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ABSTRACT
U.S. Geological  Survey and Nat ional  Park Service employees and volunteers

conducted patrols to detect sea turtle nesting on North Padre lsland lincluding

Padre ls land Nat ional  Seashore (PAIS)I  f rom 19 March through 13 August.  Dur ing

2OOO, 11,518 hours were spent patrol l ing a total  of  156,886 km of North Padre

lsland beachfront, slightly larger than the number of patrol hours and distance

patrof led dur ing 1999. The U.S. Fish and Wildl i fe Service,  Gladys Porter Zoo, and

cooperators spent roughly 1,536 hours patrol l ing approximately 22,794 km to

detect nesting on South Padre lsland and Boca Chica Beach, the only other areas

on the Texas coast systematically patrolled for nesting. Sea Turtle Stranding and

Salvage Network (STSSN) participants patrolled year-round to detect sea turtles

stranded on Texas Gulf beaches. Several entit ies conducted public education

efforts to alert beach visitors to report nesting and stranded sea turtles on the

Texas coast and responded to these reports.

Eighteen sea turtle nests were confirmed on the Texas coast during 2000. The 18
'incfuded 12 Kemp's ridley lLepidochelys kemp,zJ, one green (Chelonia mydasl, and

five loggerhead (Caretta carettal nests. The 18 nests were located due to

observations of either nesting turtles or their tracks. Ten were found by patrollers

on North Padre ls land (al l  at  PAIS),  one by a f ishing guide on North Padre ls land (at

PAIS), one by a visitor on North Padre lsland, two by patrollers on South Padre

lsland, two by visitors on South Padre lsland, one by a STSSN participant on

South Padre ls land, and one by a patrol ler  on Boca Chica Beach. Six of  the

Kemp's ridley nests were located on North Padre lsland (including five at PAIS),

f ive on South Padre ls land, and one on Boca Chica Beach. The green and

loggerhead nests were located on North Padre ls land, at  PAIS. The 12 conf i rmed

Kemp's r id ley nests found on the Texas coast dur ing 2OOO were less than the 16

Kemp's r id ley nests documented there dur ing 1999 and the 13 nests documented

there dur ing 1998. No other Kemp's r id ley nests were conf i rmed in the U.S.



during 2OOO. The five loggerhead nests on the Texas coast during 2000

matched the number found there during 1996,

documented.

Of the 12 Kemp's ridley nests found on the T s coast during 2OOO, one was

from a turtle that had been experimentally imp to PAIS and documented

nesting on the Texas coast in 1998, one was a turtle that had been tagged

from a turtle with a metal tagwhile nesting on the Texas coast in 1997, one

that was not closely examined, six were from x different turtles that were

nesting turtles that were notexamined but had no tags, and three were

examined for tags. No individuals were docu

the Texas coast during 2000. The returnee f

nesting more than once on

the experimental project was

from the 1987 year-c lass.  To date,  n ine tu from this experimental project

ast.have been documented nesting on the Texas

Satellite transmitters were applied to three of Kemp's ridley turtles that nested

of May 20OO, all had moved

a record five were
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on North Padre lsland in April 2OOO. By the

northward and then eastward within Gulf of waters. The turtles were last

laid on Boca Chica Beach was

Overal l ,  86.8olo of  the 1,086

located in the northern Gulf of Mexico, prima

transmitter deployment.

off Louisiana, 3-7 months after

Eggs from 17 of the 18 confirmed nests found n the Texas coast were packed

into Styrofoam boxes and transported to the bation facil i ty at PAIS for

protected incubation. The Kemp's ridley clutch

transferred to a protective corral located there.

Kemp's ridley turtle eggs, 97 .10./6 of the 174 g turt le eggs, and 69.9% of the

499 loggerhead turtle eggs held at the i facil i ty hatched. From these,

942 Kemp's r id ley,  169 green, and 348 logge hatchlings were released on

the beach at PAIS and entered the Gulf of o. One deformed Kemp's ridley



I
I hatchling and one small loggerhead hatchling were too weak to enter the surf and

were transported to the University of Texas Marine Sciences lnstitute for

profonged care, but died within a few weeks. From the 74 Kemp's ridley eggs

incubated in the corral on Boca Chica Beach, 78.3o/o hatched and 58 hatchlings

were released.

During 2OOO, 412 sea turtles were located stranded along the Texas coast.

Among the 412 were 100 Kemp's r id ley,  163 loggerhead, 90 green, 14

featherback (Dermochelys coriaceal, 28 hawksbill lEretmochelys imbricatal, and

17 unknown species turtles. Twenty-three adult Kemp's ridley tuftles (> 60.0 cm

straight-l ine carapace length) were located stranded on the Texas coast during

2000.

Twenty-five sea turtle hatchlings and post-hatchlings (< 10.0 cm straight-l ine

carapace length; hereafter termed hatchlings) were found washed ashore along the

Texas coast during 2OOO, between 18 June and 5 October. The 25 included 19

Kemp's ridley and six hawksbil l turtles. Two of the Kemp's ridley turtles l ikely

originated from clutches that were laid in south Texas, incubated under protected

conditions, and released by biologists. The remaining 23 turtles were categorized

as true strandings since they could not be l inked to any known releases. One

stranded Kemp's ridley may have emerged from an undetected south Texas nest.

It is unlikely that any of the other stranded hatchlings were from south Texas

nests.
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BACKGROUND

Most Kemp's ridley turtles lLepidochelys kempz) nest on the Gulf of Mexico coast

in Mexico, particularly in the vicinity of the vil lage of Rancho Nuevo, Tamaulipas,

Mexico (U.S. Fish and Wildlife Service and National Marine Fisheries Service,

1992; Burchf ie ld et  a l . ,  1999).  Dur ing each summer f rom 1978 to 1988,

approximately 2,OOO Kemp's ridley turtle eggs were shipped to Padre lsland

National Seashore (PAIS) from Rancho Nuevo, Mexico in an experimental attempt

to establish a secondary breeding colony of this native species through imprinting.

of  the 22,5o7 eggs received, 17,358 177.1%) hatched and 15,875 hatchl ings

were shipped to the National Marine Fisheries Service Laboratory in Galveston,

Texas for head-start ing (Fontaine et  a l . ,  1989; Shaver,  1989c; 1992a).  Overal l ,

13,275 yearlings were released into the Gulf of Mexico (and elsewhere) after 9 to

11 months of  head-start ing (Cai l louet et  a l . ,  1995).  Several  others were released

after longer periods of head-starting and captive rearing.

Transfer of Kemp's ridley eggs to PAIS from Rancho Nuevo, Mexico was

terminated after the 1988 incubation season. Now the primary objective of this

project is to identify whether Kemp's ridleys return to nest in south Texas (Shaver,

1989b).  Also s igni f icant are the locat ion,  invest igat ion,  and protect ion of  nest ing

sea turtles and sea turtle nests. Beach patrols and public education efforts are

crit ical components of the detection efforts and a variety of entit ies are

cooperating to conduct these activit ies in south Texas. During the last two

decades, most Kemp's ridley nests located in the U.S. have been found in south

Texas, with more Kemp's ridley nests confirmed at PAIS than at any other single

locat ion in the U.S. (Shaver and Cai l louet,  1998).  ln 1996, the f i rst  two turt les

from the experimental project confirmed to have nested outside of captivity were

documented nesting at PAIS and since that t ime turtles from the project and other

Kemp's ridley turtles have been documented nesting in south Texas (Shaver,

1 9 9 6 a ;  1 9 9 6 b ;  1 9 9 7 a ; 1 9 9 7 b ;  1 9 9 8 a ;  1 9 9 9 a ;  1 9 9 9 b ; 2 O O O ) .



Since 1980, stranded sea turtles found on the exas coast have been documented
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in conjunction with the national Sea Turtle Stra

(STSSN). STSSN participants in Texas include

ing and Salvage Network

members and volunteers from

a variety of federal and state agencies, universies, and other entities. Stranded

sea turtles are documented on standardized I using standardized protocols

Texas Coordinator of the(Shaver,  1998c; Shaver and Teas, 1999).  As

STSSN, I tabulate and maintain records of stra

documented in Texas.

ed sea turtles and sea turtle nests

This report summarizes sea turtle nests and str sea turtles that were

documented in Texas during 2OOO. Also su ized are efforts conducted on

North Padre lsland (including PAIS) to patrol fo nesting sea turtles, educate the

public about sea turtles, incubate sea turtle

Kemp's ridley turtles during 2OOO.

, and satell i te track nesting

BEACH PATROI.S FOR N TURTLES

The Kemp's Ridley Sea Turtle Recovery Plan (U . Fish and Wildlife Service and

Nat ional  Marine Fisher ies Service,  1992) izes that study and protection

efforts at the primary nesting beach near Ranc

survival  of  th is species.  Management of  other

Nuevo, Mexico are crit ical to the

hes where Kemp's ridley

turtles nest is listed as a priority 2 recovery i tem in the Kemp's Ridley Sea

Turtle Recovery Plan and one of the other beac mentioned is Padre ls land. The

recovery plan recommends patrolling for nesti Kemp's ridley turtles on Padre

lsland "in view of the large number of turtles th were experimentally imprinted

there" and further states that "it would be a te ible waste if the imprinting

experiment had worked but we did not know it

As a result, seasonal beach patrols for nesting

of a lack of observations".

turtles, tracks, and nests began

on North Padre ls land in 1986 and cont inued th h 2000.
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I From 19 March through 13 August 2OOO, U.S. Geological  Survey (USGS) and

National Park Service (NPS) employees and volunteers conducted patrols along

North Padre lsland. The 125 km long target patrol area extended from the Nueces

County/Kleberg County l ine (2O km north of PAIS) to the Mansfield Channel. The

target patrol area was divided into sections that varied slightly in length and were

repeatedly traversed during daylight hours.

Patrols began as early as 0600 hours (h) and terminated as late as 1830 h. Paid

staff members that conducted patrols were placed on four, 10 hour shifts per

week to al low maximum coverage dur ing dayl ight  hours.  Dur ing 2OOO,77

volunteers participated in the patrol and hatchling release efforts. Volunteers

conduct ing patrols worked ei ther hal f  days (5-6.5 hours/day) or complete days (10

hours/day). Volunteers patrolled primarily in the northern part of the patrol area

and paid staff members primarily in the central and southern sections of the patrol

area.

Patrols originated from the northern end of PAIS (at Ranger Road) or the southern

end of  PAIS (at  the base camp establ ished at  the PAIS 65 km marker) .  Campers

alternated on a three day schedule and they repeatedly patrolled the areas

adjacent to the base camp.

A total of 156,886 km of patrol distance was logged on North Padre lsland during

2000, near ly ident ical  to the patrol  d istance recorded there in 1999 (Fig.  1) .  Since

1993, all-terrain four-wheel cycles (ATVs) have been the primary patrol vehicle

and ATVs were used to conduct all patrols during 2OOO. ATVs are considered the

preferred vehicles for patrols because they 1) have excellent vantage for sighting

nesting sea turtles, sea turtle tracks, and stranded sea turtles; 2l can be operated

by one individual; and, 3) can be operated at varying speeds and for varying

distances, depending upon condi t ions.
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During 2000, four-wheel drive trucks and s util ity vehicles were not used to

conduct patrols but were used as support s for the patrol program. These

vehicles were used to 1) transport gear to and om the base camg; 2l transport

ATVs with functional ATVs; 3)broken ATVs from the beach and replace br

transport personnel to investigate nesting eme ; 4) transport sea turtle eggs

to the incubation facility; 5) transport adult

Turtle Laboratory at PAIS for application of

Kemp's ridley turtles to the

transmitters; and, 6) transport

large stranded sea turtles to the Turtle Labor . During patrol seasons from

1986-1992, before suf f ic ient  funding was to purchase ATVs, four-wheel

drive trucks were the primary vehicles availa and used for patrols. However,

trucks and sport uti l i ty vehicles are unsuitable r patrols because they 1) have a

ective for sighting small turtlesreduced field of observation and are usually i

and faint sea turtle tracks; 2l are subject to rel ively high levels of mechanical

failure; and, 3) require two people to be presen

one observer).

to conduct patrols (one driver and

During the 2OO0 nesting patrol season, 11,518hours were spent patrolling on

North Padre ls land. In comparison, 10,939 were spent patrolling there

needed to conduct patrolsduring 1999 (Fig. 2).  Numerous individuals we

because of  the extensive area (125 km l inear

months). Because of the extremely rigorous

) and lengthy season (5

ch condi t ions,  each indiv idual  was

generally limited to no more than four patrol . Patrol hours were split

between employees 17,294 hours) and volu

patrols (Fig. 2).

14,224 hours) conducting these

Although PAIS Maintenance Divis ion and Vi Protection Division employees

traversed long distances of beach-front during t course of their duties, their

vehicle types (sedans, sport uti l i ty vehicles, -wheel drive trucks, etc.) and high

prohibited them from being able
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speeds (often in excess of 40 km/hour) typicall
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to observe nesting sea turtles or tracks. Thus, no beach driving conducted by

these employees qualif ied for inclusion in distance and time totals for beach patrol

efforts during 2OOO.

Systematic patrols to detect nesting were also conducted on South Padre lsland

and Boca Chica Beach throughout the majority of the nesting season during 2OOO;

these were the only other areas on the Texas coast systematically patrolled for

nesting that year. The U.S. Fish and Wildlife Service (USFWS), Gladys Porter Zoo

lGPZl, and other cooperators conducted these patrols. A NPS biological technician

was stationed on South Padre lsland to assist with the patrol program there and

the NPS and USGS provided some of the equipment used for this effort in 2O00.

The South Padre lsland patrols were conducted every few days during the last

three weeks of April and every day from 30 April through 4 August. The Boca

Chica patrols were conducted every few days during early and mid-April and daily

from 25 Apr i l  through 3O July.  Roughly 1,536 hours were spent patrol l ing

approximately 22,794 km of beachfront on South Padre ls land and Boca Chica

Beach. This was the first t ime in recent years for nesting patrols on South Padre

lsland and the second time in recent years for nesting patrols on Boca Chica Beach

(Smith,  1999).  The South Padre ls land and Boca Chica Beach patrol  and publ ic

education efforts are not further reported in the patrol totals and protocols

described in this report. However, nests and non-nesting emergences found there

are reported, for a complete tally of nests found on the Texas coast during 2000.

The USGS provided training regarding detection, investigation, and documentation

protocols to NPS, USGS, USFWS, and GPZ staff members and many volunteers

conducting patrols. This training was necessary to ensure usage of standardized

procedures throughout south Texas to gather comparable data for long-term

studies regarding stranded sea turtles, nesting sea turtles, and sea turtle nests.



EDUCATION

The Kemp's Ridley Sea Turtle Recovery Plan l i

and long-term education needs as a priority 2

Park Service being one of the responsible ag

and Nat ional  Marine Fisher ies Service,  1992).

people that use the beach for work or recreatio

imperative that these individuals receive inf

detection and reporting of turtle sightings,

turtles each year. Therefore, great emphasis

the potential for observing ne$ting Kemp's ridle

nesting sea turtles, sea turtle tracks, and str

A variety of methods were used to educate

sighting nesting and stranded turtles. Training

employees, commercial f ishing-guides, and

being able to provide information to the public'

they observe a sea turtle. Posters, detail ing t

and tracks, were displayed at PAIS and other l

Beach signs, alerting visitors to report l ive sea

posted at PAIS. A display and video tape a

available at the PAIS Visitor Center. Patrollers

numerous beach visitors, informed them about

immediately, and provided them with brochu

follow if they observe nesting. These brochu

stopped at the PAIS Entrance Station during

interviews were conducted during the patrol

wrote a bi-weekly column for a local newspa

The public was invited to attend 13 of the 27

1 0
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add ressing education/awareness t
covery task item, with the National

ies (U.S. Fish and Wildlife Service t
ccordingly, efforts to educate

continued during 2OOO. lt is I
on to enable them to assist with

I
I

beach users report several sea

placed on alerting them about

and urging them to look for

sea turtles. I
users about the possibil i ty of

sions were given to many PAIS
t

beach workers, to aid in them in I
to let them know what to do if

need to report nesting sea turtles

al  parks and establ ishments.

rtle sightings immediately, were

the Kemp's ridley project were

I
I

educational contacts with t
need to report sightings t

t
l isting procedures that they should

were also given to all visitors that

nesting season. Numerous media

hatchling release seasons and I

detail ing the sea turtle work.
I
T
I
I

chl ing releases at  PAIS dur ing
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2OOO and, cumulatively, over 1,OOO visitors attended. A Hatchling Hotline was

established to provide the public with current information about anticipated

releases. Posters l isting the telephone number for the Hatchling Hotline were

distributed throughout PAIS and the local community. Additionally, this telephone

number and anticipated release dates were published in my bi-weekly newspaper

column and on various web-sites. The Hatchling Hotline format was a recorded

message that was regularly updated. Educational programs about sea turtles were

given at the hatchling releases attended by the public. Additionally, throughout

the year, numerous educational programs were given to school children,

community organizations, and PAIS visitors. An Adopt-A-Turtle program was

continued for a third year and was also effective at educating the public about the

turtle project.

INVESTIGATION OF NESTING TURTLES, TRACKS. AND NESTS

The USGS led investigations of nesting sea turtles and sea turtle tracks detected

by turtle patrollers and the public on North Padre lsland and aided with

investigations on South Padre lsland. The NPS assisted with these efforts.

Complete data collection, sample collection, and tagging were performed for the

four nesting Kemp's ridley turtles located on North Padre lsland and one of the

nesting Kemp's ridley turtles located on South Padre lsland. Each of these five

turtles was thoroughly examined for tags (metal, magnetic, PlT, l iving) and tag

scars and each was measured for straight-l ine carapace length (SLCL}, straight-l ine

carapace width {SLCW}, curved carapace length (CCL), and curved carapace width

(CCW). Length measurements were from the center of the nuchal notch to the

posterior t ip of the post-central scute. Each was tagged with one PIT tag and two

metal tags when those tags were not present. A blood sample was removed from

each and sent to The University of Charleston to determine their serum

testosterone level. The serum testosterone level was used to indicate the number

1 1



of remaining clutches that would be laid during t season by that individual.

Only partial data collection, sample collection, tagging were performed for the

other three nesting Kemp's ridleys found on Padre lsland and the one

nesting Kemp's ridley found on Boca Chica

All three of the individuals that would be tra using satellite transmitters were

transported to the Turtle Laboratory at PAIS fo application of the transmitter (see

Movements of Nesting Kemp's Ridlev Turtlesl.

Each emergence site was investigated to deter whether eggs were laid and to

protect eggs from a variety of threats. Sea tu emergences at which eggs were

found were considered confirmed nestings and turtle emergences at which

eggs were not found were considered confir non-nesting emergences or

those emergences that weretracks. Confirmed non-nesting emergences we

investigated and documented to such a degree biologists were certain that no

eggs were laid at thssite. Confirmed tracks

investigated by biologists or documented by

eggs were laid at the site.

those emergences that were
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, but it was uncertain whether

Eggs were removed from the nest sites for all firmed nests located on the

Texas coast during 2000. Eggs found on N and South Padre lslands were

shaded, counted, packed into Styrofoam incu ion boxes containing sand from

the nest sites, and transported to the incubatio facil i ty at PAIS. However, eggs

a protective corral there. Largefound on Boca Chica Beach were transferred t

Kemp's r id ley c lutches and al l  c lutches la id by

incubation boxes, with the two boxes containi

r species were split into two

roughly equal number of eggs.

The two boxes for divided clutches were d ated as A and B. Collected eggs

lS in shaded condit ions within awere transported to the incubation facility at P

truck or sport uti l i ty vehicle. Information is pre

1 2

on incubat ion,  hatching, and
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release of clutches located in 2OOO (see Sea Turtle Egg lncubation Techniques and

Sea Turtle Egg Incubation Results).

CONFIRMED NESTS AND TRACKS

Confirmed nests

Eighteen sea turtle nests were detected on the Texas coast during 2OOO, from 12

Apri l  through 18 July (Table 1).  The 18 included 12 Kemp's r id ley,  one green

lChelonia mydasl, and five loggerhead lCarena carettal nests. Eleven of the 18

sea turtle nests (including five Kemp's ridley, one green, and five loggerhead) were

found on PAIS (Table 1). Five Kemp's ridley nests were located on South Padre

ls land, one Kemp's r id ley nest on North Padre ls land north of  PAIS, and one

Kemp's r id ley nest on Boca Chica Beach.

Ten of the 18 nest sites were found by patrollers on North Padre lsland (all at

PAIS),  one by a f ishing guide on North Padre ls land {at  PAIS),  one by a v is i tor  on

North Padre lsland, two by patrollers on South Padre lsland, two by visitors on

South Padre ls land, one by a STSSN part ic ipant on South Padre ls land, and one by

a patrol ler  on Boca Chica Beach (Table 1).

The 12 Kemp's r id ley nests were located between 12 Apr i l  and 4 June, the green

turt le nest on 12 July,  and the f ive loggerhead nests between 9 June and 18 July

(Table 1). The nine nesting Kemp's ridleys seen by patrollers or beach visitors at

confirmed nest sites were detected between 0910 and 1545 h. The three Kemp's

r id ley t racks found at  conf i rmed nest s i tes were located at  1010, 1130, and 1630

h. Patrols had already passed by these locations prior to discovery of the tracks

and hence the turt les l ikely nested between patrols.  The green and loggerhead

nests were discovered through the observations of tracks that were found

between O73O and 0915 h  (Tab le  1 ) .

I
I
I
I
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The 12 confirmed Kemp's ridley nests found

fewer than the 16 documented dur ing 1999.

Kemp's ridley nests documented on the Texas

increase the number of Kemp's ridley nests

consecutive year (Shaver, 2OOO). The i

nests detected on the Texas coast from 1 995

increased nesting, improved detection efforts,

by the public, or a combination of all of these f

ridley nests were located on the Texas coast fr

1996a;  1996c;  1998b;  1999b;  2OOO).  Dur ing

nests could not be fully documented while o

unnoticed or unreported. Patrols of North Pad

until 1996 and patrols were not conducted on

Beach until 2OOO and 1999, respectively. Duri

missed on the south Texas coast because larg

covered the beach and made track'detection

some Kemp's ridley nests could have been

obliterated before patrollers arrived. Severe

t ides, and high winds were noted on many of

was documented on the Texas coast during

The 12 confirmed Kemp's ridley nests found

only confirmed Kemp's ridley nests found in

Five confirmed loggerhead turtle nests were

2OOO, in comparison to f ive found in 1996, f

1999. Nineteen confirmed loggerhead nests

1979-1999 (Shaver ,  1999b;  2OOO).  The one g

Texas coast was fewer than the five found in 1

the Texas coast during 2OOO was

16 for 1999 were the most

during a single year and an
I

on the Texas coast for the fifth I
in the number of Kemp's ridley

rough 1999 may have reflected

creased awareness and reporting

t
ctors. Fifty-five confirmed Kemp's T

1979-1999 (Shaver ,  1995a;

last 20 years, other possible I
Is could have easily gone

lsland were not comprehensive

Padre lsland and Boca Chica T
g 2OOO, nests could have been

amounts of Sargas sum sp. t
diff icult. Additionally,

because signs of nesting were I
nderstorms, heavy rainfall, high

Idays when Kemp's ridley nesting

the Texas coast in 2OOO were the

u.s. that year.

I
I
I

ted on the Texas coast during

in  1997,  two in  1998,  and two in I
re located on the Texas coast from

n turtle nest located on the T
t
t

, but more than the zero found

1 4
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found in  1999,

Biologists examined nesting Kemp's ridley turtles for tags at nine of the 12

confirmed Kemp's ridley nests found in Texas during 2OOO (Tables 2, 31. Of the

nine examined, six were different turtles and had no tags or tag scars, one had

been tagged while nesting on the Texas coast in 1997, one had a metal tag but

was not otherwise closely examined, and one had tags indicating that it had been

experimentally imprinted to PAIS and documented nesting on the Texas coast in

1998. This 13 year old returnee was from the 1987 year-c lass and was one of

the nine turtles from the experimental project that have been documented laying a

total of 14 clutches of eggs on the Texas coast to date (Shaver, 1 996a; 1 996b;

1997a; 1997b; 1998a; 1999a, 2OOO). The two turt les that  were documented

nesting on the Texas coast in 2OOO that had been recorded previously (Table 3)

were the first individuals confirmed to have nested on the Texas coast during two

different years.

SLCL for the s ix indiv iduals measured ranged from 60.8 to 65.1 cm (Table 2).

None of the nine individuals examined were documented nesting more than once

on the Texas coast during 2OOO, although one of these nine was only partially

examined and could have been one documented nesting earlier in the nesting

season. Serum testosterone levels for the five individuals sampled ranged from

10.7 to 73.3 pg/ml (Table 3).  The highest testosterone levels were for the

samples obtained from the mothers of  c lutches 2,  3,4,  and 6 found dur ing 2000.

These levels of testosterone indicated that the turtles should have nested one

more time during the 2OO0 nesting season (Dr. David Owens, personal

communication), but none were observed nesting again. The low testosterone

level from the other sample (mother of clutch 1) should have indicated that this

turtle just laid her only or last clutch of the 2OOO nesting season and she was not

observed nesting again during 2OOO.



The nesting Kemp's ridley turtles were not

remaining three Kemp's ridley nests documen

During these observatioos, the nesting Kemp'

before trained biologists arrivdd. The nesting

biologists at the loggerhead and green turtle

during 2OOO.

Unfortunately, since the nesting turtles were n

sites in Texas, it was impossible to calculate

nested during 2OOO. The minimum and maxi

each species that laid the confirmed clutches f

2OOO were estimated based on tag observation

intervals, typical number of clutches laid per

movements of individuals that were satellite tra

intervaf for L. kempii is 18-22 days and inter

days are not possible for this species (Dr; Dav

The number of individual Kemp's ridley turtles

confirmed Kemp's ridley clutches on the Texas

minimum of eight to a maximum of 12. The mi

accurate than the maximum estimate, since Ke

2.5 clutches/nesting season. Based on serum

nesting intervals, nest locations, and move

is possible that the mother of clutch 2 was a

mother of clutch 3 was also the mother of

was also the mother of clutch 8, and the

of c lutch 1 1.  The f ive loggerhead clutches loc

could have been la id by the sAme indiv idual ,  so

laid these f ive c lutches.

I

by trained biologists at the I
on the Texas coast during 2000. I

ridley turtles re-entered the water

rtles were not observed by I
documented on the Texas coast

I
thoroughly examined at all nest

exact number of turtles that

I
m numbers of individual females of I
nd on the Texas coast during I

, lay dates, typical inter-nesting

season, nest locations, and I
ked. The typical inter-nesting

ng intervals less than 1O-1 5 I
Owens, personal communicat ion).

might have la id the 12 I
during 2OOO ranges from a

Iimum estimate is probably more

p's ridley turtles lay an average of

Itosterone levels, typical inter-

of satell i te tracked individuals it Ithe mother of clutch 5 or 8, the

h 5 or 7, the mother of clutch 4

r of clutch 6 was also the mother
I

on the Texas coast in 2OOO I
I
I
I

from one to five loggerhead turtles
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A Kemp's r id leyturt le documented nest ing at  PAIS on 31 May 1998 was

documented nesting twice in Mexico during 2OOO. This turtle was not l inked to

the experimental imprinting project and had been tagged with metal tags SSO103

and SSQ104 and PlTtag 413O7E4O22 when it nested atthe PAIS 44.2 km marker

in 1998. On24 Apr i l  2OOO, i t  la id 1O9 eggs atTepehuajes,  Mexico and on 14

May 2OOO it laid 1O5 eggs at Rancho Nuevo, Mexico. This is the first turtle that

had init ially been documented nesting in Texas that had subsequently been

documented nesting in Mexico. Kemp's ridley turtles init ially tagged while nesting

in Mexico had already been documented making subsequent nesting and non-

nest ing emergences on the Texas coast (Shaver,  1998b; 1999b).

Confirmed non-nesting emelgences and tracks

Five confirmed non-nesting emergences were documented on the Texas coast

during 2OOO (Table 4). One was a site where a patroller on Boca Chica Beach saw

an adult Kemp's ridley turtle crawl on the beach and re-enter the water without

nesting. The other four were located where tracks, but no turtles, were found.

Three were on North Padre lsland (at PAIS) and one on South Padre lsland; three

were from loggerhead turtles and one was from a green turtle.

ADDITIONAL NESTING-RELATED REPORTS

I was informed about one other nesting-related observation on the Texas coast

during 2OOO. A beach visitor notif ied South Padre lsland patrollers that he saw a

second nesting turtle on 13 May 2OOO, at about 18OO h. However, the patrollers

were unable to find a nesting turtle, tracks, or signs of a nest when they examined

the area 3O minutes later. A dead, stranded loggerhead turtle was located in the

general vicinity of the area described by the visitor. The visitor said that the turtle

that he observed was alive and moving and was not the dead loggerhead.

However, the loggerhead was located close to the surf and wave action could

have made i t  appear to be moving. Due to lack of  evidence and photographic



documentation, this report cannot be categori as a confirmed emergence.

MOVEMENTS OF NESTTNG KEM RIDLEY TURTLES

Platform Transmitter Terminals (PTTs) were u to study the inter-nesting and

rtles that nested in south Texaspost-nesting movements of two Kemp's ridley

dur ing 1997, four that  nested in 1998, s ix that nested in 1999, and three that

nested in 2000. The turtles selected for this were the first individuals

encountered during the nesting season that deemed suitable for tracking;

turtles with obvious injuries or unsuitable carap characteristics were excluded.

The three turtles selected for tracking during were placed on cushions in the

back of sport util ity vehicles and transported at moderate temperatures to the

Turtle Laboratory at PAIS for attachment of sa

6, backpack style, satellite transmitter was att

ite transmitters. A Telonics, ST-

carapace using fiberglass cloth and resin. All ree transmitters (21811 A,

182774, 24857l. were attached with the anten a positioned to the anterior. After

transmitter attachment, all three of the turtles released on Closed Beach at

PAIS. One turtle (18277A1 was released on

other two were released on the next day.

same day that it nested and the

ntil transmissions ceased due to

ogrammed with a transmission

(duty) cycle of 6 h on/6 h off to extend the life. All data were extensively

by Plotkin (1998) to el iminatescreened using location rejection criteria descri

land locations, duplicate points, points where

between two consecutive locations exceeded km/h, and locations that were

obviously inaccurate. After data screening, r ining locations from ARGOS class

codes 3, 2, 1, 0, A, and B were mapped for

Turtle movements were monitored via satellite

transmitter detachment or failure. PTTs were

to the anterior of each turtle's

rate of movement of a turtle
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Although data were received from individual transmitters for 9-1O months,

accepted locations were only received for 3-7 months. Based on these accepted

locations, all three of the turtles tracked in 2O0O eventually moved northward and

eastward and generally traveled parallel to the coastl ine (Figs. 3, 4, 5). The final

locations identif ied for the three turtles were in the northern Gulf of Mexico,

primarily off Louisiana.

Transmitter 2181 1A was attached to the mother of clutch 1 on 12-13 April 2OOO.

This turtle moved northward of 28o latitude and left south Texas waters on 18

April 2OOO (Fig. 3). Based on this nearly immediate departure and serum

testosterone data, it appears that this turtle did not nest again in south Texas

during 2OOO. The last accepted location was received on 13 October 2OOO and

the fast message was received on 1 1 February 2OO1.

Transmitt er 182774 was attached to the mother of clutch 2 on 19 April 2OOO.

Based on movements and serum testosterone data, it appears that this turtle may

have nested again in south Texas during 2OOO. lt is possible that she was the

mother of either clutch 5 or clutch 8; clutches 5 and I were laid on 2 MaV 2000

and 13 May 2OOO respectively and the nesting females were not thoroughly

examined at either site. This turtle left south Texas waters on 18 May 2OOO (Fig.

4l,. The last accepted location was received on 29 July 2OOO and the last

message was received on 15 January 2OO1.

Transmitter 24857 was attached to the mother of clutch 4 on 21-22 April2000.

Based on movements and serum testosterone data, it appears that this turtle may

have nested again in south Texas during 2OOO. lt is possible that she was the

mother of clutch 8; she was located offshore from South Padre lsland on 13 May,

the same day that clutch 8 was laid there. She left south Texas waters on 24

May 2OOO (Fig.5).  The last  accepted locat ion was received on 14 November

I
I
I
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2000 and the last message was received on 2

Location data within Gulf waters of zones 20 a

the PTTs deployed during 2OOO. Combining

1O PTTs deployed during 1997, 1998, and 19

Gulf waters of zones 20 and 21 were gathered

in offshore waters of zones 20 and 21 were in

about 4.6 nautical miles from shore, and 82.9

offshore waters of zones 20 and 21 were in

about 17.0 nautical miles from shore.

SEA TURTLE EGG INCUBATI

Eggs from 17 of the 18 sea turt le clutches doc

2000 were transDorted to the incubation facili

variety of threats. The Kemp's'ridley clutch I

transported to a protective corral located there

clutch will not be detailed further.

Eggs from the 17 sea turtle clutches that were

facil i ty at PAIS were packed irrto Styrofoam bo

prior to transport. Eggs were collected and tra

as soon as possible after detection. I collected

Padre  ls land (c lu tches  2 ,  3 ,  4 ,  5 ,  15 ,  16 ,  17 ,  1

Cynthia Rubio collected four of them (clutches

arrived at the incubation facil i ty on the same d

The collection and

South Padre lsland

1 4 5 9  h  o n  8  M a y .

transport of eggs from the fi

during 2OOO were more vari

Cynthia Rubio retrieved the

January 2001.

21 were gathered for all three of

s for these three PTTs and the

for which location data within

42.9o/o of their identified positions

O fathoms depth or less, within

of their identified positions in

fathoms depth or less, within

TECHNIOUES

mented on the Texas coast during

at PAIS, to protect them from a

on Boca Chica Beach was

nd incubat ion techniques for th is

nsported to the incubation

es with sand from the nest site

ported to the incubation facil i ty

ight of the clutches laid on North

) and USGS biological  technic ian

,7 ,  13 ,  141.  These 12  c lu tches

that the eggs were laid {Table 5).

Kemp's ridley clutches laid on

ble.  Clutch 6 was la id at  about

s  a t  1930 h  on  8  May and

20
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placed them into the incubation facil i ty at PAIS at 0945 h on 9 May. Clutch 8

was laid on 13 May, sometime before 101O h. Volunteer Brigette Goza collected

the eggs at 1245 h that day and the eggs were placed in the incubation facil i ty at

mid-day on 14May. Clutch 9 was la id at  1204 h on 20 May, U.S. Fish and

Wildlife Service biological technician Jody Mays collected the eggs at 14OO h, and

the eggs were placed in the incubation facil i ty at PAIS later that evening. Clutch

10 was laid at 143O h on 20 May, Jody Mays collected of the eggs at 1630 h that

day, and the eggs were placed in the incubation facil i ty at PAIS late that evening.

Clutch 1 1 was laid at 1505 h on 4 June. Brigette Goza collected the eggs at

171O h on 4June and the eggs were placed into the incubat ion faci l i ty  at  1710 h

on 5  June.

The one green and five loggerhead turtle clutches laid at PAIS were retrieved

immediately after detection. These eggs must have been laid sometime after

patrols ceased the previous day (180O h) and before the tracks were found that

day (0730-0915 h).  Thus, the eggs were placed in the incubat ion faci l i ty  fewer

than 18 hours after they were laid.

At the incubation facil i ty, each of the smaller Styrofoam boxes containing the eggs

was placed into a larger Styrofoam box. Smaller incubation boxes used to hold

eggs during 2000 had never been used to hold eggs previously; most were

purchased and prepared for use during 2OOO, but some were purchased and

prepared in 1999 and not used unti l 2OOO.

The USGS oversaw incubation of the 17 sea turtle clutches that were held in the

incubation facil i ty during 2OOO. Incubation procedures for Kemp's ridley eggs

were similar to those used since 1986 and for eggs of other sea turtle species

were simi lar  to those used since 1988 (Shaver et  a l . ,  1986; 1988a; Shaver,  199O;

1992b;  1996c ;  1997b;  1998b;  1999b;  2OOO).  lncubat ing  eggs  remained in  the

2 1



facil i ty throughout incubation since there was o need to move them to the

nts in 2000.laboratory due to space or temperature c

Air temperatures and control box temperatureswere monitored at the three shelf

entire time that eggs were held forheights in the incubation facil i ty throughout

incubation. Air, control box, and incubation temperatures were recorded at

and entered directly into ahourly intervals using a Data Acquisit ion Syste

computerized database. Attempts were made elevate incubation temperatures

during the middle third of the incubation period in order to avoid the potentially

gs in Styrofoam boxes (Dutton etmasculinizing effects of incubating sea turtle

al. ,  1985). Procedures were employed to ce mean middle third of incubation

period temperatures that slightly exceeded pi I temperatures. Such

modifications proved successful in producing p

turt les at PAIS from 1985-1988 (Shaver et al . ,

r i ly female Kemp's r idley sea

988b; Shaver,  1989c).

Attempts were also made to prevent incubatio temperatures from becoming too

hot, too cold, or too unstable, all of which cou

and reduce their  v iabi l i ty  (Shaver et  a l . ,  1987;

stress the developing embryos

Chaney, 1989). Plast ic sheeting, plast ic shade

988b; Shaver,  1989c; Shaver and

, and black draperies were placed

over the shed walls to reduce temperature fluc

facil i ty.

ations, l ight, and noise within the

Eggs were held at the incubation facil i ty from 1 Apri l  through 12 September

2OOO. During that t ime, a few prolonged epi es of cold temperatures

to dangerously low levels. A

to ameliorate the cold

threatened to decrease incubation temperatu

heater was installed on an automatic the

temperatures.

Dur ing the last  th i rd of  the incubat ion per iod,
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exceed lethal l imits due to metabolic heat and high ambient temperatures (Shaver

et  a l . ,  1987; Shaver,  1989c; Shaver and Chaney,1989).  Several  means were

util ized to reduce incubation temperatures of the clutches during the latter portion

of the incubation period. An exhaust fan activated by an automatic thermostat

was used to reduce high ambient temperatures in the incubation facil i ty. Air

cooled by an air conditioner was blown into the incubation facil i ty during periods

of very hot diurnal temperatures. Clutches were moved to cooler, lower shelves

immediately after the middle third of the incubation period was completed.

Incubation box l ids were removed to reduce incubation temperatures after they

exceeded 32.5 C (for L. kempiil and 31.0 C (for other species). Generally, l ids

were removed between 22OO and OSOO h and replaced by lOOO h. This pattern

of l id removal decreased temperatures in accordance with thermal cycles that

would be exper ienced by eggs incubated in s i tu (Shaver et  a l . ,  1988a; 1988b).

For incubation boxes that produced a large amount of metabolic heat, l ids were

removed and kept off continually for a few days at the end of the incubation

per iod; th is protocol  was used forthe f i rst t ime in 1999 (Shaver,2OOO).

Styrofoam incubation boxes were opened approximately once every week

throughout incubation to check for insects and sand moisture. Moisture content

of  the sand above the eggs was monitored by the "pie-crust"  p inch technique.

When decreased sand moisture was detected in the clutches (typically during the

last several days of incubation) small amounts of disti l led water were added to the

top sand layers.

lncubat ion boxes were checked for hatching twice dai ly beginning on the 44th day

of incubat ion.  Hatching was typical ly detected pr ior  to the hatchl ings fu l ly

emerging from the eggshel ls and reaching the sand surface. The progress of

hatching and activity levels of the hatchlings were monitored 24 hours a day after

hatching was detected, to determine the appropriate release time for the



hatchlings. Some turtles entered their infantile nzy while in Styrofoam boxes,

but others did not. Hatchlings that entered infantile frenzy were immediately

ir frenzy in the boxes were

release. Emerged hatchlings

readied for release. Turtles that did not enter

evaluated to determine when they were ready

would decrease stress to the hatchlings from

eliminate disorientation due to condominium a

that were ready for release were transferred to Styrofoam boxes containing

moist sand from PAIS, most on the morning they were released, and these

boxes were covered with thin, black, cloth to eliminate extraneous light

from entering the boxes. All hatchlings were

prior to release.

red for SLCL and weighed

In 1995, the U.S. Fish and Wildl i fe Service's N al Sea Turtle Coordinator

ion facility at PAIS should bedetermined that hatchlings incubated at the inc

released on Closed Beach, PAIS. The Coordi r concluded that releases there
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nsportation to other areas, would

vehicle l ights, and might facil i tate

area after adulthood is attained.

facil i ty during 2OOO were released

the return of these turtles to this less-devel

Hatchlings from all 17 clutches incubated in t

on the northern end of Closed Beach.

Most hatchlings were released during the early rning hours, but some were

opportunity for final verificationreleased at night. Hatchling releases afforded

of species and assessment of health, vigor, anddeformities of the hatchlings. The

uring release. For the fourth year,

laughing gulls (larus atricillal

hatchlings were guarded from beach predators

when necessary, actions were employed to lu

away from the release site, to prevent them fr harming any hatchl ings.  USGS

tives from other agencies, andand NPS staff and volunteers, visitors, represen

media personnel attended the releases.

Unhatched eggs were allowed to incubate for u

24

to five days after the remainder
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of the clutch had hatched. After that t ime, eggs were examined and embryos

were classified according to procedures and guidelines used at PAIS since 1982

(Shaveret  a l . ,  1988a; Shaver and Chaney, 1989).  Cratz (1982) was used to

classi fy Kemp's r id ley embryos and Mi l ler  (1985) to c lassi fy loggerhead embryos.

Embryos were preserved with 1006 buffered formalin.

INCUBATION OF EGGS LAID ON SOUTH TEXAS BEACHES

Incubation facility temperatures

Comparisons were made between air temperatures recorded from the three shelf

heights in the incubat ion faci l i ty  dur ing the t ime when eggs were incubat ing there

(Table 6). Since temperatures were not normally distributed, non-parametric

procedures were used to make comparisons. Median air temperatures on top

(30.8 C),  middle (30.4 C),  and bottom (29.6 C) shelves in 2OOO were signi f icant ly

di f ferent (Kruskal-Wal l is  One Way Analysis of  Var iance on Ranks, H:1 160.980,

dt=2, P<O.OO1).  The median air  temperatures on the top, middle,  and bottom

shelves were all significantly different from one another (Student-Newman-Keuls

Al l  Pairwise Mult ip le Comparison Procedures,  P<0.O5).

Comparisons were made between control box temperatures recorded from the

three shelf heights in the incubation facil i ty during the time when eggs were

incubating there {Table 6). Since temperatures were not normally distributed, non-

parametric procedures were used to make comparisons. Median temperatures of

control  boxes located on top (30.2 C),  middle (29.4 C),  and bottom (28.8 C)

shelves in 2OO0 were significantly different (Kruskal-Wallis One Way Analysis of

Var iance on Ranks, H:4409.419, df  =2, P <O.OO1).  The median temperatures of

the control boxes on the top, middle, and bottom shelves were all significantly

different from one another (Student-Newman-Keuls All Pairwise Multiple

Comparison Procedures,  P< 0.O5).
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Incubation temperatures and hatching results

Incubation temperatures of the 17 sea turtle

were recorded (Table 6) but not compared due

incubation, numbers of eggs, and various other

held in the incubation facil i ty

differences in the dates of egg

parameters.
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Attempts were made to maintain middle third the incubation period

temperatures slightly above the pivotal re for Kemp's ridley (3O.2 C)

(Shaver et al . ,  1988b), green, and loggerhead These manipulations were

apparently successful since the mean middle of incubation period

temperatures for virtually all clutches (Table 6)

for these species.

xceeded the pivotal temperatures

The incubation period for the Kemp's ridley clu

for the loggerhead clutches ranged from 51-57

period for the green turtle clutch.was 51 days.

ranged from 45-52 days and

ays (Table 5).  The incubat ion

Incubation period was measured

as the number of days from egg laying until h hing was detected; generally

hatching was detected at pipping but occasion

complete hatchling emergence and frenzy.

lly it was not detected until

Overa l l ,  86.3% of  the 1,160 Kemp's  r id ley eg that were incubated on the Texas

coast hatched (Table 5). of the 1,001 Kemp's idley hatchl ings produced, 1,0OO

were released on the beach and entered the G of Mexico (Table 5). Of the

1,086 Kemp's r idley eggs held in the incu faci l i ty ,  943 (86.8%) hatched and

942 hatchlings were released. One deformed

that was too weak to enter the surf when plac

's ridley hatchling (clutch 3)

the University of Texas Marine Sciences Institu

on the beach was transferred to

(UTMSI) for prolonged care, but

k to PAIS for necropsy. Of thei t  succumbed five weeks and was transferred

74 Kemp's ridley eggs incubated in the corral

hatched and 58 hatchlings were released.
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Overal l ,  69.90/6 of  the 499 loggerhead eggs held in the incubat ion faci l i ty  dur ing

2OOO hatched (Table 5). Of the 349 loggerhead hatchlings produced, 348 were

released on the beach and entered the Gulf of Mexico (Table 5). One loggerhead

hatchling (clutch 14) that was too weak to enter the surf when placed on the

beach was transferred to UTMSI for prolonged care, but later died there and was

transferred to PAIS for necropsy. Of the 174green turtle eggs held in the

incubat ion  fac i l i t y  f rom c lu tch  17 ,169 (97 .106)  ha tched and a l l  169  ha tch l ings

were released.

The hatching success for the 11 Kemp's r id ley c lutches held at  the incubat ion

faci l i ty  (86.806) was sl ight ly higher than the hatching success for the s ingle

Kemp's ridley clutch incubated in the corral on Boca Chica Beach (78.3o/ol. During

the last two decades, the hatching success of Kemp's ridley eggs held in the

incubation facil i ty has been considerably higher than the hatching success of eggs

incubated in corrals in Mexico (Burchf ie ld et  a l . ,  1999).  The year ly mean hatching

success of Kemp's ridley eggs retrieved from south Texas beaches and incubated

at the incubation facil i ty from 1978-2OOO was 82026. ln comparison, the yearly

mean hatching success for the Kemp's ridley eggs incubated in corrals in Mexico

f rom 1978-1999 was 6306 (Burch f ie ld  e t  a l . ,  1999) .

Slight delays in the collection and transport of Kemp's ridley eggs on the south

Texas coast have not resulted in reduced hatching success during past years.

Additionally, Kemp's ridley eggs carefully collected a few days after egg laying can

be successfully hatched, as evidenced by a clutch collected by Cynthia Rubio on

Boca Chica Beach on 3 June 1996 ( la id on 1 June) that  had a 92.4o/o hatch

(Shaver,  1997b) and a c lutch col lected by Cynthia Rubio on South Padre ls land on

28 May 1997 ( la id on 25 May) that  had an 88.8olo hatch (Shaver,  1998b).

However,  h ighly exper ienced personnel  and extremely careful  col lect ion and

transport  protocols must be employed to assure high hatching success, especial ly
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of older eggs and eggs laid by other sea turtle . Cynthia Rubio and I

coffected eggs from 47 sea turtle clutches on the Texas coast from 1 998-

2OOO and these eggs had a mean hatching su

(all of whom had some sea turtle experience)

of  83.106. Seven other people

lected eggs from nine other sea

turtle clutches that were located on the Texas oast and transported to the

incubation facil i ty from 1998-2OOO, but only .7oA of these eggs hatched. Very

slight differences in egg handling protocol may

success. These impacts not only reduce hatch

ave profound impacts on hatching

ng production, but also greatly

confound the abil ity to compare fecundity of and head-started turtles, an

important criterion required to assess the resu of the experimental imprinting

(U.S. Fish and Wildl i fe andand head-starting procedures used in this proj

National Marine Fisheries Service, 1 992).

To achieve high hatching success of eggs held

must be taken during egg collection, transport,

the incubation facil i ty, strict care

nd incubat ion.  Eggs should be

individually removed from the nest, gently l i , maintained upright, and placed

into the incubation box. Incubation boxes, used to touch eggs and sand,

and sterile. Eggs should not be

or moisture regimes at any time

and water used during incubation should be c

jarred, ti lted, or subjected to extreme temper

during incubation.
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SLCLs and weights of l ive hatchlings from the

five loggerhead clutches held at the incubation

1 Kemp's r idley, one green, and

acility were recorded and

two hatchlings that were sent to

for their two clutches of origin.

incubation facil i ty were examined

summarized (Table 7). SLCLs and weights of

UTMSI were included in the descriptive statisti

The unhatched eggs from al l  c lutches held at  t

after full-term clutch incubation and were dete to have ceased development

at various t imes during the incubation period les 8, 9).  The unhatched eggs

contained four deformed Kemp's ridley embry
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one set of green turtle twins (Tables 9, 1O). Two deformed live hatchlings were

produced on the Texas coast during 2OOO, including the Kemp's ridley that was

hatched in the incubation facil i ty and transferred to UTMSI and a Kemp's ridley

that was hatched at the corral on Boca Chica Beach and released there (Table 1O).

Gonads were removed for histological sex determination from dead hatchlings and

late-staged embryos (Tables 8, 9). Gonads were shipped to the Texas A&M

University, Veterinary Diagnostic Laboratory, where histology was used to

determine gender of the embryos and dead hatchlings. Some gonad samples were

avaifable and analyzed for eight Kemp's ridley and three loggerhead clutches. The

percent females of the samples analyzed for the eight Kemp's ridley clutches

ranged from 0.0-80.0olo, with an overall mean percent females for these clutches

of 47.8oh f iable 11).  The percent females of  the samples analyzed for the three

loggerhead clutches ranged from 50.0-1OO.O, wi th an overal l  mean percent

females for  these clutches of  74.2o/o (Table 11).

Kemp's ridley clutch sex ratio estimates were also made based upon the mean

middle third of incubation period temperature and incubation period, both of which

have been correlated with c lutch sex rat io (Shaveret  a l . ,  1988b; Shaver,  1989b).

Values for the mean middle third of incubation period temperature and incubation

period were inserted into equations previously derived correlating these variables

with percent females. Using the equation correlating percent female with the

mean middle third of incubation period temperature [Y =-1297.8747 +44.7152X

(Shaver et al, 1988b)1, the percent females estimated for each of the 1 1 clutches

that were held at the incubated facil i ty ranged from 64.0-99.60lo, with a mean for

those 11 clutches of  87.1o/o (Table 11).  Using the equat ion correlat ing percent

female wi th the incubat ion per iod tY =772.343-14.634X (Shaver,  1989b)1,  the

percent femates estimated for each of those 1 1 clutches ranged from 26.0-

100.006, wi th a mean forthose 11 clutches of  58.7o/o (Table 11).  To est imatethe
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overall percent females produced from the 11 emp's ridley clutches that were

held at the incubation facil i ty during 2OOO, percent females derived for the

x determination and both1 1 clutches based on results from histological

equations were compared. The three means v ried considerably and ranged from

47.8-87.1 % females.  However,  the est imate on mean middle third of

incubat ion temperatures (87.106) may have n more reliable than the other

estimates. Few samples were available to de the estimate based on histology.

Incubation periods were extended during 2OOO to the protocol of leaving l ids

off for longer time periods; this l id protocol

the equation relating incubation period and

1 989b) .

established in 1999, years after

female was derived (Shaver,

SEA TURTLE DINGS

General

Stranded sea turtles are those individuals loc washed ashore or f loating, either

ptured incidentally (such as in
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alive or dead. Sea turtles known to have been

active fishing or f isheries operations, on power

included in stranding totals. Stranded sea turtl

documented in conjunction with the STSSN. I

intake grids, etc.) are not

found on the Texas coast are

ve as the Texas Coordinator of

the STSSN and tabulate stranding and nesting llies for Texas. Stranded sea

turtles are located during systematic surveys in response to information

provided by the public, law enforcement offici

surveys for stranded turtles are conducted al

, and beach workers. Systematic

Texas Gulf beaches at least once

per week throughout the year. However, in T

patrols are conducted, systematic surveys for

Gulf beach areas where nesting

conducted repeatedly each day during the

tings and strandings are

patrol season.

Each turtle found stranded in Texas is d on a standardized form and

photographed. Locat ions are c lassi f ied as ei
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associated beaches) or inshore (bays, inlets, and channels and associated

beaches). Locations are also categorized according to statistical z"ones that were

designated by the National Marine Fisheries Service. Zones 17-21 are focated

from north to south along the Texas coast, with the majority of zone 17 located in

adjacent Louisiana and PAIS located in roughly the southern half of zone 20 and

northern half of zone 21.

Live stranded turtles are taken to rehabil itation facil i t ies and dead turtles are often

salvaged for specimen collection and/or necropsy. Most of stranded turtles

documented in Texas are found dead. However, the numbers of dead turtles

reported by the network underestimate mortality, since only a portion of dead

turtles actually wash ashore and then can be documented.

Four hundred twelve sea turtles were located stranded along the Texas coast

during 2OOO (Table 12). One head-started sea turtle was also located stranded

during this time (Table 13), but is not included in any further totals or discussion.

Among the 412 turtles that were located stranded were 1OO Kemp's ridley, 1 63

loggerhead, 90 green, 14 leatherback, 28 hawksbi l l ,  and 17 unknown species

turtles. The total number of turtles found stranded in Texas during 2000 1412)

was the fifth highest annual total since the STSSN was established.

Of the 412 stranded turtles, 54 were located in inshore areas and 358 in offshore

areas. The 358 turtles found offshore in Texas during 2000 included none found

in stat ist ical  zone 17, 71 in zone 18, 30 in zone 19, 177 in zone 20, and go in

zone 21. Overall, 72o/o of Texas offshore strandings were located in zones 20 and

21. The total number of sea turtles found stranded offshore in zones 20 and 21

during 2OOO (2571 exceeded the total numbers found stranded in zones 20 and 21

during all other years.
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Strandings were more numerous in February,

during any other months in 2OOO (Table 12, Fi

measuring more than 1O.O cm SLCL decreased

waters off the Texas coast were closed to sh

Closure (11 May through 9 July 2OOO) (Fig.  6) .

Of the 412 stranded turtles, 89 were found ali

323 dead individuals included 36 that were

moderately decomposed (cod e 2!., 148 that

37 that were a dried carcass (code 4), and 10

Part or al l  of 1 17 dead individuals were salv

necropsy (f inal disposit ion = 3). Specimen

conducted on several turtles that died during r

During 2OOO, 45 of the 358 turtles found str

stranding causes {one hypothermic stunned; 2

that drifted onto shore with currents; one

tied around it; f ive entangled in non-fishing

line; f ive entangled in fishing net; four with

hook in the mouth). Eighteen of the 54 turtles

to l ikely stranding causes (five hypothermic

one with possible mutilation; three wedged in j

mouth or other body part; one post-hatchling

one entangled in f ishing net;  and, one entang

stranded turtles (five offshore, five inshore) we

in jur ies and/or l ikely boat col l is ion in jur ies,  but

infl icted either pre- or post-mortem. Some stra

signs of interactions with sharks and other ani

been the result of post-mortem scavenging.

I
I

rch, April, May, and October than

6). Strandings of sea turtles I
ightly when Gulf of Mexico

trawling during the Texas I
I

and 323 were found dead. The

dead (code 1l ,  92 that were

severely decomposed (code 3),

at were only a skeleton (code 5).

for specimen collection or

I
I
I

ions and necropsies were also

abil itation efforts. I
offshore were l inked to l ikely I

hatchl ings and post-hatchl ings

tin jetty rocks; one with a rope

medium; five entangled in fishing

ible mut i lat ion;  and, one with a I
ound stranded inshore were l inked Ined; four entangled in f ishing l ine;

y rocks; two with a hook in the I
I

drifted onto shore with currents;

in a rope).  Addi t ional ly,  1O

found with l ikely boat propeller

wounds could have been t
ed turtles found during 2OOO had

t
I
t

, but these injuries could have
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Strandings of adult Kemp's ridley turtles

Twenty-three adult Kemp's ridleys ( > 60.0 cm SLCL) were located stranded on

the Texas coast during 2OOO. This is more than the 18 found during the entire

year in 1999, but fewer than the record 37 found dur ing the ent i re year in 1998.

These 23 stranded adults found during 2OOO were documented between 7

January and 18 October. Twenty-one of the 23 were located dead; the two

individuals located alive were transported to a rehabil itation facil i ty but died within

24 hours.

The 23 included 1O females,  s ix males,  and seven undetermined sex. None of  the

23 had any evidence of l iving, magnetic, PlT, or metal tags. However, many of

them were missing fl ippers and/or scutes and hence could not be thoroughly

examined to determine if they were from the experimental project or had been

tagged previously.

Unfortunately, more adult Kemp's ridleys are typically found stranded in Texas

than in any other U.S. state,  even though adul t  Kemp's r id leys forage in,  and

migrate through, near shore waters of several other U.S. states. Thirty-four adult

Kemp's r id leys were found stranded in the U.S. dur ing 2000; including 23 found in

Texas, nine in Flor ida,  one in Louis iana, and one in Georgia.  Twelve of  the 23

were found stranded in zone 2O and more adult Kemp's ridleys were found

stranded in zone 20 dur ing 20OO than in any other U.S. zone that year.  Of the 23

found in Texas, 16 were found offshore in zones 2A and 21.

Deaths of adult Kemp's ridleys could have reduced nesting on the Texas coast

during 2OOO. Eleven of the adult Kemp's ridleys found during 2OOO were located

at PAIS, including seven that were located before the 2OOO Kemp's ridley mating

and nesting seasons were over. Five confirmed Kemp's ridley nests were located

at PAIS dur ing 2000, in comparison to the 1 1 found there in 1999. In contrast ,
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no dead adult Kemp's ridleys were found on Padre lsland or Boca Chica

Beach during 2OOO until after the Kemp's ridleymating and nesting season was

reas was located on July 24. Sixcompleted; the single individual found in these

nests were located on South Fadre lsland and a Chica Beach during 2OOO, in

comparison to three located there during 1999.

About half of the adult Kemp's ridleys found ed on the Texas coast during

recent years were females and the loss of eachfemale represents a loss of up to

three clutches/nesting season, potentially for y years of nesting. The success

of efforts to increase nesting by Kemp's ridleysin south Texas could be

threatened by continued mortality of adults in

nest ing beaches (Shaver,  1999a).

Strandings of hatchlings

The number of hatchlings and post-hatchlings (

found stranded on south Texas beaches during

eafter referred to as hatchlings)

h year since 198O has varied

greatly. A considerable increase in these ings occurred dur ing 199O, when

53 were found on North Padre and Mustang lsl

t ime considerable effort has been expended to

stranded turtles.

s (Shaver,  1990).  Since that

etect and rehabil itate these small

Twenty-five hatchlings were found washed along the Texas coast during

20OO and these were located between 18 Juneand 5 October (Table 14). Among

x hawksbi l ls.  As during 199O-the 25 hatchl ings were 19 Kemp's r idleys and

1999, pedestrians located most of the hatchli

1 993; 1 994a; 1 996c; 1 997b; 1 998b; 1 999b;

( S h a v e r ,  1 9 9 0 ;  1 9 9 1 ;  1 9 9 2 b ;

Stranding locations and dates were noted for hatchling and most were

(Table 1 4). To assess possiblemeasured for SLCL, SLCW, CCL, CCW, and

offshore from south Texas
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age and origin of the hatchlings, most were examined for the presence of an

umbilical scar, egg tooth, internal yolk (if dead), gut contents (if dead), wounds,

and epizoans (Table 14).  Addi t ional ly,  most that  were found dead or died dur ing

rehabil itation were necropsied in an attempt to determine cause of death and

remove gonads for histological sex determination. Gonads were shipped to the

Texas A&M University, Veterinary Diagnostic Laboratory, where histology was

used to determine the gender of the dead hatchlings ffable 14).

Two of the Kemp's ridley hatchlings l ikely originated from clutches that were laid

in south Texas, incubated under protected conditions, and released by biologists;

both were excluded from stranding totals due to their  l ikely or ig in.  The Kemp's

ridley hatchling found washed ashore on 1O July 2OOO was almost certainly from

clutches 9 or 10that were released from 7-1O June. The Kemp's r id ley hatchl ing

found washed ashore on 22 July 2OOO was almost certainly from clutch 12 that

was released earlier that day. These two hatchlings were the size of newly

hatched turt les and possessed an umbi l ical  scar andlor an egg tooth (Table 14).

Both were found a relatively short distance north of the release sites; the

prevail ing currents would have taken released hatchlings northward. lt is unlikely

that they had been in the water for several days prior to stranding since each was

without epizoans and wounds.

The remaining 23 hatchlings were categorized as true strandings since they could

not be l inked to any known releases. Based on size and various attributes {egg

tooth, umbilical scar, a relatively large quantity of internal yolk, and no gut

contents), one stranded Kemp's ridley (LK-OO-3O) may have emerged from an

undetected south Texas nest. However, it is unlikety that any of the other 22

stranded hatchlings originated from south Texas nests.



FUTURE

During 2001, the USGS, NPS, and our cooper will continue public education

programs, beach patrols, investigation and ion of nesting sea turtles and

nests, and satellite tracking of nesting Kemp's turtles on North Padre lsland.

We will also provide technical assistance to working elsewhere in the state.

One base camp will be operated on North Pad lsland during the 2001 patrol

season, to increase the effectiveness of the program there. Operation of

the sea turtle egg incubation facil i ty at PAIS, t only such facil i ty on the Texas

r cooperators will continue effortscoast, wil l continue. The USFWS, GPZ, and

on South Padre lsland and Boca Chica Beach

will be transported to a protective corral loca

nests found there during 2OO1

continue to be the vehicle type used to condu

on Boca Chica Beach. ATVs wil l

most patrols to detect nesting in

south Texas. Participation in the Sea Turtle Str

continue. I will continue to serve as the Texas

ing and Salvage Network wil l

continue to tally stranded sea turtles and sea nests found in Texas.
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Table 5. Temperatures (Celsius) recorded in t
Igland National Seashore for egg lncubat
control boxes during 2OOO!.

incubat ion faci l i ty at
boxes, air temperature

Padre
probes, and

I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Temperature
Meaeured

Clutch 1A
Clutch 18
Clutch 2A
Clutch 28
Clutch 3
Clutch 4
Clutch 5
clutch 6A
Clutch 68
Clutch 7A
Clutch 7B
Clutch 8
Clutch 9
c lutch 10
Clutch 11
Clutch 13A
clutch 13B
CLutch 14A
Clutch 148
Clutch 15A
Clutch 158
Clutch 1.5A
Clutch 168
Clutch 17A
Clutch 178
Clutch 18A
Clutch 18B

Air  1
Air  2
Air  3
Control 1
Control 2
Control 3

t A i r 1 =

A i r 2 =
A i r 3 =
Control
Control
Control

1 , 1 1 1  2 4 . 3 - 3 3 . L
1 , 1 1 1  2 4 . 5 - 3 2 . 3
1 , O 7 1  2 5 . 2 - 3 1 . 3
1 , 0 5 5  2 5 . 4 - 3 2 . O
1 , O 9 4  2 7 . O - 3 2 . 4

9 7 4  2 4 . 2 - 3 2 . 4
1 , O 9 8  2 3 . 9 - 3 3 . 6
1 , 0 1 9  2 6 . 8 - 3 2 . 4
1 , 0 5 9  2 6 . 8 - 3 2 . 5
1 , 1 3 9  2 6 . 2 - 3 3 . 2
1 , 0 9 1  2 6 . 8 - 3 3 . 3
1 , 0 9 8  2 4 . 2 - 3 3 . 4
1 , 0 o 0  2 8 . 1 - 3 3 . 5
1 , 0 o 0  2 8 . 7 - 3 3 . 9
1 ,  1 3 9  2 5  . 9 - 3 2 . 3
1 , 3 0 8  2 8 . 3 - 3 2 . O
1 , 3 3 0  2 8 . 8 - 3 1 . 3
I , L 9 2  2 6 . 7 - 3 2 . 7
I , 2 t t  2 6 . O - 3 2 . 5
1 , 1 9 6  2 8 . 8 - 3 2 . 3
1 , 1 9 6  2 9 . O - 3 2 . 5
r , 2 L 4  2 8 . 3 - 3 2 . 8
L , 2 t 4  2 7 . 9 - 3 2 . 2
t , t 9 2  2 7 . 9 - 3 3 . 5
L , L 9 7  2 7 . 8 - 3 3 . 1
L , 2 8 7  2 8 . 5 - 3 1 . 3
I , 2 8 7  2 8 . 8 - 3 1 . 6

3 , 5 5 5  1 3 . 8 - 3 4 . O
3 , 5 5 5  t 2 . 9 - 3 3 . 7
3 ,  5 5 5  1 3  . 4 - 3 2  .  5
3 , 5 5 5  2 5 . 2 - 3 2 . 1
3 , 5 5 5  2 5 . 0 - 3 0 . 9
3 , 5 5 5  2 4 . O - 2 9 . 9

3 0 . 4 ( 0 . 0 )
3 0 . 1 ( 0 . 0 )
2 e . 8 ( o . 0 )
3 0 . 4 ( O . O )
3 0 . 7 ( 0 . 0 )
3 0 . s ( 0 . 0 )
3 O . 3 ( 0 . O )
3 0 . 5 ( 0 . 0 )
3 O . 7 ( 0 . 0 )
3 I .  1 (  0 . 0  )
3 O . 8 ( 0 . O )
3 O . s ( 0 . 0 )
3 1 . 0  (  0 . 0  )
3 1 . 3  (  0 . 0  )
3 0 . 6 ( 0 . 0 )
3 0 . 5 ( O . 0 )
3 O . 3 ( 0 . 0 )
3 0 . 5 ( 0 . 0 )
3 0 . s ( 0 . 0 )
3 0 . 4  (  0 . 0  )
3 0 . 4 ( O . O )
3 0 . 1 ( 0 . o )
2 e . 9 ( 0 . 0 )
3 0 . 4  (  0 . 0  )
3 0 . 3 ( O . O )
3 0 . 0 ( 0 . 0 )
3 0 . 1 ( 0 . 0 )

3 0 . 7 ( 0 . 0 )
3 0 . 3 ( O . 0 )
2 e . 6 ( O . O )
3 0 . 1 ( O . O )
2 e . 2 ( 0 . 0 )
2 8 . 6 ( O . O )

Ent i re  fncubat ion  Per lod Middle Third of Incubation period
N Range Uean(S.E.  )  MedianRange l . tean(S.8.  )  Medtan

3 0 .  7
3 0 .  5
3 0 .  o
3 0 .  7
3 0 .  8
3 0 . 8
3 0 . 3
3 0 .  6
3 0 . 8
3 1 . 2
3 1 . 0
3 0 .  6
3 0 . 8
3 1 .  O
3 0 . 6
3 0 .  5
3 0 . 4
3 0 .  6
3 0 .  s
3 0 . 3
3 0 .  3
3 0 . 0
2 9 . 8
3 0 .  2
3 0 . 2
3 0 .  0
3 0 .  1

3 0 . 8
3 0 .  4
2 9 . 6
3 0 . 2
2 9 . 4
2 8 . 8

3 8 7  2 9 . 2 - 3 2 . 4
3A7 29.O-32.O
3 5 5  2 7 . 5 - 3 1 . 3
359 28 .2-3L .9
355 28 .6-32 .L
3 4 s  2 8 . 3 - 3 2 . 2
333 29 .O-32.7
3 5 0  2 9 . 5 - 3 1 . 5
3 8 4  2 9 . 6 - 3 2 . 2
4 0 8  2 9 . 7 - 3 2 . 6
3 8 4  2 9 . 9 - 3 2 . 4
3 8 4  2 8 . 2 - 3 L . 4
3 6 0  2 9 . 4 - 3 2 . O
3 6 0  3 0 .  s - 3 2 . 5
3 8 0  2 9 .  s - 3 1 . 5
4 2 8  2 9 . 8 - 3 1 .  s
452 29 .5-3L .3
4 0 4  2 9 . 6 - 3 1 . 6
4 0 4  2 9 . s - 3 1 . 4
408 29 .2-3L .4
408 29 .2-3 t .6
408 29 .L-32 .3
4 0 8  2 9 . 1 - 3 1 . 8
4 0 8  2 9 . 7 - 3 2 . 4
4 0 8  2 9 . 8 - 3 2 . 6
4 3 0  2 9 . 3 - 3 1 . 3
430 29 .4-3L .2

incubat ion fac i l i ty .
incubat ion fac i l i tv .

3 1 . 0 ( 0 . o )  3 1 . 1
3 0 . 8 ( O . 0 )  3 0 . 8
3 0 . 3 ( 0 . 0 )  3 0 . s
3 0 . 8 ( 0 . 0 )  3 0 . 9
3 0 . 9  ( 0 . 0 )  3 0 . 9
3 0 . 9 ( 0 . o )  3 1 . 0
3 0 . 8 ( 0 . 0 )  3 o . e
3 0 .  s  ( o . 0 )  3 0 , 5
3 0 . 8 ( 0 . 0 )  3 0 . 7
3 1 . 3 ( 0 . O )  3 1 . 3
3 1 . O  ( 0 . 0 )  3 1 . 1
3 0 . s  ( o . 0 )  3 0 . 7
3 0 .  e  ( 0 . 0 )  3 0 . 8
3 1 . 3 ( 0 . 0 )  3 1 . 1
3 0 . 5  ( 0 . 0 )  3 0 . 6
3 0 .  s  ( O . 0 )  3 0 .  s
3 0 . 3  ( 0 . 0 )  3 0 . 3
3 0 . 5  ( 0 . 0 )  3 0 . 5
3 0 . 4 ( 0 . 0 )  3 0 . 4
3 0 . 2  ( O . 0 )  3 0 . 2
3 0 . 2  ( 0 . 0 )  3 0 . 2
3 0 . 5  ( 0 . 0 )  3 0 . 4
3 0 . 3  ( 0 . 0 )  3 0 . 2
3 0 . 7  ( O .  O )  3 0 . 6
3 0 . 7  ( 0 . o )  3 0 . 6
3 0 . 3  ( 0 . 0 )  3 0 . 3
3 0 . 3  ( 0 . 0 )  3 0 . 3

air probe on
air probe on
air probe on
1 = contro l
2 = control
3 = control

top shel f  o f  PAIS incubat on  fac i l i t y .
middle shel f  o f  PAIS incu
bottom shelf of PAIS incu

ion fac iJ- i ty .
t i on  f ac i l i t y .

box on top shel f  o f  PAIS i
box on middle shel f  o f  PAI
box on bottom shelf of PAI

bat ion  fac i l i t y .
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Table 7. Lengths and
Texaa coast and
Seashore during

weights of  l ive hatchl ings
incubated in the incubation
2 0 0 0 .

from clutches detected along the
fac i l i ty  at  Padre Is land Nat ional

t CIutch
Number

Straiqht-l ine Carapace Lenoth lrnm)
N1 Range Mean  (  S .  E .  ) Median

Weioht  lo l

Range M e a n ( S . 8 .  )  M e d i a n

I
I
I
I
t
I

1
2
3
4
5
6
7
8
9

10
1 1
13
14
1 5
1 5
L7
1 8

1 1 1
]-L2

7 0
7 0
84

L t 0
9 2
5 5
8 5
9 6
5 8
2 4
9 8
92
9 4

169
4L

3 8 . O 2 - 4 3 . 2 s
4 2 . 0 2 - 4 7 . 4 2
4 1 .  1 6 - 4 6 . 9 9
3 6 .  4 1 - 4 4 .  9 8
40.25-45.37
4 1 . 0 s - 4 5 . 0 4
3 6 . 7 5 - 4 9 .  6 0
40.62-46.64
3 7  . 2 s - 4 9 . 9 L
3 9  . 3 5 - 4 4 . 5 2
3 5 . 5 4 - 4 4 . 2 3
4 0 . 9 A - 4 7  . 7 0
4s .92-49.37
45.92-49 .45
4 6 .  5 3 - s 1 . 4 3
4 7  .  0 8 - 5 4 .  5 5
4 0 . 6 7 - 4 7 . t 6

4 t . 2 L ( O . 0 e )
4 4 . 4 s ( 0 . 1 1 )
4 4 . 5 0 ( 0 . 1 1 )
4 t . 7 3 ( O . 2 1 )
4 2  . 9 2  (  0 .  1 1 )
4 4 . 3 2  (  0 . 0 8  )
4 3 . 0 1  (  0 .  1 7  )
4 4 . 9 4 ( 0 . 1 6 )
4 2 . 3 3 ( O . 1 ? )
4 2 . s 2  (  0 .  1 1 )
4 0 .  s 8  (  O . 2 3  )
4 4 . 4 2  (  O .  3 3  )
4 7 . 7 5  ( O . 0 8 )
4 7  . 9 9  ( O . 7 2 1
4 9 . 0 1 ( 0 . 1 0 )
s 2 . s s ( 0 . 0 8 )
4 3 .  e 1  (  0 . 2 6  )

1 0 . 9 8 - 1 6 . 2 5
ts  . 72 -20 .L4
1 5  .  5 5 - 1 8 . 9 5
L 2 . O 6 - L 6 . 2 4
14 .  08 -20 .  08
1 5 .  9 2 - 2 0 . 0 3
1 3 .  4 0 - 1 9 . 9 0
ts  . 70 -20 .48
1 3 . 5 5 - 1 7 . 8 0
1 5 .  1 7 - 1 8 . 9 0

9 . 8 9 - 1 6 . 8 1
1 5 . 8 4 - 1 9 . 9 6
2 0 . 5 2 - 2 s . s 7
19 .82-26 .O9
23 .42-28 .47
1 9 . 9 s - 3 1 . 3 0
1 5 . 7 3 - 2 1 . 0 0

L 4 . 7 7  ( 0 . 0 6 ' )  L 4 . 7 8
1 8 . 0 s  ( o . 0 9  )  1 8 .  0 2
1 7 . 1 s ( O . 0 7 )  1 7 . 1 9
1 4 . 5 5  ( 0 . 1 1 l -  t 4 - s 2
t 7  . s 2  (  0 .  1 3  |  t 7  . 7 3
1 8 . 4 8  ( 0 .  O s  )  1 8 . 4 8
1 7 . s 6 ( 0 . 1 2 1  I 7 . 7 2
1 8 . 7 9  ( O . 1 3 )  1 8 . 9 1
1 6 . 2 s  ( 0 . 1 0 )  1 6 . 3 5
t 7 . 2 O ( 0 . 0 7 )  1 . 7 . 2 2
L 4 . 4 3  ( O . 1 9  )  1 4 . 5 6
t 8 . 2 9 ( O . 2 2  )  1 8 . 1 8
2 3 . 0 6  ( O . 1 2  |  2 2 . 8 0
2 3 . 8 1  ( 0 . 0 9 )  2 3 . 9 0
2 s . 4 7  ( 0 . 1 0 )  2 s . 4 7
2 7 . s 7  ( O . L O )  2 7 . 7 4
1 8 . 7 4 ( 0 . 2 1 )  1 8 . 9 3

4 L . 2 0
4 4 . 3 9
4 4 . s 9
4L.82
4 3 . 0 s
4 4 . 3 8
4 3 . 1 3
4 s . t L
4 2 . 4 9
4 2 . 5 L
4 0 . 9 0
4 4 . 5 5
4 7 . 7 6
4 7 . 9 9
4 9 . 0 1
52.60
4 4 . 0 4

t N = n u m b e r m e a s u r e d .

I
I
I
I
I
I
T
I
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t
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 1

0 1 5 3 8 1 5 8 2 6
0 0 2 0 0 1
0 2 3 3 4 1 5
0 0 0 0 0 2
0 0 0 0 0 1
0 0 0 0 0 0
o 0 0 1 0 0
o o o 1 0 0
0 0 0 0 0 1
o 0 0 1 0 0
0 0 1 0 0 1
o o 0 0 0 0
o o 0 0 0 0
0 0 0 0 0 1
o 0 0 0 0 2
o 4 0 4 2 4
0 s 2 L 2 3
o 2 0 3 3 2
o 2 0 1 0 3

Table 8. Resultg of analyees of unhatched Kemp'
determination3 for Kemp'a ridley clutcheg
incubated in the incubation facil i ty at P
2 0 0 0 .

Parameter

Analvses of unhatched eqos
no. unhatched 2

infert i le 1
fertile w/o embryos 1
stage 10 embryos 0
Etage 11 embryos O
stage 12 embryos 0
Etage 13 embryos 0
stage 14 embryos 0
Etage 15 embryos 0
stage 18 embryos 0
stage 20 embryos 0
stage 22 embryos 0
etage 25 enbryoE O
Etage 27 embryos 0
stage 28 embryos 0
stage 28-29 embryos 0
stage 29 embryoE 0
stage 29-30 embryos 0
stage 30 embryos 0

ridley eggsl'2 and hietological sex
tected along the Texas coast and

Ieland National Seashore during

I stage of development at death.

formed hatchling from clutch 3 that
ccumbed.

1 0

4
1
I
0
0
0
0
0

1 5  1 8
L 2

L2 1
0 0
o 0
0 0
o o
0 0
0 0
o 1
o 2
o o
0 0
1 0
0 0
0 1
o 2
o 4
1 5

no.
no .
n o .
no .
no .
n o .
no .
n o .
n o .
n o .
n o .
n o .
n o .
no .
no .
no .
no .
n o .

1
0
1
0
o
0
0
o
0
o
o
o
o
0
0
o
o
0
o

0 1 0 2 5 7 7
0 s 1 1 2 6
o 5 I 4 s 1

analyzed
rnales
femaleg

1 Cratz (1982) was used to categor ize embryologi
2 No twinE were found.
3 fncluded in sex determination analyses r^ras one

was transferred to UTUSf for prolonged care but

o o 2 t 2
0 0 2 4
o 0 0 8

n o .
n o .
n o .
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Table 9. Reeulte of analyses of unhatched loggerhead and green turtle eggsl,2 and
histological sex determination3 for loggerhead and green turtle clutches
detected along the Texas coast during 2000.

I Clutch Number
Pararneter 18t 71 61 51 41 3

9 8
1 0
5 1

2
3
1
I
1
0
1
0
3
3

t 2
I
2

t
I
I
I
t
I

AnalyEes unhatched eqqe
no. unhatched
no.  in fer t l le
no. ferti le w/o embryoe
no. Etage 17 enbryos
no. etage 18 embryos
no. Etage 19 embryos
no. stage 20 embryos
no. Etage 21 embryoe
no. Etage 22 embryos
no. Etage 24 embryos
no. stage 25 embryos
no. stage 26 embryos
no. stage 27 embryos
no. etage 28 embryos
no. stage 29 embryos
no. stage 30 embryos

Histoloqical sex determination for late-staqed embrvoe and dead hatehlinos

3
0
2
0
I
o
0
0
0
0
0
0
o
0
o
0

4 1
8

L 7
0
0
0
0
2
L
2
2
L
a
4

2
5
1

6
3
3

5
o
4
0
0
0
0
0
0
0
0
0
1
0
1

0

2
o
2
0
0
o
0
o
0
0
0
0
0
0
0
0

6
1
5
o
o
o
o
o
0
o
o
o
o
0
o
0

0 0
0 0
0 0

o
0
0

2 2  1
5 0

1 6  1t
I
t
I
I
t
I
t
I

no. analyzed
no.  males
no. females

t uilLer (1985) was used to categorize embryological stage of development at death.
2 one set of twins found in clutch 17 and one Eet of twins found in clutch 18.
3 Included in eex determination analyEes was one weak hatchling from clutch 14 that

was trangferred to UTMSI for rehabil itation but succumbed.



Tab1e 1O. Deformed
and deformed
i.ncubation in
2 0 0 0 .

hatchlingg from gea turtle
embryoe found withLn unha

the incubation facil i ty at

Clutch
Number Species Stage

hatchl ing No left eye,LK

LK 3 0

2 9

28-29

28-29

hatchling

center of p
release, tr

No egg tooth,
dead embryo

SmaII  eyes,

No lef t  eye,
r ight,  jaws

Snout short;

Kyphotic; l ive

8

9

LK

LK

LK

LK

1 1

L2

E located along the Texas coast
egge that had undergone full-term

t
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

eggE tnat hacl unclergone full-term
dre Island National Seashore during

itieg Observed and Comments

left front f1J-pper, soft spot in
stron; l ive hatchling too weak for
gferred to UTMSI and died there

anout ,  no eyeE, top jaw spl i t ;

on head; dead embryo

on head, snout twisted to the
crossed; dead embryo

embryo

hatchJ.ing that was released

52



I
I
I

Table 11. Egtimated and identif ied sex ratios for eea turtle clutches detected
along the Texae coagt and incubated at the incubation facil i ty at Padre fsland
National Seaghore during 2OOO.

t Clutch
Number

Estimated t Female
Based on Temperaturel

Egtimated t Female
Based on Incubation Period2

Ident i f ied *  Female
Baged on Histology3

T
I
t
I
t
I
T
I
I
t
I
I
I
I
I

1
2
3
4
5
6
7
I
9

10
1 1
13
l4
1 5
1 6
1 7
18

overallr
L. kenpii
c. catett,a

7 8 . 2 & 8 8 . 5
5 5 . 9 & 7 7 . 3

8 4 . 6
8 3 . 3
7 9 . a

5 7 .  5 & 7 9 . 3
8 9 . 3 & 9 9 . 6

6 4 .  O
8 1 .  I
9 9 .  5
7 0 . 2

:

8 7 . 1

2 6 . O
5 5 . 3 & 6 9 . 9

4 0 .  6
1 0 0 .  o
4 0 .  5

55 .  3&84.  5
1 1  .  4 & 4 0 .  6

4 0 . 6
9 9 . 2
9 9 . 2
n : .  .

:

s 8 .  7

olo
6 6 .  6
s 0 .  o

s 0 .  o
s 0 .  o
8 0 .  o
7 L . 4
1 4 . 3
7 2 . 7

1 0 0 . 0

uolo

4 7 . 8
7 2 . 4

I Calculated using eguation relating t female and mean middte third of incubation
per iod temperature for  Kemp's r id ley lY=-I297.8747+44.7I52X1 (Shaver et  a l . ,  1988b).

2 calculated using eguation relating t female and incubation period for Kemp's
r i d l e y  ( Y = 7 7 2 . 3 4 3 - 1 4 . 6 3 4 X )  ( S h a v e r ,  1 9 8 9 b ) .

3 calculated based on resul ts  of  h is to logical  analyses of  gonads f rom dead
hatchl ings and late-staged embryos (see Tables 8 and 9 for  sample s izes analyzed).

t Mean for the eight Kemp's ridley and three loggerhead clutches from which
samples were analyzed. No sampleE were analyzed for C. mydas.
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Figure 1. Number of kilometers patrolled on North Padre lsland, Texas from 198&2(Xl.

E Vo lun teers

I  N P S / U S G S

14,00o

12,000

10,000

8,000

6,000

4,000

2,000

0

1990 1991 1992 1993 1994 1995

YEAR

1 996 1 997 1 998 I  999

Figure 2. Number of hours various groups spent conductang patrols on North Padre
lsland, Texas from 199G2fiX).
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Figure 5. Movements ol a Kemp's ridley sea turtle after deployment of transmitter 24857,
21 April 2m0 - 14 November 2000.
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Figure 6. Number of stranded sea turtles (excluding head-started turtles and
hatchlings/post-hatchlings) located on offshore beaches along the Texas coast
during each week from January through December, 2000.


