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Assessment of Sea Turtle Mortality Rates Our study was conducted to assess the mortality of

sea turtle populations in the region of Bahia Magdalena.
The specific objectives were to identify which species
are experiencing the highest mortality levels in this
region; to determine the size classes that are most com-
Susan C. GarDNER' AND WALLACE J. NicHoLs #® monly vulnerable, and to estimate the magnitude of
mortality of sea turtles in this region.
'Programa de Recursos Pesqueros y Oceanografia, Methodology— Bahia Magdalena is located on the
Centro de Investigaciones Biologicas Noroeste, S.C.,  pacific coast of the Baja California Peninsula between
Mar Bermejo No. 195.; CoI..PIay.a Palo de Santa’Rllta, 24°15'N and 25°20'N, and 111°30'W and 112°15'W
A.P. 128, La Paz, Baja California Sur, 23090 México (Fig. 1). As a result of seasonal marine upwelling, itis a

[Fax: 52-112-536-25; E-mail: sgardner@cibnor.mx]; . . . oo
2wildcoast, P.O. Box 324, Davenport, California 95017 USA highly productive lagoon that is sheltered from Pacific

in the Bahia Magdalena Region,
Baja California Sur, México

[Fax: 831-426-0347; E-mail: wjnichols@wildcoast.net]; waters _by two barrier islan_ds, Isla Magdalena and Isla
*Department of Herpetology, California Academy of Sciences, Margarita. Because of a high evaporation rate and the
San Francisco, California 94118 USA lack of fresh water inflow, Bahia Magdalena is consid-

ered areverse estuarine environment with normal marine

In Mexico, declines in sea turtle populations in thesalinity levels at the mouth of the bay and higher values
Gulf of Mexico and Caribbean Sea have been well docunear shore.
mented and primarily attributed to pressures from ma-
rine pollution and harvest (Marquez-Millan and
Villanueva, 1988). Much less information is available
for the northwest coast of Mexico and the Baja California
Peninsula. This region is considered the largest reservoir
of commercially important marine organisms in the coun-
try and coastal lagoons, such as Bahia Magdalena, pro
vide important feeding and developmental grounds for
sea turtles (Alvarado and Figueroa, 1990; Nichols and
Seminoff, 1994; Nichols et al., 1998; Nichols et al.,
2000). Five different sea turtle species are known to
occur in this region: the East Pacific green tur@bdlo-
nia myda}, locally known as the black turtleC( m.
agassizi) (see Karl and Bowen, 1999 and Pritchard,
1999, for reviews on taxonomy), the Pacific loggerhead
(Caretta carettd, the olive ridley Lepidochelys
olivaced, the hawksbill Eretmochelys imbricaja and
the leatherbackdermochelys coriacea

In 1972 the Mexican government began to regulate
the capture of sea turtles (Secretaria de Pesca, 1990).
Although regulations now exist that forbid the capture or
consumption of turtles, they are often difficult to en-
force. Along the Baja California Peninsula there are
numerous natural resource-dependent communities. |
many of these towns, such as those in the Bahia Magdalen
region, the majority of the inhabitants are employed as
fishermen who have limited economic alternatives. In
towns such as these, sea turtles have been historicall
considered a delicacy to be served on special occasion
(Caldwell, 1963; Felger and Moser, 1987). In addition to
being a food source, sea turtles were used by coastal
communities for various purposes including games and
decorations, and gained traditional, even spiritual, im-

portance. Despite the fact that it is illegal to deIiberaterF,g re 1.Map of the Bahia Magdalena region, Baja California Sur

. . . Igu . I on, baj I lasur,
t"’_‘kfa aturtle anywhere in MeX|cq, ithas proven t.o b? VerXiéxico, where surveys where conducted for sea turtle carcasses
difficult to control the use of this resource which is soduring the summer and fall, 1999.
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A search for sea turtle carcasses was conduct
throughout the Bahia Magdalena region from June &0
December 1999. This search included the towns ai 80

dumps of Puerto San Carlos, Puerto Magdalena, a
Puerto Alcatraz (Fig. 1). Also surveyed were the Pacifi 40 1
coastal beaches of Isla Magdalena and Isla Margarit
. . o X 20
The species was identified and the location of each turl )
carcass was determined using a handheld Garmin 0 - : B n_

Global Positioning System (GPS). 20 30 40 S50 &0 TO BO B0
The straight carapace length (SCL) of each turtl
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- . . Strai Carapace Length (e
was recorded using calipers, taken from the anteri ot - gth (omy
nuchal notch to the longest posterior point of the car: [ Carstta caretla
pa;;}e. After each carc?ss Wal? nlegstured, |_tdw(<j':1s lmartl B Cheionia mydas

(|
\év(;umr:r?gn spray paint or collected to avoid duplica P —

Initial surveys were conducted in June to identify - Lepidochelys olivacea
and mark all turtle carcasses, and then the surveys we.c
repeated throughout the 6-month study period in order tbigure 2. Frequency distribution of the straight carapace length of
. . sea turtle carcasses measured in the Bahia Magdalena region
estimate a rate of mortality based on the new turtle§yring the summer and fall, 1999.
found over time. The estimated mortality rate for the
Bahia Magdalena region was the number of new car- The size distribution of each of the 4 species is
casses found for each survey area divided by the amousihown in Fig. 2 (a standard error &f0.5 cm was
of time elapsed between surveys. calculated for all SCL measurements). The mean SCL of
Results— Over the 6-month study period, carcassedoggerhead turtles was 58.5 cm £ 180, S.D. = 11.1,
of 4 out of the 5 species known to occur along theaange = 26.6-83.4). The green turtle mean SCL was 59.8
peninsula were found. No leatherback turtles were enth = 267, S.D. = 13.7, range = 35.6-94.2).
countered. A total of 514 turtle carcasses were recorded The majority (78%) of the turtle carcasses were
(Table 1). Green turtles were the most frequently obencountered in the towns and dump sites of the region
served (=267, 52%), with loggerheads ranking secondTable 1). Turtle carcasses in the town of Puerto
(n=180, 35%). Olive ridleys(= 12, 2%) and hawksbills Magdalena made up 46% of all findings, in Puerto San
(n =6, 1%) were less frequently encountered. The specarlos, 28% of the carcasses were observed, and in
cies identity of approximately 10% of the carcasses’uerto Alcatraz they made up only 3%. Only 22% of the
found could not be determined due to their state otarcasses were found in the uninhabited areas of the
fragmentation. region. The minimum sea turtle mortality rate for this
region was estimated to be 47 turtles per month, or 564

Table 1 The location of sea turtle carcasses during surveysurtles per year.
conducted in the Bahia Magdalena region, Baja California Sur,  piscussion — The minimum sea turtle mortality
México, region during the summer and fall, 1999. ’

rate calculated for this region (564 turtles per year)

a) Surveys conducted in communities establishes an initial indication of the level of threats
occurring. This minimum estimate is most likely conser-
Puerto Puerto Puerto . . .
Species Magdalena San Carlos  Alcatraz  Total Vative as some turtles were likely overlooked or remains
S disposed of at sea and some areas were only surveyed a
C. mydas 119 123 12 254 i i
C. caretta 80 18 3 101 Single time. . .
E. imbricata 4 1 0 5 Turtle carcasses were 3.5 times more numerous in
L. olivacea 5 2 0 7 the towns and dump sites of the region than on the
Unidentified 30 1 2 33 uninhabited beaches and there were 2.5 times as many
Total 238 145 17 400 green turtles as loggerheads found in the towns. This
. _ suggests that the mortality of green turtles measured in
b) Surveys conducted on uninhabited beaches this region may be primarily related to domestic con-
Isla Isla sumption, which impacts both juvenile and adult ani-
Species Magdalena Margarita Unidentified Total mals. For carcasses measured, the green turtle mean SCL
C. mydas 11 0 5 13 (59.8 cm). was smaller than the_meqn Ien.gths reporteq for
C. caretta 78 1 0 79 this species in the Gulf of California (Nichols et al., in
E. irrwbricata 0 0 1 1 press a) and over 87% of the green turtle carcasses found
L. olivacea 5 0 0 5 i ¢ i
Unidentified 12 0 4 16 in the Bah_la Magdalena region were sma]ler than Fhe
average size of adults reported on Mexican nesting
Total 106 1 7 114 grounds (SCL = 77 cm; Figueroa et al., 1992).
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A stranded turtle found on one of the uninhabitatedAmy MacKinnon, Susannah Parker, Matthew Poti,
beaches was 6 times more likely to be a loggerhead thateather Schoonover, Nicole Serow, Jessica Ward, Lisa
a green turtle. Most loggerhead turtle mortality in thisCampbell, Sarah Hilbert, Nichole Tiche, and Kristin
region impacts juvenile animals that have not yet reachedilinskas. Rodrigo Rangel and Victor de la Toba Miranda
reproductive maturity. All of the loggerhead turtles mea-were invaluable contributors of local knowledge and assis-
sured had a smaller SCL (range 26-83 cm) than th&nce with transportation, and Melania L6pez and Samuel
average size of adults reported on nesting grounds (SOChavez Rosales assisted with technical expertise.
= 87 cm; Miller, 1997). This is likely a reflection of the
constitution of the local population, rather than selective LITERATURE CITED
mortality (Nichols et al., in press a).

A hindrance to this study was that some regions weréLvarapo, J.anp Ficueroa, A. 1990. The ecological recovery of
located in such isolation that they were difficult to access sea turtles of Michoacan, Mexico. Special attention: the black
and could not be surveyed more than once. For instance,turtle (Chelonia agassiz_)ii U.S. Fish and Wildlife Service,
during the fall surveys (September to November), 92 of Albuguerque, New Mexico, 51 pp.

CaoweLL, D.K. 1963. The sea turtle fishery of Baja California,
the 255 new turtles found were located along the north="p, . "~ e mick o nd Game 49:140-151.

ern be?‘CheS of Isla Magdalena' This region Contam.eeLlFFTON, K., Cornedg D.O.,AND FELGER, R.S. 1982. Sea turtles of
approximately 1.5 turtles/km but was surveyed only in  he pacific coast of Mexico. In: Bjorndal, K.A. (Ed.). Biology
September. Since these areas were not surveyed againand Conservation of Sea Turtles. Washington, DC: Smithson.
they could not be included in the mortality rate estimates. Inst. Press, pp. 199-209.
The western beach of Isla Margarita and the town oFeLcer, R.S.an0 Moser M.B. 1987. Sea turtles in Seri Indian
Puerto Alcatraz were also surveyed only once. Only 17 culture. Environment Southwest 519:18-21.
turtles were found in this town and only one carcass wal/GUEROA A., ALVARADO, J., HERNANDEZ, F., FODRIGUEZ, G., AND
found along the 20 km beach of this island. This contrasts ROBLES. J. 1992. Population recovery of the sea turtles of
. . Michoacan, Mexico: an integrated conservation approach.
greatly with the high numbers of turtles found on the Universi . A !
niversidad de Michoacan, Morelia, Michoacan, Mexico.
surveyed b?aCh.es qf Isla Magdale_na. TWO hypOtheseféARL, S.A.anp Bowen, B.W. 1999. Evolutionary significant units
could explain this difference: the directions of coastal yersys geopolitical taxonomy: molecular systemics afrafan-
currents, or less fishing off the coast of Isla Margarita. gered sea turtle (genG&elonig. Conservation Biology 13:990-999.
Two of the surveyed beaches of Isla Magdalena (wher®lirQuez-MiLLan, R.aND ViLLAaNUEVA,, A. 1988. Investigaciones
the highest number of stranded turtles were found) face sobre las tortugas marinas del Golfo y Caribe mexicanos. Los
northwest, while the beach on Isla Margarita faces Recursos Pesqueros del Pais, pp. 313-328.
westsouthwest. Furthermore, fishermen report higheMlLLERz J.D. 1997. Reproduct_ion in sea turtles. In: Lutz, P.L. and
fishing effort in waters offshore Isla Magdalena, in Bahia Musick, J.A. (Eds.). The Biology of Sea Turtles. Boca Raton,

. . . . FL: CRC Press, pp. 51-81.
Santa Maria, than in waters off Isla Margarita. AddI_NICHOLS, W.J.AanD SeminoFF, J.A. 1994. Sea turtles in the Gulf of

tional res_earch is needed to support or refute either California: where have they gone? Noticias del Centro de Estudios
hypothesis. . de Desiertos y Oceanos (6)1:8-10.

Itwas difficult to ascertain whether consumed turtlesNichors, W.J., Sminorr, J.A., aNp Resenpiz, A. 1998. Plastic
were incidentally or purposefully captured. However, “rototags” may be linked to sea turtle bycatch. Marine Turtle
local informants suggested that it is a combination of Newsletter 79:20-21.
both as well as an incomplete understanding of thélictots, W.J., Resenpiz, A., SEmiNOFF, J.A., AND ResENDIZ B.
Mexican regulations prohibiting turtle use (Nichols et 2000. Tr_anspacmc mlgratlor_1 of a Iog_gerhefid turtle .monltored
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away as Japan and southern Mexico contribute to the o . I
lati f din th . | f th . pressa. Research on East Pacific green turtles on Baja California
popu at'pns qun in the .reglo_na waters of the Baja feeding grounds: a general life history model. Proceedings of the
California Peninsula. Continuation of the rate of mortal-  >0th Annual Symposium on Sea Turtle Biology and Conserva-
ity recorded in this study, particularly if Bahia Magdalena tion. Orlando, Florida.
is representative of the entire region, will drasticallyNicHoLs, W.J., Sminorr, J.A.,AND Resenpiz, A. In press b. The status
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