Fish and Wildlife Service (FWS) in 1976 to evaluate the
suitability of the Padre Island National Seashore (PINS) as a turtle nesting beach. Results of this investigation
indicated that the physical characteristics of the Seashore appeared suitable. The historical record indicated a past
history of incidental nesting by both Kemp’s ridley and loggerhead (Caretta caretta) along the south Texas coast. It
appears that no more than a few turtles ever were documented as nesting inany oneyear, and in some years no nesting
turtles were reported.

Three other species of sea turtles occur in Texas waters in addition to Kemp'sridley and loggerhead: Green (Cheloniz
mydas); leatherback (Dermochelys coriacea); and hawksbill (Eretmochelys imbricata). At one time a commercial green
turtle fishery existed on the south Texas coast that primarily harvested sub-adults for local markets. Even with the
common occurrence of Kemp's ridley, loggerhead and green sea turtles in Texas waters, there remain no corroborated
records of other than incidental nestings on Texas beaches.

The NPS proposed discussions of a project whose goal would be to establish a nesting population of sea turtles at
the Seashore. The possibilities of such a project were discussed in 1976 and 1977 between regional representatives of
FWS and NPS, and it was decided to go forward on the project and seek support from our respective agencies. It was
alsoagreed that contact would be made with our Mexican counterparts to explore with them the possibility of utilizing
Kemp’s ridley as the experimental species. Our second choice was the loggerhead, but Kemp's ridley was a better
choice for a number of biclogical and administrative reasons. Logistics of time, distance and cost as well as the
precarious status of Kemp's ridley dictated its selection as the species in need of greatest help.

Contact was made with Mexico’s Departamento de Pesca, Texas Parks and Wildlife Department (TPWD) and
National Marine Fisheries Service (NMFS), and a meeting was held in Austin, Tex., in January 1977. Attendees from
Mexico, Texas, NMFS, NPS, and FWS established the present Kemp's ridley recovery program. The head start project
to determine feasibility of establishing a Kemp's ridley nesting colony at the National Seashore is only part of the
‘broader recovery program.

There exists no formal written agreement among all the parties involved, and the program has no grandiose plans
or strategies, but it has functioned well, both nationally and internationally, for the past 11 years with very little
.disagreement or misunderstanding. In fact, cooperation among the participating agencies is often better than that

*LLS. Fish & Wildlife Service



within any of the individual agencies. This program has gone so smoothly because we have kept it at the operational
level, and we believe in what we are doing without regard to turf or other responsibilities. Often the more people
involved in a program, the less is accomplished.

Cooperation among U.S. agencies would be of little value if Mexico were not cooperative, for the Mexican
participants are key players, not only to the current program but also because they are responsible for the fate of
Kemp's ridley. It is Mexico that permitted the U.S. to initiate the head start project, and it is Mexico that will or will
not allow it to continue. I want to emphasize this point, because there is a tendency on the part of some “gringos” to
overlook this fact. Fortunately, Mexico has been willing to cooperate, and has graciously accepted on-the-beach
assistance from the FWS in exchange for permitting removaland export of 20 to 30 chitches of eggs (2,000 to 3,000 eggs)
annually and specific joint research efforts.

The objectives of the Kemp's ridley recovery program for the past 11 years are few and simple. They are, in order
of priority:

1. protect the Rancho Nuevo nesting beach and adult females, and maximize the hatch;

2.  collect and transfer 2,000 to 3,000 viable eggs annually to the U.S. for hatching and imprinting at PINS;

3. head start as many hatchlings as possible; and
4

conduct appropriate research and management projects aimed at understanding the species and contributing
to improved management leading to population recovery.

The goals are recovery of the species and establishment of a second nesting population at PINS. These objectives
and goals are fairly clear and straightforward. However, to accomplish them in the real world is not that simple. It
is difficult for outsiders to imagine the red tape, logistical problems, and human blunders encountered from year to
year. Several examples will serve to enlighten. Our first year, 1978, was a political disaster. A U.S. Coast Guard, twin-
engine Convair 440 and a large helicopter were seized, and 15 sailors, a NMFS special agent, and I were held for a few
days in Tampico by Mexican military authorities. Evidently this occurred because the Coast Guard did not have
clearance through the appropriate Mexican agencies to enter Mexico and land such military-like aircraft there. The
Coast Guard was to fly cut of Mexico with the eggs. This detention of U.S. aircraft and personnel created somewhat
of an international incident that involved our State Department and a number of other Mexican and U.S. agencies,
including top level administrators in the Department of the Interior. On another occasion, there occurred an oversight
regarding U.S. endangered species permits, and a senior NMFS biologist at the Southeast Fisheries Center’s (SEFC)
Galveston Laboratory was under investigation by NMFS enforcement agents for having Kemp's ridley hatchlings in
possession without having appropriate permits on his person. As a result, he faced disciplinary or legal actions for
violation of the Endangered Species Act. The problem in this case was not some dastardly deed that adversely affected
the ridley, but rather a question of not having followed the letter of federal permits. Technically there may have been
a permit violation, but there obviously was no harmful intent. Certainly, whatever was being done by the biologist
represented efforts to benefit Kemp's ridley.

A few years ago the NMFES SEFC’s Galveston Laboratory faced termination of funding and closure, with the
consequence of discontinuing head starting. Frantic efforts were taken to find other agencies or institutions to
continue head starting because the hatchlings were already in the U.S. In government, this is the type of situation in
which supporters look at their “hole cards” and call in favors. As a result, the news media, selected Congressional
members and a number of other entities made their desires known, and the funding was restored. Now, funding
appears more secure than ever.

Every year, we have major and minor problems, which are to be expected in a program of this nature. We have
abureaucracy and Mexico has a bureaucracy. Both are fraught with red tape and breakdowns in internal and external
communications. Unfortunately, Mexico is struggling with serious economic problems affecting the whole nation.
Needless to say, the Mexican fisheries people (Instituto Nacional de la Pesca, INP) involved in carrying out the field
projectat Rancho Nuevo have had to faceand overcome many problems. René Méarquez can provideexamples of what
he and other Mexican participants have had to overcome to keep this important recovery program going.

The nesting beach at Rancho Nuevo and the turfles coming ashore to nest are relatively secure under the present
management program run by Mexico with assistance from FWS. I see this program continuing, and the FWS will
continue to provide assistance so long as Mexico wishes. Notonly does this help Mexico during a period of austerity,
but it has provided an excellent opportunity for non-Mexicans to gain unique experiences in a truly integrated
international program.

U.S. agencies involved in this program plan to continue present efforts with the concurrence of Mexico. Interest and
supportof privateindividuals and organizations havebeen of major significance in maintaining these efforts. Without
this support, we could not have weathered some of the rough spots encountered over the years.

We have no indication that the species has made any real gains in survival, even with the nesting beach secured and
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experimental efforts in place to establish a second nesting colony through head starting. Although factors that
historically led to the major decline of the species have been overcome by Mexico, they have been replaced by others
involving the U.S. to a much greater degree. Little progress has been made toward correcting those clearly identified
conditions that continue to limit Kemp’s ridley recovery. I could be less critical if we were dealing with a species that
had a wider range or one for which we were still searching to identify factors limiting recovery or determining how
to overcome such factors. That is not the case with Kemp's ridley. Under the cooperative program, FWS and NPS have
each spent close to $600,000 and NMFS somewhere in excess of $2 million to identify the causes of the continued
decline and to reverse it. The primary limiting factor keeping the species depressed in recent years is the incidental
capture of turtles by U.S. and Mexican shrimp trawlers. There will be no progress toward recovery until the problem
of incidental take by shrimpers is corrected. In fact, we may see further decreases in the number of turtles nesting
annually.

The zhrimping industry and government agencies are aware of the problem, and corrective mechanisms are
available. How fast the industry will move to overcome this problem remains to be demonstrated. The FWS and others
were led by shrimp industry representatives to believe that this problem would be solved on a voluntary and timely
basis, with the support of government agencies, rather than requiring an adversarial climate. Regardless, significant
progress must occur within the very near future if Kemp's ridley is to avoid extinction.

There have been a number of research efforts undertaken in and out of Mexico by the combined Mexican and U.S.
participants, apart from the primary management project at the nesting beach, the transfer of eggs, and head starting
in the U.S5. Some of this work has been somewhat esoteric, such as determining hatchling scute counts and variations.
More practical work has been aimed at ensuring survival and production, such as determining optimum sand
moisture levels for maximum hatch and determining incubation temperatures required for obtaining desired sex
ratios in clutches to be transplanted. The NMFS SEFC Galveston Laboratory has carried out research on identification
and treatment of diseases and to solve other probleins associated with maintaining ridleys in captivity. Initial
experiments with satellite tracking have been completed, and we are now in the process of further refinements in
transmitter package design in anticipation of expanding a joint U.S.-Mexico field project during the nesting season.
Mexican turtle biologists have developed a technique that apparently greatly simplifies determination of the sex of
hatchlings, making unnecessary the costly and laborious histological methods previously required. Cooperative
verification and comparison of these techniques are underway in Mexico, Canada, and the U.S.

Mexico and FWS have encouraged research having direct management benefits to the species, and FWS will
continue to help these efforts, making its resources available to the greatest extent possible, Research of less direct or
obvious benefit is not discouraged, but we may not always be able to provide all the support desired, including
appropriate permits, if some of the work must be done in Mexico by a foreigner.

Mexico has requested that FWS serve as the clearinghouse for all requests by non-Mexicans who wish to visit or
work on the Rancho Nuevo nesting beach. This includes researchers, news media, and any other entity. Our
recommendations on each request are transmitted to Mexico for a final decision. This is done for a couple of reasons.
The primary one is that the turtle camp is finite, and its resources as well as the site itself are not capable of sustaining
extra personnel without prior notification and arrangements by both the FWS and Mexico. Food, water and shelter
are often very limited as are transportation and sanitary facilities.

From the inception of the U.S.-Mexico cooperative Kemp's ridley recovery program in 1978 through 1987, there
have been approximately 776,000 eggs protected, 486,000 hatchlings released at Rancho Nuevo, 12,000 eggs
transferred to PINS, and 12,400 head started turtles released. A number of ridleys of various year-classes also are
being maintained at marine aquaria in the U.S. In addition, Cayman Turtle Farm (CTF) is maintaining about 30
Kemp’'s ridleys of the 1979 and 1980 year-classes. Two of these animals nested at CTF i 1984, but the hatch was poor
and no hatchlings survived. This was the first time the species had nested in captivity. In 1986 and 1987, nestings
among the captive Kemp’s ridleys at CTF produced hundreds of viable hatchlings, and about 160 of the latter year-
class were exported to the NMFS SEFC’s Galveston Laboratory for head starting. These events demonstrate
successful reproduction among these animals under captive conditions. However, it should not be expected that
captive propagation will ever become a significant supplement to the wild population. Various other research
projects are underway or have been completed. More will be initiated.

The past 11-year cooperative effort (nationally and internationally) is unique in government. Although we cannot
point to a population increase in the species of concern, I think the efforts of Mexico and the U.S. have been
instrumental in reducing the rate of further decline in the population. We can now focus attention on recognized
limiting factors and on increasing our efforts to overcome these. If this can be done, there s still hope that the Kemp's
ridley will begin the recovery for which we all have hoped and worked.



Mexico’s Contribution to Kemp’s
Ridley Sea Turtle Recovery

René Méarquez Millan, Daniel Rios Olmeda,
Jose Manuel Sdnchez P. and Juan Diaz*

The Kemp's ridley nesting beach near Rancho Nuevo, Mexico was discovered by the scientificworld a long time after traffickers
overexploited the eggs. Donkey trains were loaded with thousands of eggs during the nesting season between March and August.
There were both directed and incidental catches of turtles off the nesting beach, on the Campeche Bank, in Florida Bay and in coastal
waters of Texas, Louisiana, Mississippi and Alabama.

Location of the nesting beach was published by Hildebrand (1963) and Carr (1963) after they viewed a movie of nesting turtles
taken by Mr. Andres Herrera, an engineer and sportsfisherman from Tampico, Mexico. Herrera's film showed an arribada
(Spanish for arrival) of thousands of females nesting on the beach of Barra Coma on June 18, 1947, Based on this film, it has been
estimated that more than 40,000 females made up the arribada. The nesting population had declined to only about 10 percent
of the original arribada when the first turtle camp was established in 1966 by fisheries investigators of the Mexican Secretariate
of Commerce. By the 1980s, it had fallen further to about two percent of the original arribada.

The Mexicans translocated nests to beach corrals, protected and tagged adult females, and released an average of 21,000
hatchlings annually from 1966 through 1977. A total prohibition on commercial trade of the eggs was declared in 1963, and the
same was applied to turtles, In 1973, the prohibition was extended to any use of Kemp's ridley. Rancho Nuevo was declared a
Natural Reserve in 1977, and by 1978 a definitive Turtle Station was under construction. Alsoin 1978, the ULS. Fish and Wildlife
Service joined in efforts of the Departamento de Pesca, and a program entitled “Restorationand Enhancement of the Kemp's Ridley
in the Gulf of Mexico” was implemented. From then on, more than 50,000 hatchlings were released annually on the beach, and
hatchlings obtained eachyear from 2,000 eggs donated by the Mexican government were “imprinted” and head started.

The decline in the population seems to have been slowed, but any catastrophic problem that affects the habitat or part of the
population willincrease the danger of extinction of this species.

The Kemp’s ridley (Lepidochelys kempi) is the most vulnerable of the sea turtle species for several reasons:
1. itis unique in that its population is nearly completely confined to the Gulf of Mexico;
it nests almost exclusively along a 60 km strip of sand beach on the northern gulf coast of Mexico;

3. its feeding behavior of seasonal wandering for food on the shrimp grounds brings it in contact with shrimp

trawlers; and

4. apartofthe population, specifically the juveniles, migrates out of the Gulf of Mexico through the Florida Strait

with the possibility of no return.

The combination of these factors, amplified by man’s impact, led to the rapid decline in nesters from tens of thousands
of females in the 1940s to the remaining few hundred forming arribadas of the nesting seasons of the 1980s. This
dangerous decline in population has been discussed very often, especially during the MEXUS-GULF meetings. Ob-
viously there must have been some major causes of attrition affecting all stages of the life cycle, especially eggs,
preadults and adults. Factors beyond the control of our cooperative efforts in enhancement and recovery of the
population, such as shrimp trawling by-catch of sea turtles, oil pollution, beach deterioration, plastics in the ocean,
etc., have had counteractive effects.

Several actions have been developed to reduce the decline in the Kemp's ridley population, such as manning the
turtle camp at Rancho Nuevo during the nesting season (from 1966 to date), closed seasons on directed catch, pro-
hibitions on harvesting and selling of eggs, declaration of Rancho Nuevo as a Natural Reserve in 1977, and prohibition
on trawling in waters adjacent to the reserve. A U.S.-Mexico joint working arrangement was initiated in 1978 to
increase the effort during the nesting season in protecting eggs, hatchlings and females, and to allow donation 0f 2,000
eggs to the U.S. for imprinting and head starting of hatchlings in hopes of establishing a new nesting colony at the
Padrelsland National Seashore near Corpus Christi, Tex. Important actions by the U.S. included attempts to diminish
incidental catch of turtles by developing a Turtle Excluder Device (TED) for use in shrimp trawls. Formal actions to
solve the problem of marine pollution are not yet organized in any international agreement. Support for development

* Instituto Nacional de la Pesca, Mexico



of a captive brood stock of Kemp's ridley, such as that at the Cayman Turtle Farm, Grand Cayman, BWI, has recently
been forthcoming.

Fisheries Administration

The following will review briefly the more important actions taken by the Mexican government after discovery of
the Rancho Nuevo nesting beach by Mr. Andres Herrera, an engineer and sportfisherman from Tampico, Mexico
{Carr, 1963; Hildebrand, 1963):

1. The Tabla General de Vedas, published in 1956, decreed general closed seasons for commercial fisheries but

made no special mention of Kemp's ridley. It included a prohibition on harvesting sea turtle eggs.

2. Circular 63, published on October 2, 1963, by the Direccion General de Pesca, included an experimental
regulation prohibiting harvest of sea turtle eggs between October and March and a closed season on harves ting
them between April and September (Direccion General de Pesca, 1963).

3. Circular 104, published on November 21, 1964, by the same office, added two months to the prohibition on
harvest of sea turtle eggs from beaches (i.e., during March through October), but allowed open commerce from
November through February for eggs removed from females caught during the fishing season from September
1 to April 30 (Direccion General de Pesca, 1964). There was no reference to Kemp’s ridley.

4. Circular9, dated April 27,1965, included a decree of total prohibition on commercialization of eggs from nests
or from sacrificed females, and established for the first time a closed season on catch of Kemp's ridley between
May 1 and August 31 (Direccion General de Pesca, 1965). No size regulation was included.

5.  Communicacion 15, “Disposiciones vigentes sobre Vedas y Tamafios Minimos de Captura - 1967,” dealt with
the closed season for sea turtle catch and minimum size Hmits for the year 1967 (Direccion General de Pesca,
1967). It confirmed the former dispositions, and they were in force until 1971.

6. A total closed season for all sea turtles and their parts was declared from June 1, 1971, to December 31, 1972.

7. Seaturtlecatch wasreinitiated on September 1, 1973, but only for fishing cooperatives, after the “Diario Oficial”
dated July 13, 1973 (Departamento de Pesca, 1973). A total prohibition on catch of Kemp’s ridley and
leatherback sea turtles (Dermochelys coriacea) was established, which is in force to this day. A total prohibition
on commerce of any kind involving sea turtle eggs also was established.

8. The Decree of the "“Zona de Refugio y de Veda parala Proteccion dela Tortuga Lora Marina Lepidochelys kempi”
was published on July 4, 1977 (Departamento de Pesca, 1977). It explained regulations protecting Kemp's
ridley sea turtle on its unique nesting beach named Rancho Nuevo, municipality of Aldama, in the State of
Tamaulipas, Mexico.

9. Alastcomplementary disposition was prohibition of trawling offshore of the nesting beach between Barra del
Tordo and Barra de Ostionales during the nesting season from April to August.

Historical Review of the Kemp’s Ridley Turtle Program

After discovery of the Rancho Nuevo nesting beach was announced by Hildebrand (1963) and Carr (1963), attention
was drawn to this species and its conservation. One of the pioneers in Kemp's ridley conservation efforts was Mr.
Dear] Adams of Brownsville, Tex. He made several visits to Barra Coma, the most accessible beach near Barra del
Tordo’s sport fishing camp, and translocated several thousand eggs to Padre Island, Tex. (see Table 1 in Miérquez,
Villanueva and Burchfield, 1989), but with poor incubation success. These represented the first trials to protect and
enhance the population. The first Mexican turtle camp was occupied in 1966 by technicians of the Direccion General
de Pesca. From that time on, the program has remained in operation despite logistical and economic problems during
196910 1971. In the first period, 1966 to 1977, more than 250,000 ha tchlings were released, or more than 22,000 per year.
Since 1978, with the increased effort associated with the U.S.-Mexico joint working arrangement, more than 600,000
hatchlings have been released at Rancho Nuevo, or around 50,000 per year. At the same time, several studies were
undertaken such as tagging of female adults, which provided biological information including fecundity, breeding
cycle, total mortality, recruitment, etc. (Mérquez, Villanueva and Sénchez, 1982). A diagnosis of the population was
approximated from these studies.

The Kemp's ridley program at Rancho Nuevo is considered in Mexico as a classic sea turtle research and
conservation work, and it is used as a training camp for national and foreign students. At the time the first Rancho
Nuevo turtle camp was established, the condition of the Kemp's ridley population was worse than that of any other
sea turtle species. Recruitment to the adult population had decreased to near zero between 1950 (at least) and 1965
(P. C. H. Pritchard, Florida Audubon Society, personal communication; Mérquez, 1984), and the mean age of the
nesting females appeared to be more than 15 years. The situation improved after 1966 with beach protection, but the
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adulf population continued to decrease until new recruits to the nesting beach appeared after reaching the age of
maturity. In the meantime, natural mortality, contamination, debris and incidental catch of sea turtles by shrimp
trawlers and other fishing gear took their tolls. From 1966 to 1977, additions to the adult population through re-
cruitment were offset by mortality from all causes because the annual nesting population size had stabilized at a low
level. Were there no continued negative factors reducing survival of the population, we would expect that the number
of nesters should increase, because the high hatch rate at Rancho Nuevo has been repeated from 1978 to the present,
and has been reinforced by additions to the population at large by head starting and release of thousands of yearlings
during that time.

Proposals for Future Action
The following actions are proposed for the future:
1. continue the joint U.5.-Mexico efforts for five more years after the first 10-year period ending in 1988;
2. reduce incidental catch of Kemp's ridley, especially that associated with shrimp trawling;

3. developinformationata popularlevel aboutefforts to reduce mortality and increase population size of Kemp’s
ridley and disseminate it widely;

4. continuebiological research on sex ratios, the relationship between incubation temperature and survival rates,
and the monitoring of temperature of nests and the beach during the entire season;

continue support of imprinting and head starting work at Padre Island and Galveston, Tex., respectively;
continue the education program for students, especially those of the Universidad del Noreste;

conduct bathymetric work in front of the Rancho Nuevo beach; and

if possible, increase the effort to study migration behavior of juveniles and adults through the use of remote
Sensors.

@
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The National Park Service’s Role in the Introduction of

Kemp’s Ridley Sea Turtle
Milford R. Fletcher*

The National Park Service has been involved since 1978 in a multi-agency effort to establish a nesting population of Kemp's
ridley sea turtle af Padre Island National Seashore near Corpus Christi, Tex. The procedures call for turtle eggs to be transported
from Rancho Nuevo in Mexico to Padre Island, where the eggs are hatched in polystyrene foam boxes. The hatchlings are then
released on the beach tomake their way to the surf. Exposure to the beach and surfis assumed to imprint hatchlingsto Padre Island
as their natal beach. Upon enlering the surf, hatchlings are captured and transferred to the National Marine Fisheries Service,
Southeast Fisheries Center’s Laboratory in Galveston, Tex.

Imprinting is a phenomenon that has been documented in birds and fish, but the process is hypothesized to be among the
mechanisms responsible for seaturtles returning to nest at natal beaches. Thisisthe 1 1thyear of the recovery program, and slightly
more than 17,000 hatchling turtles have been imprinted at Padre Island to date. There have been no documented returns of head
started turtles to Padre Island National Seashore.

The National Park Service has been involved since 1978 in a multi-a gency effort to establish a nesting population
of Kemp's ridley sea turtle (Lepidochelys kempi) at Padre Island National Seashore (PINS) near Corpus Christi, Tex. The
project, involving the Fish and Wildlife Service (FWS), the National Marine Fisheries Service (NMFS), the Texas Parks
and Wildlife Department (TPWD), the Instituto National de la Pesca (INP) of Mexico, and the National Park Service
(NFS), has as its primary objective the establishment of a new nesting colony of Kemp's ridley sea turtles on a protected
beach in the United States. The history and decline of the Kemp's ridley is documented and discussed elsewhere in
these proceedings, so my remarks will be confined to the role of the National Park Service at Padre Island.

Kemp’sridley is the smallest of the sea turtles and probably the most endangered. So faras is known, the only extant
nesting concentration occurs on an approximately 20-km stretch of beach near Rancho Nuevo in Mexico, although
Kemp's ridleys have been sporadic nesters on Padre Island and elsewhere for many years.

Under the terms of the original agreement, the NPS was to become involved in four major activities:

1. receiving eggs from Mexico under permits from TPWD and FWS;

2. providing personnel and facilities to incubate the eggs until they hatched;
3. imprinting hatchling turtles to the Padre Island beach; and
4

transferring imprinted hatchlings to the NMFS Southeast Fisheries Center’s (SEFC) Galveston Labora tory for
head starting.
The process is fairly straightforward. First, polystyrene foam boxes are filled with moist sand from Padre Island and
transported to the Rancho Nuevo beach. Eggs are collected from laying females at Rancho Nuevo by catching them
in plastic bags as they are laid. Eggs gathered in this way are promptly carried fo polystyrene foam boxes and packed
Into Padre Island sand. Eggs, sand, and boxes are then transferred from Mexico to Padre Island where the eggs are
held in a hatchery until they hatch.

The first part, receiving the eggs and moving them to Padre Island, has gone smoothly over the years with only a
few logistical problems. The NPS, TPWD and FWS all have been involved in one way oranother in transporting eggs
toPadreIsland. Sometimes eggs have been flown to the Corpus Christi Naval Air Station; at other times, to the Corpus
Christi Airport; and several times, directly to the Padre Island National Seashore near the hatchery facility.

The second part, hatching the eggs, is very labor intensive. Upon arrival at Padre Island, boxes containing the eggs
are transferred to a specially constructed hatchery facility. Multi-channel, temperature probes record temperatures
hourly at three elevations in the incubation boxes, and large quantities of data are generated and synthesized. Sand
moisture and presence-absence of molds or fungi are monitored daily. The NPS staff at Padre Island computerizes
the data records to facilitate their evaluation. Evidence is now mounting that sex of Kemp's ridley hatchlings is
determined by the temperature at which eggs are held during a certain phase of their development (Shaver et al.,
1988). By artificially elevating incubation temperatures, we are now producing a great preponderance of females.
Implications of this concept are profound.

* LS. Department of the Interior, National Park Service
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The third part that NPS plays is imprinting hatchlings. Sea turtles, like salmon, are thought to imprint on their natal
surroundings. Something in their physical environment acts to imprint the animals. Imprinting is a phenomenon that
is better known in birds and certain fishes than in sea turiles, but the process is assumed to be similar. There are three
classical components of imprinting that are thought to be important in this project. First, it occurs at an early age.
Precocial birds, like ducks and chickens, imprint on the largest moving object they see after hatching. This is usually
their mother, but if the motheris absent and the young areexposed to a moving balloon or a toy train during this critical
period, they instead will form a strong attachment to such objects and retain that attachment as an adult. Interestingly
enough, the more difficult the moving object is to follow, the stronger is imprinting. This may have a parallel in the
difficulty with which hatchling sea turtles dig their way out of the nest and traverse down the beach to the sea.

The second factor of imprinting is that it occurs in a relatively short time. Mallard ducks, for example, imprint best
somewhere between 13 and 16 hours after hatching. Chicks do not follow a moving object when they are a few hours
old or when they are several days old, but only during a fairly short period of time. Gosslings, for example, when
hatched in an incubator, readily imprint on the first large object they see, often a human.

The third factor is that the attachment is permanentand is retained from the time of imprinting to adulthood. Pacific
salmon eggs and fry imprint on the chemical smell and taste of the water in which they hatch. After a sea journey of
several years they mature, and the adult salmon unerringly return to the same stream they hatched in years earlier.
One compelling demonstration of this is afforded by tagged salmon that return to a fish hatchery as adults.

Any of these factors could contribute to turtles returning to their natal beaches to nest. The reasoning is as follows.
First, adult female turtles have the ability to find the nesting beach with great accuracy after several years at sea. In
the case of the Rancho Nuevo beach, turtles nest along a stretch approximately 20 km long. Why only this particular
stretch of beach, when there are thousands of kilometers of beach available? Somehow, after more than seven years
at sea, females, and evidently males, are able to locate this unique stretch of beach and reproduce. Second, the
experience with the natal beach is limited. Embryos develop within approximately 60 days after eggs are laid. After
this time, hatchlings dig their way out of the nest, scurry down the beach, and enter the surf, thus disappearing into
the sea for the next few years. The time from hatching to entering the sea may range from minutes to a few hours.
Something happens to the embryonic or hatchling turtles during these 60 days or so to permanently imprint them on
the geographic location or other characteristics of the beach. We feel that the embryonic turtles imprint to either the
sand in which they are incubated and hatched or to physical or chemical characteristics of the beach itself. A chemical
imprinting system is postulated under which embyonic turtles sense, imprint on, and retain at least some natal
impressions they receive during the incubation period. If this is so, then those turtles expected to return to Padre Island
should be exposed to nothing but Padre Island sand. This, then, is our reason for moving Padre Island sand from the
U.S. to Mexico and back.

It is impossible to exactly recreate the natural conditions under which Rancho Nuevo turtles are incubated and
hatched, but insofar asis possible an attempt is made. Aftertheeggshaich, the hatchling turtles are transported a short
distance to that portion of the Padre Island beach that is closed to vehicular traffic, and there they are released to make
their way down to the surf. Activity increases and a mass exodus to the surf begins as the hatchlings are warmed by
the morning sun. They orient themselves toward the surf and morning sun and scurry across the beach. Some
observers speculate that these few minutes of exposure to the sun, sand, beach and surf are what imprint a turtle to
return to that beach. Perhaps, like salmon, hatchling turtles chemically imprint on the particular chemical makeup of
the sea water at that particular beach. Although neither of these possibilities has been quantified beyond doubt, there
is evidence that turtles hatched and imprinted at Padre Island later show a preference for Padre Island sea water when
offered a choice between that and sea water from other sources.

Even though the eggs are placed directly in sand from Padre Island, and hatchling turtles are exposed to the smell
or taste of that beach, this does not guarantee that imprinting to that beach has thus occurred. There has been
speculation that the geographical location of the developing eggs may be significant. Tiny bipole magnets have been
discovered in organisms as varied as bacteria and pigeons. Biomagnetic orientation is believed to facilitate homing
movements in pigeons and may act in concert with other environmental factors to provide the homing mechanism
in turtles. Ifthis is so, and the magneticbipoles are oriented during embryonic development, it follows that developing
eggs should be moved to Padre Island as soon as possible after collection in Mexico. Because of several factors, this
has not always been done.

After imprinting on thebeach, the young turtles are quickly gathered from the surf and moved to the NMFS SEFC’s
Galveston Laboratory. This initiates the final phase of the head start project in which the turtles are reared in captivity
for a number of months to allow them to reach a size that significantly reduces their vulnerability to predation after
their release. Hatchlings have been either driven by vehicle or flown by aircraft from Padre Island to Galveston.
Through the years, the NPS has provided personnel or funds for nearly every facetof the head start project, in addition
to contracting several scientific studies related to the project. Excellent press coverage has been a part of the entire U.S.
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Table 1. Summary of the incubating-hatching-imprinting phase of the Kemp's ridley sea turtle head start
project at Padre Island National Seashore 4,

Number of Hatching Number of Number of imprinted
Year- eggs received percent at hatchlings hatchlings transferred

class  from Mexico Padrelsland  imprinted to NMFS

1978 2,191 88.1 1,867 1,848
1979 2,053 85.7 1,754 1,661
1980 2,976 84.1 2,487 1,611
1981 2,279 83.3 1,887 1,868
1982 2,017 77.6 1,559 1,524
1983 2,006 121 235 230
1984 1,976 90.7 1,783 1,544
1985 1,978 84.1 1,720¢ 1,6920
1986 2,011 88.3 1,775 1,759
1987 2,001 64.3 1,283 1,282
1988 1,019 91.6 929 925
Total 22,507 77.1 . 17,279 15,944

*Data from Shaver ¢f al. {1987} and Donna Shaver (NPS‘Padre Island National Seashore,personal communcation, December
1988). i

PIncludes 811 from Rancho Nuevo eggs that were released as hatchlings at Padre Island.

“Includes 69 hatchlings from a natural nesting at Padre Island.

operation. Table 1 indicates that 17,279 hatchlings have been imprinted to Padre Island National Seashore since the
inception of the project. A great deal of knowledge about Kemp's ridley biology has been gained in the intervening
years, and we are slowly probing the secrets of one of the oldest existing groups of reptiles. The NPS is proud to be
associated with this singular attempt to establish a new nesting colony of Kemp's ridley sea hurtles at Padre Island,
and look forward to the day when the Kemp’s ridley is again a common sight on the Texas coast.
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The National Marine Fisheries Service’s Kemp’s Ridley Sea

Turtle Research and Management Plan: Progress and Needs
Charles A. Oravetz*

The National Marine Fisheries Service’s (NMFS) Kemp's Ridley Sea Turtle Research and Management Plan was prepared
largely because of a recommendation made by a constituent review panel at a NMFS sea turtle program review in Miami, Florida
on May 3-4, 1984. Five plan components relating to Kemp's ridley (Lepidochelys kempi) are performed by the NMFS Southeast
Regional Office:

Information and Education—A broad range of independent and cooperative activities informand educate the general public
and fishermen of the need to conserve Kemp's ridley. These activities include development and distribution of posters, video tapes,
brochures and other means of communication.

TED Technology Transfer —TED is anacronym for Trawling Efficiency Device or Turtle Excluder Device. The TED was
developed principally to allow escapement of sea turtles from shrimp trawls, thereby enhancing conservation of all sea turtles
including Kemp's ridley. Use of the TED provides benefits to shrimpers such as reductions of trash and finfish by-catch. The
NMEFS has encouraged the voluntary use of the TED, is continuing to transfer TED technology to shrimpers, and isimplementing
TED regulations.

Incidental Caich —Incidental catch information can be used for management purposes and toincrease conservation through
awareness. Amendments to the Endangered Species Act (ESA) allow reporting of the incidental take of the endangered Kemp's
ridley. An incidental catch reporting scheme has been explored with various components of the shrimping industry.

Sea Turtle Recovery Plan —A plan for the recovery of six species of marine turtles was completed in September 1984. This
plan defines recovery actions for Kemp's ridley. Recovery actions such as head starting, captive propagation, and at-sea
monitoring have been implemented.

Section 7 Consultations—Section 7 of the ESA requires that all federal agencies conserve endangered species and consult
with the Fish and Wildlife Service and/or the NMFS to make sure that they do not jeopardize the existence of any listed species.
Section 7 consultations are used to mitigate adverse impacts to Kemp's ridley.

The Natjonal Marine Fisheries Service’s (NMFS) Kemp’s Ridley Sea Turtle Research and Management Plan was
developed in August 1984, largely in response to recommendations made by a constituent review panel at a NMFS
Sea Turtle Program review. This panel of environmentalists, scientists, commercial fishing representatives and
administrators assembled in Miamion May 3-4, 1984, to learn of NMFS' activities regarding sea turtles. The panel was
asked to critically review NMFS’ programs and recommend changes. Many recommendations were made and many
applied specifically to the Kemp's ridley (Lepidochelys kempi). There appeared to be a general consensus of the panel
that more emphasis on this critically endangered species was needed. As follow up, the Southeast Regional Office
(SERQ) and Southeast Fisheries Center (SEFC) of NMFS developed a planning document to specify which of our
activities related to the Kemp's ridley. The management part of the plan basically consists of five program elements
that are performed by two people in the Protected Species Branch of the SERO in St. Petersburg, Fla.

Information and Education

In my view, information and education activities are highly valuable in enhancing the conservation of endangered
species. The public cannot be expected to conserve if they are not informed, and sometimes the information has to be
pretty basic. In a conversation with a shrimper about the TED, I was told that he had caught only one dead sea turtle
in his lifetime. The turtle apparently was partially decapitated, so he removed its head, and the skull now adorns his
retail seafood market. He also told me that he resuscitates comatose sea turtles that he catches, then paints the name
of his seafood company on their backs before releasing them. At sometime in the past, that shrimper learned that sea
turtles could be resuscitated and knew that recapture data were important. However, information and education
efforts had failed to convince him that it was illegal to take and display a sea turtle skull [Editors’ note: except for
scientific or educational purposes under appropriate federal and state permits, or if it can be proven that the artifact
was obtained prior to listing of the sea turtle as threatened or endangered].

* National Marine Fisheries Service
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Information and education activities are important, but it is difficult to determine what approaches to use and how
to evaluate their effectiveness — so we continue with a shotgun approach aimed at informing the public of the need
to conserve sea turtles and of ways to do this. This approach has produced a variety of individual and cooperative
informational and educational materials. The Kemp's ridley video tape, Heartbreak Turtle, sponsored by KUHT
television station, Channel 8, Houston, Tex., and the book The Great Ridley Rescue (Phillips, 1989) are fine examples
of specific, in-depth documentaries of a special conservation effort.  have had the opportunity of extending KUHT's
effort by providing copies of the video tape to several marine science centers where it is shown to visitors.

An example of a more general education effort is a Sea Turtle Identification Poster. This poster was developed
cooperatively by NMFS and the Center for Marine Conservation (CMC). At least 15,000 of these posters have been
distributed worldwide. A Spanish version hasbeen produced by CMC and is part of an educational packet for teachers
in Spanish-speaking countries. The packet has been distributed widely in Puerto Rico and the Dominican Republic.
NMFS purchased about 300 packets to supplement private distribution efforts in Mexico.

Three other educational projects specific to Kemp’s ridley have been completed or are planned. A Kemp's ridley
identification poster was printed in July 1985 and distributed. Another species identification sheet depicting the five
sea turtle species in our region was distributed. One of its main purposes was to gather information from fishermen
who catchridleys incidentally. A third effort that has not progressed beyond the planning stage is the joint production
ofabrochure about Kemp'sridley similar to one developed on the Hawaiian Monk Seal. This is proposed by the NMFS
central office in Washington, D.C.

TED Technology Transfer

TED 1s an acronym for Trawling Efficiency Device or Turtle Excluder Device as the case may be. This piece of gear
was developed principally to exclude sea turtles from shrimp trawls. Because of its other benefits such as trash
exclusion, reduction of finfish by-catch, and improved shrimp catch, NMFS encouraged its voluntary use. NMFS
TED technology transfer activities have involved publicity, demonstrations, and distribution of sample TEDs. The
TED is the subject of another paper being presented at this symposium, so it is not being discussed in detail here.
However, NMFS curtently is implementing TED regulations (Department of Commerce, 1987).

Incidental Catch

Incidental catch information has several uses. It can be used to identify locations of occurrence of sea turtles, their
sizes, time periods of abundance, and who in the fishing industry most often encounters sea turtles. It can also be used
to stimulate conservation. In the case of the Kemp's ridley, we know that shrimpers take them as do recreational
fishermen using hook and line gear, both from boats and from shore. I also read somewhere that the Kemp’s ridley
Is taken in gill nets. This is all good information that can be used to concentrate efforts to reduce the catch, especially
if there is associated mortality. Incidental catch information provides data for researchers and for other management
applications such as Section 7 consultations under the Endangered Species Act (ESA) of 1973. Perhaps more im-
portant, it can be used for conservation exercises.

Let me provide an example of what I mean. Several years ago, I was meeting with some Georgia shrimpers
concerning a very high frequency of strandings of sea turtles on Georgia beaches. The shrimpers did not deny that
they caught and accidentally killed some sea turtles, but they let me know in no uncertain terms that they would not
be held responsible for all the dead sea turtles that washed up on beaches. They hinted that if someone were to try
imposing burdensome regulations on them, we might see twice as many dead turtles on the beaches.

Some of those same shrimpers that were so adamantly opposed to imposed turtle conservation at that time
cooperated in a sea turtle tagging project with the University of Georgia. The resulis of their first year of effort were
summarized in Marine Turtle Newsletter (No.34, p.1-2,1985). Briefly, cooperating shrimpers caught, tagged, measured
and photographed 40 sea turtles. Of these, 31 were loggerheads (Caretfa caretta) and nine were Kemp’s ridley. In
addition to the valuable scientific information this project provided, it enhanced sea turtle conservation. [ believe that
only two of these turtles were broughtup dead, and I am sure that this was unintentional. Moreover, the 45 otherusers
of this shrimping cooperative’s facilities, and their fellow shrimpers in Georgia, were no doubt influenced to conserve
sea turtles by this effort.

It would be nice if we could involve every shrimper in the southeast in a similar project. We cannot, but we have
tried to expand this effort to Texas, in cooperation with shrimper groups. Amendments to the ESA made it easier to
issue permits allowing the inadvertent taking of an endangered species. A condition is the establishment of a
conservation plan. We have explored the possibility of establishing a sea turtle by-catch reporting scheme with
shrimpers and some data collection has begun. A conservation plan that would be developed as a permit condition
might include measures such as proper resuscitation, relocation and release of sea turtles, limits on the length of tow
time, and even the testing-adoption of TEDs. Major advantages could be realized by the shrimpers, who would be
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protected from an otherwise prohibited act, and for the sea turtles, because a person who has a definite role in
controlling its life or death would be involved in its conservation.

A Recovery Plan for Marine Turtles

A Recovery Plan for Marine Turtles (Hopkins and Richardson, 1984) that covers six species of marine turtles was
prepared by a recovery team and approved by the NMFS Director in September 1984. The plan sets forth those
activities that should be taken by agencies so that sea turtles can be restored to levels where they no longer need
protection underthe ESA. Thatis the textbook description of whata recovery plan should be. In reality, for the Kemp’s
ridley, the plan sets forth those actions that should be taken to try to stop the drastic decline of this species. The actions
are prioritized and lead agencies defined. In some cases, one agency is identified and in other cases several. For NMFS
there are 10 lead actions for the Kemp's ridley:

1. Regulate the petrochemical industry. NMFES probably does not have authority to regulate the petrochemical
industry directly, but can best achieve this objective through Section 7 consultations with the Department of
the Interior’'s Minerals Management Service.

2. Use hatcheries and head starting. This project is ongoing at our NMFS SEFC’s Galveston Laboratory.

3. Maintainatotalbanoncommercial, recreational and subsistence take. Icanassure you wehave every intention
of continuing to do this.

4. Establish captive breeding colonies. This is another activity accomplished through our Galveston Laboratory.
Kemp's ridleys captive-reared at the Galveston Laboratory have been distributed to a number of cooperating
organizations, in part to provide a reservoir of animals for captive propagation experiments (Caillouet, 1984).

5. Regulate spoil dumping, sea floor mining and traw] tows. NMFS shares this lead with the Environmental Pro-
tection Agency with regard to the first two items. Our answer to regulating trawl tows, as least thus far, is TED.

6. Maintain and enforce the ban on take throughout the range. This is similar to item 3, which we are doing in
cooperation with many other agencies.

7. Regulate shnmpmg methods, gear, areas, and seasons in U.S. waters. Steps in this direction are being taken
through the TED technology transfer program, through theincidental catch reporting system and through TED
regulations.

8. Recommend regulations for shrimping methods, area, year, and season in Mexican waters. Our approach to
this action is cooperation with Mexico in TED technology transfer.

9. Determine unknown mortality factors, if any, and take appropriate action. The Kemp’'s ridley pathology pro-
ject that was carried out at our Galveston Laboratory has been discontinued. One reason is that mortality dur-
ing head starting Kemp's ridley was reduced to less than 15 percent through improvements in rearing methods.

10. Determine feasibility of aerial and other means of at-sea monitoring. NMFS has several projects in progress or
planned.

Section 7 Consultations

Section 7 of the ESA requires several things of federal agencies. First of all, it requires that all federal agencies “...in
consultation with and with the assistance of the Secretary [of Commerce or Interior], utilize their authorities in
furtherance of the purposes of this act by carrying out programs for the conservation of endangered species and
threatened species...” It also requires federal agencies to “...ensure that any action authorized, funded, or carried out
by such agency is not likely to jeopardize the continued existence of any endangered species or threatened species...”
Section 7 is truly a powerful tool that can be used for the conservation and management of endangered species, and
it is used to the extent practicable in the NMFS Southeast Region. We complete about 110 such consultations each year.
Our jurisdiction covers five endangered whales, one fish — the shortnose sturgeon (Acipenser brevirostrum) —and the
five sea turtles that occur in the southeast and U.S. territorial waters in the Caribbean. Most of our Section 7
consultations are with the U.S. Army Corps of Engineers, often over channel dredging or dredge-and-fill operations,
and generally our main concerns are the possible impacts on sea turtles. We try to complete most consultations on an
informal basis; that is, we try to get the federal agency to incorporate appropriate mitigating measures into its
assessment of impacts, to assure that the net result of that agency’s action will not be adverse to sea turtles. In some
cases, like dredging of the Port Canaveral, Florida Ship Channel, or dredging and filling in Corpus Christi Bay, Tex.,
we get involved ina formal consultation. The main differences involve time requirements and procedures forissuance
of permits. Specifics of how the Section 7 process is being used to protect the Kemp's ridley are discussed in another
part of this symposium’s proceedings.
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Questions and Answers

Blanche Lynn: Do the Mexican people still have the privilege of taking a certain number of ridleys for one purpose or another
for their own use? People who come to our shows tell of one experience after another in which a ridley has been taken for personal
use.

Mirquez: You are aware that the Mexican people have many necessities including food. They also need money to
survive. This is so in all our States. Notonly does this create a problem for the Kemp's ridley nesting beach at Rancho
Nuevo, but for all our other sea turtle nesting beaches in Mexico. We do not watch the Rancho Nuevo beach at the
beginning of the nesting season, and people go to the beach prior to our arrival and take eggs, and sometimes the
turtles. If we are not on the beach at the beginning of the season we cannot stop these activities, because the people
around that area know when our work is going on there. I do not know for how long a time they have been doing this,
but for many years there has been consumption of eggs taken from that beach. The local people remember that their
grandmother or someone like this made bread with the turtle eggs, and then they wish to eat that kind of food again.
The commercial harvesting there has been stopped since 1966. Some people go to the beach anyway when we are not
patrolling it. We make patrols two times each day, and then they go to the beach in the afterncon. Sometimes one
or two ridleys appear nesting in the afternoon, when we are not there. From such causes we lose about 10 percent
of the eggs during a season. Sometimes we cannot tell whether the eggs are lost to people or to predators. In some
cases, we are not able to collect eggs from the nests when the wind is very strong, But after 50 days or so, sometirnes
hatchlings appear on the beach in natural condition. Therefore, some of the eggs that we miss remain on the beach
and hatch out, but some others are still stolen by people, dogs or coyotes. Usually they do not take the adults, just the

eggs.
Klima: Would you comment on the educational program you have siarted with the people at the village of Rancho Nuevo?

Mirquez:The turtle camp was begun in 1966, and at that time, we had some conflicts with the people in the village,
because they thought that we were foreigners. Also, they wanted to continue taking eggs as usual. As time passed,
the people began to understand the problem and helpus. In 1985 we used a new approach to reach the people through
the primary school in the village near the turtle camp. When the hatch occured and there were many hatchlings on
the beach, we invited the children in the school to help in releasing all those hatchlings from the beach. The children
and the teacher of this school participated, and it was a very enjoyable time for everybody. We hope to do this with
other schools in 1986. It also would be good if we were able to invite some people from Brownsville, Tex., to
participate in a hatchling release - students and teachers ~ to make the same joint effort at Rancho Nuevo.

David Forcucci: You said that the commercial harvest of eggs was stopped in 1966. From that point on, how much poaching was
there? Was it prevented? Were the beaches watched from then on?

Mirquez: The problem was not stopped until the joint Mexico-U.S. program was initiated in 1978. After the joint
program began we had motorcycles and it was easier to remove the poachers. Butbefore that time, we were confined
to walking the 32 km beach or sometimes covered it by horseback, and occasionally we had a good look by jeep. The
poachers on the beach during 1966 to 1977 were using horses. It was very difficult to pursue the poachers across the
marsh, when they were on horses and we were in a jeep. We estimate that after 1977, the loss of eggs averages 10
percent per season, not only from poaching but from other natural causes as well.

Ross Witham:I have some concern about the release of head started turtles, There is a possiblitity that the imprinting may occur
during the offshore swim, when the turtles are swimming away from Padre Island. That could be either magnetic, or it might be
a sonic conditioning. Do you have any comment on that?

Fletcher: You are absolutely correct. It could well be that the imprinting phase of the turtles takes place in the surf
or as they move offshore. That could wellbe the case. However, the reason that we have not tried to do anything with
that is because once they would get offshore it would be too late to retrieve them for head starting. As it is difficult
to catch them in 1 foot (30 cm) of water in the surf. Once they hit the surf, they are extremely difficult to catch. So if
we actually did let them swim out farther than that, we would lose them. So we do not really have any choice about
that.

Witham: I do not disagree with you on that, but what I am suggesting is that the head started turtles should be released from
Padre Island, so they can swim offshore from there. They may benefit from that experience. I think there is some evidence that
shows a very precise post-hatch learning in some sea turtles.

Eletcher: I can say that we certainly will take that into account in our deliberations.

Marydele Donnelly: What sort of changes have been made in the nesting temperature? Are you trying to have more females
in your population, and if so, what sort of sex ratios do you have for ridleys? What I am concerned about is that there is some
indication with green sea turtles that there are three or four males per female.
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Fletcher: That question is long and involved. I am sure someone else is going to present data on this. Basically, we
have been producing a preponderance of male Kemp's ridleys — up to 70 percent male. We feel now that the sex of
turtles is pretty well determined by the temperature during the middle third of the incubation period, and yesterday
in our intergovernmental deliberations we agreed that we will change our hatchery facilities and hatching regimen
to raise the temperature from an average of around 28°C or 29°C to somewhere between 30°C and 32°C, with the hope
of bringing the male-female ratio nearer to 50:50,

Donnelly: But do you know that 50:50 is correct?

Fletcher: No, we do not. The evidence that we have so far is that, in box turtles for example, the sex ratio is around
60 females to 40 males. We do not know what the sea turtle sex ratios are in the wild.

Klima: You are probably aware of the extreme difficulty there is in identifying the sex of hatchlings, and we have
acquired the technology to do this just recently. The National Park Service and Instituto Nacional de la Pesca have
been working on this problem, and we have just recently obtained information on the sex ratios of some of the hatch-
lings. This information says basically that we have produced a preponderance of males, and just before this sym-
posium we took action to see that in the future we will have more of a natural situation, or one similar to that which
occurs at Rancho Nuevo. So in that regard, we assume that we will produce a sex ratio similar to that which occurs
at Rancho Nuevo. Whether that is good or bad, we do not know, because sex ratio could be cyclic. There are many
questions related to this problem, not only for Kemp's ridley but for other sea turtles as well.

David Bowman: Would you agree that we should point out that the only way the sex of a sea turtle can be determined is if it
is dead, and we are not prepared at this time to sacrifice a lot of turtles to determine sex ratios?

Klima: Yes, this is a problem. The turtle has to be dead, so our samples are from dead turiles. They may not be
representative of the sex ratio of live ones. )

Burchfield: Another point that we have been looking at is what we now have at the Rancho Nuevo natal beach are
isolated nests by individual turtles. If we look back at the historical nesting effort at Rancho Nuevo, it is a predator
" swamping type of reproductive strategy, in which on one day in 1947 there were an estimated 40,000 turtles on the
beach within a 2- to 3-hour period. We have some preliminary evidence that the thermal dynamics of closely packed
nests under such anwarribazon situation may be dramatically different from those of isolated individuals nests. So even
if we understand what is presently taking place at Rancho Nuevo, in terms of the nesting or breeding population, it
still may not be indicative of what made up the natural population historically.

Paul Raymond: Have you considered eliminating the polystyrene foam box hatcheries and going to a natural, on-the-beach
hatchery on Padre Island?

Fletcher: Yes, we have. We have considered that option several times. The problem, and I am sure that one of the
speakers will present some data on this, is that the beach temperatures at Padre Island are not the same as at Rancho
Nuevo.

Raymond:Would they not reflect more natural temperature conditions than the foam boxes?

Bill Lukens: We have considered moving the eggs to the Padre Island Beach. The problem is linked to when we get
the eggs out of Mexico. It is usually past the point in incubation at which we feel the eggs can be safely moved toa
beach. So we have been puiting them in the boxes, to hold and to transport them. That has been the easiest way. In
1986, we are going to maintain temperature during the incubation period with considerably less fluctuation. Bob
King and I have discussed eliminating the foam boxes and using some different kind of material.

Terry Cody: You mentioned the incidental take in Georgia and the study that involved cooperating shrimpers. When you talk
of permitting Texas shrimpers, are you suggesting that the fishermen wnll be able to keep the turtles in their possession?

Oravetz: No. What we are trying to do is to get the shrimpers permitted for what is now technically an illegal activity
under the Endangered Species Act, with the hopes that instead of being fearful of the law and throwing the turtle
overboard, the fishermen will take some steps to resuscitate the turtle, tag it, and perhaps release it in an area where
it is not subject to being captured again.

André Landry: What utilization does National Marine Fisheries Service make of county marine extension agents, particularly
in working with shrimpers? I know the extension agents have very close contact with shrimpers and have some rapport with
shrimpers that National Marine Fisheries Service may or may not have.

Oravetz: I1should have mentioned this. Tn our case, there are four of us. We can spread ourselves only so far. We have
had a tremendous amount of support and help from the cooperative marine extension service - mainly the Sea Grant
Marine Advisory Agents. Specifically, they assist in passing the word to the shrimpers about the use and availability
of the TED. Sea Granthasanetwork of Marine Advisory Agents in all Gulf of Mexico and South Atlantic coastal states.
The program is very good, particularly in Texas, We utilize the agents extensively to help get information about
turtles and shrimp to the fishermen.
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Nesting Population and Production of Hatchlings of
Kemp’s Ridley Sea Turtle

at Rancho Nuevo, Tamaulipas, Mexico

René Marquez Millan, Aristoteles Villanueva O.
and Patrick M., Burchfield*

Nearly all mature females in the population of Kemyp's ridley sea turtle (Lepidochelys kempi) nest at Rancho Nuevo, located
between Barra del Tordo (23 '3.5'N, 97 °'45.3"W) and Ostionales (23°24.6'N and 97 *45.7"W), in Tamaulipas State, Mexico. Small
groups also nest in several locations such as Playa Washington and south of Barra del Tordo in Tamaulipas and Tecolutla in
Veracruz. There are solitary nestings at Padre Island, Texas, Cabo Rojo, Veracruz, and Isla Aguada, Campeche, Mexico.
Nevertheless, the annual number of nests outside of Rancho Nuevo usually is less than 50.

The annual nesting population at Rancho Nuevo has shown a great decline since the discovery in 1947 of an arribada of more
than 40,000. Nowadays, there are fewer than 800 females nesting annually at Rancho Nuevo. The total nesting population can
be assessed through life cycle characteristics and fecundity. However, sex ratio at sea is unknown.

The quantity of hatchlings produced has varied annually, and is related not only to number of females that nest every year and
natural meteorological disturbances such as storms or floods but also to the intensity of our biological work at the Rancho Nuewvo
Turtle Camp. About 664,000 hatchlings were released from the Rancho Nuevo beach between 1966 and 1985. From 1978 to 1985
about 13,000 hatchlings emerged from eggs collected at Rancho Nuevo and incubated at Padre Island. These hatchlings were
imprinted at Padre Island then head started for 10 to 11 months in Galveston, Texas, Head started survivors were released into
the Gulf of Mexico as yearlings or younger from sites off Mexico, Texas and Florida.

The Kemp’s ridley sea turtle (Lepidochelys kempi) is unique among sea turtles in many characteristics and behavior,
especially in its panspecific adaptation to only one primary nesting beach in the Gulf of Mexico (Carr, 1963;
Hildebrand, 1963; Pritchard, 1969; Casas-Andreu, 1971; Pritchard and Mérquez, 1973; Chavez and Kaufmann, 1974;
Mérquez, 1976, 1978; Mérquez ef al., 1989), and there are no documented data to the contrary in historical times. This
natural adaptative feature of one major nesting site has been a determinant of Kemp’'s ridley population abundance.
Maybe it works favorably against natural predation, but for man it has provided an attractive opportunity for easy
and profitable exploitation. The result has been that over exploitation by man, coupled with predation and other
natural mortality, has reduced the nesting population to 2 percent of the largest documented arribada recorded on film
in 1947 (Hildebrand, 1963). Because of this decline, the largest arribal of each season is no more than 200 to 300 nesting
females, and the total number of nesters per season is no more than 800. Such low numbers emphasize the high
vulnerability of this endangered species to any change in ambient physical environment or to increases in fishing
effort of any kind that might result in the taking of Kemp’s ridley.

Nesting of nearly all adult females in the Kemp’s ridley population takes place principally between the sandbar
outlets of Ostionales (23°24.6'N, 97°45.7'W) to the north and Barra del Tordo (23°3.5'N, 97°45.3'W) to the south on the
beach called RanchoNuevo, in Tamaulipas State, which hasbeen designated by decree as a natural reserve for Kemp's
ridley (Departamento de Pesca, 1977).

As a characteristic behavior of the genus Lepidochelys, the nesting is massive and known as arribazon or arribal.
Nevertheless, it is difficult to consider a nesting group of 200 females dispersed over several km of beach as an
arribazon. The last small arribal comprising about 2,000 females occurred in May 1968. In general, Kemp's ridley’s
arribales are dissimilar to those of the Pacific or olive ridley (L. olivaces) because they occur during the day, usually in
the morning,.

Protection of the nesting beach to achieve recovery of Kemp's ridley was initiated in 1966 by the Direccion General
de Pesca (now Secretaria de Pesca), through its Fisheries Research Institute. The turtle camps, occupied each nesting
and hatching season, have continued without interruption to this day. The efforts of Mexico were integrated with
those of a U.5. assistance team of university students during 1978, and this joint effort was continued for 10 years.

The more important daily work at the turtle camp includes:

1. detection and translocation of nests and incubation of eggs in protected areas;

*Mdrquez and Villanueva - Instituto Nacional de la Pesca, Mexico; Burchfield - Gladys Porter Zoo
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2. near the end of the nesting season, polystyrene foam
boxes containing Padre Island sand are used to hold about
three to five percent of the total egg production from
Rancho Nuevo, to provide hatchlings for head starting
and release;

3. tagging female adults, and recording each nesting female
and its nest; and

4. taking temperature of incubation of eggs in foam boxes
and temperature profile of the beach at several depths.

The general methodology of work originated at Tortuguero,

Costa Rica (Mérquez, 1966), and it was modified during the years
following (Mérquez, Villanueva and Contreras, 1973). Ithasbeen
used as a model by several beach workers in Mexican turtle
camps.

NESTING LOCALITIES

1 PADRE ISLAND , TEXAS
i 2 PLAYA LAURO VILLAR, TAMAULIPAS
3 RANCHO NUEVO, TAMAULIPAS
4 CABO ROJO, VERACRUZ
< 2 5 TECOLUTLA-NAUTLA, VERACRUZ
6 VERACRUZ, VERACRUZ
7 ALVARADO, VERACRUZ
B MECOACAN-CHILTEPEC, TABASCO
9 ISLA AGUADA, CAMPECHE
10 MAGDALENA, COLOMBIA (NOT SHOWN'

Nesting Distribution

Nesting of Kemp's ridley is concentrated in space and time.
This evolutive behavior works as a mechanism regulating popu-
lation size, and it is induced and affected by internal and external
factors that are not clearly understood. It is not easy to reach a
diagnosis concerning population size, but despite of that, we can
say that such nesting behavior has been successful thus far, as the
population still survives. Distributed among the arfibales are
solitary nestings of Kemp's ridley, and it is supposed by Robin-
son (in press) for olive ridley that such nests have higher survival

rates than those from massive arribazones. Figure 1. Nesting localities of Kemp's ridley sea turtle

Geographical Disp ersion (*indicates small group nestings).

Most Kemp’s ridley nesting is restricted to approximately 32 km of sandy beach from Barra del Tordo northward
(Figure 1). Outside of this area, there are sporadic and dispersed arribales of very few nesters; e.g., at Padre Island,
Texas (Werler, 1951; Carr, 1961; Adams, 1966, 1974; Pritchard and Mérquez, 1973; Francis, 1978; Hildebrand, 1982),
at Playa Lauro Villar, Washington Beach, Tamaulipas (Marquez, Villanueva and Sénchez, 1982; Mager, 1985), in
Tecolutla and Alvarado, Veracruz (Marquez, 1983, 1984; Mérquez and Fritts, 1987), in Mecoacan, Tabasco (Mérquez,
1970), and in Isla Aguada, Campeche (R. Gonzélez, Oficina de Pesca, Secretaria de Pesca, Subancuy, Campeche,
Mexico, personal communication; Mérquez, manuscript). We are aware of only one record out of range, that being
for the Caribbean coast of Magdalena, Colombia (Chévez and Kaufmann, 1974 ; Meylan, 1982}. As faras we havebeen
able to determine, there exists no historical documentation of other Kemp's ridley nesting places as important as
Rancho Nuevoanywhere else in the world. It is possible that nesting in the past, at least in Tecolutla, was more intense
thanitis nowand that nesting at Rancho Nuevo covered a wider area to the northand southas compared to the current
nesting zone.

Rancho Nuevo Beach

Spatial distribution of nesting at Rancho Nuevo changes with the weather. When the wind blows strongly, nesting
usually is concentrated in a more narrow area than on calm days. In general, all arribazones strike between Barra del
Tordoand ElCarrizo, but from time to time dispersion is wider, and a few animals lay north or south of this area. More
than 80 percent of the arribazones strike between Brasil and San Vicente.

The mechanism of fixity of the nesting site has not yetbeen clarified. Asin other sea turtle species, around 50 percent
of the individual Kemp's ridley renest beyond 1.6 kilometers from their former nest during the same season, and less
than 40 percent of the individuals renest beyond 1.6 kilometers of their former nest from season to season (Mérquez,
manuscript). The apparently greater fixity in nest site selection by the same individual from season to season, as
contrasted with that within the same season, has no clear explanation.

Population Assessment

Evaluation of population status for Kemp's ridley is more reliable than that for other species because nearly all
Kemp’s ridley nesting is at Rancho Nuevo, and because nearly all the turtle crawl tracks that occur there on a given
day are observed and recorded. The estimated number of nesters and number of nests recorded during 1978 through
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Table 1. Estimated number of Kemp's ridley sea turtle females nesting at Rancho Nuevo as determined through
fecundity rate®.

Years
1978 1979 1980 1981 1982 1983 1984 1985 1986

No. of nests 959 1,013 927 946 821 823 8§92 . 738 964
No. of females ® 723 763 699 713 619 620 672 556 727

*From Mérquez et al. {1982) and René Marquez Millan (Instituto Nacional de la Pesca, personal communication).
®*The average number of nests per female per season was assumed constant at 1.326, but it is known to change from year to year
(see Marquez, manuscript).
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Figure 2, Empirical decline in numbers of nesting Kemp's ridley sea turtles (long dashes) and increase in numbers of hatchlings produced and

released at the Rancho Nuevo beach (*represents numbers of nesters estimated by Casas-Andren, 1971).

1986 are shown in Table 1. Because the average number of nests laid per female per season is 1326 (Méarquez et al.,
1982), annual number of nesting females is easily obtained. The historical trend in numbers of nesters and hatchlings

produced for the same period is presented in Figure 2.
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Questions and Answers

Edward Klima: What do you think are the prospects for that population of nesters?

Mirquez: That is very difficult to say. We have doubled the equipment as compared to what we had when webegan
protection of thebeach. The turtles take about 10 years to reach maturity, and we spent 10 years asking for equipment.
The nesting population decreased in the last 10 years, but if we obtain the necessary equipment, we hope to increase
the population. In the 1985 season we had about 100 fernales less than in former years. If that is a cyclic change in the
population it could mean the reduction is not due to our situation. It might also mean some other worse situation for
the population, we do not know exacily. But if next year the diminution in number of nesters continues, that would
mean that the pressure on the beach and surrounding area and on the population is worse than at the beginning of
our work. I really do not know.

David Forcucci: Regarding the decrease in number of adult females nesting on the Rancho Nuewo beach, from 1,000 to 2,000
in 1970 down to what it is now, is if the result of mortality of the adult females or the hatchlings from previous years? To what
do you attribute that decrease?

Marquez: I think it is a combination of many things. The turtles take more than 10 years to reach maturity. We had
no recruitment from 1966 t0 1976. Beginning in 1976, we have observed recruitment of new adult females to the beach.
Despite this, the total number of nesters per season continued to decline. Natural mortality and pressure from fishing
continued. Since 1978, we have doubled the production of hatchlings per year compared to the period from 1966 to
1977. From 1976 until now, perhaps the recruitment balanced the total mortality and the nesting population did not
increase. Maybe after 10 years of this kind of work, we will have some improvement in the size of nesting population.
The fishing pressureand various kinds of pollution remain. During the period when only the Mexicans protected the
beach, we stopped that part of the decline of the population due to removal of eggs. After joint Mexican-U.S. work
began, we greatly increased the production of hatchlings. We anticipate an increase in the number of nesters in the
future. BN

Forcucci: Do you expect to have a big or gradual increase in the number of nesters?
Mirquez: Not a big increase, but maybe a slight increase each year until an equilibrium is reached.

Richard Byles: What is happening with enforcement of the trawling ban off the nesting beach? I noticed that trawlers are still
out there during the season. Are there any plans for further enforcement of that trawling ban?

Mirquez: The prohibition is written on paper, but enforcement is not so easy. In 1986, we hope to stop the trawling
in front of the beach. The Head of the Fisheries Station in Tampico is in contact with the Commandant of the Navy
in the Port of Tampico, and we hope to have some assistance in enforcement from the Navy, by making patrols of the
area off the beach. We will ask them to prevent the Mexican shrimp boats from trawling in the area, at least between
April and August when the nesting season occurs.

Roderic Mast: How many nests get left in situ on the beach, and have you noticed any significant differences in hatch rate or
other differences among the in situ nests, the corral nests and the nests that are sent to Padre Island?

Mairquez: In 1985, we left 20 nests in situ. Had we taken care of all 20 in situ nests we would have had a lower hatch
rate than in corrals, but we made two mistakes. We did not avoid the coyotes at the beginning and the middle
incubation times. Also, if we had put some stones around the small enclosures placed around the in situ nests, we
would have saved a few more hatchlings and perhaps would have shown a little better hatch rate than in the corrals.
We can expect to lose more than 80 percent of the in situ nests, if left in a natural condition without protection by
enclosures. There are many coyotes and skunks as well as other small predators on the beach, and there are cows
walking on the beach. Cows may squash the nests if they put their feet on them. Then people are able to find the nests
more easily the next day. But after one day, they will not be able to find the nests. Coyotes will take the nests during
the first days of incubation, and near the end, because the nests have a strong odor when the eggs are freshly laid and
when the hatchlings break out of the eggs and release the odor. At those times, coyotes are able to find and attack the
nest more easily.

Bob Whistler: Are the clutches in the corrals monitored? In other words, do you have records for each clutch concerning where
it was found and also the temperature of that spot? Do you keep such records?

Marquez: Yes, we have, but someone else might provide an answer about incubation temperature.

Burchfield: Each nest in a corral has its own specific data sheet which stays with it constantly from the point at which
itis collected. Within the last 3 to 4 years we have been looking very closely at nest temperatures within the corrals.
All the in situ nests were checked with thermal probes, as were some of the corral nests, to try and compare what the
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two types of nests were doing. This is what T alluded to a little while ago — comparing the potential thermal dynamics
of close packed nests resulting from an arribada with thermal dynamics of isolated nests. As best we can af the Rancho
Nuevo field station we are looking at temperatures on natural nests, in sifu nests and corral nests, as well as those that
are artificially incubated in hatchery buildings. We are looking at all of those different aspects of the temperature
effect.
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Promoting Conservation of Kemp’s Ridley

Sea Turtle Through Public Education
Carole H. Allen and Albert L. Barr *

HEART (Help Endangered Animals-Ridley Turtles), a non-profit organization, is a special committee of the Piney Woods
Wildlife Society, North Harris County College, Houston, Tex. A brief history of HEART is given, beginning in 1982 with
discussions between the senior author and Dr. Edward Klima, Director of the National Marine Fisheries Service (NMFS),
Southeast Fisheries Center’s (SEFC) Galveston Laboratory in Galveston, Tex. Some of the accomplishments and contributions
of HEART are outlined as well as the activities of HEART committee members, including presentations to student groups, scout
troops, nature clubs and other organizations.

Goals of HEART are discussed, including (1) financial support to head starting operations at the NMFS SEFC Galveston
Laboratory and to the beach operations at Rancho Nuevo, Mexico; (2) education of the general public, emphasizing the need to
continue the Kemy's ridley recovery program; and (3) encouraging contacts with state and federal legislators to provide funding
for all segments of the recovery program. '

HEART (Help Endangered Animals-Ridley Turtles} is a special committee of the Piney Woods Wildlife Society, the
nature club of North Harris County College, located north of Houston, Tex. The primary goals of HEART are
education, communication, and support of the entire Kemp's ridley recovery program.

When we organized in 1982, we found that more people néeded to know about the head starting of Kemp’s ridley
sea turtle (Lepidochelys kempi) by the National Marine Fisheries Service (NMFS) Southeast Fisheries Center’s (SEFC)
Galveston Laboratory, the work done by Mexico’s Instituto Nacional de la Pesca (INT), U. S. Fish and Wildlife Service
(FWS) and Gladys Porter Zoo on the nesting beach near Rancho Nuevo, Mexico, and the incubation, hatching and
imprinting efforts of the National Park Service (NP’S) at the Padre Island National Seashore near Corpus Christi, Tex.
Asa result of a sea turtle workshop at Texas A&M University at College Station in January 1983, priorities for Kemp’s
ridley research and conservation were later published (Owens et al., 1983), and they stressed the need to inform and
educate the public. We took those recommendations very seriously.

First of all, we want to commend Dr. Charles W. Caillouet, Jr., and all the head start research staffat the NMFS SEFC
Galveston Laboratory for the fine work they do. We at HEART also want to thank them for the continued assistance,
cooperation, and courtesy they always have extended to all of us with HEART.

We first began working with students at Oak Creek Elementary School in Spring Independent School District,
Harris County, Texas. They formed a HEART Council and planned a field trip to Galveston to see the Kemp's ridley
hatchlings. More than 200 enthusiasticstudents and their parents went on the field trip. We have been busy ever since.

We see head starting as an absolutely necessary and potentially effective way to increase the number of ridleys. In
addition o head starting work at Galveston, we support all phases of the Kemp's ridley recovery program, including;

1. theworkatRanchoNuevo conducted by RenéM4érquez Millan and others of INP with assistance from the FWS,

Dr. Patrick Burchfield of Gladys Porter Zoo, Brownsville, Tex., and volunteers;
2. the NP5’ incubation, hatching and imprinting processes at the Padre Island National Seashore; and
3. the NMF5’ Turtle Excluder Device program.

In other words, we promote this recovery program to everyone who will listen, including the folks in Washington,
D.C.,and we havea lot to promote. We feel that the Kemp's ridley recovery program represents the best of everything
- cooperation between Mexico and the United States, cooperation among our own agencies both at state and federal
levels, contributions from the private sector, and involvement of the public.

HEART's program allowing people to sponsor food for head starting Kemp's ridleys has been very successful.
Anyone making a contribution of $4.00 sponsors one turtle for a year, and we place his or her name on a small, red,
plastic heart on a wall in one of the quonset huts in which turtles are reared in Galveston. Kemp's ridleys may also
be sponsored through purchases of T-shirts, sea turtle-shaped pillows or the “Raisin” Ridley Cookie Cutter Kit”
(Figure 1) from HEART. Those who sponsor a Kemp's ridley feel a personal involvement in the head start project. A
class, club or scout group may choose to sponsor five turtles and comply with other educational requirements in order
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to form a HEART Council, recejve a certificate from HEART and
have a larger heart on the wall. Currently there are almost 100
HEART Councils.

The financial support received from individuals, industries,
and foundations reflects the tremendous interest in sea turtles
and the concern for their survival. We have had great support
from EXXON Company U.S.A., Mr. Earl Burke of Pel-Tex Oil
Company, The Harris and Eliza Kempner Fund of Galveston, the
SER-Jobs for Progress office in Galveston, DeMets Turtle Candy
Save the Turtle Fund - and Dr. Joe Flanagan and his staff of the
Houston Zoo.

One of us (Al Barr) spent time at Rancho Nuevo during four
sumimers. He has also been in charge of the HEART exhibit at the
Marine Education Symposium at Texas A&M University. His
environmentalscience classes from Westfield High School, Spring
Independent School District, Harris County, Tex., have assisted
with HEART’s Annual Open House held on or about St. Valen-
tine’s Day at the head start facilities in Galveston.

One of the most important jobs we do is publicizing the Kemp's
ridley head start project and the recovery program. Publicity
increases public awareness and gives us the opportunity to
communicate and educate. Our annual Open House brings
hundreds of visitors from the Gulf coast area to see the turtles and
rearing facilities. It was one of HEART’s Open Houses that
inspired Pamela Phillips to write her entertaining and informa- ]
tive book, The Great Ridley Rescue (1989). Copies of the book may  Figure 1. Daphne Hernandez, 9-year-old student of Spring
be ordered directly from HEART. We constantly seek media Independent School District, Harris County, Tex. and Junior

. member of HEART, preparing “Raisin’ Ridley” cookies (note
coverage of major events such as the annual release of tagged the HEART T-shirt).
turtles into the Gulf of Mexico. Within the last few years, the head
start project has received publicity on television Channels 2, 8, 11, 13 and 26 in Houston, and also on ABC, CNN and
CB3nationally. Anarticle in the children’s publication of the National Wildlife Federation in November 1984 brought
hundreds of inquiries from students, librarians, teachers and others in 40 states, Canada, Venezuela, India and
Singapore. Galveston's Mayor, Janice Coggeshall, proclaimed the City’s first “Turtle Week” in April 1985, providing
more newspaper coverage. HEART committee members give presentations in the Houston area using a slide show,
and we mail copies of “The Heartbreak Turtle,” a one-hour video feature story produced by Houston’s public
television station, on loan out of state. We also work with students in the preparation of reports about turtles. We
encourage people to write their congressmen in Washington, D.C., about the need for continued protection and
conservation of sea turtles. For example, the Chicago Herpetological Society asked its 600 members to write their
legislators to gain support for the Kemp’s ridley recovery program. HEART worked closely with other conservation
organizations to lobby for recent reauthorization of the Endangered Species Actand against weakening amendments
to the act.

As we look ahead, we see many opportunities for HEART work and hard work. Continuation of the entire Kemp's
ridley recovery program and expansion of the head starting phase are needed. Since completion of the new rearing
facility at Galveston, about 2,100 ridleys can now be raised and released each year. We will continue to stress that the
Kemp’s ridley recovery program is an excellent example of cooperation between the United States and its close
neighbor Mexico, It is our belief that your income tax dollars are well spent wherever work is going on for the benefit
of ridleys. We support captive breeding of Kemp's ridley, and will work with zoos, marine aquaria, universities, and
other organizations and agencies where Kemp's ridleys are being kept for that purpose. We urge that strict controls
be maintained to ensure the welfare of sea turtles being held by such facilities around the country and in foreign
countries. We recommend frequent contacts and inspections as often as possible.

Asmore hatchlings arereleased and as the turtles reach maturity in the wild, it is imperative that visitors to possible
nesting sites along the Gulf coastbe well informed about ridleys. More clean, quiet, restricted beach areas are needed
to support sea turtle nesting. Turtle Excluder Devices must be used in the shrimping industry so that accidental
catches and kills are reduced to a minimum as quickly as possible.

Thereis much tobe done for Kemp's ridley sea turtles, and HEART pledges continued efforts. We may be very close
to more exciting accomplishments toward the recovery of ridleys, or we may need to continue indefinitely to assure
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their survival. With patience, determination, and increased public support, both here and in Mexico, we can have
success. Let’s go for it!
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The Role of Sea Turtle Iﬁcorporated in Kemp’s Ridley Sea

Turtle Conservation and Public Awareness
Ila M. Loetscher*

After the project to establish a new nesting population for Kemp's ridley sea turtle (Lepidochelys kempi) was relocated to the
Padre Island National Seashore in the mid-1970s, Sea Turtle Incorporated (STI) was able to put greater emphasis on its public
awareness programs while continuing to assist in conservation measures to protect and propagate the critically endangered
Kemp's vidley. Beginning in 1980, this non-profit corporation initiated a breeding program for captive ridleys using its female,
Little Fox.

Twice-monthly shows plus shows by reservation are given to acquaint the private sector with the problems and needs of Kemp's
ridley and other sea turtles of the Gulf of Mexico. Brochures are published by STI, and slide presentations have been produced for
school grades 1-12 and for adult audiences. A demonstration of the typical turtle show was given at the symposium.

Attendance records at the shows and expressed public attitudes have demonstrated an overwhelmingly supportive response.
This, in turn, has allowed STI to channel funds, when needed, toward the support of on-going studies by Dr. David Owens,
Department of Biology, Texas A&M University, and by Dr. Henry Hildebrand, Corpus Christi, Tex. and tosupport experimental
breeding programs.

Our work has received vast international and national coveragein newspapers, regularly published magazines and professional
publications. .

The work of Sea Turtle Incorporated (STI) actually began in 1965 when I went with Dearl Adams to Rancho Nuevo,
Mexico, and brought Kemp's ridley sea turtle (Lepidochelys kempi) eggs back to South Padre Island, Texas. We did not
know if sea turtles eggs could be moved and successfully hatched, but we were determined to find out. We brought
the eggs, including the mucous and sand from where they had been laid, to South Padre Island and buried them on
our beach, duplicating the natural nest as exactly as we could.

The first step worked...the eggs hatched! From 2,000 eggs we got 1,102 babies off to sea. We were so excited that
we invited the entire community to see the turtles hatching and crawling off. It was so early in the morning and the
lights of the cameramen were so bright that they seemed to confuse the little ones, so some hatchlings were getting
badly disoriented. From this we got the feeling that it was the strong light of the sun that sets the course for newly
hatched ridleys.

In the excitement, two of the 14-gram precious babies were stepped on. Another was too weak to crawl to sea. These
three were given to me to care for and to begin compiling information as to their growth patterns, diet, and habits.
We named the turtlesWynken, Blynken and Nod. This trio so won our hearts that we were caught — hook, line, and
sinker! We have never regretted that first step. Thebenefits and learning experiences have proven boundless. So very
little was known about sea turtles at that time. Dr. Archie Carr’s first books on the subject were just being published.
The libraries, scientists and teachers had very few facts to share with us, but with three loving turtles to coax us on
our way, it was not hard to dedicate our hearts and time to better the situation for the declining populations of sea
turtles. -

Dr. Henry Hildebrand was a frequent visitor, as were folks who came for fun and sun. Noticing the growing interest
asmore and more people stopped by our turtle kraals to see the turtles fed and to walch their interaction with humans,
Dr. Hildebrand suggested we organize a program to acquaint the general public with these marine animals. Most of
the inland tourists had never seen a turtle that did not have clawed feet and could not pullits head into its shell. And
80 our program, “Meet the Turtles,” began and has grown and grown and grown.

We quickly learned that “Meet the Turtles” gave the schools a great field trip. We realized that teachers wanted to
get overbeing afraid of the turtles, so we put Atlantic greens (Chelonia mydas), ridleys, and hawksbills {Eretmochelys
imbricata) into roles of little boys and girls, gave them names, and dressed them in original costumes for our shows.
Not even the most timid child could be afraid of Geraldine in flowing chiffon with her wig tipped over her beak. None
of them forgot Jonathan Livingston Sea Turtle, our Texas A&M “Aggic,” wearing his school’s maroon and white colors
and applauding his team. To children, the turtles became real people. Geraldine, Jonathan, and many others created
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characters the children loved and held dear. Nowadays, we never see a child who hangs back, afraid to get close to
our flippered crew. To them a sea turtle is a loving friend. “Meet the Turtles” is now scheduled twice each week. More
than 4,400 people attended our shows during the summer of 1985. Winter attendance is even higher.

From the first days when we served punch and cookies and made costumes for the turtles, our involvement has
expanded. During the years, we found that some income was needed to support our program, so Sea Turtle
Incorporated was established as a non-profit corporation in the State of Texas. Once we started accepting donations,
we found it was possible not only to enlarge and improve the turtle housing facilities, but also to respond to needs
for monies for scientific equipment and research. In addition to other projects, we were involved with artificial
insemination probes and an electro-gjaculator designed and made by Carol Platts. This equipment is now on loan to
the Gladys Porter Zoo, Brownsville, Tex. We were able, also, to give Honda ATVs (All Terrain Vehicles) to the ridley
recovery team for its use on the beach at Rancho Nuevo. We have been able to award small grants to various scientific
programs. It is with deep satisfaction that we are able to assist in many ways, making possible studies that are daily
ensuring the survival of sea turtles.

From our small beginnings with thelocal press, we have seen that the story of the ridleys and our work has appeared
in 56 different magazines, including National Geographic, World, Southern Living, People, Texas Parks & Wildlife, Texas
Highways, practically all of the major newspapers nationwide, and even the National Enguirer. Television has given
us fantastic coverage~ ABC, CBS,and NBC —on “Today,” “Tonight,” “Real People,” “PM Magazine,” “Eyes of Texas,”
“Believe It Or Not,” and innumerable other programs. The story has been aired in Japan, France, and Great Britain
by their TV companies. A large quantity of mail is received constantly, all tremendously supportive.

Fishermen and beachgoers alike are aware of our sea turtle rehabilitation program. When they find a turtle in
distress, they make every effort to get the word to us so that we, with the help of the veterinarian at the Gladys Porter
Zoo, can give the turtle every chance torecover. One of our disabled turtles has spent his days happily with us for more
than nine years. He is a tremendous help in making children aware of the awful consequences suffered by turtles and
other marine animals when people thoughtlessly use the ocean,as a garbage dump. Our visitors see turtles that are
bobbing along with only three flippers, turtles whose growth has been stunted after having been mixed up in “blobs”
of tar, and those that are severely handicapped by genetic defects leaving them in need of lifelong care in captivity.
Through this exposure, youngsters and adults are given a lasting impression, a desire to protect creatures in the wild,
and a deep respect for these animals that have been members of earth’s life chain for so long.

In 1980, we initiated an experimental breeding program for captive ridleys. With the advice of Dr. David Owens,
Departmentof Biology, Texas A&M University, and the cooperation and encouragement of John Kerivan, Sea-Arama
Marineworld, Galveston, Tex., we took our then 9-year-old female, Little Fox, to Sea-Arama. The following year, we
refurned her to South Padre and brought males from Sea-Arama to be with her in South Padre, and in 1983 sent her
to Miami Seaquarium. She was returned to us in 1986. We have a male (nine years old in 1985), Dr. Porter, who we are
hoping will be a useful addition to our brood stock. Using captive-reared animals, we think it may be possible to
“milk” the males and artificially inseminate the females. Our plans are on-going as we pursue the best ways fo
continue this experimental breeding program, perfecting artificial insemination and developing methods to storeand
shipsea turtle semen. Dr. David Owens, Steve Rabalais of Lotuisiana Universities Research Consortium, Chauvin, La.,
and Tim Bentley of the University of Miami, Rosenstiel School of Marine and Atmospheric Science, have been very
supportive in this program. To date we have not achieved any of our goals, but we are not about to give up!

We will continue to support the breeding program, continue our intensive public awareness campaign, continue
to give assistance to the many scientific studies, and always provide a safe haven for disabled or il sea turtles in need
of our help. .
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Fishing Industry Perspective on Conservation

and Management of Sea Turtles
Ralph Rayburm*®

Shrimp vessels on the horizon and stranded sea turtles on the beach have provided the ingredients for a conflict equal to the major
historical disputes between commercial and environmental interests. Fortunately, through rational discussion and mutual
cooperation between both interest groups, a program has been undertaken that will provide greater protection for threatened and
endangered sea turtles.

The key elements in this successful effort were education of crewmen, incorporation of the Trawling Efficiency Device (TED)
into many fishing areas, and incorporation of turtle protection into the Fishery Management Plan for the Shrimp Fishery of the
Gulf of Mexico.

Since its origin in the bay systems of the Gulf of Mexico, the shrimp harvesting industry has faced countless
challenges. Initially, harvest areas were limited to shallow water where drag seines or cast nets could be used. With
the incorporation of the internal combustion engine into the fishery, vesselsbecame larger, harvesting equipment was
improved, and the area available for harvest was enlarged. However, shrimp consumption remained confined to
coastal areas due to lack of adequate refrigeration and basic consumer ignorance.

Offshore shrimp stocks were discovered in the mid-1930s. In the late 1940s, following World War II, the popularity
of shrimp as well as its availability in the market began to soar. The period from 1950 through 1979 was marked by
significant growth in the industry. Vessels, shoreside facilities and processing plants increased in number as shrimp
was established as a highly demanded seafood item. Also during this time, the shrimp industry developed a
reputation for being a good investment. Individuals who had here-to-fore owned and operated their own single vessel
acquired a fleet of vessels and becarme fleet managers. This action removed a substantial amount of experience from
the cadre of shrimp vessel captains. Thelatter quarter of this period was marked by economicupheavelin the industry,
brought about primarily by the relatively rapid rise in energy costs. Influenced by increases in costs of fuel and ice,
the industry’s economic equation, which had been its key preservation medium, was thrown out of balance.

International law also was in a state of flux as coastal nations expanded theirjurisdictions in the oceans of the world.
Much of the shrimp fleet operated under U.S. flag, at least seasonally, in waters off the coasts of foreign countries,
especially Mexico. International custom was moving toward some form of coastal states’ jurisdiction extending to 200
nautical miles offshore. During 1975-1976, Mexico and the U.S. formally extended their jurisdictions to 200 nautical
miles as did most other coastal nations. While, in some cases, a phase-out period was allowed so that traditional
fisheries could adjust, the fishing grounds available to our domestic fleets ultimately were drastically reduced in these
zones of extended jurisdiction. Past experience could no longer form the basis for future decisions. Members of the
“new generation,” following in their parents’ footsteps, watched in disbelief as opportunity in the family business
turned into an economic anchor. Times were changing and the future was stormy. Into this gloomy economic picture
came the need for protection of sea turtles.

The seriousness of the shrimper-sea turtle relationship was clearly recognized as a result of a proposal in the May
20, 1975, Federal Register to list green (Chelonia mydas), loggerhead (Caretta caretta) and olive ridley (Lepidochelys
olivacea) sea turtles as threatened. Some interest groups were proposing that Section 4(e) (similarity of appearance
cases) of the U. 5. Endangered Species Act of 1973 be imposed on these three species. This would have been a de-facto
evaluation to the endangered category, especially as pertains to incidental catch by the shrimping industry.

Testimony in the public hearing of February 25, 1976, yielded comments running the full gamut from those that
acknowledged the problem of incidental take of sea turtles by shrimp fishermen, while questioning its dominance as
an effect on sea turtle populations as a whole, to those that denounced shrimp trawlers as the real threat to sea turtles
in this hemisphere and proposed that the entire outer continental shelf of the Gulf of Mexico be designated as a critical
habitat. Specifically, the incidental catch of loggerhead sea turtles in the sounds of Georgia and South Carolina was
identified as a problem of concern to environmentalists. In addition, some environmentalists expressed their opinion
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that theendangered Kemp’s ridley sea turtle (Lepidochelys kempi) was being brought to extinction in the Gulf of Mexico
by shrimpers.

Environmentalists” expressions of concern did not go unheeded by the shrimp industry. Shortly after the public
hearing, key representatives of the shrimp industry met in Houston, Tex., to seek a solution to the problem. Based on
these discussions, immediate action was taken to survey the shrimp harvesting industry to learn the extent of the
problem and to prepare educational materials for distribution to captains. A survey by Dr. Bruce Cox, then a Texas
Sea Grant County Marine Extension Agent in the Brownsville-Port Isabel area and Mr. Bob Mauermann, then
Executive Director of the Texas Shrimp Association (TSA), was used as a model by other states (Coxand Mauermann,
1976). It was agreed that neutral parties such as Sea Grant Marine Extension Agents be used to conduct the survey.
As for educational materials, it was recommended that a small poster, using as a guide a memorandum prepared by
Euclid Lewis of Georgia and entitled “When It's Turtle Time,” be prepared and distributed to all shrimp vessel
captains. The bottom line objective of the shrimp industry at that time was to make a good faith effort to ensure that
sea turtles and shrimp harvesting activities could co-exist. It appeared that the environmental community was not
trying to put the shrimpers out of business, but was expressing deep concern. One such concern was expressed by Dr.
Archie Carr, professor of zoology, University of Florida, Gainesville, who estimated that the nesting arrivals of
Kemp's ridley at Rancho Nuevo had dropped from at least 40,000 in 1947 to 1,200 in 1974.

Shrimp industry representatives remained quite active in moving the brewing crisis into a problem-solving mode.
Two issues needed to be resolved. The first was solving the jurisdictional problem between the National Marine
Fisheries Service NMFS) and the Fish and Wildlife Service (FWS). In the spring of 1977, officials of the FWS initiated
and later formalized actions that gave NMFS, through the Department of Commerce, responsibility for all activities,
regulations and controls over sea turtles while they are in the water. FWS, through the Department of the Interior,
retained control of sea turtles while they are on land. The second issue was one of information. During this same
period, NMFS, with encouragement by the shrimp industry was setting aside monies for research. The shrimp
industry strongly supported NMFS’ efforts toward advancement of technology while continuing to ensure that those
causative agents more difficult to assess — such as habitat destruction, losses to predators, illegal trade, and
interference by other human activities — would not be ignored. Some members of the shrimp industry continued to
make light of the crisis, but this attitude was changing.

The seriousness of the situation was realized in the summer of 1979 when a number of mutilated sea turtle carcasses
washed ashore on the Padre Island National Seashore near Corpus Christi, Tex. Immediately, the finger was pointed
attheshrimp industry based primarily on circumstantial evidence. The Director of NMFS’ Southeast Region met with
shrimpers from Aransas Pass, Tex., and warned them thata continued high rateof turtle mortality might mean closing
Gulf waters to shrimping. There were a few cases in which crewmen on board shrimp vessels were arrested and jailed
forillegally taking sea turtles. Word of these actions spread across the waterfront, highlighted by the large bail bonds
set in some cases,

Using information supplied by enforcement agents, TSA distributed notices to vessel owners whose vessels had
been identified as working in the south Texas area. These notices advised shrimp boat operators of the state-of-the-
art precautions to be taken in areas through which sea turtles migrate. The response to these notices was excellent.

Through numerous meetings and other means of communication, various courses of action were developed via
joint efforts by the industry, the environmental community and government agencies. The shrimp industry was as
active as possible in those areas for which it was responsible. Assistance was given to the development, organization
and conduct of the World Conference on Sea Turtles held in Washington, D.C., in November 1979. During this same
period, the industry actively assisted NMFS in development of a Turtle Excluder Device (TED), later to be called
Trawling Efficiency Device. Regional trade associations formed a conduit for financial reimbursement to industry
operatives who suffered losses in shrimp catch due to utilization of the TED. We encouraged development of a NMFS
sea turtle poster that would allow better identification of the different species of sea turtles by anyone coming in
contact with them. The shrimp industry also joined in the fight in Washington, D.C., to maintain monies for TED
development and for the NMFS Southeast Fisheries Center's Galveston Laboratory where Kemp’s ridley head
starting is carried out. Additional money from industry trade associations, the Gulf and South Atlantic Fisheries
Development Foundation (a private corporation established by commercial fishing interests in the southeast region)
and NMFS was funneled toward the various other objectives of protecting sea turtles.

As co-chairman of the committee to incorporate TEDs into the traw] fishery, T canreport that the process is working.
NMES scientists and technicians have advanced the technology for excluding turtles from trawls to a point at which,
with various area-specific modifications, it is adaptable to the fishery. The voluntary program of incorporating this
technology has proven to be the best course of action, in that human nature and especially fishermen’s nature respond
more favorably to a want to than to a have to mode. Also, crews are better educated to the need for protection and
proper resuscitation of sea turtles they happen to catch incidentally while trawling for shrimp.
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The shrimp industry has come a long way in the past fourteen years toward meeting the challenge of sea turtle
protection. No longer will laughs be generated among fishermen by mention of sea turtle protection in the context of
its relation to the livelihood of the shrimp industry. It is incumbent tpon us all not only to maintain the momentum
we currently have, but also to focus on other user groups such as recreational interests and the offshore petroleum
industry, to ensure that they too are aware of the plight of sea turtles, so that they may refrain from harming these
important sea creatures.

In final analysis, something else equal in importance to the rehabilitation of sea turtle stocks has been achieved
through our experiences with this conservation effort. Two groups, initially on opposite sides, have found a way to
meet an emotionally charged issue head on and to develop a strategy toward achieving the goals of both groups. This
1s not to say that the problem is solved, but that we have made a significant step in that direction together.
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TED—Trawling Efficiency Device (Turtle

Excluder Device): Promoting Its Use
Wilber R. Seidel and Charles A. Oravetz*

A Trawling Efficiency Device (TED), or Turtle Excluder Device, has been developed to release captured sea turtles from shrimp
trawls. The incidental take of sea turtles in shrimp trawls is reduced by more than 97 percent, so sea turtle mortality otherwise
associated with trawling is essentially eliminated.

Besides conserving endangered and threatened sea turtles, the TED provides benefits to shrimp fishermen. Unwanted by-catch
is decreased considerably, thus reducing the amount of labor in sorting the catch and improving quality of the shrimp harvested.
Cannonball jellyfish (Stomolophus meleagris), which sometimes occur in such large numbers that they clog shrimp trawls and
decrease towing time, are eliminated so that tows of longer duration can be made. Finfish in the by-catch from shrimping are
released at rates exceeding 50 percent at wight and 60 percent during daytime, Overall, the reduction of by-catch usually results
in a slight increase in shrimp catch. Because of its ability to improve the quality and efficiency of shrimp catch in addition to
conserving sea turtles, the TED is now more appropriately described as the Trawling Efficiency Device.

The National Marine Fisheries Service is conducting a technology transfer program aimed at educating shrimp fishermen and
demonstrating to them the benefits that can be realized by using the TED. This promotional activity has introduced TEDs to
shrimp fishermen in all shrimping states on the Atlantic and Gulf of Mexico coasts of the ULS. in an effort to achieve voluntary
use of the TED. The TED also has been demonstrated in several foreign countries. Development work is being conducted on a
smaller TED for shrimp nets normally used in inshore waters. If it is effective, the small TED could play a significant role in
protecting juvenile Kemp’s ridleys (Lepidochelys kempi) and other sea turtle species in inshore waters.

The TED (Turtle Excluder Device) was developed by the National Marine Fisheries Service (NMFS) to decrease
mortality of sea turtles caught in shrimp trawls. Extensive testing in trawls has demonstrated that the TED releases
more than 97 percent of the sea turtles captured incidentally and essentially eliminates trawl-related sea turtle
mortality. At the same time, the TED does not cause shrimp loss and may in fact produce a small increase in the catch
of shrimp (Watson, Mitchell and Shah, 1986).

Inaddition to protecting endangered and threatened sea turtles successfully, the TED can provide positive benefits
to shrimp fishermen who use the device, by making shrim p trawling more efficient. TEDs can effectively reduce the
by-catch of cannonball jellyfish (Stomolophus meleagris), sponges, horseshoe crabs (Limulus polyphemus), sea turtles,
sharks, rays and bony finfish. Finfish reduction rates for trawls with TEDs exceed 50 percent at night and 60 percent
during the daytime (Watson ef al., 1986). The large reduction in by-catch allows longer towing times, reduces labor
required to sort shrimp from the by-catch, and improves quality of the shrimp catch by reducing amounts of broken
or damaged shrimp normally associated with long tows and by-catch.

Shrimp fishermen have been urged to use TEDs voluntarily through a technology transfer effortaimed ateducating
them and demonstrating to them the operational and economic benefits that can be realized from TEDs. TED is now
commonly known as the Trawling Efficiency Device because it has broad benefits beyond the-conservation of sea
turtles.

Description of the TED

The original TED design has been improved significantly. The latest design is light, easy to handle and collapsible.
TED originally was constructed of steel pipe and measured 0.8 m highby 0.9 m long by 1.3 m wide. It weighed 44 kg.
The original TED had good performance characteristics, but its weight and handling requirements were less than
desirable to fishermen who tried the device. Data collected since 1978 on the capture of sea turtles in shrimp trawls
were analyzed to see if size of the TED could be reduced. The 0.9 m width of the escape door is sufficient to provide
a turtle release rate approaching 100 percent. However, the analysis showed further that if the width were reduced
15 cm, more than 95 percent of the captured sea turtles still would be allowed to escape because less than 5 percent
of turtles captured had a carapace width greater than 0.8 m. Even some of the turtles with a carapace width greater
than 0.8 m would escape if they could move and turn inside the TED. With the escape door reduced to a 0.8 m width,
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the overall width of the TED could be reduced to 1.1 m. The length of the TED was retained at 0.9 m because it is
necessary to maintain the angle of the deflector bars at less than 45 degrees (from the horizontal) to ensure proper
operation.

pThe second major change in TED design to encourage its acceptance by fishermen was that of making it collapsible.
The collapsible TED has been thoroughly tested on commercial shrimp boats including those towing four nets or
quad-rigs. It takes up much less space when on deck, is considerably easier to handle and is very stable during fishing.
Making the TED collapsible removed much of the steel structural material from its frame. These changes resulted in
a steel, collapsible model of the TED that weighed only 15 kg .

Fiberglass and other plastic materials also were investigated to determine their effectiveness. Fiberglass was found
to be the best of these light and strong materials, and the collapsible TED made of fiberglass weighed only 11 kg.
Fiberglass, however, seems to be a little less durable than steel and its use required more labor in construction of the
TED. Problems also were encountered in obtaining a consistent, inexpensive supply of fiberglass rod material for TED
construction. For these reasons, the steel collapsible model of the TED is recommended.

Technology Transfer Approach

TED technology currently is being transferred to the shrimp industry. Through our earlier efforts we attempted to
achieve, on a voluntary basis, a significant level of TED usage by the shrimp industry. It was hoped this could be
achieved by making shrimp fishermen aware of direct benefits the use of TEDs can provide them. Technology transfer
work is directed at demonstrating the ability of TEDs to remove unwanted parts of the by-catch and to improve
efficiency.

Particcglarly troublesome to shrimp fishermen in various areas of the southeast are cannonball jellyfish, small finfish
and large objects such as skates, rays, loggerhead sponges, etc. The spacing between deflector bars in the TED
normally is 15 cm. When heavy concentrations of jellyfish, large fish and bulky objects like sponges are encountered,
they can be ejected by reducing the distance between deflectorbars. This is usually accomplished by adding an insert
that reduces this distance to about 8 cm. Such objects are then very effectively removed from the by-catch by the TED.
Finfish escapement is achieved by adding a finfish deflector grid behind the main deflector bars together with
openings in the webbing around the TED. Webbing panels help guide fish out of the trawl.

Education programs, workshops and at-sea demonstrations are being conducted to describe and promote the
benefits of TED, especially that of reduction in by-catch. Jellyfish and finfish frequently are so abundant on some
shrimping grounds that shrimping operations either must be severely curtailed or occasionally stopped altogether.
Reducing by-catch of such items in shrimp trawls with TEDs, particularly during petiods when they are in heavy
concentrations, represents a significant economic incentive to fishermen who can make longer tows under otherwise
adverse conditions. There also is a significant reduction in labor required to separate shrimp from the by-catch.

Another advantage of TED use usually is a 5 to 7 percent increase in shrimp catch as compared fo thatin a standard
trawl. Although we have not been able to come up with a complete explanation for this result, it probably occurs
because reduction in by-catch lessens the weight of total catch in the trawl, thus allowing a greater spread in the mouth
of the trawl. This benefit, however, is not highlighted during technology transfer activities. Many variables occur
during shrimping that could affect or reduce this benefit, so the increase in shrimp catch is left for shrimpers to
determine for themselves. However, it is stressed that if TEDs are used they will not cause any shrimp loss.

Results of TED Technology Approach

Key elements in the NMFS TED technology transfer program have been support of the shrimp industry and
participation of the Sea Grant programs in selective placement of TEDs on shrimp vessels in various shrimping areas.
Some shrimp industry leaders have fully supported the use of TED and have strongly urged shrimpers to use TED.
Sea Grant, participating through its marine advisory program, has publicized and encouraged TED use in many ways.

During 1985, 50 steel collapsible TEDs were given to selected fishermen in all the southeast coastal states of the U.S.
In each case, one or two TEDs were placed on a boat, and a demonstration fishing trip was conducted to ensure that
the vessel captain understood how to install TEDs in shrimp trawls and to use them properly. Construction
demonstrations also were conducted at several net shops to stimulate commercial manufacture of TEDs so fishermen
would have access to places where they could purchase TEDs.

At the present time, it is difficult to state precisely how many TEDs are in use because of the diverse, independent
and mobile nature of shrimping operations. The following are brief descriptions of known TED use:

Domestic Use

1. “Old design” TEDs (196 in number) were constructed and distributed under contract to Desco Marine of St.
Augustine, Fla. Their level of use varied, but they were used primarily during periods of heavy by-caich
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concentrations. The majority of these TEDs were distributed on the Atlantic coast of the southeastern U.5.

2. Under a joint Alabama Sea Grant and Saltonstall-Kennedy project, a dozen or so TEDs were builtby two different
net makers in Alabama and were distributed to northern Gulf shrimpers.

3. Due to workshops and direct construction assistance to individual shrimpers, about 45 TEDs have been built,

4. New collapsible TEDs (50 in number) were constructed and installed on shrimp boats in coastal states from North
Carolina to Texas during the summer of 1985.

5. A significant number of TED-like devices have been built in some shrimping areas, principally to solve by-catch
problems. Several hundred are used periodically in Louisiana for finfish by-catch reduction. Most of these are
designed as jellyfish eliminators and will probably eject sea turtles if the eliminators are of sufficient size.

Foreign Use

1. ATED workshop was held in June 1984 in Tampico, Mexico. Results were not very good. The vessel could not
go to sea for a checkout during the workshop, and an old design TED constructed from aluminum was used. The
TEDs became bent during subsequent use. Aluminum is no longer used as a construction material.

2. InIndonesia, more than 1,000 TEDs are in use in the western part of the country on joint-venture Japanese vessels.
Indonesian gear trainees have been sent to the NMFS Harvesting Technology Division, Mississippi Laboratories
on three occasions to help them stay current in TED developments. The latest trainee was in Pascagoula, Miss.
between July 1 and September 30, 1985, to learn how to build the collapsible TED.

Future Direction

Continued work on TED will focus on three areas:
1. continuation of technology transfer to individual shrimpers;

2. testing of a small model TED for use in inshore waters; and

3. potential TED manufacturers. '

The continuation of vessel-based demonstrations, workshops and publicity activities is necessary over the long
term. A major purpose of work on the small TED is protection of juvenile Kemp's ridleys (Lepidochelys kempi) and other
sea turtles in inshore waters. The size of the small TED was chosen to accommodate juvenile ridleys and to be
compatible with smaller shrimp trawls used in inshore fisheries. The effectiveness of a smaller TED in reducing
jellyfish, finfish and otherby-catch has yet to be determined. If results are comparable to those obtained with the large
TED, a major push will be made to introduce small TEDs. Emphasis on stimulatin g commercial production of TEDs
Is necessary to ensure that TEDs are readily available at a reasonable price. We in the NMFS feel that TED technology
transfer is the number one priority item for sea turtle conservation in the southeast region.
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Trawling Efficiency Device Acceptance and Use

by Louisiana Commercial Shrimpers
Paul D. Coreil*

Cormmercial shrimpers have always attempted to develop techniques and devices that allow exclusion of non-target species from
trawl catches. By-catch species most often encountered include finfish, jellyfish, blue crabs (Callinectes spp.} and, to a lesser
extent, sea turtles.

Prior to 1978, many Louisiana fishermen utilized an excluder device, constructed of polyvinyl chloride (PVC) pipe, that
deflected unwanted by-caich out of the trawl through a top opening cut in the trawl “throat.”

From 1978 to 1983, the National Marine Fisheries Service (NMFS) developed a turtle excluder device (TED) with a steel, top-
escape, hinged door. Fishermen found this TED to be cumbersome and heavy, but exclusion performance was good. During this
period, Louisiana shrimpers also modified the PVC excluder considerably, and developed an aluminium excluder device that
allowed by-catch elimination through a cut in the throat of the trawl along the top attachment point of the webbing (no hinged
door was used). The weight of the Cameron Aluminum Excluder (CAE) was considerably less than that of the NMFS TED. The
CAE was determined by NMFS to provide good turtle exclusion and was well accepted as a jellyfish excluder in Louisiana.

Use of the CAE was widespread in southwest Louisiana in 1985 and 1986, with one port showing as much as 75 to 80 percent
usage during periods of maximum jellyfish occurrence.

Exclusion of by-catch from trawl catch always has been a challenge to commercial shrimpers. In many cases,
conventional shrimp trawis cannot be pulled in some areas because of the tremendous amounts of non-target species
suchas finfish, cannonball orjellyballjellyfish (Stomolophus meleagris), other jellyfishes and blue crabs (Callinectes spp-}
present in the catch. In an effort to eliminate as much by-catch as possible, various homemade devices have been built
by fishermen in Louisiana that, when placed in the throat of a conventional shrimp trawl, aid in reducing the amount
of by-catch entering the cod end of the trawl. It should be noted that most, if not all, of these homemade excluder
devices, even though not designed specifically for the exclusion of sea turtles, will, in fact, allow turtles to escape un-
harmed without their entering the cod end of the trawl.

In this report, the development of homemade excluder devices in Louisiana will be discussed, and the most recent
design, currently being used by many {ishermen, will be illustrated. Comparison of this device to the National Marine
Fisheries Service’s (NMFS) Trawling Efficiency Device (TED) also will be made.

Excluder Device Development

PVC Excluder Device

Most Louisiana commercial shrimpers who used excluder devices priorto 1978 utilized a polyvinyl chloride (PVC)
pipe excluder device sewed into the throat of the trawl. It allowed cannonball or jellyball jellyfish, large finfish and
large crabs to escape. This square device was placed in the trawl throat at a 45° angle, allowing unwanted by-catch
to slide along the plastic bars and out of the trawl through a cut in webbing along the excluder device’s top attachment
point. Spacing between the bars varied from 6 to 8 cm. The device, therefore, could only deflect or exclude by-catch
species larger than this spacing. Problems encountered with the PVC excluder included poor durability and distortion
of net configuration. Even though this device served well as a turtle excluder by default, it provided a prototype from
which more sophisticated excluder devices were developed.

Aluminum Excluder Device

From 1978 to 1983, many changes took place in excluder design, from the points of view of excluding by-catch
(including sea turtles). TED research and developmentby the NMFS intensified, and in 1983 a steel TED designed with
a top-escape, flap door was released to Gulf of Mexico shrimpers. This TED was designed primarily to exclude sea
turtles. However, NMFS tests indicated good exclusion of jellyfish and large finfish. This particular TED weighed
more than 34 kg and was extremely cumbersome for shrimpers to handle.

The homemade, PVC excluder device also became less popular during this period. Shrimpers working out of the
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Figure 1. Cameron Aluminum Excluders (CAE) used by commercial shrimpers
in Louisiana to eliminate unwanied by-catch in large shrimp trawls (larger
CAE), test trawls (try nets) and butterfly nets (smaller CAE).

Figure 2, Cameron Alumimum Excluder (CAE) placed in
the throat of @ conventional shrimp trawl.

Figure 3. Cameron Aluminum Excluder (CAE) positioned in the throat of a
conventional shrimp trawl Mllustrating the opening (cut in the top webbing) that
allows deflected by-catch to escape.
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Port of Cameron in southwestern Louisiana developed a device similar in design to the NMFS TED (Figures 1-3).
However, aluminum was used for the framework, and a slit in the webbing of the trawl throat was utilized to allow
escapement of by-catch (in lieu of using a hinged door as in the NMFS TED). The weight of the Cameron excluder
ranged from 8 to 11 kg, which was considerably lighter than the original NMFS TED. This device, placed into the
throat of the trawl, was developed primarily to exclude jellyfish, which are numerous throughout southwestern
Louisiana in late summer, fall and winter (Figure 2). Turtle exclusion is a secondary benefit of the Cameron
Aluminum Excluder (CAE). In no case did fishermen report that turtles were caught while fishing with this device.
Most fishermen do not want the hassle of handling large sea turtles on their boats nor the risk of exposure to large
fines or prison terms associated with the willful harming of an endangered species. A smaller CAE design (Figure
1) also was developed foruse in 5 m test trawls (try nets) and butterfly nets that are used extensively in the Louisiana
shrimp fishery. :
Performance Comparisons

To compare the NMFS TED and CAE, field tests were conducted in Jure 1983 on the double-rigged, shrimp vessel
GAMBLER off the coast of Cameron. Onboard handling and fishing performance of the NMFS TED and CAE were
compared by fishing one of each type of excluder device on opposite sides of the vessel. Both excluders performed
well in excluding jellyfish. However, weight of the NMFS TED seemed to cause some additional handling problems
when compared to that of the CAE. Through these field tests it was determined by onboard NMFS personnel that the
CAE would work well as a turtle excluder in addition to its primary use as a jellyfish excluder.

NMEFS Collapsible TED

In 1984, NMFS introduced a much lighter collapsible version of the TED that weighs less than 9 kg, which is a lot
less cumbersome than the old steel TED first released for testing in 1983. The additional feature of fish exclusion
developed by NMFS was provided to give the shrimp industry an incentive to use this TED. To date Louisiana
shrimpers have not voluntarily used the collapsible TED to any great extent.

Conclusion

Marine advisory agents throughout Louisiana have conducted workshops in several coastal communities to
highlight advantages of the NMFS collapsible TED and CAE. Information on construction of both excluder devices
has been distributed to thousands of fishermen. Use of the CAE throughout Louisiana has varied depending on
cannonball jellyfish densities; however, one port had as much as 75 to 80 percent usage during peaks of jellyfish
occurrence in 1985 and 1986.

As a Marine Advisory agent working with commercial shrimpers out of the Port of Cameron, La., I have had the
opportunity to conduct shrimp retention demonstration on at least seven shrimp vessels. These vessels range in size
from 14 m to greater than 60 m. TEDs tested included the NMFS TED, the Georgia Jumper, the CAE and the "Morrison”
Soft TED.

In all cases, shrimp loss was experienced, and it increased with increase in by-catch volume. It is my opinion that
areas with greater by-catch, such as jellyfish, jellyballs, small finfish, blue crabs, etc., will experience greater shrimp
loss due to an increased volume of by-catch being excluded from the trawl. This increased volume being excluded
apparently carries additional shrimp out of the net and, therefore, increases shrimp loss. Shrimp loss seems to increase
with decrease in by-catch, and I assume itis because the excluder hole or door is left in closed position, reducing the
opportunity for shrimp to be lost.

Louisiana experiences times during the year when by-catch is a tremendous problem. The greatest problem seems
to be with jellyfish and/or jellyballs. During the summer and fall of 1987, a large population of jellyfish was noted.
One vessel testing the shrimp retention of a "Morrison" Soft TED experienced 19.7 percent shrimp loss in heavy
jellyfish concentrations. This compares to a 4.6 percent shrimp loss on another vessel pulling in areas of low jellyfish
concentrations.

TED testing in areas of high by-catch, especially jellyfish, are needed to assure that commercial fishermen choose
a device that will cause the least amount of economic hardship. The shrimp fishery in Louisiana is a by-catch area and
will experience shrimp loss with high by-catch using TEDs currently certified.

It is my hope that cooperation between the Cooperative Extension Service, Sea Grant, NMES and the commercial
shrimping industry in the southeastern U.S. can continue, not only in the improvement of trawling efficiency but also
In continuing the search for a long term, mutually agreeable solution to the sea turtle decline in the Gulf of Mexico
and Atlantic states of the U.S.
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Sea-Arama Marineworld and Kemp’s Ridley

Sea Turtle: A Look Into the Future
John M. Kerivan*

A brief historyis given of Sea-Arama Marineworld's involvement in the Kemp's Ridley Sea Turtle Head Start Research Project.
Sea-Arama Marineworld maintained a captive stock of Kemyp's ridley sea turtles (Lepidochelys kempi) from 1979 t0 1988. Some
of the methods of husbandry and health care used at Sea-Arama are discussed.

Sea-Arama Marineworld celebrated its 20th anniversary in 1985. Opening in 1965, this aquatic entertainment
center has had more than 5 million people pass through its gates. Sea-Arama was the idea of a group of Texas
businessmen who understood the need for a marine life park in Texas. The main building and primary seawater
systems are designed after those of Marineland of St. Augustine, Fla., the oldest marine life park in this country. Sea-
Arama’s main theme is entertainment, although many of the shows and exhibits lean heavily toward education. There
is another side to Sea-Arama of which few people are aware. In recent years, Sea-Arama has become involved in
captive propagation and rehabilitation programs involving threatened and endangered species of wildlife, including
the Kemp’s Ridley Sea Turtle Head Start Research Project.

Breeding Experiments

Sea-Arama always had Kemp's ridley sea turtles (Lepidochelys kempi) in its animal collection. These turtles have been
on display at times, along with the collection of green (Chelonia mydas), loggerhead (Caretta caretta), hawksbill
(Eretmochelys imbricata) and olive ridley (L. olivacea) sea turtles.

Sea Arama’s involvement with the Kemp's Ridley Sea Turtle Head Start Research Project began in 1979, with an
inquiry from Dr. James McVey, formerly with the National Marine Fisheries Service (NMFS), Southeast Fisheries
Center’s Galveston Laboratory, who asked if Sea-Arama would be interested in holding a captive brood stock of 10
Kemp's ridleys. Within a two-month period, preparations were completed to accept the turtles, and Sea-Arama
became one of a select few marine aquaria to house these rare turtles for future breeding. We had the opportunity to
learn first hand, gaining much useful information regarding the health and husbandry techniques for raising these
turtles from yearlings to sexually mature adults.

Research has been conducted on these Kemp’s ridleys by Dr. David Owens, Department of Biology, Texas A&M
University, who is investigating hormone levels of these animals and trying to pinpoint the age at sexual maturity.
Laparoscopy also was performed on a number of our turtles, enabling researchers to have a first-hand view of
reproductive organ development. Findings from Owens’ research indicate that the Kemp's ridley reaches maturity
far sooner than originally was thought. Prior estimates of age to sexual maturity ranged from 9 to 12 years, but Owens’
test results indicated that they reach maturity at five to six years of age in captivity.

Further evidence to substantiate Owens’ findings was obtained at the Cayman Turtle Farm, Ltd., Grand Cayman
Island, British West Indies. Two five-year-old captive-reared Kemp's ridleys nested there in 1984, and three hatchlings
were produced. Although none of the hatchlings survived, this event indicated that captive propagation of these
turtles would soon be a reality. In 1986, 1987 and 1988, hatchlings survived from nestings of this adult stock.

Not only has research been done on Sea-Arama’s captive brood stock, but we attempted to breed the resident adult
turtles. Steven Rabalais, The University of Texas Marine Science Institute, Port Aransas, acquired two of our adult
males for breeding research. The males were placed with females in hopes of achieving active couplings. Although
some attempts were made by the males, the females proved unreceptive.

Other attempts at captive breeding using these animals also produced some interesting results. Tla Loetscher, of Sea
Turtle Incorporated, South Padre Island set up a program with Michael Hughes, D.V.M., and Caroll Platts, a research
biologist at the Gladys Porter Zoo, Brownsville, Tex. The plan was to introduce Ila Loetscher’s female Kemp's ridley
to two of Sea-Arama’s males. We decided to place a two-week time limit on the turtles’ responses. Interestingly
enough, the female seemed receptive, but the males showed no interest. It was decided beforehand that if there were
no breeding responses within the specified time frame, the males would be electro-ejaculated to collect sperm, and

* Sea World of Texas; formerly with Sea-Arama Marineworld
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the female would be inseminated artificially. Sadly, this program produced no results.
Attempts at captive breeding at Sea-Arama ended with the transfer of the adult ridleys to Sea World of Texas in
December 1988.

Husbandry and Health Care

We learned much about husbandry and health care of these turtles over the years. Knowledge of requirements for
seawater quality, foods, feeding techniques, and medical treatment has been greatly expanded.

Seawater System and Tanks

Sea-Arama’s seawater system can be described as either semi-closed or semi-opened. Raw seawater is pumped
from the Gulf of Mexico into a large settling basin under the main aquarium building where the Kemp’s ridleys are
housed. After a specified time allowed for settling of beach sediment particulates, the seawater is pumped through
two large anthracite filters to remove remaining particles of sediment before entering the main system. Filtered
seawater is used mainly for refilling this system after being used to backwash a 74-meter sand and gravel filter. This
biological filter is backwashed twice a week, resulting in the dumping and replacement of 303,000 liters of water, or
40 percent of this 757,000-liter system.

The turtles used only a fraction of this system, requiring about 45,400 liters of seawater. The Kemp’s ridleys were
housed in eight 1,760-liter concrete holding tanks, one turtle per tank. Initially, two turtles were housed per tank. Due
to the aggressive nature of juvenile Kemp's ridleys, it was necessary to separate each pair. This was accomplished by
installing marine plywood partitions between them. Holes were drilled randomly in each partition to allow seawater
flow throughout the tank.

Seawater quality parameters were monitored daily. Once a day is adequate, but due to use of chemicals in the
marine mammal systems, seawater tests were conducted three times daily. These tests included the portion of the
system housing sea turtles. No chemicals were used.in these systems except soda ash (anhydrous sodium carbonate)
added daily for slight adjustment of pH. Seawater pH was maintained at 7.5 to 7.8 in this way. Seawater temperature
was maintained at'29°C during summer months and not less than 13°C during winter.

Each sea turtle tank was cleaned daily. Each tank was scrubbed with a stiff brush, debris was allowed to settle and
then siphoned out. After each feeding, any leftover food was removed, and the tank was cleaned again. The need for
good maintenance of seawater cannot be stressed enough. The healthand well-being of animals can be related directly
to proper seawater quality.

Spatial requirements for Kemp's ridleys during the rearing process are minimal. These turtles can be housed in
relatively confined areas over long periods of time. Initially, yearling turtles were confined two to a tank, allowing
871 liters of seawater within each compartment of dimensions 107 cm x 117 ¢m x 69 em for each turtle. Turtles were
raised to an average weight of 30 kg in such compartments. We then removed the tank dividers, placing one turtle
in each tank, allowing each turtle 1,760 liters of seawater within tank dimensions of 213 cm x 117 cm x 69 cm.

One very important aspect of the housing requirements for juvenile Kemp’s ridleys is that these turtles must be
separated from one another from the time of hatching until they are several years old. If they are kept in close
confinement, this period may extend to sexual maturity and possibly beyond. These animals are tremendously
aggressive and, without hesitation, will attack and inflict serious injury upon one another. Adult ridleys do not dis-
play as aggressive a behavior and can be housed to gether if needed and if given enough room. The aggressive nature
of these turtles is interesting in itself and worthy of further investigation.

Foods and Feeding

Over the years, we developed fairly efficient methods of feeding, selected the proper foods, and found a useful
feeding technique. Working with Kemp's ridleys that are sometimes finicky feeders, we fed them herring (Clupeidae),
mackerel (Scombridae), white-bait and silversides (Atherinidae), capelin (Mallotus villosus), squid (Cephalopoda),
shrimp (Penaeidae), and live crabs (Callinectes spp.) during the course of the project. The basic diet consisted of capelin
(18.8 percent protein, 79.0 percent moisture, 2.1 percent fat, 1.1 percent ash) and vegetable matter. We also fed them
fresh, leafy spinach. Of course, the favored foods of these turtles are crustaceans. During the crabbing season, we
supplemented their diet with a weekly feeding of live blue crabs (Callinectes sapidus). In 1985 we were feeding them
three times each week with each turtle receiving approximately 0.5 kg of fish at each feeding. Such feeding level and
frequency might seem adequate only for subsistence, but monthly weighings and carapace measurements showed
that steady weight gain and growth in length were achieved.

One problem we faced in the beginning of the project was an accelerated weight gain due to overfeeding. This can
lead to death in these animals within a short period of time. Feeding frequency and portion size were reduced until
we achieved a properly controlled weight gain, as monitored with a daily feeding chart or record for each turtle.
Feeding routines for individual turtles can often inform you of problems that can be corrected before they become
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serious. If an animal is off its regular feeding routine, this often means trouble and usually needs to be investigated.
However, feeding patterns do change somewhat due to seasonal fluctuations in seawater temperature,

Another feeding problem we noticed in Kemp's ridleys was swallowing air during surface feeding. This was only
an occasional problem, but its correction can sometimes be rather time-consuming. When feeding larger turtles, make
sure that the foods you use sink to the bottom of the enclosure so they can be eaten without the possibility of the turtles
gulping air. This problem is sometimes referred to as a floater or gas-in-the-gut problem. Such animals may swallow
so much air that they have a relatively hard time swimming to the bottom, and usually float back to the surface. This
can sometimes be very stressful to the animals, and after a while they tire and float in an odd plane at the surface. For
some reason, certain turtles have difficulty passing the air out of their systems. If this problem does not correct itself
in a few days, one may be in for a long period of hand feeding below the water surface until the air is dissipated.

Although all foods fed to the turtles were of the highest possible quality and nutritional value, it was necessary to
supplement their diet with a good vitamin program. Vitamins supplied during each feeding included A and D tablets
for proper shell growth, vitamin E for prevention of steatitis, and Sea Tabs (distributed by Pacific Research
Laboratories, Inc., P.O. Box 1877, El Cajon, Calif. 92022), a multi-vitamin and mineral supplement formulated
especially for marine animals,

Weighing, Measuring and Record Keeping

The Kemp's ridleys were weighed and their carapace measured monthly when Sea-Arama first received them, and
less frequently after their first year at Sea-Arama. Weighing was accomplished by suspending the turtle in a specially
made cargo net. The rectangular net was constructed of soft, knotless, nylon webbing with large stainless steel rings
on each corner. The net was spread on the floor, and the turtle placed in its center. The net was pulled up around the
turtle to restrain it, then the rings were placed together and hung on the hook of an overhead scale. This method
worked well, withno injuries reported during weighing sessions, Whenusing this method, make sure that the flippers
are folded against the body in a natural position. Care should be taken to prevent webbing from contacting the eyes.
Straight line carapace length and width were measured with a yardstick caliper.

We keep three individual record systems for these animals. The records contain daily and monthly accounts of
weights and measurements, weight gains and losses, seawater quality, general conditions, foods, feedings, general
observations and comments. Needless to say, accurate, up-to-date record systems are essential to maintaining good
health and husbandry.

Identification Tags

Identification tags have posed a problem. The metal flipper tags we originally used were soon outgrown, causing
some tissue pinching. There also were problems with electrolysis of these tags. The tags corroded and disintegrated
to the point of falling off. Some older, smaller tags were replaced with new ones, but within a year, we experienced
the same problems. Many identification options were discussed with NMFS. Plastic, livestock ear tags have replaced
the old metal clip tags. The Allflex Tag System (Allflex Tag Company, Ltd., P.O. Box 3132, Santa Monica, Calif. 90403)
is described as a two-part plastic tag, applied with a hand held applicator. This tag punctures the flipper and is secured
on the top and bottom, allowing free movement. There are two benefits from this type of tag. It allows unrestricted
growth with no flipper pinching and, after two years, there is no loss due to electrolytic deterioration.

Health Care

Health related problems were few, although shell lesions caused by bacteria and fungi are a recurring problem.
Although we never had serious problems combating these infections, treatments tended to be time consuming. Of the
three treatments we have used, bactericidal ointments, fungicidal scrubs (Selemium Sulfide Shampoo, for nonspecific
dermatoses, Rugby Laboratories), and exposure to direct sunlight, it seemed that exposure to direct sunlight yielded
the best results. A lighting system over the turtle tanks could come very close to duplicating natural sunlight.

Among the important aspects of rearing are stress-related problems due to handling. These turtles frighten easily
when handled and sometimes will injure themselves by swimming head-on into tank walls. Capture leads to their
loss of bowel control on almost every occasion. We also had turtles refuse to feed after being handled. It is my personal
opinion that the less these turtles are handled, the fewer will be the problems related to stress.

Unfortunately, there were mortalities within the group of head started turtles, and three of ten had died as of
December 1988. One turtle died following laparoscopy in July 1988. This death was preceded by two that died within
a 48-hour period. A third turtle became ill at that same time but it recovered. By far, the most unusual problem with
these deaths was that there were no indications of illness or other symptoms associated with the turtles before their
deaths. The animals appeared normal the day before they were found dead. The third turtle was reported dead, but
it was only moribund. Though presumed dead, the turtle was removed from the water, placed on a 15.2-cm-thick
foam mat, and kept damp with wet towels. After a lengthy discussion with Dr. Jack Brundrett, Sea-Arama’s

38



consulting D.V.M.,, the following drugs were administered: Flo-Cillin (sterile Penicillin G, Benzathine and Penicillin
G Procaine in aqueous suspension), injectable vitamins Super B and B, Solu-Delta Cortef {prednisolone sodium
succinate, Upjohn), and Depo-Medrol {methylprednisolone acetate, Upjohn). Treatment continued over a 22-day
period, with full recovery within six weeks. The final laboratory conclusion as to cause of illness was clostridial
septicemia.

Plans for the Future

More than seven years ago, preliminary plans were drawn up for what the staff at Sea-Arama hoped would be the
largest, possibly one-of-a-kind, sea turtle exhibit and breeding facility to come into existence. Due to lack of funding,
the new Sea Turtle Research Institute, as we proposed to name it did not materialize. However, my ideas of such a
facility are shared with you in the context of what might be the ideal for such a facility.

Upon entering the institute grounds, guests would have the opportunity to view first hand a mixed-species exhibit
of sea turtles housed in a 227,000-liter outdoor tank. Graphics would describe and identify each species. Guests would
enter the main exhibit hall where a number of wall graphics and free standing exhibits would explain evolution,
biology, life history and importance of the sea turtles. In the main hall would be various exhibits, including:

1. explanations of biclogical aspects of predation;

2. displays of egg laying and nest chambers;

3. astatic exhibit of the leatherback turile; and

4. sea turtle products and uses prior to the passage of the Endangered Species Act.

Adjacent to the exhibit hall, the guests would be able to view a mixed-species, sea turtle and fish exhibit representing
a coral reef habitat.

A mini-movie theater, adjacent to the main exhibit hall, would have a seatin g capacity of 150. Films such as
Heartbreak Turtle and multi-screen slide presentations would be offered. The guests also would get a first-hand view
of the research Jaboratory and its activities through glass viewing panels. Of major importance would be the breeding
lagoon and nesting beach. The lagoon would be an average of 1.5 m deep, with a sloping ramp rising to the nesting
beach. Actual dimensions would be at least 30.5 m x 9.1 m x 1.5 m with a total capacity estimated at 378,000 liters. The
nesting beach would run the entire length of the lagoon on one side. The opposite side would be used for public
viewing, giving the guests a first-hand view of breeding activities and actual nestings.

Of all Sea-Arama’s programs, that involving Kemp's ridley has proven to be the most costly and labor-intensive.
Buttheexpensesand time contributed to this project may, in thelong term, prove to be worth more thanany monetary
investment or physical effort we made. The seven surviving adults are now housed at Sea World of Texas in San
Antonio, where they will be available for research by Dr. Owens and others.
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Questions and Answers

Jack Woody: Mr. Rayburn, do you have a time frame or schedule, as far as Texas is concerned, to get marjoity use of TEDs by
shrimp vessels and boats?

Rayburn: That item has been brought up in our discussions over the past number of years. We have been asked to
give a time frame or date for the shrimpers to have a majority, at least 50 percent or more, TED adoption. We have
never come up with one. Perhaps if one needs something to include in a report, that is important. We in the shrimping
industry take the position that a forcing or a mandating of regulations of this sort are not in the best interest of what
we are trying to do, because of a number of reasons that we could go into. No, we have not set a deadline. We have
not set a time-frame. Our objective is to proceed as quickly as possible to achieve what we feel is in the best interest
to both groups, and that is the tact we have taken in agreement within the TED committee that I serve on as co-
chairman. Basically, that is the mode that we continue to be in.

Marydele Donnelly: Are you getting any type of resistance from the fishermen?

Rayburn: The technology is still being introduced into the fishery on this side of the world. There was early resistance
to TEDs primarily during the development process. This involved the various prototypes that were developed as
turtle excluders. First, the use of large mesh over the mouth of the trawl, then the problem of bulkiness of the original
TED apparatus that was used in the Atlantic states years ago. Concerning the first device, there was a negative visual
impact of a net hanging from the webbing, i.e.; an apron over the mouth of the trawl. There was very much concern
over the possible loss of shrimp from this large mesh barrier. The bulky structure of the TED that was developed a
few years ago caused a great deal of concern for the lives of the crewman because of its weight and bulk. The
collapsible, light-weight TED that is now being incorporated is promising. We had at our past convention a sample
for display. The initial response was that the apparatus looked very complicated. All fishermen have not had the
opportunity to see it onboard a vessel. They have not tested it on the style vessel that they use or with the type of trawls
they have. That is now (1985) being done in our particular area. Fishermen are now getting to see how it operates. So
as far as having fishermen resist the TED, I would say at this time that there probably is some, primarily because of
ignorance aboutjust exactly how the new TED looks and what it does, With fishermen, there is a resistance to any type
of change. To say there is no resistance on anything is just impossible. So, if the kinds of resistance we have seen so
far is typical — and I am hoping that it does not increase — we can deal with it through education. If an attempt is
made to overcome resistance through a regulatory process or to force implementation, I think that would really be
self-defeating in this particular case. Ireally did not come here to try to place some kind of barrier between regulation
and education and those kind of things. I really feel that, in this case, and from my experience working with the
fishermen, the people I work with ona day-to-day basis and talk to on a day-to-day basis, education is a key to solving
the problem. I am sure that if you have spoken with Ila Loetscher here, she perhaps has commented to you about the
response she gets down in the Brownsville-Port Isabel area from the shrimpers. The fishermen there are interested,
They are people that live off the sea, and they are not interested in going around killing sea turtles at all. The answer
is to give them a method of protecting sea turtles that works, and I think they will adopt it. I really do. I think the
approach we are taking is the correct one. If not, we are in the position where we can change it.

Sally Murphy: If the other type fishing gear you mentioned — the “guad-rigged” trawls — were adopted within, say, a six month
period, or at least over one season, why do you think it is taking so long to get acceptance of TEDs by the shrimping industry?

Rayburn: The quadruple-rigged trawls represented a technology that had been around for quite a while. Not many
fishermen were involved at first. Adoption of quadruple-rigged trawl technology took place ina short time once some
fishermen tested the gear and proved it to be successful. Then it caught on like wildfire, but it was not something all
the fishermen jumped into right away. So, the clock for TED adoption, in my opinion, has not necessarily started yet.
We are still showing the fishermen, through the work of the Marine Advisory agents, the Natiohal Marine Fisheties
Service and others, that these devices can work and be effective in solving some of the problems (e.g., by-catch) that
they deal with on a daily basis.

André Landry: Could Charles Orvatez, or Ralph Rayburn, address the role that economics plays or will play in the acceptance
and implementation of the TED? Also, do you envision the need for financial incentives in lieu of regulation to get 100 percent
usage of TEDg?

Oravetz: Well, I certainly think that if we could prove conclusively to the shrimp fishermen that use of TEDs was by
far of great economic benefit it would enhance the rate of TED adoption. We had a preliminary economic analysis of
the very first model TED about four years ago. It essentially was favorable. 1am not sure whether or not we have had
any additional economic analyses of the TED since then. Perhaps Ralph Rayburn has something to add.

Rayburn: The shrimpers donotnow have, or in the last three to four years, have they had any excess monies that could
beused for experimentation with TEDs. That represents the negative economic side to the industry adopting any new
technology. The positive side is what Charles Cravetz referred to. Ithas been shown to some extent already that there
is a positive effect of reduced work from the use of the TED. But, one has to pay for a TED first, then hope that one
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gets economic refurns on that investment. So we are ata point in the shrimping business at which one has to deal with
the realities of economics.

Frank Judd: How much does a TED cost and how long does it last?

Oravetz: A metal TED without webbing costs less than $200. A TED with the webbing around it — c/)ne ready to be
inserted into and attached to the shrimp trawl — costs about $400 to $450. The latter will last at least two years,
depending on how badly it gets banged up during use (e.g., what kinds of hangs the fishermen may run across while
trawling with a TED-equipped trawl). ,

David Bowman: Could you repeat exactly how long the TED technology has been available and how many TEDs are being used
in the Gulf of Mexico at this time? :

Oravetz: We think that there are around 200 to 300 TED devices being used throughout the shrimp industry in the
Atlantic coast states, probably ona parttimebasis. The technology transfer program essentially has been in effect there
forabout twoyears. But TEDs have gone through a metamorphosis during that time, so even though we were involved
ina TED technology transfer program a couple of years ago, it was not the right TED we were testing then. We think
we now have overcome the major objections with the TED we now have, based on what we have been told is an
acceptable TED. So the technology transfer program involving the new TED essentially started with the distribution
of 50 of these TEDs in the summer of 1985.

Bowman: In other words, is the present level zero?
Oravetz: 1 did not say that. I said the present level is 200 to 300.

Bowman: Are most of these in the Atlantic, or entirely in the Atlantic?

Oravetz: Yes, because that is where we first focused the TED effort. We have only begun to move the new TED
technology transfer program to the Gulf during the 1985 shrimping season, with the introduction of 50 collapsible
TEDs into the fishery.

Larry Ogren:Is use of the TED from Cameron Parish, La., spreadiné eastward to any other parishes? Why is that TED so unique
to the Cameron area, and why has it not been adopted sooner, or its adoption expanded to the east side of the Mississippi river or
even to Terrebonne Parish?

Coreil: Fishermen are more orless port-oriented, and the word on technology developments generally is held among
those within a port, and they do not share very much information about it outside that port. In our job as Marine
Advisory agents we try to spread information to other ports. It is difficult for any one of us to go from port to port,
so we giveour information to other agents in other ports. The other agents are now distributing the Cameron Excluder
Device technology to other ports. When you tell a fisherman in another port that “this is a Cameron Excluder Device,”
he automatically says, “Well, I don’t want to do something that Cameron does.” We must try to overcome that type
of resistance, and we are at that stage now. In 1985, we are working to distribute TED sketches and blueprints to the
fishermen in other parishes. We are attempting to get fishermen in each port to put Cameron TEDs in their trawls and
spread the news about their experiences. If one fishermen, who is well accepted, uses the TED then more will accept
it as time goes on.

Edward Klima: What about the other Sea Grant Marine Advisory agents in Texas, Louisiana or Mississippi? Are you trying |
to spread the news about the NMFS TED or the Cameraon Excluder Device to them, and, if so; why?

Coreil: Weare trying to spread information about both the Cameron Excluder and the NMFS TED, because the NMFS
TED is working well too. We always bring a NMFS TED to our workshops, but we also bring the Cameron Excluder
to show the fishermen that they can build an excluder device themselves, without having to use exact specifications
to achieve what the government says will work. If a fisherman builds the device himself - for example Cameron
fishermen built the Cameron Excluders themselves — he will feel a lot better about using it than if told to use one
designed by the National Marine Fisheries Service. It gives the fishermen a greater sense of control if they build
excluders themselves. The Cameron Excluder works in the same way as the NMFS TED. Fishermen may use the
NMEFS TED, but they feel better knowing that they can design and build something that will also work.

Jack Woody: Am I correct, from what you said, to assume that one of the variations in this equipment is in standard use in
Cameron Parish now, and on both vessels and boats?

Coreil: Yes, throughout the industry, on shrimping vessels and boats alike.

Woody: We have heard NMFS’ estimates of $200 to $400 for the NMES TED. What do these homemade excluders cost in
Louisiana?

Coreil: About $150 each, but that is without the netting around them. They would probably cost about $200 apiece
with netting. :

Woody: So, they are in the same ballpark cost-wise as the NMFS TED.
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Trash, Debris and Human Activities: Potential Hazards at

Sea and Obstacles to Kemp’s Ridley Sea Turtle Nesting
Anthony F. Amos*

Constderable quantities of trash and debris impact Gulf of Mexico waters and beaches of south Texas. Many of these materials
come from offshore oil and gas operations, merchant marine operations and commercial and sport-fishing activities. Seagoing
observations have been made on cruises-of-opportunity, and a beach survey, in its eighth year in 1985, has provided 1,200 separate
observations of a 12-km long transect on Mustang Island, Texas.

Assemblages of natural and man-made debris and tarballs often concentrate at sea in wind rows along with planktonic food
organisms that attract birds, fish and probably juvenile sea turtles. Beached Kemp's ridley sea turtle ( Lepidochelys kempi)
Jjuveniles frequently have tar and occasionally small plastic and fiber particles in their mouths and throats. Sea turtle entanglement
with plastic debris has been observed.

Trash and debris accumulations on the beach have been recorded both in notes and photographically, and for the past two years
(as of 1985) an attempt has been made to quantify this material within various frequently seen categories. Offshore debris includes
drums of chemicals and oils, often unmarked and leaking, and sometimes containing toxic materials. In addition, Mustang
Island’s beachgoers leave large quantities of litter on the beach. Peak times for offshore debris are spring and fall. Litter originating
from beachgoers peaks in summer, as does the number of beachgoers.

People, dogs and cars are increasing disturbances to wildlife on once-remote beaches. This survey documents the rapid increase
in beachfront condominiums and the numbers of people using the béach.

The Kemp's ridley sea turtle may find obstacles on or near M ustang and Padre Islands, Tex., at several stages of its life-cycle:

1. when females come ashore to nest,

2. during the already hazardous dash to the sea by the hatchlings, and

3. at sea during the so-called lost year(s).

* The University of Texas Marine Science Institute
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Kemp’s Ridley Sea Turtle Strandings

Along the Texas Coast, 1983-1985
Robert G. Whistler*

The Sea Turtle Stranding and Salvage Network was established at an international sea turtle conference held at the L1.S. State
Department in Washington, D.C., in 1978. At that time, the author was asked to coordinate a volunteer group to document sea
turtle strandings along the Texas coast. This effort has continued as a viable program since that time. Prior to 1981, the Nationa!
Park Service (NPS) staff at the Padre Island National Seashoreand others collected stranding data and reported the data onvarious
forms. Starting in 1978, the NPS staff at the National Seashore documented all strandings along Texas beaches and recorded the
data as far back as 1976 on NPS stranding forms. In 1982, the National Marine Fisheries Service developed standardized forms
and procedures to be used by all network participants. Copies of stranding forms completed since 1975 are retained in NPS files.

This paper deals with strandings of Kemp's ridley sea turtle (Lepidochelys kempi) and other sea turtles on the Texas coast
stnce 1983, and includes the following: species, month and location of strandings, number stranded and environmental factors.
Results are interpreted, trends are presented and conclusions are drawn.

Strandings and reports of strandings have increased dramatically during the last few years. The publicity provided by the
Kemp's Ridley Sea Turtle Restoration and Enhancement Program, posters distributed along the south Texas area by the NPS and
the interest of citizens and the various media have helped promote this stranding and salvage network. As aresult, additional types
of data are being acquired that were not obtained earlier in the program. This new information is an important factor in
determining the causes of strandings. :

The Kemp’s Ridley Sea Turtle Recovery Program was initiated in 1977 through a meeting of the following agencies:
National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service (FWS), Texas Parks and Wildlife Depart-
ment (TPWD), Instituto National de la Pesca (INP) of Mexico, and National Park Service (NPS). Its goal is to save
Kemp’s ridley sea turtle (Lepidochelys kempi) from becoming extinct (Anonymous, 1982). Various sea turtle authorities
assisted in developing the program by providing technical guidance. There existed an awareness that Kemp's ridley
atone time nested along the shores of Padre Island (Hildebrand, 1963}, and that persistent nesting occurred only on
one natal beach at Rancho Nuevo, Mexico. Therefore, the recovery program includes an attempt to establish a new
nesting colony of Kemp's ridley on Padre Island by translocating eggs from Rancho Nuevo to Padre Island and
imprinting the hatchlings there before they are head started and released into the Gulf of Mexico.

Of concern to theagencies were many things that impact Kemp’s ridley and other sea turtle species by affecting their
natural life processes, population status and behavior in the Gulf of Mexico. The impacts of man on Kemp's ridley,
particularly during its early development and travels along the Gulf coast, were of major concern. Among the
questions that arose were (1) what would be the effect of man on the Kemp's ridley nesting colony if it finally became
established on Padre Island, and (2) what effects would man have on Kemp's ridley movements and life history. The
Sea Turtle Stranding and Salvage Network (STSSN) can provide input to answering such questions. It can increase
awareness and concern of the public and resource managers. It can provide information to researchers and scientists
and lead to further study and understanding of the turtles and their ecology.

The purposes of this paper are to describe Texas’ participation in the STSSN and to summarize stranding data
obtained from various sources along the entire Texas coast from 1983 to 1985. This summary extends the studies of
Rabalais and Rabalais (1980) and Rabalais (1983} which describe Texas’ sea turtle strandings for the periods 1976
through 1979 and 1980 through 1982, respectively.

Methods

Varying numbers of volunteers in the STSSN over the life of the network, frequency of monitoring the beaches, area
covered, and degree of response to reports of strandings have influenced the effectiveness of the stranding network
and quality of the data obtained. Public interest in strandings has grown, and there is greater public response to sea
turtle sightings as a result. This greater public awareness has been generated through various publicity efforts
including:

* National Park Service
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1. turtle posters prepared and distributed in Texas to alert the public about who should be contacted about
stranded turtles;

newscasts on radio and television;

television interviews of network participants;

television documentaries; and

5. newspaper coverage.

Such publicity has been increasing and improving. Publicity has generated greater understanding of the purpose and
importance of the STSSN. This has improved the quality and quantity of data obtained, but also has created greater
demands for interpretation of the information with regard to its significance to sea turtle conservation.

The NP5 staff at the Padre Island National Seashore responded to reports of stranded sea turtles along Padre and
Mustang Island beaches from 1976 to 1978 and documented the strandings on NPS forms. These forms were revised
and improved from time to time until 1982 when the NMFS Southeast Fisheries Center (SEFC) Miami Laboratory
established a standardized form (Figure 1) to be used throughout the southeast coastal states to document strandings.
These new forms were used to report the data summarized by this paper for the years 1983 to 1985. All stranding
reports from Texas volunteers were sent to my office where they were examined, validated and corrected as necessary
before being copied and forwarded to STSSN headquarters at the NMFS SEFC Miami Laboratory.

Volunteers represent the foundation of the STSSN. STSSN volunteers in Texas were screened by the NMFS SEFC
and were given proper permits. They enabled us to get not only the type of data requested, but also additional
information recorded in the comments section of the data form, when they thought that such additional observations
about the stranded turtle and its surroundings were pertinent. Such comments added a new-dimension to our data
collecting. Stranded sea turtles were measured in centimeters down the length of their carapace. Included in these data
are some measurements that were estimated rather than being accurately measured directly.

Network volunteers and other individuals also were encouraged to record observations about live specimens
sighted within Gulf and coastal estuarine waters.  have received information from a number of fishermen and others
concerning sightings of turtles within their natural habitats. These observations include specific areas where turtles
were sighted, their observed activities at the time and their feeding activities. Such observations represent the least
complete segments of our data because they do not contain measurements or correct species identification.
Nevertheless, they do provide important information on number, time of year and location of sea turtle sightings.
‘Such information can be used to detect changes in abundance of sea turtles. Its accuracy will improve as more interest
is generated. However, improved methods for species identification of sighted sea turtles must be devised and used
to improve this source of data. Our data on sightings may be very helpful, and they will be compiled and summarized
in time.

Interested parties have saved the carcasses of a few stranded sea turtles for necropsy. Many of the turtles found
exhibit no external clues to the cause of death, and this represents an opportunity for additional investigation. Only
through necropsy can one hope to make a determination of the cause of death. We at the National Seashore have
neither the capability nor resources to handle this function, but I understand that others at The University of Texas
Marine Science Institute at Port Aransas, and at Texas A&M University in College Station and Galveston are
conducting necropsies of stranded carcasses.

Data accumulated from 1983 through 1985 are the source for my results and discussion.

Ll

Results and Discussion

Figure 2 shows the number of each species stranded along the Texas coast during 1983 to 1985. Loggerhead (Caretta
caretta) dominated the stranding records, with Kemp’s ridley second in number of reported strandings. Figure 3
shows the number of strandings reported by species and month of the year. This gives a picture of the seasonal occur-
rence of each species in the strandings, Total reported strandings were highest in April and May. Kemp’s ridley
strandings occurred in highest number in April and June through October (Figure 3). This is similar to the findings
of Rabalais (1983). October appeared to be the secondary peak month for strandings. Rabalais (1983) shows November
and July as secondary peaks in strandings. What factors could be at work to provide peak strandings in spring and
fall?

Frequency of carapace lengths of stranded Kemp’s ridley sea turtles, grouped in 10-cm size classes, is depicted in
Figuze 4. These sizes include not only the turtles that were measured directly but also those for which sizes were
estimated. Figure 5 shows the strandings of sea turtles by species and county. Nueces County had the highest number
of sea turtle strand ings followed by Jefferson County. Fritts et al. (1983) noted that the majority of Kemp's ridleys were
observed off the eastern and western coasts of Florida. They made no mention of Texas. Sabine Pass and Sea Rim State
Park in Jefferson County have provided the greatest number of stranding reports for Kemp's ridleys in Texas. Port
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Figure 1. Sea turtle stranding and salvage network
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~ Table 1. Frequency of observations concerning condition of stranded Kemp's ridley sea turtles, probable causes
of death in those found dead, disposition of the turtles and notes on their surroundings by month, 1983 to 1985
combined?.

Category® Jan Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Head damaged 2 2 2 3 2 2 1 14
Head missing 2 4 1 2 1 3 15
Carapace damaged 1 1 1 3 6
Carapace missing 1 3 4
Flippers damaged 2 1 1 2 1 2 1 1 11
One flipper missing 1 2 1 1 3 2 2 1 13
All flippers missing 1 1 2 1 5
Shark bitten 1 1 2
Wounded in rear 1 1 2
Deliberately killed 2 3 1 1 2 9
Drowned®? 3 5 1 10
Oiled or tarred 6 8
Skeletal remains 1 1 2
Necropsy performed 1 1 2 1 5
Rehabilitated® 2 3 6 1 1 2 1 1 17
Released alive? 2 2 11 35 5 6 1 1 33
Free swimming 1 2 2 1 1 1 1 9
Seemed to be unharmed 2 2 15 5% 4 38 2 3 2 4 44
Shrimp boats working at time 2 9 12 4 1 28
No comment 4 5 7 8 4 13 12 8 61

* The categories in this table are not mutually exclusive. There were no strandings in February.
b Ascertained in an indirect way.
*To some degree at some facility,

2 Usually after rehabilitation.

Aransas and Mustang Island in Nueces County have been second in frequency of Kemp’s ridley stranding reports.
Other areas along the Texas coast account for the rest of the Kemp’s ridley strandings. Sightings and strandings of
Kemp's ridley have been reported from inshore waters, including Sabine Lake, between the jetties of Sabine Pass, in
Aransas Pass, and in other bays of the upper coast of Texas, as well as in Intracoastal Canal and Laguna Madre.
Therefore, Kemp’s ridley obviously occurs in bays and inlets of the Texas coast.

Shown in Table 1 are frequency, by month, of 20 categories representing the condition of stranded sea turtles and
the circumstances under which they were found, as well as their final disposition. These categories are not mutually
exclusive, as a given turtle stranding can be assigned to more than one of the categories. Such data can be used to link
strandings to man’s various at-sea activities or events. Included are data for dead turtles found fresh and without
external wounds or damage of any sort. Clearly, these deaths were not caused by natural predation or mutilation. Still
other turtles were found with various wounds on the carapace and other parts of the body. Additional observations
not shown in my data summaries include unusual wounds on the flippers and other pasis of the body as a result of
entanglement in plastic rope or netting. Many reports have been received of young ridleys caught by hook-and-line
sportsfishermen using cut mullet (Mugil cephalus) as bait while fishing in the surf adjacent to Gulf beaches. Turtles
reported as caught in this way ranged from 19- to 43-cm carapace length.

The STSSN provides an incomplete picture of total strandings, and it reflects in part the varying degree of coverage
of Texas’ coastal beaches by volunteers. To date, it has not shown the true total number of sea turtle strandings. Also,
not enough necropsies have been performed to determine the true causes of death. Yet, it is probable that human
activities and perhaps pollutants caused the death of stranded sea turtles, either directly or indirectly.

As we look at the history of development of the STSSN compared to its present status, it is obvious that it is now
providing a much better overall picture of strandings in Texas than here-to-fore has been available. I refer not only
to the documented numbers of sea turtles washing ashore, but also the growing number of sightings of live turtles
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in open waters, observations on the condition of sea turtles found stranded and attempts to determine indirect or
direct causes of sirandings.

Stranded sea turtles are found on the Texas coast during every month of the year (Figure 3). Large numbers of
stranded Kemp's ridleys are neonates (<10 cm carapace length; Figure 4). There seems to have been an increase in
number of stranded Kemp's ridleys reported during 1983 to 1985, but reported strandings of other species of sea
turtles have not increased during the same period [See Rabalais (1983) and Rabalais and Rabalais (1980)]. This is true
even if confined to Nueces and other lower-coast counties.

NPS is pleased that park visitors began reporting their sightings of live sea turtles to us in 1985. This is attributed
to previous NPS efforts aimed at publicity for the STSSN. Reports of Kemp's ridley nestings at the National Seashore
in 1985 are not unusual when taken in the context of sporadic natural nestings reported for Padre Island in the past.
However, increased sightings of turtles coming up on the beach in 1985 show that nesting is continuing, and that there
may be more nesting activity by Kemp’s ridley on Padre Island than we have been aware of before.

There are definite indications derived from stranding reports that man is causing serious impacts on the turtlesand
their habitats. The observation of shrimping activity within view of the beach is one that frequently appears on sea
turtle stranding reports during the late summer months. Also reported by STSSN participants is the occurrence of
many other kinds of marine animals siranded on the beaches at the same time, but such observations are not
summarized by this paper. Simultaneous strandings of sea turtles and other marine animals suggest linkage to a
common cause, so such additional observations are very important.

Tar and oil have been found on stranded Kemp's ridleys at various places along the coast, and this is a serious
matter. Reports of tarred or oiled ridleys, ranging in carapace length from 6 to 17 cm, were confined almost entirely
to summer months. Most of them were head started Kemp’s ridleys, including many with tar in their mouths, found
on Mustang Island. Only two of the tarred or oiled ridleys were not head started animals. Several were still alive and
were rehabilitated. Others were found at Galveston and Sabine Pass. Witham (1978) reported that most young turtles
dyingat sea from this cause would not be expected to be found washing onto shore. Healso stated that undetermined
numbers of young sea turtles die at sea due to ingestion of petroleum residues.

Stranding data show that motorboats cause traumatic and serious injuries to sea turtles. There likely are more cases
in which motorboats have caused sea turtle deaths than are documented. In one reported case, a motorboat propeller
blade almost cut off the head of a sea turtle. This animal was taken to a veterinarian who performed surgery in an
attempt to save the animal’s life, but it finally died. Thave observed various types of sea turtle wounds that could have
resulted from motorboat impact. Additional information from volunteer workers who encounter motorboat injured
turtles would be helpful, so that wounds of this nature could be treated. A large number of stranded turtles have been
found with theirheads missing or with other signs of deliberate and severe damage to the head that caused their death.
However, inference of deliberate harm to sea turtles by man is difficult to confirm without first-hand, eyewitness
accounts. Other impacts noted include a few stranded sea turtles reported to have been bitten by sharks.

Strandled sea turtles with one or more flippers missing occur in fairly large frequencies. Such trauma would be
expected to cause eventual death, as it would be difficult for the turtle to manuever, even if it survived the trauma and
shock of losing an appendage and blood. Often, the observation of missing flippers is found in turtles with missing
heads and other body damage.

Live-stranded sea turtles have been rehabilitated and released, according to a number of reports we have received.
Saving such turtles requires that a network participant or concerned citizen find them and bring them to the attention
of the proper authorities so that the turtles can be collected and transferred to rehabilitation facilities for treatmentand
care. Publicity about the network is essential to saving such turtles. The costs of rehabilitation have not been
documented, but rehabilitations have involved much time, effort and expense.

Our observations over the years suggest that there has been a continued rise in strandings and reports of strandings.
Part of this increase must be the result of increased voluntary efforts and publicity. Also, the reporting of sightings
of live sea turtles has increased due to publicity generated by the STSSN.

Rabalais (1983) showed that loggerheads were the most commonly stranded turtle in Texas and Kemp's ridley was
the second most common on Mustang and Padre Islands. Kemp’s ridley strandings also were less frequent than
loggerheads during the period of study from 1976 through 1979 (Rabalais and Rabalais, 1980). Our data represent a
wider area of Texas beaches, but substantiate their observations. Nueces County ranks as the highest in number of
reported strandings of the combined five species of sea turtles, and second only to Jefferson County in Kemp’s ridley
strandings. The combined sea turtle strandings noted by Rabalais and Rabalais (1980) and Rabalais (1983) for the
periods 1976 to 1979 and 1980 to 1982, respectively, totaled 259. The total encountered in our data for 1983 to 1985 was
583.

Kemp'sridley strandings almost doubled between the studies by Rabalais and Rabalais (1980) and Rabalais (1983).
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Yet the proportion of neonate Kemp’s ridleys in the strandings decreased. For example, only six neonate ridleys were
reported in Nueces County in 1982 by Rabalais (1983). In this study, Jefferson County led in total number of sea turtle
strandings, but neonates have continued to decrease in their ratio to total numbers of sea turtles found stranded, There
also have been decreases in the number of areas in which neonates are found, and in the times of the year in which
neonate strandings occur.

Conclusion

Itis very important that STSSN activities continue to assess sea turtle strandings, and to bring them to the attention
of the public. Greater public awareness will stimulate concern about the problems faced by sea turtles. The wealth of
available data and the many problems associated with sea turtle conservation provide opportunities for research by
graduate students and others interested in lending their talents toward solutions to the problems and to the critical
situation facing these valuable natural resources.

In closing, I will share with you some of the questions that have been asked me while in pursuit of this work, and
which provide opportunities for research:

1. Are there certain routes traveled by sea turtles and time frames in which certain age groups of sea turtles are

found in certain places?

2. Are there certain areas (bays, inlets, nearshore areas, sargassum weed beds, etc.) that sea turtles seek out for
the purpose of finding food or for various other reasons?

3.  Whena sea turtleis killed at sea, what happens to its carcass? Does it continue to float? Presumably it will sink
until it becomes bloated. What happens if sharks attack it, and parts are eaten or removed? Does it sink again?
If so, will such a carcass ever reach shore? How long does a sea turtle carcass float? In other words, do
strandings provide an accurate picture of all the turtles that are killed in one way or another at sea?

4. What can we say about the total sea turtle population baseq on data from strandings? What effect does such
loss of animals have on sea turtle populations? What percentage-of the sea turtle population is represented by
the reported strandings, by species? Are certain age-groups particularly susceptible to various impacts leading
to strandings, and what are the reasons?

5. Are there additional regulations that can be developed to help prevent strandings of sea turtles? It has been
proposed that shrimping operations be regulated by requiring use of a Turtle Excluder Device (TED) in shrimp
trawls. If such regulations are implemented, how likely are they to be accepted by the shrimp industry?

6. If these questions suggest additional needs for information, what are they, and how should the studies be
designed to answer the questions?

Perhaps the STSSN will help answer some of these questions in the future.
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Recent Strandings of Sea Turtles, Cetaceans and Birds in

the Vicinity of Mustang Island, Texas
Anthony F. Amos *

Strandings of sea turtles, small cetaceans and birds are common events along south Texas beaches bordering the Gulf of Mexico.
In recent years, the incidence of such strandings has been recorded formally as part of a long-term study of bird populations
utilizing Mustang Island beach near Corpus Christi, Tex. Data have been submitted to the Marine Mammal Stranding Network
and Sea Turtle Stranding and Salvage Network and to the Atlantic and Gulf Coast Beached Bird Survey.

One-hundred twenty sea turtles of five species have been reported stranded from 1983 to 1985. In order of abundance they are
loggerhead (Caretta caretta), Kemp's ridley (Lepidochelys kempi), hawksbill (Eretmochelys imbricata), green (Chelonia
mydas) and leatherback (Dermochelys coriacea). Kemp's ridleys were found most frequently following the offshore releases of
head started yearlings; several found alive were later re-released. The occurrence of 12 juvenile hawksbills, most of them alive, is
notable as this species has been virtually unveported for Texas waters. Peak abundance for loggerheads, almost always found dead,
is in March and April and appears to coincide with shrimping activities offshore.

Thirty-five small cetaceans have been reported stranded in the same period. Nine of these have been live strandings of uncommon
torare pelagicspecies, including pygmy killer whale (Feresa attenuata) and dwarf sperm whales (Kogia simus), spinner dolphin .
(Stenella longirostris), short-snouted spinner dolphin (S. clymeme), and striped dolphin (S. coeruleoalba). Live strandings
have occurred in October, December, April and May. .

Fifteen-hundred birds have washed ashore dead front 1980 to 1985. Mortality of laughing gull (Lagus atricilla), the most
commonly found dead bird, peaked dramatically following the opening of the Gulf to shrimping in July, More than 4,000 viled
birds have been observed and a periodicity in the frequency of oiling (spring and fall) discovered.

* The University of Texas Marine Science Institute
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The Effects of Petroleum on Sea Turtles: Applicability to
Kemp’s Ridley
Peter L. Lutz and Molly Lutcavage*

Contact with petroleum is likely to be harmful to all sea turtles. Yet, because of reduced population size and restricted nesting
distribution, the Kemp's ridley (Lepidochelys kempi) may be especially vulnerable to damage from accidental spills. In
behavioral studies with green (Chelonia mydas) and loggerhead (Caretta caretta) sea turtles there was no evidence that sea
turtles detect and avoid oil slicks or distinguish tar balls from food items. Physiological studies showed that loggerhead sea turtles
chronically exposed to crude oil in our laboratory showed cell abnormalities of the skin, alteration of respiratory patterns and blood
cell dysfunctions. During exposure, seq turtles ingested oil incidentally, and oil sometimes appeared in the feces. Salt secretion
and minor ion regulation by the salt gland were reduced or delayed. At sea, failure of osmoregulatory systems could prove fatal.
1t appears that sea turtles are highly sensitive to oil, which must be considered another factor threatening the Kemp's ridley.
Management options for mitigating the damage of accidental oil spills are urgently required.

The biological effects of petroleum on marine fishes, mammals and birds have received substantial attention in
recent years (Moore and Dwyer, 1974; Light and Lanier, 1978). However, despite the endangered or threatened status
of sea turtles, virtually nothing is known about potential bichazards of oil on these animals (Witham, 1983). This is
surprising considering that the mode of life of sea turtles may puf them in a particularly high risk category. In an oil
slick the turtles” habit of surfacing to breath ensures a continuted contact with the oil. If the turtles passively drift with
the oil slick, then contact is prolonged. Some species may pursue and swallow tar balls. Finally, nesting beaches can
be inundated by oil spills. -

Out of seven species of sea turtles living today, five are found in the Gulf of Mexico: Kemp's ridley ( Lepidochelys
kempi), loggerhead (Caretta caretin), green (Chelonia mydas), hawksbill (Eretmochelys imbricata) and leatherback
(Dermochelys coriacea). Oil pollution poses a threat to these animals and may even challenge the survival of the species
most at risk, the Kemp’s ridley. In fact, the IXTOC I oil well blowout released crude oil near the Kemp's ridley’s only
known primary nesting beach near Rancho Nuevo, Mexico (Delicat, 1980).

Evidence of harmful effects of oil on sea turtles has been established in several published accounts. Qil-covered
hatchlings and juveniles have been found stranded on beaches: loggerheads in Panama (Rutzler and Sterrer, 1970),
and greens in Puerto Rico (Diaz-Piferrer, 1962) and Florida (Chan, 1977; Witham, 1978). Witham (1978) rehabilitated
several juvenile green turtles whose oral cavities were occluded by tar, while other oiled turtles apparently died as
a result of oil ingestion. In 1983, about 90 heavily oiled yearling Kemp's ridleys were found stranded on the beaches
of Texas (Fontaine ef al., 1989). They were part of that year’s release of head started ridleys of the 1982 year-class that
apparently had run into an oil slick shortly after being released. Presumably the actual number of yearlings affected
was very much greater than that found stranded.

There are very few studies of hydrocarbon effects on sea turtles. Frazier (1980) outlined potential impacts of
poliutants on sea turtles in the coastal zone. Baseline levels of heavy metals and pesticides in feral sea turtles and their
eggs were provided by Hillestad ef al. (1974), Schwartz and Flamenbaum (1976), Thompson, Rankin and Johnson
(1974), Stoneburner, Nicrora and Blood (1980) and Clark and Krynitsky (1980).

Bennett and Kleerekooper (1978) determined changes in locomotion caused by oiling. In a study by Fritts and
MeGehee (1981), effects of oiled sands on incubating Joggerhead and Kemp’s ridley eggs were examined. Interest-
ingly, they found that while loggerhead eggs incubated in artificially oiled sands had reduced survival rates and
altered morphology, Kemp's ridley eggs incubated in oiled sand on the native beach showed no significant differences
in embryo survival. These field study results indicated that oil effects on sea turtle eggs may be complex and
determined by the interaction of several factors. These may include type of oil, its concentration and degree of
weathering as well as the nest environment itself.

It is very likely then that oil pollution can be very harmful to sea turtles, and for some like Kemp's ridley, which
is barely holding onto survival, a serious encounter with oil could threaten survival of the species. Published accounts
of oil effects on turtles do not critically assess how oil exposure disrupts behavior and physiological functions in these
animals. However, it is only by understanding the cause-effect relationship that the full impact of oil exposure on sea
turtle populations can be appreciated and realistic mitigating measures formulated.

* University of Minmi
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Methods

ROUTE RESULT
In a study funded by Minerals Management Service,
U.5. Department of the Interior, green and loggerhead
sea turtles were exposed for various periods to weath- ——
ered, South Louisiana Crude Oil Minimal exposures acceleratad cell division
were used, consistent with levels that might occurina | Sk sloughing
natural spill. In all cases in which harmful effects were neoplastic respense
seen, the experiments were terminated, and there was
full recovery of all experimental animals. — .
reduced diffusion capacity
Results LUNG decreased oxygen consumption
A preliminary analysis of the behavior data by Dr. D.
Odell showed no evidence that either green or logger- L o
head sea turtles actively avoided weathered oil. There- éecreased digestion efficiency
GUT internal effects { hematopoesis

fore, the possibility exists that sea turtles can be in
extended and prolonged contact with oil in a spill, with-

salt gland
immiune response)

out making an effort to leave the area.

The potential effecis of oil on sea turtles, as indicated
by our studies, are shown in Figure 1. To our surprise all
primary contact routes appear to be affected:

lissue damage Lo nares and
SENSE eyelids

would everitually be lethal, but they certainly | Figure 1. Potential effects of oil on sea turtles.

Lungs — We recently found that sea turtles are among those reptiles having the most efficient and highly
developed lungs (Lutcavage, Lutz and Bauer 1987). Any interference with operation of the lungs would
probably reduce a sea turtle’s capacity for sustained activity (aerobic scope) and its dive time, both effects
decreasing the turtle’s chance of survival. Marked changes in respiratory patterns were in fact evident in oil-
exposed turtles, with an increase in both tidal volume and frequency following exposure and a decrease in
oxygen consumption. It appears that oxygen extraction is compromised in oiled turtles.

Gut — Studies on the effect of oil on digestive efficiency are still underway at the time (1985) of this writing,
but we have found that oil is swallowed by experimental turtles, probably when they surface to breath, and
oil has been found in their feces. One of the most striking differences between chronically oiled and control
(non-oiled) turtles was the hematological response, presumably due to the passage of oil products across the
gut lining. Even so, mean red blood cell counts, hematocrits and hemoglobin concentrations were lower in
oiled turtles compared to controls. These results indicated dysfunction of red blood cell-forming tissues. We
recently found that the salt gland in sea turtles is a very important organ. In the leatherback it is continually
active (Hudson and Lutz, 1986a) and in the loggerhead it is involved actively at least in regulating minor ions
such as Mg++and Br-as well as Na+and Cl- (Hudson and Lutz, 1986b). We have indications that the operation
of this organ is disrupted with exposure to oil, but the disturbance does not appear until several days after

1. Skin — Dr. G. Bossart has found evidence of | grgans
dermatological damage and abnormal cell differ-
entiation in the skin. Presumably, these effects-
would open routes of attack for parasites and
infection.

2.

3.
exposure,

4.

Hormones and Sense Organs — We have not yet looked at hormone balance, but we observed that the eyes
and nares were coated with oil that required cleaning. Disruption of ejther sensing system would have highly
deleterious consequences.

Discussion

Experimental results indicate that sea turtles would indeed be at great risk if they were engulfed by an oil spill. This
was a surprising finding considering the high tolerance of sea turtles to severe physical damage. Contact with oil
would be particularly harmful if it occurred when adults congregated during the nesting season to copulate and lay
their eggs or when hatchlings emerged and crawled over the beach in large numbers.

For the precarious Kemp's ridley these observations have serious implications. Effective strategies must be quickly
formulated to mitigate the damage of oil pollution since, without doubt, we will be faced at some time in the future
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with a crisis; e.g., a large oil slick approaching a beach where ridleys are hatching. It is essential that we have plans
to deal with such emergencies. One of the most attractive possibilities, for example, is the use of chemical dispersants
to break up the oil slick, but we do not know if the use of dispersants is an acceptable management option. Because
sea turtles have been shown to be extraordinarily sensitive to oil, they alsc might be highly affected by dispersants.
These and similar questions must be answered before we will be able to protect Kemp’s ridley from the potentially
devastating effects of a major oil spill.
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The Corpus Christi Bay Landmass Project:
An Example of NMFS’ Role in Protecting Marine Turtles

Via Section 7 of the Endangered Species Act
Paul W. Raymond*

Section 7 of the Endangered Species Act (ESA) requires that Federal agencies ensure that their actions (whether performed,
funded or permitted by the agencies) are not likely to jeopardize the continued existence of threatened or endangered species. The
National Marine Fisheries Service conducts Section 7 consultations with various Federal agencies for ESA-listed marine
manmmals, fishes and sea turtles that occur in the marine environment. The often-misunderstood types, components and
procedures for Section 7 consultations are discussed.

Biological assessments and opinions on proposed construction activities and their potential effects on threatened and
endangered specigs should be based on the best scientific and technical data available. Often these data are scarce and additional
research is warranted. This paper demonstrates the consultation process by reviewing the dredge-and-fill project known as the
Landmass Project in Corpus Christi Bay, Tex. The Corpus Christi-Nueces Bay system historically has supported a large
population of the green sea turtle (Chelonia mydas), and recent findings indicate the presence of the Kemp's ridley sea turtle
{Lepidochelys kempi). Most ridleys reported from this system have been released by the Kemp’s Ridley Head Start Research
Project. Potential direct impacts of the Corpus Christi Bay Landmass Project on sea turtles include dredge-related mortalities and
loss of foraging habitat. Indirect effects are often more difficult to identify and assess.

The Endangered Species Act (ESA) of 1973 provides for protection, conservation and propagation of species of
plants and animals in danger, or potential danger, of becoming extinct. To meet this objective, the ESA mandates
various responsibilities of federal agencies, one of which is interagency cooperation required by Section 7 of the act.
Section 7 of the ESA applies to all threatened and endangered species and imposes three burdens upon Federal
agencies, as stated in the U. 5. Code of Federal Regulations CFR-50, Part 402:

“First it directs them to utilize their authorities to carry out conservation programs for listed species.
Second, it requires every federal agency to ensure that its activities or programs in the United States,
upon the high seas, and in foreign countries will not jeopardize the continued existence of a listed
species, And third, Section 7 directs all federal agencies to ensure that theiractivities or programs donot
result in the destruction or adverse modification of critical habitat.”

The U.5. Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS) share responsibilities
for conducting Section 7 consultations. Generally, marine species are under the jurisdiction of the NMFS and all other
species are under the jurisdiction of the FWS. Listed sea turtles occurring in the U.S. are shared between the two
services, with the NMFS having jurisdiction in the marine environment and the FWS having jurisdiction on land {e.g.,
nesting beaches). Other federal agencies proposing projects must consult with the FWS and NMFS to determine how
these projects (whether performed, permitted or funded) may affect threatened and endangered sea turtles (and
marine mammals). The NMFS’ Southeast Regional Office (SERO) conducts approximately 100 to 150 Section 7
consultations each year. Many of these consultations are with the various U.S. Army Corps of Engineers (COE)
Districts and involve dredge-and-fill projects and their potential impacts on listed sea turtles and marine mammals.

This paper discusses an interagency consultation on a proposed land/fill project located in Corpus Christi Bay, Tex.
Emphasis is given to information on abundance, natural history and distribution of sea turtles in the estuarine and
coastal areas of the Corpus Christi Bay-Nueces Bay system. The purpose of this paper is not to discuss details of the
rules and regulations of the Section 7 process, as this would be an arduous task and one not appropriate for a
symposium on sea turtle biology, conservation and management. Instead, [ will attempt to explain the Section 7
process by using the Corpus Christi Bay Landmass Project as an example.

* National Marine Fisheries Service
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THE ENDANGERED SPECIES ACT
SECTION 7 CONSULTATION PROCESS
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Figure 1. Generalized flow chart of the Section 7 consultation process (Note: the process has been modified to incorporate
the 1985 proposed regulations).
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Section 7 Consultation Procedure

Figure 1 is a flow chart depicting procedures and options of the Section 7 process. Amendments to the ESA have
modified the process in the past, and proposed regulations undoubtedly will change the interpretation of specific
segments in the future. Details of regulations governing interagency consultations involving threatened and
endangered species can be found in the Code of Federal Regulations CFR-50, Part 402, or by contacting the
Department of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries Service,
Habitat and Protected Species Division, Washington, D.C. 20235.

Background on the Corpus Christi Bay Landmass Project

On July 24, 1985, the Corps of Engineers Galveston District provided theNMFS SERO a Biological Assessment (BA)
for a permit activity to construct a 3.2-hectare landfill structure in Corpus Christi Bay. This activity, known as the
Corpus Christi Bay Landmass Project, was proposed by the City of Corpus Christi, and is hereinafter referred to as
the Landmass Project. It was proposed tobelocated within the city’s marina for the purpose of supporting a waterfront
recreational center and tourism complex, an aquarium complex, boat slips, and a breakwater-fishing pier.

Based on data regarding the presence of threatened and endangered sea turtles in the Corpus Christi Bay system,
the Corps determined that the proposed Landmass Project might affect the endangered Kemp's ridley sea turtle
(Lepidochelys kempi). Therefore, pursuant to Section 7 of the ESA, they requested initiation of a formal consultation.
Consequently, the NMFES was required to review the available data and prepare a document known as a Biological
Opinion, which would determine if the proposed development was likely to jeopardize the continued existence of
the Kemp's ridley. The NMFS was also concerned with the potential effects of the proposed activity on three
additional sea turtle species: the endangered hawksbill (Eretmochelys imbricata), and the threatened green (Chelonia
mydas) and loggerhead (Caretta caretta). N

Proposed initial construction was to use an hydraulic dredge to dig a trench around the perimeter of the landfill
site removing approximately 35,170 cubic meters of bay bottom sediment and placing it in the center of the landfill
site (Corps of Engineers Galveston District, 1985). Approximately 3.2 to 3.6 hectare of bay bottom at the landfill site
would have been eliminated by these construction activities. In addition, the proposed activity was to construct 425
boat slips and a breakwater-fishing pier.

Species Accounts

Those ESA-listed species under the jurisdiction of the NMFS and identified as potentially occurring in the
Landmass Project area were Kemp's ridley, green, hawksbill and loggerhead sea turtle. All four species had been
documented as occurring in the Corpus Christi-Nueces Bay system. A brief species account for each of these sea turtles
is provided, with emphasis on their occurrence in Texas bays. These species accounts were used by NMFS in pre-
paring the Biological Opinion.

Kemp’s Ridley Sea Turtle

The primary range of the Kemp's ridley sea turtle is the Gulf of Mexico, but juveniles occur along the Atlantic coast
of the U.S. from Florida to New England (Lazell, 1980; Lutcavage and Musick, 1985). The Kemp's ridley is a turtle of
coastal areas. Hildebrand (1982) hypothesized that the two areas of greatest concentration of Kemp's ridley were the
shallow water areas of Louisiana, from Marsh Island to the Mississippi Delta, and the Tabasco-Campeche area of
Mexico. Both areas are thought to be feeding grounds for subadult and adult Kemp's ridley turtles (Chavez, 1969;
Hildebrand, 1982). These waters are extremely productive and are abundant with decapod crustaceans, particularly
two genera of crabs (Ovalipes and Callinectes), which are favored foods of Kemp’s ridley. Other regions of known
relative abundance of Kemp’s ridley are the coastline of Texas, the Cedar Key-Crystal River region of West Florida,
and the Chesapeake Bay region of Virginia (Larry Ogren, NMFS SEFC Panama City Laboratory, Panama City, Fla.,
personal communication, July 1985; Carr and Caldwell, 1956; Anonymous, 1984; Lutcavage and Musick, 1985). The
number of Kemp’s ridley strandings on the Texas coast has increased in the past five years. This is probably due to
a variety of factors such as the better identification of species and more efficient Sea Turtle Stranding and Salvage
Network (STSSN) activities. Rabalais and Rabalais (1980) documented only 15 Kemp's ridley strandings (2 adults,
7 subadults and 6 hatchlings) between September 1976 and October 1979, in the area from Port Mansfield to Port
Aransas, Tex. In contrast, the 1984 total for the coast of Texas was 68 stranded Kemp's ridley (Anonymous, 1984), but
already there have been 34 reported strandings of this species in the first seven months of 1985.

It is becoming increasingly evident that Kemp’s ridleys utilize shallow water bays throughout their known
distribution. Lutcavage and Musick (1985) reported at least 43 subadult Kemp’s ridleys found in a three year period
in Chesapeake Bay. They concluded that the Kemp's ridley distribution is closely related to the abundance of seagrass
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Figure 2. Distribution of documented sea turtle strandings in the Corpus Christi Bay region (Does not include records for
strandings on beaches bordering the Gulf of Mexico or strandings of head started Kemp's ridleys; Data supplied by the Sea Turt-
le Stranding and Salvage Network, National Marine Fisheries Service, Southeast Fisheries Center, Miami Laboratory).

beds and blue crabs (Callinectes sapidus) in the bay. Subadult ridleys also have been found in Cape Cod Bay in New
England (Lazell, 1980). East coast bays appear to provide developmental habitat for juvenile ridley turtles in the
summer. In the Gulf of Mexico, the west coast of Florida once was described as an area of maximum abundance for
Kemp's ridley (Carr, 1957). Kemp's ridley has been documented by Larry Ogren (ibid.) in Lake Pontchartrain
(Louisiana), Biloxd Bay (Mississippi) and Choctawahatchee and Apalachicola Bays (Florida). Historically, reports of
Kemp's ridley in bays of the western Gulf of Mexico have been scarce. However, there are scattered reports of ridleys
in Aransas Bay, Corpus Christi Bay, Galveston Bay and Laguna Madre, Tex. (Hildebrand, 1980).

The STS5N data provide evidence that Kemp's ridleys may be more common near inlets along the Texas coast than
earlier believed (Anonymous, 1984). Figure 2 illustrates ridley stranding locations from Aransas Bay to the northend
of Laguna Madre. This map includes only untagged wild ridley strandings compiled over the past several years.
Figure 2 also illustrates that such ridleys occur occasionally in the Corpus Christi Bay region. Hildebrand (1980)
suggested that, historically, Kemp's ridleys may have been relatively rare in Texas bays, but cautioned that this
impression may have resulted from inadequate reporting. Undoubtedly, most of the turtles caught incidentally by
the inshore shrimp fishery are not reported. In addition, ridleys often have been misidentified as loggerhead turtles,
thereby making earlier assessments of apparently low ridley abundance in Texas bay systems highly suspect.
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Figure 3. Distribution (in percent) of time from release to recapture of head started Kemp's ridley sea turtles recaptured in
the Corpus Christi Bay area (Data supplied by National Marine Fisheries Service, Southeast Fisheries Center, Galveston
Laboratory, Galveston, Tex.).

Since 1978, the NMFS has been participating in an international recovery program to save the Kemp's ridley from
extinction (Caillouet, 1984; Fontaine and Caillouet, 1985). As part of this program, seven year-classes of ridleys have
been head started (i.e., reared in captivity) during their first year of life at the NMFS SEFC Galveston Laboratory, then
tagged and released into the Gulf of Mexico. As of February 1, 1985, 8,241 ridleys had been head started and released
ata variety of locations where immature ridleys historically have been known to occur (Fontaine and Caillouet, 1985).
Some of these tagged individuals have been recaptured, thus providing valuable information on movements, growth
and survival (Fontaine et al., 1989). They may also be reasonably good surrogates for estimating growth and
movements of immature, naturally occurring ridleys (McVey and Wibbels, 1984). McVey and Wibbels (1984) reported
that a number of head started-tagged-recaptured Kemp's ridley were found in or near estuaries and suggested a
preference for such habitat. They also pointed out that such preference unfortunately could lead to an increase in the
likelihood of capture by the fishermen, because these areas are heavily fished and shrimped by man. :

Head started Kemp's ridleys were released primarily in the coastal areas of west Florida in 1979 and 1980 (Fontaine
et al., 1989). Beginning in 1981, the majority of releases were made offshore Padre and Mustang Islands, Tex. In addi-
tion, some head started ridleys were released in Nueces Bay, Tex., on June 7, 1983. Head started ridleys released in
Texas have been recaptured sporadically throughout the Corpus Christi Bay system. Data from NMFS’ SEFC Gal-
veston Laboratory indicate that there have been 63 recaptures of head started Kemp’s ridleys reported for the Aran-
sas Bay-Corpus Christi Bay system, and that time spent in the wild ranged from one day to two years (Figure 3). Ap-
parently, the head started turtles released in Nueces Bay were able to adapt to inshore waters. Recapture sites were
relatively close to release sites, even for those turtles that spent more than one month in the wild before recapture.
Ridleys released offshore of Padre Island frequently were found within the adjacent inlets and bays and appeared
to adapt to the bay system (21 turtles released off Padre Island were found in the Aransas Bay-Corpus Christi Bay
system after spending at least one month in the wild), Figure 4 shows recapture locations of head started Kemp's rid-
ley within the Corpus Christi Bay system. Such findings weighed heavily in the Corps’ decision to request a formal
Section 7 consultation with NMFS for the proposed Landmass Project (Corps of Engineers Galveston District, 1985).

Green Sea Turtles

The green turtle is listed as threatened under the ESA. However, the Florida nesting population has been given
endangered species status because current estimates of females nesting per year are less than 200 (Bacon et al., 1984;
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Harris, Conley and Huff, 1984). Juvenile or subadult green turtles (carapace length < 81 cm) are known to inhabit
lagoonal waters and bays along the coasts of Florida and Texas. In Florida, Sebastian Inlet, Mosquito Lagoon, the
Florida Keys and Cedar Key are areas of known aggregation. Green turtles once flourished in Texas bays and were
exploited by the turtle fishery in the late 1800s (Hildebrand, 1980 and 1982; Doughty, 1984). Texas bays contain
extensive beds of turtle grass (Thalassia testudinum) and shoal grass (Halodule wrightii), which provide important food
sources for the green turtle. Hildebrand’s (1982) excellent account of the historical status of green turtles in Texas
states that “the most important species in Texas was and is the green turtle, which fed in the seagrass meadows from
Matagorda Bay to the lower Laguna Madre.” Corpus Christi fishermen captured green turtles primarily in Aransas
Bay and Laguna Madre. Apparently those two bays supported adult as well as juvenile greens as average weights
were reported by Doughty (1984) as 121.5 kg. Texas’ green turtle catch reached a record high in 1890 with 265 metric
tons reported for the entire coast of Texas (Stevenson, 1893). By the last half of the 1890s, the turtle population could
1o longer sustain such high levels of take. By 1900 the turtle industry had dropped off significantly.

Green turtles still inhabit the same Texas bays today, but in reduced numbers (Hildebrand, 1980 and 1982).
Stranding and capture records are scarce, due partially to incomplete reporting. Figure 2 illustrates green turtle
strandings in the Aransas Bay-Corpus Christi Bay regions. All current records indicate that the inshore greens are of
subadult size (< 81 cm). The distribution of green turtle observations resembles the distribution of grass beds in
Aransas Bay, Nueces Bay, Corpus Christi Bay and Laguna Madre.

Loggerhead Sea Turtle

The loggerhead is listed as threatened. Like most other sea turtle species, it inhabits coastal areas. It frequents
temperate waters of the U.S. continental shelf along the Atlantic Ocean and Gulf of Mexico, foraging around rocky
places, coral reefs and shellfish beds. Subadult loggerheads commonly enter bays, lagoons and estuaries (Ernst and
Barbour, 1972; Mendonca and Ehrhart, 1982). The greatest concentration of loggerheadsin the U.S. is found in Atlantic
coastal waters. Legser concentrations are found along the ‘west Florida and Texas coasts. The loggerhead is the most
abundant species in Texas waters, and its preferred habitat is the inner continental shelf rather than the bays (Hilde-
brand, 1980). The subadult population of loggerheads has been under extreme stress during the last 10 years due to
an increase in incidental mortality in shrimp trawls. In 1984, 105 loggerheads were reported stranded along the Texas
coast, and many of these occurred on Mustang and Padre Islands (Anonymous, 1984).

There are records of sporadic occurrence of loggerheads, all of them subadults, in Texas bays. Recent strandings
within the Corpus Christi Bay system are illustrated in Figure 2. As with the other species discussed herein, the
depicted strandings of loggerheads do not represent total strandings on beaches along the Texas coast, but only those
reported for inshore or bay waters (i.e., there are addititional records of strandings on the gulfsidebeaches of the Texas
coast that are not illustrated in Figure 2). Hildebrand (1980) reported two records of loggerheads in Corpus Christi
Bay in the 1970s and one in Rockport in 1980. There also have been numerous reports of subadult loggerheads
occurring within the Laguna Madre system.

Hawksbill Sea Turtle

The hawksbill is rare within the continental waters of the U.S. Its distribution is more tropical than that of other
species as it prefers coastal reef habitats like those found in the Caribbean and Central America. However, there are
accounts of hawksbills in south Florida and a surprising number in Texas. Most of the Texas records are for very small
individuals, perhaps one to two years of age. Many of the stranding records indicate that these hawksbills were
unhealthy or injured when found (Hildebrand, 1980 and 1982). The absence of sponge-covered reefs and the cold
Texas winters probably contribute to the lack of hawksbills abundance in Texas. In 1984, 10 hawksbill s trandings were
reported on the Texas coast (Anonymous, 1984). Few hawksbills have been observed within Texas bays. However,
there are two records of hawksbills captured in Nueces Bay (Figure 2). Hildebrand (1980) speculated that hawksbills
that enter the shallow water bays of Texas probably do not survive the cold winters if they are unable to exit in time
to avoid them.

Potential Impacts of the Landmass Project on Endangered or Threatened Sea Turtles
The most obvious impact of the Landmass Project on listed sea turtle species is the destruction of 3.2 hectare of open

1 As stated in the following letters:
(a) 16 August 1984, from Southeast Regional Director, National Marine Fisheries Service, to Col. A. L. Laubscher, US. Army
Corps of Engineers, Galveston District, regarding Landmass Permit Application 17069, Corpus Christi Bay.
(b} 18 August1984, from Regional Director, U.S. Fish and Wildlife Service, to Col. L. Laubscher, U.S. Army Corpsof Engineers,
Galveston District, regarding Public Notice No. 17069, City of Corpus Christi.
(c) 14 February 1985, from Executive Director, Texas Parks and Wildlife Department, to Col. L. Laubscher, US. Army Corps
of Engineers, Galveston District, regarding Permit Application No. 17069, City of Corpus Christi.
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bay habitat. The proposed disposal site provides mursery and foraging habitat for a variety of recreationally and
commercially important estuary-dependent organisms'. These organisms include blue crab, white shrimp (Pengeus
setiferus}, southern flounder (Paralichthyes lethostigma) and a variety of other finfishes. Data arelacking on the foraging
behavior of juvenile Kemp’s ridleys in the Corpus Christi Bay system. However, it is well documented that a favored
prey of ridleys is blue crab (Pritchard and Marquez, 1973; Hildebrand, 1980; Lutcavage and Musick, 1985). Productive
crab habitat occurs throughout much of the Corpus Christi Bay system, especially in nearby Nueces Bay and in the
shallow waters of Redfish Bay and the East Flats of Corpus Christi Bay (K. Meador, Texas Parks and Wildlife Depart-
ment, Rockport, Tex., personal communication, july 1985). Kemp’s ridley habitat also occurs within this bay system.

Historically, green turtles were much more abundant within the Corpus Christi Bay system than Kemp's ridley.
Before the demise of the green turtle in the late 1890s, this species was common and an active feeder on sea grasses
in the bay. Hildebrand (1980} concluded that, while juvenile green turtles still occur in grassy bays and grass flats of
this system, its numbers are being reduced by deposition of dredge-spoil and by channeling. The bay bottom of the
proposed 3.2-hectare fill site currently consists of soft bottom sediments, apparently without seagrass beds. In this
regard, no data were supplied by the Corps of Engineers’ Biological Assessment, but lush seagrass beds exist in
portions of Corpus Christi Bay, Nueces Bay and the adjoining waters of Redfish Bay and Laguna Madre (K. Meador,
ibid.). The NMFS assessment concluded that Kemp's ridley, loggerhead, and green sea turtles would suffer some loss
of habitat and disturbance if the proposed project was permitted.

While it is unlikely that direct injury or mortality of sea turtles would result from the construction activities of the
proposed Landmass Project, several potential conflicts were possible. Dredging projects have caused mortalities in
bottom dwelling loggerhead sea turtles in Florida’s Port Canaveral Navigation Channel (Raymond, 1980; NMFS,
1984). Mortality occurred because the density of loggerheads inhabiting the bottom of Canaveral Channel was high
and mobile hopper dredges have powerful suctions. The Landmass Project plan proposed the use of a cutterhead
dredge to dig a perimeter trench. No data are available and no studies have been conducted on the impacts of
cutterhead dredges on sea turtles. No dredge-related sea turtle mortalities have been documented for dredgings of
Texas bays in the past, but these activities have never been monitored adequately.

The proposed Landmass Project would construct 425 boat slips and two small fishing piers. Indirect effects of
additional boat traffic and increased fishing activities on sea turtles are difficult to predict. Data obtained from the
STSSN indicated an increase in the number of documented cases of boat-turtle collisions in the southeastern U.S. (B.A.
Schroeder, NMFS SEFC Miami Laboratory, Miami, Fla., personal communication, July 1985). In Virginia, 5 percent
of the documented sea turtle strandings were attributed to propeller impacts (Lutcavage and Musik, 1985). In Florida,
sea turtles were found wounded by propellers more frequently in inlet areas than elsewhere (L. Ehrhart, University
of Central Florida, Orlando, Fla., personal communication, July 1985). The impact of boat traffic on turtles along the
Texas coast is unknown. No correlation between increased incidence of propeller wounds and increase in marina
developments has been reported, but no such correlation analysis of stranding records has been done. Reports of
entanglement and hook-and-line capture of juvenile sea turtles also have been increasing. Recapture records show
that 16 headstarted Kemp’s ridleys were caught on hook-and-line after release. Some of these recaptures occurred in
the Corpus Christi Bay area. Hook-and-line fishermen often catch sea turtles from piers and jetties (Hildebrand, 1980).
The turtles either swallow the hook or became foul-hooked. In most cases, such turtles are released alive. Entangle-
ment of sea turtles in discarded monofilament line and other fishing gear is of greater concern. The line entangles the
flippers and head and often causes loss of a limb or death.

Recommendations

NMFS made the following recommendations to the Corps to eliminate or reduce potential adverse impacts to

threatened or endangered sea turtles resulting from the proposed Landmass Project activity:

1. The proposed non-water-dependent facilities should be constructed landward of Corpus Christi Bay shore-
