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Preface

The original Recovery Plan for Marine Turtles was approved by the Assistant Administrator for
Fisheries, National Marine Fisheries Service, September 19, 1984. The plan included the loggerhead
(Caretta caretta), green turtle (Chelonia mydas), hawksbill (Eretmochelys imbricata), leatherback
(Dermochelys coriacea), Kemp's ridley (Lepidochelys kempii) and olive ridley (L. dlivaced).

The U.S. Fish and Wildlife Service and Nationa Marine Fisheries Service share the responsibility
for sea turtle recovery under the authority of the Endangered Species Act of 1973, as amended. Both
Services recognized the need to reassess present conservation efforts utilizing the considerable body
of new biologica information and manageriad improvements available since approva of the origina
recovery plan. To accomplish this, the Services created three separate recovery teams. the
Loggerhead/Green Recovery Team,; the Leatherback/Hawksbill Recovery Team; and the Kemp's
Ridley Recovery Team. The Recovery Teams have each developed plans to provide greater focus and
emphasize the uniqueness of individual species. The Recovery Plan for the Kemp's Ridley Sea Turtle
was prepared by the Kemp's Ridley Recovery Team comprised of:

Dr. David Owens, Team Leader
Texas A&M University

Biol. Javier Alvarado
Universdad de Michoacan, Mexico

Dr. Richard A. Byles
U.S. Fish and Wildlife Service

Dr. René Mdrquez M.
Instituto Nacional de Pesca, Mexico

Mr. Larry Ogren
Nationad Marine Fisheries Service (retired)

Dr. Peter Pritchard
Florida Audubon Society

The Recovery Plan incorporates the new standard format described in the “Policy and Guidelines
for Planning and Coordinating Recovery of Endangered and Threatened Species’ (May, 1990) of the
U.S. Fish and Wildlife Service. The Plan is intended to serve as a guide to delineate and schedule
those actions believed necessary to restore Kemp's ridley as a viable, self-sustaining element of” the
ecosystems it inhabits. It is recognized that many of the tasks described in the plan dready have been
initiated by the governments of Mexico and the United States and other entities.
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EPA U.S. Environmental Protection Agency
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FWS U.S. Fish and Wildlife Service

INP Ingtituto Nacional de Pesca

GIWW Gulf Intercoastal Waterway
MARPOL  International Convention for the Prevention of Pollution from Ships

MMS Minerals Management Service

NGO Non-Government  Organization

NMFS Nationa Marine Fisheries Service

NPDES National Pollutant Discharge Elimination System
NPS National Park Service

oocC . Offshore Operators Committee

PAIS Padre Idand National Seashore

PEMEX Petroleos Mexicanos

SEDUE Secretaria de Desarrollo Urbano y Ecologia
SEP Secretaria de Educacion Publica

SEPESCA  Secretaria de Pesca
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Executive Summary

Current status.— Kemp's ridley, Lepidochelvs kempii, has received protection in Mexico since the
1960's and was listed as endangered throughout its range December 2, 1970 under United States law.
Less than fifty years ago, Kemp's ridley was a very abundant sea turtle in the Gulf of Mexico. The
population was able to generate a synchronized reproductive effort of an estimated 40,000 females in
one day on the single known nesting beach on the northeastern coast of Mexico (Carr 1963,
Hildebrand 1963), and a much larger adult population may have existed. The population crash that
occurred between 1947 and the early 1970's may have been the result of both intensive annua harvest
of the eggs and mortality of juveniles and adultsin trawl fisheries (Magnuson et al. 1990). The
recovery of the species has been forestalled primarily by incidental mortality in commercia shrimping,
preventing adequate recruitment into the breeding population.

Goal.- Because of Kemp's ridleys aggregated nesting behavior, very restricted breeding range, and
increasing threats from the expanding globa human population and general environmental degradation,
complete recovery (delisting) may not be achievable . Since the principal nesting beach is in Mexico,
the continued, long-term cooperation of two nations is necessary to recover the species. The recovery
goa of this Plan is to remove the species from Endangered status and downlist to Threatened status.
Criteria for delisting will be left to future revisions of the recovery plan.

Recovery criteria.— The criteria we establish for downlisting the species are to:

1. continue complete and active protection of the known nesting habitat, and the waters
adjacent to the nesting beach (concentrating on the Rancho Nuevo area) and continue the
bi-national protection project,

2. essentidly eiminate mortdity from incidental catch in commercid shrimping in the
United States and Mexico through use of Turtle Excluder Devices (TEDs) and to
achieve full compliance with the regulations requiring TED use,

3. dtain a population of at least 10,000 females nesting in a season,

4, successfully implement al priority one recovery tasks.

Actions needed.— The most important actions necessary for recovery are to:

1. assst Mexico to ensure long-term protection of the mgor nesting beach and its environs,
including the protection of the adult breeding stock and enhanced production/survival of
hatchling turtles,

2. continue TED regulation enforcement in United States waters, expanding the areas and
seasonality of required TED use to reflect the distribution of the species; encourage and assist
Mexico to incorporate TEDs in their Gulf of Mexico shrimp flet,

3. fill in gaps in knowledge that will result in better management. In order to minimize threats
and maximize recruitment we should: determine distribution and habitat use for al life
stages, determine critical mating/reproductive behaviors and physiology, determine
survivorship and  recruitment.

Projected cost of recovery.— The cost of recovery is etimated at $60,000,000. Much of this cost
is shared with actions in the recovery plans for the other species of sea turtles.

Date of recovery.-- If dl recovery tasks are completed, the population increases in accordance with
projections and new limiting factors are not encountered, downlisting could be initiated in 2020.

Vi



I. Introduction

Taxonomy

Kemp's ridley was first described by Samuel Garman in 1880, as_Thaassochelvs kempii (or
Colpochelys kempii). The seaturtle was named for Richard M. Kemp, afisherman interested in
natura history who submitted the type specimen from Key West, Florida. Later L. kempii was
alocated to the genus, Lepidochelvs, Fitzinger 1843, by Baur (1890) when it was redlized that Kemp's
ridley and the Indo-Pacific olive ridley, Lepidochelvs ofbvaeeas werercoagénerico t h e r s
subsequently considered L. kempii to be a sub-species of L. dlivacea, but currently it is recognized
as afull species (see below) clearly distinct from_Lepidochelvs olivacea (Bowen, Meylan and Avise
1991). The latter species is distributed in the Pacific and Indian Oceans and in the southern Atlantic
and individuals occasionally reach the southeastern Caribbean (Trinidad, 1da Margarita, Guadeloupe)
but are nowhere sympatric with L. Rempii, a more northern species in the Atlantic.  taxonomic
review of the genus was made by Pritchard (1969a) including a detailed morphological description of
the two species, establishing that they have enough morphologica differentiation to justify designation
as separate full species (Pritchard 1989). This status is accepted by most authors (eg. Mdrquez
1970,1990, Brongersma 1972, Mdrquez et a. 1976, 1981, Smith and Smith 1979, Frair 1981,
Pritchard and Trebbau 1984, Mérquez and Bauchot 1987, Bowen, Meylan and Avise 1991).

Description

Kemp'sridley and its congener, the olive ridley, are the smallest of al extant seaturtles, the
weight of an adult generaly being less than 45 kg and the straight carapace length around 65 cm.
Adult Kemp's ridleys shells are almost as wide as long. The coloration changes significantly during
development from the grey-black dorsum and venter of hatchlings to the lighter grey-olive carapace:
and cream-white or yellowish plastron of adults. There are two pairs of prefrontal scales on the head,
five vertebral scutes, five pairs of costal scutes and generally twelve pairs of marginals on the
carapace. In each bridge adjoining the plastron to the carapace, there are four scutes, each of which
is perforated by a pore. This is the external opening of Rathke's gland which secretes a substance of
unknown (possibly pheromonal) function. Males are not well described but resemble the females in
size and coloration. Secondary sexua characteristics typical of males of sea turtle species are present
in L. kempii; i.e., the longer tail, more distal vent, recurved claws and, during breeding, a softened,
mid-plastron. The eggs are between 34 and 45 mm in diameter and 24-40 g in weight (Chavez et al.
1968a,b, Mdrquez 1970,1990, Pritchard and M4rquez 1973). Hatchlings generally range from 42-48
mm in straight line carapace length, 32-44 mm in width and 15-20 g in weight (Chévez et al. 1967,
Mirquez 1972,1990, Fontaine and Caillouet 1985). In 1984 and 1985, NPS (1985) reported
hatchlings from the imprinting project had mean carapace lengths (straight-line measurement) of 43.5
and 43.25 mm, respectively (SD= 1.67, n= 1774 and SD= 1.77, n= 1692, respectively). Weights also
were given. For 1984, hatchlings had a mean weight of 16.37 g (SD= 1.26, n= 1774) and in 1985,
the mean was 15.74 g (SD= 1.61, n= 1692).



General Biological Characteristics

Diet.- Neonatal L. _kempii presumably feed on the available sargassum and associated infauna or other
epipelagic species found in the Gulf of Mexico. In the post-pelagic stages, the ridley islargely
cancrivorous (crab eating), with a preference for portunid crabs. From studies of stomach contents,
usually of stranded dead turtles, L. kempii appears to be a shallow water, benthic feeder (De Sola and
Abrams 1933, Carr 1942,1952, Smith and List 1950, Liner 1954, Dobie gt al. 1961, Hardy, Jr. 1962,
Montoya 1966, Marquez 1970, Ernst and Barbour 1972, Pritchard and Mdrquez 1973, Hendrickson
1980, Hildebrand 1982, Mortimer 1981, Lutcavage and Musick 1985). Shaver (19914) gives a good
review of the dietary items consumed by L. kempii in her comparison of the stomach contents of wild
and head-started turtles.

Growth.- Growth data for wild L. kempii are sparse and confounded by imperfectly reproducible
measurements, but it is unlikely that most adults grow very much after maturity. Recent work by Zug
1989, suggests juveniles may grow rapidly and that 20 cm ridleys are about two years old.  Standora
et al. (1989) found that five juvenile L. kempii (mean initid sze = 3 1.6 cm) from Long Idand, NY,
waters had a mean increase in carapace length of about 0.8 cm per month from spring to summer after
release following a fal hypothermic event. Head-started ridleys and captive juveniles of the speci&e
apparently grow rapidly, as do wild turtles (Fontaine et al. 1985). Two individuals of L. kempii at
Cayman Turtle Farm fed high protein diets began to lay eggs at five years old and a a much smaller
size than seen in the wild. These two examples Wood and Wood (1984) gave were 20 and 24.5 kg
with curved carapace lengths (CCL) of 48.3 and 53.3 cm, respectively. Marquez (1970) states the
minimum and maximum nesting sizes are 58 cm and 68.5 cm CCL, respectively. Marquez (19'72)
caculated the age to maturity based on captive growth, recapture data and minimum nesting size: as
6-7 years. The Recovery Team fedls that this estimate may be too low based on growth rates for other
carnivorous cheloniids, namely loggerheads. Frazer and Ehrhart (1985) estimated the age of maturity
for loggerheads as 12-30 years and Frazer (1992) recently reported that Ioggerheads in Queendand,

Audtrdia, may not mature until after 35 years.

Reproduction.— Principa courtship and mating aress for L. Rempn areenot evelldknowan. t a |
information supplied by fishermen, revealed that mating presumably occurs a or before the nesting
season in the vicinity of the nesting beach (Chavez et al. 1967, Pritchard 1969, and Mérquez 1970).
Shaver (199 Ib) reported a mating pair of ridleys in Mansfield Channel at the southern boundary of
PAIS. Reproduction for the magority of the extant population appears to be annual (Marquez 1982).
Nesting occurs from April into July and is essentialy limited to the beaches of the western Gulf of
Mexico, primarily in the Mexican state of Tamaulipas from 23°00’ to 23°45’ north (Map 1). The
mean clutch size during the 14 years of the Kemp's ridley binational project was 100.8 (range 96.5-
103.8, std dev=2.5). The hatchlings emerge after 45-58 days, depending upon the incubation
conditions, especialy temperature. See. Pritchard and Mérquez (1973) for a complete description of
the nesting process.

Movements.-—- Movements of the adult females away from the nesting beach have been recorded to
both the north and south (Chavez 1969, Pritchard and Mdrquez 1973, Mérquez 1986,1990, Byles
1988). Byles (1988) aso found that post-nesting adult females stayed nearshore in water of 50 meters
or less during their movements away from the beach. During the nesting season, Mendonga and
Pritchard (1986) found post-nesting females made dow and seemingly random movements offshore
near the nesting beach for 1-2 days, then more rapid, longshore movements at least 10 km (and up
to 100 km) north or south of their last nesting site before returning to lay eggs again or leaving the
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area entirely. They deduced that L. kempii exhibits extensve internesting movements and that there
may be some factors grouping turtles nesting on the same day together until the subsegquent nesting
emergence. Although they postulated that preferred internesting aggregation Sites existed adjacent to
the nesting beach, small sample size and imprecise positioning did not alow them to clearly map these
Stes.

Juvenile/subadult L. kempii have been found aong the eastern seaboard of the United States and
in the Gulf of Mexico (See Distribution and Habitat). Atlantic juveniles/subadults travel northward
with vernal warming to feed in the productive, coastal waters of Georgiathrough New England,
returning southward with the onset of winter to escape the cold (Lutcavage and Musick 1985,
Henwood and Ogren 1987, Ogren 1989). In the Gulf, juvenile/subadult ridleys occupy shallow,
coastd regions. Ogren (1989) suggested that in the northern Gulf they move offshore to deeper,
warmer water during winter. Little is known of the movements of the post-hatching, planktonic stage
within the Guilf.

Distribution and Habitat

The maor nesting beach where L. kempii emerges in any concentration to lay eggs is on the
northeastern coast of Mexico. This location is near Rancho Nuevo in southern Tamaulipas. L. kempii
(together with the flatback turtle, Natator depressus, of Australia), has the most restricted distribution
of any sea turtle. The species occurs mainly in coastal areas of the Gulf of Mexico and the
northwestern Atlantic Ocean. Occasonad individuals reach European waters (Brongersma 1972).
There is a single record from Mdta in the Mediterranean (Brongersma and Carr 1983), afew from
Madeira and the Moroccan coast (Fontaine-et a. 1989), and a record from Bermuda (Mowbray and
Caldwell 1958). Recently, a juvenile ridley was found in the Azores (Bolten and Martins 1990).

Adults of this species are usualy confined to the Gulf of Mexico, athough adult-sized individuals
sometimes are found on the eastern seaboard of the United States. S . Murphy (pers. comm.) reported
that a 63.8 cm individual was caught in South Carolina. The post-pelagic stages are commonly found
dwelling over crab-rich sandy or muddy bottoms. Juveniles frequent bays, coastal lagoons, and river
mouths. Adults are present seasonaly near the Mississippi River mouth and the Campeche Banks,
converging annudly on the Rancho Nuevo nesting grounds (Carr 1963, Pritchard 1969a, Pritchard
and Mirquez 1973,1990). What appeared to be winter dormancy (brumation) was observed in
Canaveral Channd during seasondly low temperatures (Carr, Ogren and McVea 1980).



Map. Kemp's ridley nesting beach, Tamaulipas, Mexico

\=4 j}
9 Gulf of Mexico
Tepehuaje » q
Tamaulipas \(} Barra Ostionales
\’—)4 Barra Carrizo
~—\ BarraAparejo I
Barra San Vicente Kemp's Ridley Reserve
San Rafael # Barra Calabazas
Rancho Nueve * Barra Coma
Barra Brasil
Barra del Tordo
23°00° N
Punta Jerez
Aldama *
Gulf of Mexico
25 km Ve
Cuba

Tampico
22°15°'N




Population Status

Less than fifty years ago, Kemp's ridley was an abundant sea turtle in the Gulf of Mexico.
Populations were able to generate a synchronized reproductive effort that resulted in an estimated
40,000 females nesting in one day on the single known nesting beach on the northeastern coast of
Mexico (Carr 1963, Hildebrand 1963). Such former aggregations could only have been produced by
avery large adult population. L. kempii has experienced one of the most dramatic declinesin
population numbers recorded for an animal. Dr. Archie Carr and others sought the nesting aress of
Kemp's ridleys throughout the Gulf of Mexico, the Caribbean and Southeast United States over many
years (Carr 1963). Sadly, when the Mexican nesting beach was first discovered by scientists in 1961,
the population was dready severely depleted. That year, Dr. Henry Hildebrand showed an amateur
film he obtained in Mexico from Ing. Herrera to a meeting of herpetologists. The film reveded an
estimated 40,000 female Kemp's ridleys nesting in an arribada (mass nesting emergence) on one day
at Rancho Nuevo (Hildebrand 1963, Carr 1963). On May 23, 1968, the number of turtles nesting in
a single brribada had declinedt to antestimated 5,000 femayes (Priéchard 4969). r S 1978-
199 1, a single arribada rarely reached 200 females (INP-FWS unpubl. data), less than one-half of one
percent of a day’s nesting in 1947.

Because nearly the entire adult female population nests at a single locdity (about 60 km of beach
on the east coast of Mexico), it is possible to estimate the female reproductive population by counting
al the nests laid at this site. Mérquez et a. (1982) previoudy calculated from tag-recapture data that
females average 1.5 nests/per season. However, recently Pritchard (1990) deduced 2.3 1
nests/season/femae were likely at the nesting beach. Recent work using ovarian ultrasonography and
endocrinology of female Kemp's a Rancho Nuevo led Rostal (199 1) to estimate 3.075 nestsfemale
for the 1990 season. The number of nests/female/season has a profound effect on the estimated
number of females in the population. Using the older 1.5 figure yields an estimate of 770 femaes
(1155 nestg/l .5 nests/female) for the 199 1 season.  The difference in caculated number of femaes
in the breeding population using an average of Pritchard’s and Rostal’s figures (about 2.7) results in
a45% reduction compared to using 1.5 nests/season/femae. Using 2.7 nestsseason/femae yieds
a considerably lower estimate of 428 females in the population that oviposited in 1991. If only 58%
of the turtles nest every year (Mdrquez €t al. 1982), the total female population would be about 738
individuals. If the number of turtles nesting annually (58%) is underestimated because of unknown
tag loss in the population, the number in the nesting populaion will be overestimated even more and
will be less than 738 females.

The estimate excludes males, immature turtles and the small breeding groups or solitary nesters
dispersed between Padre Island, Texas and Ida Aguada, Campeche (but the last only if they never nest
at Rancho Nuevo). These small nesting groups, solitary females and the number of males (or sex
ratio), need to be evaluated quantitatively so that the estimate of total population can be refined to
obtain a better assessment of the tota adult population in the Gulf of Mexico. Until such data are
available, an index of adult female population trends is generated by comparing the number of
nesty/season laid a the Rancho Nuevo nesting beach (Table 1).

Population estimates of immature L. kempiir @etmel o dovelepe been noted in
the number of juveniles captured in long-term tagging studies in the northeast Gulf of Mexico (L.O.
unpubl. data). If thisincrease is indicative of an overdl increase in the juvenile population, then we
should be able to document additional recruitment into the adult population as these turtles mature and
if they also escape from shrimp trawls.



The species was listed as endangered by the USDI on December 2, 1970 in the U.S. Federd
Register. The endangered status was continued with the status review performed by NMFS in 1985
(NOAA 1985). Internationaly, L.kempii is consdered the most endangered sea turtle (Zwinenberg
1977, Groombridge 1982). It is listed in Appendix | of CITES.

Table 1. Kemp's ridley Rancho Nuevo project summary (FWS1991)

NESTS KNOWN EGGS HATCHLINGS %
YEAR PROTECTED* NESTS** PROTECTED PRODUCED HATCH

1978 834 924 85217 48009 56
1979 954 954 98211 63996 65
1980 796 868 82374 37378 45
1981 897 897 89906 53282 59
1982 750 750 . 77745 48007 62
1983 746 746 77432 3292 1 43
1984 798 798 80798 58124 72
1985 677 702 67633 51033 75
1986 675 744 65357 48818 75
1987 714 737 72182 44634 62
1988 830 842 83229 62218 75
1989 826 878 84802 66752 79
1990 973 992 93937 74795 79
1991 1107 1155 107134 75953 71

* nests moved from the site of ovipodtion for incubation
** includes all known nests; nests protected, nests left in situ and depredated nests
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Threats

Historic: It is sometimes tempting to blame naturd phenomena for observed declines of wildlife
species, and indeed there may be some intrinsic, markedly fluctuating cycles in ridley populations.
However, man-induced mortality is to blame for the observed modern decline of the species
(Magnuson 1990). Wherever man has gained easy access to large populations of sea turtles, he has
tended to over-exploit the resource. The example of the huge Cayman Idands green turtle nesting
population, which was totdly eliminated (Carr 1968), is one of many which has been documented.
Similarly, aong the Texas coast, the early settlers soon began to exploit the coastal green turtles with
a peak of harvesting between 1890-1892 (Hildebrand 1982, Doughty 1984). There were once turtle
canneries a four sites along the Texas coast. By 1915 “the coast had been largely denuded of these
edible turtles through thirty or more years of exploitation” (Doughty 1984). While we suspect that
this commerce refers primarily to the green turtles, there surely were Kemp's ridleys and loggerheads
available for capture along the Texas coast, as well.

Direct exploitation of ridley eggs occurred at the Rancho Nuevo nesting beach in the 1940's
through the early 1960's prior to the initiation of protection of the beach in 1966 (Chavez 1967).
Prior to the late 1960’s, the eggs were taken out in mule trains, by truck and by horseback
- (Hildebrand 1963). Hildebrand felt that continued exploitation could lead to the demise of the species
and he listed anecdotal information as to the disappearance of other aribada beaches to the south of
Rancho Nuevo from heavy fishing and egg harvest pressures.

The most important factor affecting the more reproductively vauable, larger juveniles and adults
(Crouse, Crowder and Caswell 1987), is the growth of the trawling industry in the Gulf of Mexico.
In 1948, just after the Herrera film was made showing 40,000 nesting ridleys, there were fewer than
5000 otter trawls being used along the Gulf coast in the United States.  1n.1989, there were an
estimated 9047 commercial boats under 25 feet in length and 5439 vessels greater than 25 feet in
length trawling for shrimp in the Gulf (NOAA 1987). These estimates did not include the many
recreational or weekend trawlers, possibly numbering as many as 40,000. Cox and Mauerman (1976)
in an unpublished report of a questionnaire survey, indicated that each fishing boat in the 1950's
caught 45-55 turtles per year while in the 1960's the, turtle catch rate had dropped to 3.48 turtles per
boat per year. In the late 1960's and early 1970’s, many helpful shrimpers provided extremely
valuable information on ridleys originaly tagged at Rancho Nuevo by returning the tag numbers from
females they caught on the shrimping grounds of Louisiana, Texas and Campeche (Pritchard and
Mirquez M. 1973, Mdrquez M., ms.). Currently the catch rate for turtles is low -- fishermen rarely
report catching a Kemp's ridley. During World War 11, fishing was minimal, and the decline of the
large Kemp' sridley population coincided with the build-up of the fishery in the late 1940’ s and
1950's. It seems probable that intensification of the shrimp fishery in the United States and Mexico
with consequent turtle entrainment in trawls was a mgjor cause for the decline of the Kemp's ridley,
especialy since the high mortality of the reproductive segment of the population in trawls was not
offset at al by recruitment in the years following the extensive Mexican harvest of eggs.

Threats: Nesting Environment

Threats to the nesting beach in Mexico are presently few, but potentialy serious. Certainly
human population’ growth and increasing developmental pressure will result in escalating threats to the
nesting beach. Only the central part of the prime nesting area is protected by Mexican presidential



decree, and legidation has never been enacted to fully implement the decree. A primary concern is
human encroachment and access aong the entire nesting area.  The wording of the Mexican decree
IS so vague that congtruction of commercid fishing facilities proceeded in 1987 immediately adjacent
to the main turtle camp at Rancho Nuevo. Occasiondly, plans for massive expansion of La Pesca
(jugt to the north of the nesting area) as a fishing center, or dredging the GIWW from Brownsville,
Texas, to Barra del Tordo (in the south part of the nesting beach) are reported. These plans are
aarming because of the assuredly detrimental and possibly disastrous effects that they could have on
the nesting environment if they were to be completed.

Other nesting environment threats such as armoring, nourishment, or cleaning of the beach;
motorized equipment and non-native dune vegetation do not currently exist. Erosion, nest
depredation, and other nest loss agents are not consdered problems at present because every nest
possible is moved to protected central corrals. At a future date, when increasing numbers of nests
necessitate a change in management from corra protection to leaving the nests in Situ, these factors
will have to be addressed.

A threat that comes about due to management practices at Rancho Nuevo is the problem of
concentrating all of the collected nests in corrals. This concentration makes the eggs more susceptible
to reduced viability from the manipulation, disease vectors and inundation. The former two do not
seem to have been factors over the time of the bi-national project, but inundation was a severe
problem in 1980 and 1983, drowning nests and reducing the overal percentage hatch by significant
margins (Table 1). Inundation was apparently also a problem in the south camp in 1991 (R.M. pers.
obs)

Threats. Marine Environment

Commercial Fisheries.— Incidental take by the shrimp industry has been identified as the largest
source of mortdlity (between 500 and 5,000 killed annually) for L. kempii (Magnuson et al.1990).
The trawl fishing effort, both commercial and recregtional, in the Gulf of Mexico is intensve (see
“Higtoric” above). Manzellaet al. (1988) have estimated from tag returns the relative impact of
various types of fishing activity upon juvenile head-started Kemp's ridleys. They concluded that for
juveniles caught by fishing, 28% are caught in shrimp trawls, 4% in gill nets, 6% on hook and line,
1% by dip nets, 0.8% by swimmers, 0.2% by beach seines, 0.4% by cast nets, 0.4% by butterfly nets
and 0.2% by crab pots. They noted that from the same tag return data, that 34% of the turtles were
simply reported as stranded dead or alive and in 26% of the cases no stranding condition was
reported. Presumably, some of the mortality and strandings in the last two categories were also
fishing-related. Tag returns for adult turtles (Mdrquez €t al. 1987) indicated that 75% were caught
in shrimp trawls, 7% in gill nets, 4% in fish trawls, 1% on hook and line, 0.7% by purse seines,
0.7% by beach seines, and 0.7% unknown. These data were based exclusively upon tag returns.
Causes of mortality for the larger number of untagged turtles have not been examined.

Restrictions on tow times have been proposed as a means of ensuring the survival of turtles
incidentally caught in normal shrimping operations, and as an alternative to use of TEDs. The
aternative is not recommended by the Recovery Team, for two main reasons.

1. The duration of forcible submergence necessary to drown a sea turtle is not easily predictable.
It depends upon the species, the water temperature, the activity of the turtle, the state of health/stress
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of the turtle (that includes stress related to the number of times it has been captured) and the size of
the animal. It isprobable that Kemp's ridley (especidly smaler individuals) in the Gulf of Mexico,
being a species of active disposition and found in waters that are relatively warm for much of the year,
would drown rapidly. This was indeed demonstrated by the high mortality (in shrimp trawls) of the
head-started ridleys released in Copano Bay, Texas, in 1986 (Manzella et. al. 1988). A trawl time
short enough to guarantee the survival of ridleys would almost certainly be unacceptable to the
industry as the more frequent set and retrieval of nets would redtrict fishing time.

Tow time restrictions for shrimp trawlers grester than 25 feet in length and trawling offshore
waters was proposed by NMFS as an dternative conservation measure to TEDs. However, after a
thorough analysis of the NMFS database on observed trawl mortality versus tow times, it was
determined not to be a viable option. The tow time restrictions that were proposed, 90 and 105
minutes, were too long to atain a significant decrease in turtle mortality. In addition, the times were
S0 short as to substantially reduce shrimp catch.  Although the relationship between trawl tow time
and sea turtle mortality is complex and not clearly established, mortality rates for the proposed tow
times were estimated by NMFS to be 50 percent for 90 minutes and 100 percent for 105 minutes for
Kemp's ridleys (L.O. unpubl. data). The factors that affect the mortality-tow time relationship are
individual size, water temperature, and whether or not to include comatose turtles in the “dead”
category. The mortality rate increases rapidly between 45 and 120 minute tow times. Other factors
consdered but for which correlations were not established are hedlth of the individual, differences
between species, season, geographic area, and time of day.

2. Enforcement of a limited tow time is impractica. Much shrimping occurs a night, when
observation is difficult. Moreover, in order to make a legal case againgt a trawler for excessive tow
time, the legal maximum tow time would require protracted and continuous observation of individua
trawlers. The trawl operators would be unlikely to break the law when they knew they were under
observation.

Besides shrimp trawling, other fishing pressures such as pound nets (L utcavage and Musick
1985), fish trawls (North Carolina prohibited bottom trawl fishing for flounder near Cape Hatteras
when dead sea turtles began washing ashore in 1991 and NMFS required emergency conservation
measures (Anon 1991) to protect sea turtles), gill nets, hook and line, crab traps and longlines have
potential impacts to Kemp's ridleys. Ridleys have been taken in each of the gear types listed above.

Commercial fishing camps are established along the nesting beach at Rancho Nuevo. While the
fishing is of a nature not likely to have severe impacts on turtles (small boats, small-mesh gill nets),
accidental take of reproductively active adults cannot be ruled out and the proximity of the fishing
facilitiesincreases the likelihood of illegal fishing for turtles within the prohibited zone. More
importantly, there has been no at-sea enforcement of the fishing ban during the nesting season. Some
trawling by Mexican and illegal United States vessels regularly occurs each season within and adjacent
to the protected zone.

Marine Pollution and Debris.— The Gulf is an area of high-density offshore oil extraction with
chronic, low-level spills and occasiona massive spills (such as Ixtoc | oil well blowout and fire in the
Bay of Campeche in 1979 and the explosion and destruction of a loaded supertanker, the Mega Borg,
near Galveston in 1990). The two primary feeding grounds for adult_L . kempii in the northern and
southern Gulf of Mexico are both near major areas of near-shore and off-shore oil exploration and
production. The nesting beach a Rancho Nuevo is aso vulnerable and was indeed affected by the
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Ixtoc | ail spill in 1979. The spill reached the nesting beach after the nesting season when adults had
returned or were returning to their feeding grounds. It is unknown how the adult turtles using the Bay
of Campeche fared. It is possible that high hatchling mortality occurred that year in the open Gulf
of Mexico as a result of the floating oil. Physiological impact by oil has been documented in
laboratory studies of sea turtles (Vargo et a. 1986). In these studies skin alteration, decreased blood
glucose and increased white blood cell counts were observed.

The vast amount of floating debris in the Gulf of Mexico condtitutes an increasingly serious threat
to seaturtles of all ages and species. AsPlotkin and Amos (1990) have documented, plastics,
monofilament, discarded ne