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Abstract

With the purpose of identifying parasite and epibionts in the Olive Ridley turtle (Lepidochelys olivacea) that arrived to Cala-
bazas beach (Michoacan) and to Escobilla and Morro Ayuta (Oaxaca) beaches, skin and shell of 28 specimens were examined
for ectoparasites and epibionts. Necropsy was carried out on two individuals that arrived to the coasts of Oaxaca. Parasites
were collected from the predative nests and eggs. Feces from 19 turtles were collected, by cloacal lavage, and analyzed by the
Faust technique and by direct frotis stained with modified Ziehl-Neelsen and Giemsa methods. The higher percentage of the
turtles corresponded to cirripedio Conchoderma virgatum with 54.6%, followed by leech Ozobranchus branchiatus 28% and, in
less proportion, cirripedio Chelonibia testudinaria with 5.9% and amphipodo Caprella sp with 11.5%. Diptera larvae of the genus
Phrosinella sp and coleopther Trox suberosus were collected. Nowadays there is a high interest on the protection of wild animals
with direct participation of veterinary medicine. That is how the veterinarian can be directly involved in the resolution of turtle’s
problems. The contribution of the present study is to continue the research on taxonomic identification of ecto and endo-para-
sites in marine turtles and the effect and possible harm these parasites can induce in the host.
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MEXICO

Resumen

Con el propésito de identificar parasitos y epibiontes en tortugas Golfina (Lepidochelys olivacea) que arribaron a las playas de
Calabazas (Michoacén), Escobilla y Morro Ayuta (Oaxaca), se revisé la piel y el caparazén de 28 ejemplares para buscar ectopa-
rasitos y epibiontes. La necropsia se practicé en dos ejemplares de las playas de Oaxaca. Se recolectaron parasitos de los nidos
depredados y de los huevos; asimismo, mediante lavado cloacal, heces de 19 tortugas, aquéllos se analizaron con la técnica de
Faust y por medio de frotis directos que se tifieron con Ziehl-Neelsen modificado y Giemsa. El mayor porcentaje de los especi-
menes recolectados correspondio al cirripedio Conchoderma virgatum, con 54.6%, seguido de la sanguijuela Ozobranchus bran-
chiatus con 28%; y, en menor proporcion, el cirripedio Chelonibia testudinaria con 5.9% y el anfipodo Caprella sp con 11.5%. Se
recolectaron larvas de diptero del género Phrosinella sp, y del coledptero Trox suberosus. Actualmente se tiene mayor interés por
la proteccién de la fauna silvestre con la participacion directa de la medicina veterinaria; en este sentido, se puede involucrar
directamente al médico veterinario zootecnista en la solucidon de problemas en quelonios. La contribucién del presente estudio
consiste en que se continten realizando lineas de investigacion respecto de la identificacion taxonémica de nuevos ectoparasi-
tos y endoparasitos en tortugas marinas, asi como el efecto y dafo que dichos parasitos provocan al portador.
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OAXACA, MEXICO
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Introduction

n all its phases of development, the marine turtles,

as consequence of their ample geographical distri-

bution, habitat and biological characteristics are
highly vulnerable to: natural predation, commercial
capture, nest sacking, capture and killing of nesting
females on beaches, incidental capture of juvenile and
adult specimens, illicit commerce of marine turtle sub-
products and loss of reproductive and feeding habitat,
by anthropogenic activities, that have taken them to a
condition of maximum risk.*”

For this reason the marine turtles, in general, are
included in appendix I of the agreements of The Con-
vention on International Trade in Endangered Spe-
cies of Wild Fauna and Flora (CITES)."”

In a natural way, marines testudinea are suscepti-
ble to diseases that contribute to population decrease;
nevertheless, the impact of these parasitic diseases
on these populations is unknown, in the majority of
cases, the life cycle of these parasites is unknown as
well as its treatment.”*®

On the other hand, marine turtles favor the settle-
ment of diverse free life organisms (epibionts) with
whom they maintain a close relationship; in some
cases , this usually is unique and this characteristic
allows to know some aspects of the migration routes;
in an alternate way, the vital cycle of these chelonians
may indicate specific environmental conditions, that
circumstance results useful as a bio-indicator.”

There are few researches in Mexico that have
focused on the study of marine turtle parasites, partic-
ularly on the Olive Ridley turtle (Lepidochelys olivacea)
helminthology, one of the most representative species
and of wide distribution in the national and interna-
tional field.'”"

The aim of this study was to provide information
on the diversity of parasite and epibionts found in
Olive Ridley turtles that arrived to some beaches of
the Mexican Pacific.

Material and methods

The research was done in three nesting beaches; Playa
Calabazas, on km 7.5 of the Playa Azul-Manzanillo
highway, in Micoacan (North latitude 17° 59’ 36.9”,
West longitude 102° 23’ 56.9”); in Oaxaca, Playa Esco-
billa, located on km 182 of the federal highway 200
(North latitude 15° 43’ and 96° 44’ West longitude);
and Playa Morro Ayuta, on km 300 of the same road
(15° 51’ 30” North latitude and 95° 40’ 30” West lon-
gitude).""®

The shell and skin of 28 turtles searching for ecto-
parasites and epibionts that were recollected using
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Introduccion

n todas sus fases de desarrollo, las tortugas

marinas, como consecuencia de su amplia

distribucién geografica, sus habitos y carac-
teristicas biolégicas, son altamente vulnerables a la
depredacion natural, a la captura comercial, al saqueo
de nidos, a la captura y matanza de hembras anidado-
ras en las playas, la captura incidental de ejemplares
juveniles y adultos, el comercio ilicito de subproduc-
tos de tortugas marinas y a la pérdida del habitat de
reproduccién y alimentacion, por actividades antro-
pogénicas, que las han llevado a un estado de mdaximo
riesgo.””

Por esta razén las tortugas marinas, en general, se
encuentran incluidas en el apéndice I de los acuer-
dos de la Convencién Internacional para el Comer-
cio de Especies de Flora y Fauna Silvestre Amenazada
(CITES)."”

De manera natural los testudinea marinos son sus-
ceptibles a enfermedades que contribuyen a la dismi-
nucién de las poblaciones; sin embargo, se ignora el
impacto de las enfermedades parasitarias sobre estas
poblaciones, en la mayoria de los casos se desconoce
el ciclo de vida de los parasitos, asi como su trata-
miento.>%®

Por otra parte, las tortugas marinas propician el
asentamiento de diversos organismos de vida libre
(epibiontes) con los que mantienen una estrecha rela-
cién; en algunos casos, ésta suele ser inica y esa carac-
teristica les permite conocer algunos aspectos de las
rutas de migracion; de manera alterna, el ciclo vital
de estos quelonios puede indicar condiciones especi-
ficas del entorno, esa circunstancia resulta util como
un bioindicador.’

En México son pocos los trabajos que se han enfo-
cado en el estudio de los parasitos de tortugas mari-
nas, particularmente sobre la helmintologia en la
tortuga Golfina (Lepidochelys olivacea), una de las espe-
cies mas representativas y de amplia distribucién en
los ambitos nacional e internacional.'!

El objetivo de este estudio fue proveer informaciéon
sobre la diversidad de parasitos y epibiontes encon-
trados en tortugas Golfinas que arribaron a algunas
playas del Pacifico mexicano.

Material y métodos

El estudio se realiz6 en tres playas de anidacion;
Playa Calabazas, en el km 7.5 de la carretera Playa
Azul-Manzanillo, en Michoacdn (latitud Norte 17°
59’ 36.97, longitud Oeste 102° 23’ 56.9”’); en Oaxaca,
Playa Escobilla, situada en el km 182 de la carretera
federal 200 (15° 43” latitud Norte y 96° 44” longitud



dissection pincers and deposited in jars with alcohol
at70%."

Leeches were placed in between two slides, and
fixed in formalin at 4% during 24 h and conserved
in alcohol at 70 % for its morphometric study, later
were stained with Mayer’s paracarmin and mount in
Canada balsam."

In this context, the epibionts were conserved in
alcohol at 70% and identified in the Helminthology
Laboratory of the Institute of Biology of the National
Autonomous University of Mexico.

Dissection was practiced to two turtles that were
found dead on the beach in Oaxaca; the endopara-
sites recollected were fixed between two slides with
formalin at 4% during 24 h, were conserved in alcohol
at 70% to be stained with Mayer’s paracarmin, using
as a mount method Canada balsam."

A 5 mm diameter probe was introduced through
the cloaca of 19 turtles to make an intestinal lavage
with 30 mL of saline physiological solution. The
obtained feces were conserved in formaline at 10%
with a proportion of 1:3 and later analyzed by means
of Faust’s technique and direct smears that were
stained with modified Zihl-Neelsen and Giemsa, with
the purpose to determine the presence of helminth
and protozoa eggs.'*"’

It is important to point out that in this research,
unfortunately, it was not possible to perform biop-
sies and necropsies of the specimens since these are
considered endangered species. Nevertheless, the two
animals dissected, presented advanced post-mortem
changes, which prevented the hystopathology studies
to be performed and only the recollection of endo-
parasites and its taxonomic identification were done.

Results

Of the 28 examined turtles: 11 presented Ozobranchus
branchiatus ectoparasites, 13 turtles presented epibi-
onts and 5 of them ectoparasites and epibionts.

The highest percentage of recollected specimens
corresponded to the cirripede Conchoderma virga-
tumwith 54.6% (Figure 1), followed by O.branchiatus
(Figure 2) with 28%, and in lesser proportion the
cirripede Chelonibia testudinaria, with 5.9% (Figure
3) and crustacean Caprella sp with 11.5% (Figure 4)
(Table 1).

Within a nest in Playa Calabazas, in Michoacan, 32
larvae of dipterous Phrosinella sp from 74 quantified
(Figure 5), besides 21 of adult acarus Rizoglyphus sp
were recollected. In the nest examined in Playa Esco-
billa, Oaxaca, numerous coleopters were found of the
Trox suberousus species, 46 specimens were recollected
(Figure 6).

In the small intestine of one of the turtles to which

Oeste), y Playa Morro Ayuta, en el km 300 de la misma
carretera (15° 51’ 30” latitud Norte y 95°40° 30” longi-
tud Oeste )."*?

Se reviso la piel y el caparazon de 28 tortugas para
buscar ectoparasitos y epibiontes, que se recolectaron
utilizando pinzas de diseccion y se depositaron en
frascos con alcohol al 70%."

Las sanguijuelas se colocaron entre dos placas de
vidrio, se fijaron en formalina al 4% durante 24 hy se
conservaron en alcohol al 70% para su estudio morfo-
métrico, luego se tineron con Paracarmin de Mayer y
se montaron en Balsamo de Canada."”

En este contexto, los epibiontes se conservaron en
alcohol al 70% vy se identificaron en el Laboratorio de
Helmintologia del Instituto de Biologia de la Universi-
dad Nacional Auténoma de México.

Se practicé diseccién a dos tortugas que se encon-
traron muertas en una playa de Oaxaca; los endopara-
sitos recolectados se fijaron entre dos placas de vidrio
y con formalina al 4% durante 24 h, se conservaron
en alcohol al 70% para tenirse con Paracarmin de
Mayer y usando como medio de montaje Bdlsamo de
Canada.”

A 19 tortugas se les introdujo, a través de la cloaca,
una sonda de 5 mm de diametro y posteriormente se
realiz6 un lavado intestinal con 30 mL de solucién
salina fisiologica. Las heces obtenidas se conservaron
en formalina al 10% con proporcién de 1:3 y poste-
riormente se analizaron mediante la técnica de Fausty
frotis directos que se tineron con Ziehl-Neelsen modi-
ficado y Giemsa, con el fin de determinar presencia de
huevos de helmintos y protozoarios.'*'”

Es importante senalar que en este estudio infortu-
nadamente no fue posible realizar biopsias y necrop-
sias de los especimenes debido a que a éstos se les
considera como especies en peligro de extinciéon. Sin
embargo, de los dos animales que se tuvo la oportu-
nidad de realizarles diseccion, tales especimenes pre-
sentaban avanzados cambios postmortem, esto ultimo
impidi6é realizarles histopatologia y sélo se realizé
recoleccion de endopardsitos y su identificaciéon taxo-
némica.

Resultados

De las 28 tortugas examinadas, en 11 se encontraron
ectoparasitos Ozobranchus branchiatus; en 13, epibion-
tes y en cinco, ectopardasitos y epibiontes.

El mayor porcentaje de los especimenes recolecta-
dos correspondi6 al cirripedio Conchoderma virgatum
con 54.6% (Figura 1), seguido por O. branchiatus
(Figura 2) con 28%,y en menor proporcion el cirripe-
dio Chelonibia testudinaria, con 5.9% (Figura 3) y del
crustdceo Caprella sp con 11.5% (Figura 4) (Cuadro
1).
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Figura 1: Crustacea: Cirripedia: Conchoderma virgatum localizado en
caparazon.

Figure 1: Crustacea: Cirripedia: Conchoderma virgatum localized on
shell.

Figura 2: Anélido: Hirudinea: Ozobranchus branchiatus ectoparasito
localizado en piel.

Figure 2: Anelido: Hirudinea: Ozobranchus branchiatu, ectoparasite
localized on skin.

Figura 3: Crustacea: Cirripedia: Chelonibia testudinaria localizado en
caparazon.

Figure 3: Crustacea: Cirripedia: Chelonibia testudinaria localized on
shell.
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Figura 4: Crustacea: Anfipoda: Caprella sp localizado en caparazon.

Figure 4: Crustacea: Anfipoda: Caprella sp localized on shell.

. Cuadro 1
PROPORCION DE ECTOPARASITOS Y EPIBIONTES

PROPORTION OF ECTOPARASITES AND EPIBIONTS

Organisms Number of organisms % of organisms

Cheonibia testudinaria
O. branchiatus
Conchoderma virgatum
Caprella sp

TOTAL

18 5.9

85 28.0
166 54.6
35 11.5
304 100.0

necropsy was performed, seven Enodiotrema megachon-
drus adults were recollected (Figure 7) and 24 Adeno-
gaster serialis adults (Figure 8) in the large intestine.
Previously these trematodes have been found on
beaches of the Mexican Pacific."

The helminthologic material was deposited in the
National Helminths Collection under the following
catalog numbers: Leeches O. branchiatus,5116; trema-
todes Enodiotrema megachondrus; 5115; and Adenogaster
serialis, 5099.

In the feces samples of the turtles to which a flota-
tion coproparasitoscopic technique was practiced, an
egg whose characteristics were compatible with the
ones produced by organisms belonging to the Trema-
tode class was found.

Discussion

Ozobranchus branchiatus is a leech that affects the soft
tissue of the body, it is plentiful on the neck region,
fins, eyes and cloaca. The only information referring
to the relationship between leeches and fibropapilloma
is found in Chelonia mydas (green turtle), in the Hawai-

Dentro de un nido en la Playa Calabazas, en
Michoacdn, se recolectaron 32 larvas del diptero Phro-
sinella sp de 74 cuantificadas (Figura 5), ademads de 21
adultos del acaro Rizoglyphussp. En el nido examinado
en la Playa Escobilla, Oaxaca, se encontraron numero-
sos coleopteros de la especie Trox suberosus, de éstos se
recolectaron 46 especimenes (Figura 6).

En el intestino delgado de una de las tortugas a las
que se les realiz6 necropsia se recolectaron siete ejem-
plares adultos de Enodiotrema megachondrus (Figura
7) y 24 adultos de Adenogaster serialis (Figura 8) en el
intestino grueso. Anteriormente se habian encontrado
estos trematodos en playas del Pacifico mexicano."

El material helmintolégico se deposité en la Colec-
cién Nacional de Helmintos con los siguientes nime-
ros de catalogo: Sanguijuelas O. Branchiatus, 5116;
trematodos Enodiotrema megachondrus, 5115; y Adeno-
gaster serialis, 5099.

En las muestras de heces de las tortugas a las que
se les practic6é la técnica coproparasitoscépica por
flotacion, se encontré un huevo cuyas caracteristicas
fueron compatibles con los producidos por organis-
mos pertenecientes a la clase Trematoda.
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Figura 5: Insecta: Diptera: Phrosinella sp, localizado en nido de tor-
tuga Golfina.

Figure 5: Insecta: Diptera: Phrosinella sp localized on Olive Ridley
turtle’s nest.
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Figura 6: Insecta: Coleoptera: Trox suberorus encontrado en nido de
tortuga Golfina.

Figure 6: Insecta: Coleoptera: Trox suberorus found on Olive Ridley
turtle’s nest.

Figura 7: Trematoda: Digenea: Enodiotrema megachondrus, localizado
en intestino delgado, X 2.5 (Paracarmin de Meyer).

Figure 7: Trematoda: Digenea: Enodiotrema megachondrus localized in
small intestine, X 2.5 (Meyer’s paracarmin).
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ian Islands, where a relation between the number of
hirudinea and fibropapillomatosis was observed.'®"
On the other hand, the observations done in Escobilla
and Mazunte, Oaxaca; and San Jeronimo, Guerrero,
both in Mexico, during two years, while reviewing 326
Olive Ridley turtles did not show any relation between
the presence or number of hirudinea and the exis-
tence of fibropapilloma in the turtles’ subcutaneous
tissue. But this relation was found in Olive Ridley tur-
tles on the beaches of Jalisco.’

Concerning the cirripedes, even though they are
considered epibionts, when the density is high (three
individuals per cm?®) and its size exceeds 0.6 cm on the
base, provoke physical harm in young females. Besides,
when they settle around the eyes, the visibility of the
testudines is affected making them more susceptible
to predators.'® The number and size of these epibionts
increment while the female turtles grow up."”

Sarti and Lopez'® registred 67.2% of cirripedes in
Olive Ridley turtles on the coasts of Michoacan; the
areas most affected were shell, fins, head and neck."”

The registered diptera belong to the family Sar-
cophagidae and their larvae are parasites of eggs
and turtle hatchlings. Lopez and Sarti" found in
Michoacan, larvae of Phrosinella sp in 34.4 % of the
transplanted nests of Olive Ridley turtles, the afore-
mentioned affects the viability of the eggs and birth
of the hatchlings."

According to Lopez and Olivera,” it is considered
that the Phrosinella sp is a new predator of the eggs and
hatchlings of the Olive Ridley turtle in that locality,
since 78.31% of the transplanted eggs of the mentioned
turtles were affected by this diptera, that perforates
the egg shell. This fact favors the infestation by larvae
of Sarcophagidae flies, that are attracted by the smell
of decomposing organic matter, this increases the
temperature in the nest chamber and the mortality of
eggs and hatchlings.

Different methods for obtaining feces samples in
chelonians without doing harm exist, like direct feces

Figura 8: Trematoda: Digenea: Adenogaster serialis localizado en intes-
tino grueso, X 2.5 (Paracarmin de Mayer)

Figure 8: Trematoda: Digenea: Adenogaster serialis localized in large
intestine, X 2.5 (Meyer’s paracarmin).

Discusion

Ozobranchus branchiatus es una sanguijuela que afecta
las partes blandas del cuerpo; es mds abundante en
zonas del cuello, aletas, ojos y cloaca. La tnica infor-
macién referente a la relacion de sanguijuelas y fibro-
papiloma se halla en Chelonia mydas (tortuga verde),
en las islas de Hawai, donde se observo una relacion
entre el ndmero de hirudineos y fibropapilomato-
sis.'®” Por otra parte, la observaciones efectuadas
en Escobilla y Mazunte, en Oaxaca, y San Jerénimo,
en Guerrero, ambas en México, durante dos anos, al
revisar 326 tortugas Golfinas no mostraron ninguna
relacion entre la presencia o nimero de hirudineos
y la existencia de fibropapilomas en el tejido subcuta-
neo de las tortugas. Pero esta relacion si se encontré
en tortugas Golfinas, en playas de Jalisco.’

En lo referente a los cirripedios, a pesar de que
se les considera epibiontes, cuando la densidad es
elevada (tres individuos por cm®) y su tamano rebasa
0.6 cm en la base, provocan danos fisicos a las hem-
bras jovenes. Ademas, cuando se instalan alrededor de
los ojos, la visibilidad de los testudines se ve afectada
haciéndolos mas susceptibles a depredadores.” El
nimero y tamano de estos epibiontes se incrementa
conforme las tortugas hembras son adultas mayores."’

Sarti y Lopez'® registraron 67.2% de cirripedos
en tortugas Golfinas en las costas de Michoacan; las
areas mas afectadas fueron caparazoén, aletas, cabeza
y cuello.”

Los dipteros registrados pertenecen a la familia
Sarcophagidae y sus larvas son parasitos de huevos
y crias de tortugas. Lopez y Sarti' encontraron en
Michoacan larvas de Phrosinella sp en 34.4% de los
nidos transplantados de tortugas Golfinas, esto ultimo
afecta la viabilidad de los huevos y el avivamiento de
las crias."

De acuerdo con Lépezy Olivera,” se considera que
el insecto Phrosinella sp es un nuevo depredador de los
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sampling and cloacal wash, being this last one, the less
harmful for the chelonians; nevertheless, there was
no success in this research, since probing did not pro-
voke defecation in any of the turtles and in the major-
ity of cases the fecal matter was very scarce, since the
sample organisms are not handled only on the arriba-
zon season, when there is no control and following of
the specimens.

It is important to point out that enteric endopara-
sites, taxonomically identified as Enodiotrema megachon-
drus by Caballero® in Chelonia mydas, and Adenogaster
serialis in Chelonia mydas and in Lepidochelys olivacea by
Molina'® were collected from dead turtles by undeter-
mined causes.*"™"

Conclusion

In spite of the studies done on marine turtles in their
nestling zones of both coasts of Mexico, the records of
their parasites and epibionts have not been yet deter-
mined; therefore, it is fundamental to know with pre-
cision the organisms associated with these chelonians
since some of these ectoparasites and endoparasites
may cause macroscopic and microscopic injuries, that
may in a direct or indirect way harm and endanger
chelonians; nevertheless, it is difficult to be able to
perform biopsies and necropsies, due to the fact that
these are species that are under protection; therefore,
it is almost impossible to perform these type of stud-
ies. Besides, when some wildlife specimens die in the
sea, they remain for three or four days submerged in
water and suffer advanced postmortem changes, which
makes histopathology studies difficult to perform and
only ectoparasites and endoparasites are recollected
for their taxonomic identification. In the case of tur-
tles that are in confinement, the handling of biopsies
is a lot easier. In case the animal dies due to some con-
dition, necropsy and sampling for histopathology can
be done, since it does not suffer postmortem changes so
fast, likewise, ectoparasites and endoparasites are rec-
ollected so that important data is obtained in regard
to the damage provoked by the parasites to the car-
rier. Besides, the knowledge of the biological cycles
of predators and epibionts will allow to instrument
measures to avoid, if possible, the attack to chelonians
even in their nests.

On the other hand the importance that these
animals have, must be considered, since they are an
endangered species. Also, it should be considered
that since the last decade this species has been over
exploded by humans, this last impacts as a decrease
in population, even though they are under protection
and conservation. It is important to point out the dif-
ficulty to handle them due to its migratory biology,
which makes it almost impossible to make a clinical
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huevos y crias de la tortugas Golfinas en esta locali-
dad, ya que en esta playa 78.31% de los huevos trans-
plantados de dichas tortugas fueron afectados por este
diptero, que perfora el cascarén. Este hecho favorece
la infestacion por larvas de mosca Sarcophagidae, que
son atraidas por el olor de la materia organica en
descomposicion, ello incrementa la temperatura de
la camara del nido y la mortalidad de huevos y crias.

Existen diferentes métodos para obtener muestras
de heces en quelonios sin ocasionarles dano, como
toma directa de heces y lavado cloacal, siendo este
altimo el menos danino para los quelonios; sin
embargo, en este estudio no se tuvo éxito, debido a
que en ninguna de las tortugas el sondeo provocé que
defecaran y en la mayoria de los casos la materia fecal
fue muy escasa, ya que los organismos muestreados no
se manejan s6lo en la temporada de arribazén, cuando
no se tiene control y seguimiento de los ejemplares.

Es importante senalar que los endoparasitos enté-
ricos, identificados taxonémicamente, como Enodio-
trema megachondrus en Chelonia mydas por Caballero®
y Adenogaster serialis en Chelonia mydas y Lepidochelys
olivacea por Molina!® fueron recolectados de tortugas
muertas por causas no determinadas.?"’

Conclusion

A pesar de los estudios realizados sobre tortugas mari-
nas en las zonas de desove en las playas de ambos
litorales de México, los registros de sus pardsitos y
epibiontes atin no se han determinado; por tanto, es
fundamental conocer con precision los organismos
asociados a estos quelonios debido que algunos de
estos ectoparasitos y endopardsitos pueden causar
lesiones macroscopicas y microsopicas que pueden, en
forma directa o indirecta, danar y poner en peligro a
quelonios; sin embargo, es dificil acceder a realizar
biopsias y necropsias, debido a que aquéllos son espe-
cies que se encuentran bajo proteccion, por lo que es
casi imposible realizar ese tipo de estudios. Ademas,
cuando algunos especimenes de vida silvestre mueren
en el mar, éstos permanecen entre tres y cuatro dias
sumergidos en el agua y sufren de avanzados cambios
postmortem, lo que dificultad realizar histopatologia y
s6lo se recolectan ectoparasitos y endoparasitos para
su posterior identificacion taxonémica. Para el caso
de tortugas que se encuentran en confinamiento, el
manejo para las biopsias es mucho mads sencillo. Para
el caso de que el animal muera por alguna condicién,
se puede realizar necropsia y toma de muestra para
histopatologia, ya que aquél no sufre tan rapido cam-
bios postmortem; asimismo, se recolectan ectoparasitos
y endoparasitos, de manera que se obtengan datos
importantes respecto del dano que provocan los
parasitos en los portadores. Ademas, el conocimiento



and pathological follow-up. In this sense, the pres-
ent research is of great importance, since it shows
parasites and epibionts data that could, with base on
the consulted literature, cause harm to the carriers;
besides this information contributes to establish lines
of investigation on parasitology of marine turtles that
arrive and nest on some Mexican beaches.
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