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Abstract
The Olive Ridley sea turtle (Lepidochelys olivacea) population has been in decline for the

past decades, although it was once one of the most abundant of eight known sea turtle species it
is now one of the species with a low specie population. With one out of 1,000 sea turtles
surviving to adulthood and reproduce, it is a high priority to protect this specie. Mexico once
used to be one of the countries were Olive Ridleys would nest by the tens of thousands and now
the population of Olive Ridley is under threaten species by the IUCN. Anthropogenic effects
have been associated with the low survivorship of this specie. The focus of this analysis will be
to address anthropogenic effects and conservation programs on Lepidochelys olivacea in the
Mexican Pacific Ocean. The goal will be to analyze and evaluate in detail the stressors that
affects the decline of the specie in both open ocean and on land. The findings of the analysis
shows us that the ban harvest of sea turtles in 1990 and the implementation of conservation
camps (rookeries) has seen an increase in the population of Olive Ridleys in the Mexican Pacific

Ocean.



Introduction
For decades, sea turtles have experienced a decrease in their population globally and the
declining trend seems to continue. The decrease of population of sea turtles has been so alarming
that all turtle species have been placed in vulnerable, endangered, critical endangered, near
threaten, or unclassified (Lack of data to categorize.) categories of endangerment (IUCN, 2018).
Seven species of sea turtles are distributed across the ocean, including Olive Ridley
(Lepidochelys olivacea), flatback (Natador depressus), green turtle (Chelonian mydas),
hawksbill (Eretmochelys imbricata), Kemp’s ridley (Lepidochelys kempii), leatherback
(Dermochelys coriacea), and loggerhead (Caretta caretta) (National Ocean Service, 2018). Most
sea turtles share the same habitat except for the flatback turtle, which is only endemic to
Australia. Olive Ridleys can be found in 80 countries around the globe and nest in 60 countries
(TUCN, 2008). Despite being one of the most abundant sea turtles species, its population has
dramatically decline in the last decades. All the countries where Olive Ridley nested or could be
found are experiencing an alarming rate of decrease from 30-50%, making their population
vulnerable. The country of Mexico is of special interest in the conservation of Olive Ridley as at
one point it was the world’s highest population of nesting Olive Ridley. Currently the population
of Olive Ridleys turtles is showing signs of grown and stable, but the population is still threaten.
In many countries like in Mexico, the legal hunting and harvesting of Olive Ridley turtles
and other turtles push the population to be at the blink of extinction. Mexico was once the mecca
for six species of sea turtles, and just in a few decades, their population decreased to almost
extinction. During the 1960’s and 1980’s the Mexican government made it legal to harvest sea
turtles. The population of all sea turtles quickly declined as the consumption of sea turtle eggs

quickly gained fame as it was said to be an aphrodisiac. The consumption of sea turtle eggs and a



soup made from turtle meat became popular in bars and street markets from tourists who visited
coastal towns. A myth arose that by consuming sea turtle eggs and turtle soup the person would
reach a higher sexual potency. The myth created a rapid increase in demand for the sea turtle
eggs. In addition, adult sea turtles were hunt for meat and the reproductive tissues to make an oil
that it is rumor to have medicinal properties to treat asthma and dermal diseases. Many turtle
campsites started appearing along the coast to harvest the turtles to process them and extract the
oil to satisfy the demand. In addition, in the middle of the 1960’s, Mexico established turtle
leather trade with Europe and accelerated the harvest of adult turtles (NMFS & USFWS, 1998).
Sea turtle populations declined from hundreds of thousands of turtles to just a few hundred
nesting turtles.

It was not until May 31, 1990, that the Mexican government permanently banned sea
turtle harvesting, consumption, and extraction. In addition, sea turtle nesting areas were protected
(GOB.MX, 1990). Under this ban, the Mexican government has worked with many non-profit
organizations, communities, and universities to establish sea turtle conservation camps along the
beaches of Mexico where there are large populations of sea turtles that nest. Sea turtle
conservation camps (rookeries) protect nesting sea turtle females from poachers and predators.
They also protect the eggs by extracting them from the nests and transporting them to a protected
area in the rookeries where they are placed in a man-made nest in the sand. Once hatchlings
emerge, they are released to the ocean. These rookeries play a key role in decreasing the negative
effects of anthropogenic impacts that are associated with climate change such as sea level rise,
higher ocean temperatures, and drought during the rainy season. Other anthropogenic impacts in
the sea turtle population is accidental bycatch, coastal development and plastic pollution in the

nesting beaches that the Olive Ridley use for nesting.



Biology

Olive Ridleys are the smallest sea turtles out of the seven turtle species with a carapace
measuring between 60 to 70 cm long, and weighing less than 50 kg. as adults (NMFS-USFWS,
1998). Little is known about the exact life span of the Olive Ridleys, but the average life span in
the wild is estimated to be 50 years. Olive Ridleys historically were confused with loggerhead
turtles and Kemp’s Ridley sea turtle species (Frazier, 1985; NMFS-USFWS, 1998). Olive
Ridleys and Kemp’s Ridleys are for the most part very similar, but have very different number of
lateral scutes in the carapace. In addition, Kemp’s ridley are endemic to the Atlantic Ocean and

cannot be found anywhere else (NMFS-USFFWS, 1998).

Olive Ridleys have an olive color and a grayish green carapace, and a greenish white
plastron in younger turtles. As Olive Ridleys get old, the greenish white plastron turns to a
creamy yellow color (Figure 10). Hatchlings are all black when wet and dark gray when dry
(Figure 11) and measure no more than 34.7-44.6mm, with a body weight of 12-22.3 mg. (NMFS-
USFWS, 1998 & Marquez, 1990). Olive Ridleys have four scaly flippers, two frontal and two
rear, and all flippers have a similar singular claw. Adult males are physically different from
females, as they have a longer and thicker tail, the front flippers claws are larger, and have a
concave plastron, along with a tapered carapace. These Sexual Dimorphic difference have

evolved different from females to use during copulation.

Range/Distribution

Olive Ridleys have a circumtropical distribution that occurs in the Atlantic, Pacific, and
in the Indian Ocean (Pritchard, 1969; IUCN, 2008). Even though, sea turtles are found in 80
countries throughout the world, nesting only occurs in tropical and subtropical waters (NOAA,

2014). Based on the information of the Olive Ridley on the IUCN website Ridleys only nest



between latitude 35° N and 35° S. Olive Ridley turtles migrate hundreds of miles to forage both
lateral and horizontal to continents. In Mexico, solitary nesting occurs along the entire Pacific
Ocean with key arriaba nesting beaches in Ixtapilla, and La Escobilla, Mexico. (NOAA, 2014).
For more information, about range and distribution please refer to figure 1.
Diet

Olive Ridley sea turtles are omnivores and can dive to the depths of over 150 meters to
find food. Ridleys primarily feed on lobsters, tunicates, fish, fish eggs, jellyfish, shrimp, snails,
and crabs. In addition, Olive Ridleys also ingest algae, seaweed, and seagrass (Olive Ridley

Project. 2018 & Platanitos Sea Turtle Conservation Camp. 2018).

Predators

Predation occurs in all life stages for Olive Ridley turtles with the highest predation
levels occurring during the hatching and juveniles stages. As Olive Ridleys grow in size
predators decrease and only large species like sharks and killer whales are the known predators.
Due to the size of hatchlings and juveniles, the number of predators is higher than of adults.
Killer whales, sharks, billfish, crabs, and other bigger fish pray on juveniles and hatchlings
(Platanitos Sea Turtle Conservation Camp, 2018; National Geographic, 2018). Predation by
avian species occurs in nests that are opened by dogs, mammals, stream erosion or tidal erosion
by picking and eating the exposed eggs. In addition, avian also devour hatchlings when emerging
from the nests and crawl to the ocean. Avian predation also occurs away from the shore by
snatching hatchlings that emerge from underwater to breathe as the hatchlings swim towards the
open ocean (Burger, 2014). On the beach, raccoons, dogs, and wild pigs predate on the nests by
eating and destroying the sea turtle nests (Platanito Sea Turtle Conservation Camp, 2018;

National Geographic, 2018). The predation of sea turtle nests by avian and mammals has a high



impact in survivorship of sea turtles and the population as this threats can result in a as 95% of
mortality of eggs (Engemal et al, 2003).
Habitat

Olive Ridley turtles spend most of their lives living in oceanic waters except when they
are born or nesting, which is exclusively only for female turtles. So far, there has been no
documentation of male Olive Ridley sea turtles adults or juveniles in beaches other than when
they are born. Olive Ridley tend to migrate and spend most their non-breeding life cycle in the
oceanic zone (Beavers & Cassano, 1996). Olive Ridleys may move between the oceanic zone
and neritic zone for foraging or mating (Plotkin, 1995). In addition, Olive Ridleys are not known
to move between or among ocean basins (NOAA, 2014). In the Eastern Pacific Olive Ridleys are
often associated with a highly productive area called the Costa Rica dome which is an area with
a shallow surface thermocline rich in pray species (located between 8 to 10° N and 88 to 90°
W) (Swimmer et al. 2009). In the Mexican Pacific Ocean sea turtles are also found foraging in
productive areas near the state of Sinaloa, Isla de Espiritu Santo (Baja California Sur), Bahia
Magdalena (Baja California Sur) and Bahia de Ulloa in Baja California Sur (lacseaturgle.org,
2018) . Olive Ridleys have also been found in large groups (Flotillas) near floating debris
throughout the eastern Pacific Ocean. Ridley’s have been seen to congregate with floating
objects or vegetation where it might provide them with shelter, food, and orientation in the open

waters (Arenas, 1992).

During breeding season, Olive Ridleys migrate from the oceanic zone and migrate to the
neritic zone. During mating season, the female and male Olive Ridley turtles migrate towards the
coast and aggregate near the shore breeding grounds near nesting beaches (Pritchard, 1969 &

Plotkin, 1995). It was discovered that a significant amount of breeding also happens in oceanic



water away from the breeding aggregations. A good percentage also happens away from
breeding areas as some males intercepted females for copulation on their way to breeding

grounds and nesting beaches (Kopitskey et al, 2000)

Mating, Gestation Period, Nesting

Olive Ridley sea turtles reach maturity at the age of 10 to 18 years with a median of 13
years (USFW, 2018). Nesting season for Olive Ridleys happens between June and December
(Paot.org, 2000). During this period males and female turtles migrate from foraging areas in
pelagic zones to neritic zones. The copulation occurs when the male sea turtles mounts the
female turtle and using his frontal flippers and claw attach themselves in the back of the female
and may last a few minutes to a few hours (Marquez, 1990). After the copulation, the gestation
period varies, depending on the nesting aggregations, which can be arribadas or solidarity
nesting. Arribadas have a gestation period of 28 days and 14 days for solitary nesters (USFW,
2018). There is no information about why this happens, only suggestions that it might be
associated with moon phases, but it has not been proven. Nesting occurs in three different
types; arribada, dispersed or solitary nesting or a mix of both (Bernardo & Plotkin, 2007). The
arribada nesting strategy is when hundreds or even thousands of sea turtles aggregate in one
night and nest in the same beach (Figure 2 & 3). A solitary nest strategy is when one or a few
turtles at a time make it to the beach to nest. A mix strategy is when there is a mix of arribada
and solitary nesting. Female Olive Ridley sea turtles can nest one, two, or three times per season
and lay an average of 100-110 eggs per clutch (Marquez, 1990). The number of eggs per clutch
depends on the size of the female, with smaller female turtles producing fewer eggs per clutch
(Harfush et al, 2008). After the gestation period, female Olive Ridleys make their way to the

beach to find a suitable place in the sand. Using their back flippers and flipper claw it digs a



whole in the sand and it lays the eggs. After the sea turtle lays the eggs it covers the nest and
using its plastron it compacts the sand and tries to camouflage the nests by using the sand around
(Platanitos and Nuevo Vallarta Sea turtle Conservation Camps, 2018). The eggs are incubated in
the nest for a period of 45 to 65 days. The incubation time is highly dependable on temperature
and humidity. When the weather is dry and cold, the egg clutches take longer than when is warm
and moist (Marquez, 1990).
Methods

For this project, information was collected through extensive peer-reviewed scientific
literature, library research, and government publications. In addition to the extensive literature
research information, | spent 186 hours participating in two Mexican sea turtle conservation
camps in Nuevo Vallarta and Platanitos in Nayarit, Mexico in November 2017 and June 2018. |
also interviewed conservation camp directors, staff, and community volunteers. The
information collected by both peer-review papers and direct observations will be used to analyze
the population of Olive Ridley and conservation efforts in the Mexican Pacific Coast.
Anthropogenic Threats
Direct take

The harvest, poaching, and illegal egg use is still widespread throughout Mexico despite
Mexican prohibition of these activities. Prior to the 1990 ban, is estimated that around 75,000
turtles were taken per year for two decades prior to 1990 (NOAA, 2014). Turtle egg
consumption is still common in Mexico. Eggs are taken directly from the nests or even when the
turtle is laying the eggs and then sold in the nearby communities for as much as 3 pesos per egg
(+/-16 cents of an American dollar) (Platanitos Sea Turtle Camp. 2018). During high nesting

season, the Platanitos sea turtle poachers compete with the camp staff to collect eggs, as the



camp is understaff and cannot protect all nests. Foot patrolling poachers come out at night to
poach on the turtle eggs. There have been times when poachers drag a sea turtle away from the
beach to extract the eggs from the turtle to avoid being seeing by the camp patrol staff. In some
coastal towns in Mexico, turtle meat is considered a delicacy and the harvest of sea turtle
persists, even when it’s prohibited. In the Northwest of Mexico an estimated 30,000 sea turtles
are killed for consumption (Nichols, 2003).In addition, direct intake of sea turtles is used to make
sea turtle oil, which is believed by its users and sellers to have medicinal properties for
cardiovascular, arteritis, cancer, Parkinson among other illnesses. A 40 Kg. sea turtle can
produce up to 4 litter of oil (El angel de la salud, 2018). After intense investigation of review
papers and published papers, there was no data found on the health and curing benefits that have
been associated with sea turtle oil.
Global Warming

Based on information on global warming, climate change will negatively affect Olive
Ridley’s habitat and biology. (NOAA, 2014; IPCC, 2007). The direct effects from global
warming would be sea level rise which affects nesting beaches, higher temperatures affecting
hatchling survivorship and sex ratios, rain and moisture in the sand, as well as changing the
salinity, oxygen levels and circulation of the ocean shifting the changes in algal, planking and
fish abundance that Olive Ridley pray depend for foraging.
High Temperatures

Sea turtles are temperature-dependent sex determination, and warmer incubation
temperatures will produce more females than males. (Wibbel et al, 1998). With high
temperatures associated with global warming, it is expected that the sex ratio of sea turtles will

skew to more females than males. The sex of the sea turtle is determined in the third incubation



period when the embryo’s sex determination is sensitive to temperatures (Merchant-Larios et al,
1997). Below the temperature of 29° C, hatchlings will be mostly males. At around 29.95° C it
will produce 50% males/females. At 30-31° C, and above 31° C it will produce mostly female
(Sandoval Espinoza 2011 as cited in Hernandez-Echeagaray et al. 2012). Above 35° C is the
upper lethal limit for embryo development where hatching success is as low as 2% (Valverde et
al, 2010). The threat of higher temperatures will play an important role on the nest hatchling
survivorship, sex ratio, and possibly the loss of genetic diversity, as there will be less males,
because of high temperatures.
Lack of Moisture

Due to climate change, sand has become less moist due to lack of rain during the rainy
season and higher temperatures drying the sand. Eggs require the sand to have a certain level of
humidity so the sea turtle eggs do not dry up or over heat with the sand temperature (Platanitos
Conservation Sea Turtle Camp, 2018).
Sea Level Rise

Sea level rise associated with global warming will decrease suitable areas in beach to nest
(NOAA. 2014). Sea turtles tend to nest a short distance away from the ocean waves between the
mid-beach slope and the vegetation line (Platanitos Sea Turtle Camp, 2018). As sea levels rises,
wave action/surf will disturb the nests by excess moistures, exposing the eggs to predators or
direct sunlight (Fowler. 1979; Platanitos Sea Turtle Camp, 2018).

If inputs of CO2 into the atmosphere continue it is expected that sea level will rise from 8
inches to more than 6 feet by 2100 (Melillo. Et al, 2014). Some coastal communities, especially
tourist cities, are countering sea level rise by constructing sea walls to avoid the impacts of

waves. Many hotels in Puerto Vallarta have already begun constructing walls to protect hotels

10



(Puerto Vallarta Sea Turtle Camp. 2018). Sea wall construction will destroy suitable nesting
habitat and increase beach erosion (NOAA, 2014). In addition, it will affect nests that are left in
situ and will be lost by wave action or washed up to sea. Sea turtle Conservation camps such as
Nuevo Vallarta leave a portion of the nests in situ because poaching in this location is low to
non-existent as a hotel resort area. If sea level rises this camp will not be able to leave the eggs in
site affecting the workload of the camp.
Coastal Development & Artificial Lighting

Around the world, coastal development on sea turtle nesting beaches has affected the
natural behavior of sea turtle nesting and hatchling survivorship. Coastal areas in many parts of
the world are considered prime real estate and in the last decades beaches been heavily
developed (Sea Turtle Conservancy, 2018). The developed structures often prevent sea turtles
from reaching the upper portion of the beach, causing sea turtles to nest in unsafe and vulnerable
suitable places, and exposing susceptible nests to wave action. According to the Sea Turtle
Conservancy (2017) studies show that turtles who emerge in front of seawall often return to the
water without nesting because of lack of a suitable location to nest. For many decades, Puerto
Vallarta has seen an increment of coastal development especially between the coastal state lanes
of Nayarit and Jalisco known as Nuevo Vallarta. This particular location where sea turtles used
to nest in abundance is now full of beachfront hotels. These hotels were building a few hundred
feet away from the wave break with sea walls that are as closed as 21 meters. The interaction of
sea turtles with beach tables, chairs, and walls is noticeable when turtles emerge in these
locations. In addition, coastal development attracts tourists, which interfere with nesting turtles

especially at night when turtles nest. The noise, lights, and people walking at night often scare
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the nesting turtles and will not nest known as a false crawl (Puerto Vallarta Sea Turtle Camp,
2018).

Artificial lighting in nesting beaches affects the behavior in nesting adults and most of the
times is fatal to emerging hatchling as they are attracted to light sources (Witherington, 1992;
Puerto Vallarta & Platanitos Sea Turtle Camps, 2018; NOAA, 2014). Artificial lighting
disorients emerging hatchlings as disrupts the ability of hatchlings to find the sea. Sea turtle
hatchlings have an inborn tendency to move to the brightest direction, which is during the night
is the sky that is reflected by the ocean (Whiterington et al, 2014). Hatchlings that follow
artificial lighting die because of exhaustion or are eaten by predators as they move away from the
ocean. If turtles survive in the morning they will perish due to overheat or eaten by predators.
Disorientation also causes the sea turtle to consume nutrients from the placenta. This placenta
provides food for the hatchling for 8 days leaving the hatchling with less food to survive in the
ocean (Puerto Vallarta & Platanitos Sea Turtle Conservation Camp, 2018).
Plastic Pollution Beach/Ocean

About 8 million metric tons of plastic enters the ocean annually and the amount of plastic
that enters the ocean is set to increase in the upcoming decades (Jambeck et al, 2015). Ocean
plastic pollution affects an array of marine species and birds that ingest it (Kihn, et al, 2015).
Ingestion of debris and plastics is lethal for marine turtles as it brings health impacts in the
intestines such as blockage, poor body condition, and lacerations (Clukey et al, 2017). Olive
Ridleys are not an exception to plastic ingestion and it has been extensively documented that

Olive Ridleys are one of the species that ingests more plastic and debris.
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Plastic pollution in the ocean is a threat not only in adult sea turtles but also to young sea turtles.
Sea turtles ingest plastic bags, microbeads and die due to plastic pollution and ingestion. Plastic
pollution and debris on beaches are a threat to hatchlings as they get caught/trapped and die of
exhaustion, heat, and predators. Removal of debris and trash can be beneficial to hatchlings as it
reduces the time to reach the sea avoiding predation, reducing stress, exhaustion, and exposure to
the high temperatures (Burger, 2014).
Bycatch

Possibly the greatest threat to sea turtles is incidental bycatch. Incidental bycatch happens
when fishing technology specific species attracts sea turtle to the bait or target catch and get
caught or entangled in the fishing device. It has been well documented that sea turtles are
incidental bycatch by fisheries who use shrimp trawl nets, long line hooks, and gillnets (NOAA.
2014). Bycatch is a serious threat to not just sea turtles but also other marine species. In the
Mexican Gulf of California, it said that for every shrimp that is caught by shrimp trawls, over
four times the shrimp weight is bycatch (Consortium for Wildlife Bycatch Reduction, 2014).
Even though, the Mexican governments has made it illegal for fisheries to not use TEDs (Turtle
Exclusion Devises) many small fishermen are still using fishing gear without TEDs. Turtle
exclusion devices are fishing devices (specially trawling nets) that have collapsible trap doors so
turtles can escape if they are caught on trawl nets. Long line hooks also poses a danger to sea
turtles as they are caught on the hooks and drown when trying to take the bait from the hooks. In
Costa Rica alone, 699,600 adult Olive Ridleys were caught between 1999 and 2010 by long line
hooks in the pelagic zone (Dapp et al, 2013). In addition, bycatch also occurs when gill nets are
used as a fishing device. Sea turtles tend to get tangled in gillnets and drown. The practice of

gillnets its implemented by large companies and also artisanal communities in both pelagic and
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near the beach zones. Both poses great danger to sea turtles as well as other marine species. Even
though, artisanal fisheries tend to fish in a much smaller operation than large companies artisanal
fisheries make a vast number of artisanal fishermen and should not be overlooked (Koch et al,
2006).
Ghost Fishing Nets

Ghost nets are a huge problem not only for sea turtles, but also for many marine species
that are large enough to be caught on the nets or ingest them. Ghost nets are nets that are lost by
fisherman and are left in the ocean and drift. Most of the ghost nests in Mexico are associated
with artisanal fisherman who fish in small boats (Platanitos and Nuevo Vallarta Sea Turtle
Camps. 2018). Mexican authorities found a ghost net with more than 300 dead sea turtles
floating off the coast of Oaxaca (Figure 5) (New York Post. 2018). This happen a weak after
Mexican authorities found another drift/ghost net located an illegal net with 102 olive ridley sea
turtle. Ghost nets drift in the ocean and only a few of the fishing nets wash ashore (figure 5) as
others drift in to the open ocean becoming a threat to marine life.
El Nifio

The atmospheric phenomenon known as EI Nino has brought some impacts to Olive
Ridley sea turtles. EI Nino it’s an atmospheric phenomenon that happens every two to seven
years and can last for one year to many years. EI Nino brings hotter oceanic temperatures along
the central equatorial Pacific and it is associated with a low productivity in marine ecosystems
(NOAA, 2018). The low productivity affects Olive Ridley sea turtles, as they have to migrate to
forage to different locations. In addition, the higher temperatures and low productivity has
caused many female olive turtles to decrease the number of female turtles that nest (Marquez,

1990).
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Protection and Sea Turtle Conservation Camps in Mexico

Under the protection of sea turtle in Mexico, the government has established more than
18 sea turtle conservation camps along the pacific coast (NOAA, 2014). These conservation
camps protect all sea turtles that are found in Mexico There are now more than 18 sea turtle
conservation camps in the Mexican Pacific beaches that work directly with the government and
other NGO’s and Mexican Universities. Government agencies that are part of the conservation
camp are The National Commission of protected Natural Areas (CONANP) and the office of
Secretary of Environment and Natural Resources (SEMARNAT). State universities also are part
of the conservation efforts such as State University of Guadalajara, State University of Baja
California, State University of Nayarit, among other universities. There are also non-
governmental organizations that provide funding to some of the conservation camps such as
Selva Negra. Selva Negra is a foundation by Mexican rock band Mana. In addition, business also
provide funding to conservation camps. Some of the conservation camps would not be able to
operate if it was not for the participation and donations from non-profit organizations and the
help of universities. In instances, the funds from the Mexican government are not enough to
cover the expenses and material needed to run the camp (Nuevo Vallarta & Platanitos Sea Turtle
Conservations Camps, 2018).

Conservation camps (rookeries) help protect the nesting turtles, nests, eggs, and
hatchlings throughout the year and nesting seasons. These camps are placed in the beach at a safe
location that is usually no more than 150 ft. from the water. Most rookeries use the same
methods to protect the sea turtle species, which need to follow the protocols established by the

Mexican government (NOM-162-SEMARNAT, 2012). Under the protocol, the campsites have
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to conduct night and evening patrols along the beach every night to reduce poaching during the
nesting season. If the beach is impacted by poaching, the eggs that are nested by sea turtles need
to be relocated to a protected corral that meets the requirements under the protocol. The eggs
need to be replanted in the same beach that the eggs were nested no later than 4 hours after they
were nested, and will remain there until the end of the incubation period. For every nest that is
replanted camp officials need to keep records of the date, number of eggs nested, and number of
eggs hatched and at the end of each nesting season an annual report needs to be submitted to the
governmental agency that over sees the conservation camp.

Following the protocol, conservation camp staff monitors the incubation period from
threats of predators and controlling temperature and humidity to increase that hatchling success
of the nests. Once the hatchling emerge from the nest, camp staff collects the hatchlings and
surveys the nest. Once hatchlings emerge and are survey they are to be released as soon as
possible following the protocols. For more information about sea turtle conservation camps
protocols please search for (NOM-162-SEMARNAT, 2012).

Some rookeries have implemented a new strategy to incubate sea turtle eggs from the
conventional and natural way. The new strategy being utilized is placing the clutches of eggs in
styrofoam boxes (Figure 6). Some rookeries are moving to this technique because the lack of
space in the corrals and it said that the hatching of eggs surpasses 90% hatching success
(Platanitos Conservation Sea Turtle Camp, 2018).

Results
Conservation Accomplishments in Mexico
Mexican government, sea turtle conservation camps, non-profit organizations, and

universities have worked together to protect the Olive Ridley and all sea turtles from going
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extinct. After the ban in 1990 the specie of Olive Ridley has increase in number of female
nesting, conservation of eggs, and increase of rookeries, but the species is still a threaten specie
by the IUCN. Sea turtle conservation camps has help to increase the number of protected nests
and has seen an increment of nesting sea turtles. Prior to the ban by the Mexican government, sea
turtle abundance in Jalisco and Nayarit, Mexico was low as 50-300 sea turtle nest for the entire
season in the Platanitos beach, now there an average of 5,000 sea turtle nests sea per season
(Platanitos Sea Turtle Camp, 2018).

In addition, some of the sea turtle conservation camps use a percentage of their funding to
hire member of the community to do work in the maintenance of the conservation camps and do
patrolling at night (Platanitos Sea Turtle Camp, 2018). When students from universities
participate in the conservation camp, they provide informational workshop to communities and
schools regarding the importance of conservation of sea turtles and the environment. This has
brought more awareness to communities to protect sea turtles and inform them about the fallacies
of the myth that is associated with the consumption of turtle products. In addition, sea turtle
conservation camps are a new attraction to tourists brining more income to the communities
(Platanitos Sea Turtle Camp, 2018).

The reporting and data information from rookeries is extremely hard to acquire and most
of the time is incomplete, and most of the times it has discrepancies. According to the protocols
of SEMARNAT, each conservation camp has to submit an annual report, but most of the
conservation camps do not submit a report making it difficult to gather data. Data of the number
of nests, eggs, and hatchlings is not always reported to governmental agencies. In addition, it is
extremely hard to locate this information even though Mexican government has an open access

to data collected by its agencies. From 1993 to 2009, Mexican conservation camps in the Pacific
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Ocean have protected 3,689,651 nests, 222,064,332 eggs, and released 123,370,003 hatchlings
into the sea (Figure 7).
Survivorship of Sea Turtles

According to the current analogy of the survivorship of sea turtles, only one out of 1,000
eggs hatches and survives to reproduce (TED-ED, 2012). The analogy is a projection of a sea
turtle that nests 1,000 eggs in one season. Out of the 1,000 eggs, 20% do not hatch leaving 800
eggs. The rest of the eggs will hatch and make their way to the water, which at this point 50% of
them will not make it to the water because of predators, leaving only 400 turtles that make it to
the water. Out of the 400 sea turtle hatchlings, only 200 survive for adulthood due to predation in
the water by fish and birds. Out of the 200 surviving sea turtles, only 20 will make it to
reproduce without human interference. It is the human interference has threaten all sea turtle
population to all a decline. Human interference is plastic in the ocean, poaching, long lines, gill
nets and other anthropogenic effects that threaten the survivorship of the sea turtles. The human
interference drops the survivorship to only one out of the 20 sea turtles that would have reached
maturity to reproduce (TED-ED, 2012).

If we use the analogy of survivorship of sea turtles of one out of 1,000 with the numbers
of hatchlings that SEMARNAT has published. This means that in the expand of 17 years of
Mexican conservation efforts, only 123,361 have survived to reproduce , out of the 123,370,003
released hatchings (Figure 7).

Discussion
The Disappearance of Arribada Beaches
It is important to take into consideration that the disappearance of arribada beaches might

be a natural process due to density-dependent factors. Arribadas are becoming less common in
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nesting beaches where arribabas used to happen, because of the over-use of Olive Ridley sea
turtles during the phenomenon of arribadas. When thousands of Olive Ridleys nest during the
arribada, they share the same beach. Due that, there is only certain space for the turtles to lay
their eggs after the second arribada turtles damage previous nests when making new ones leaving
the eggs exposed to predators (Figure 3). The nest success in arribadas are less successful than in
beaches where solitary nesting occurs. Hatching success are very low in arribadas with a 0-32%
and high in solitary nesting occurs with a 74-81% hatching success (Bézy et al, 2015). The low
percentage of hatching success might be the factor of the decrease and disappearance of the
arribada phenomenon on certain beaches.
Conservation Camps Increase Survivorship of Sea Turtle Hatchlings

After the sea turtle ban by the Mexican government and funding sea turtle conservation
camps (rookeries), there has been an increase in the population of almost all sea turtles that
reside in Mexico, especially the Olive Ridley, as is the most common in Mexico. By collecting
the eggs from the nest and placing them in a protected location where the sand is monitored for
temperature and moisture it increases the survivorship of hatchlings. In addition, when the
hatchlings are released to the beach the camps monitor that there are no birds or other predators
near the beach to increase the survivorship. Some rookeries like the Platanitos and Nuevo
Vallarta wait until the late evening to release the sea turtles, as there are no birds at the time that
would predate on the turtles. Without the efforts of the rookeries, the sea turtle survivorship
would be low, for example last year there was a high number of nesting turtles in Platanitos. The
camp did not have enough space in the corrals that had protective sun mesh shade, so they placed
them in an adjacent corral that had no protection against the sun and 100% of the nests (35,000

eggs) did not hatch because of the sand temperature and the lack of moisture (Figure 8). Per the
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SEMARNAT Protocols sea turtle, conservation camps need to have protect sun mesh shade to
reduce sand temperatures (Figure 9). Conservation efforts will decrease the mortality rate in land
by protecting the sea turtles nests when nested, during incubation, and when releasing the
hatchlings increasing the survivorship to adulthood. Protecting the sea turtles while being release
will increase the survivorship of hatchings by 50% as per the analogy of TED-ED 50% of
hatching turtles are predated on their way to the ocean.
Styrofoam Incubation

The practice of incubating Styrofoam incubation is starting to be a trend in some of the
rookeries in the pacific coast as it is easier to protect and it requires less space (Platanitos &
Nuevo Vallarta Conservation Camp, 2018). Some rookeries say that the hatching success is
greater when eggs are incubated in styrofoam boxes, but no information has been recorded. What
has been recorded is that it takes up to 5 days or longer for eggs to hatch as the temperature in
the styrofoam stays constant and does not fluctuate as incubated in the sand. The incubation in
styrofoam practice should be studied more in depth as the sex of sea turtles is determent by
temperature. Depending the temperature inside the Styrofoam ice chest the hatchling might be all
females or males. This practice might beneficial if one of the sexes is low and is needed for
recruitment, but prior to that it should be studied.
Poaching

Poaching in still a problem in most of the beaches in Mexico. During my study in
Platanitos Sea Turtle Camp, for 90% of my stay there were poachers roaming the beaches at
night. In many cases even, after a camp staff heavily patrolled the beach some of the nests were
poached. Camp staff cannot arrest or detain any poachers as they do not are not permitted by

law. In most of the cases and most of the time, the police does not participate in the protection of
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sea turtles. Hardly ever the national coast guard will participate in these activities. In addition,
camp staff do not confront poachers because of the fear of retaliation and for safety reason of
staff members. Poaching would probably decrease if the police or the national coast guard would
participate more in the protection of sea turtles both inland and in the ocean. In addition, if
conservation camps could detain poachers until law enforcement arrive would also be
beneficiary in decreasing poaching.

Anthropogenic Effects & Global Warming (Sea level rise & higher temperatures)

Sea level rise and higher temperatures caused by human activity by releasing carbon
dioxide into the atmosphere will have negative effects to sea turtles and most of the marine life.
Higher temperatures, and direct sunlight in sea turtle nests have been shown to reduce the
survivorship of hatchlings as sea turtles and eggs cannot survive after a sand temperature of
about 35°C. In addition, sea turtle eggs incubated in higher temperatures will be female; meaning
that if higher temperatures continue to increase there will be less males and more females.
Rookeries might be needed to cool down the sand to mitigate the effects of higher temperatures
and control the hatchling sexes. Sea level rise will directly affect the beaches where sea turtles
nest decreasing the suitable area where they nest. In addition, higher sea level will uncover the
nests leaving them exposed to predators. To avoid the impacts of sea level rise, rookeries will
have to move more inland to avoid being affected by the waves especially during storms.
Another problem will rise as rookeries move away from the ocean there will not be any sand and
the sand would need to be transported.

Accidental Bycatch
Accidental bycatch accounts for the number one human interaction mortality with Olive

Ridley sea turtles as well as most sea turtles. Gill nets, long line hooks, and trawling are the main
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contributors of the mortality. Prior to establishing regulation in the United States alone, there was
an average of 71,000 annual deaths of sea turtles due to bycatch (Finkbeiner et al, 2011).
Banning and implementing new technologies seems to be successful as it decreased the mortality
in sea turtles. After the implementation of new technologies such as TEDs sea turtle mortality
was 60% lower (Finkbeiner et al, 2011). Implementing new technologies in countries that are
undeveloped or when governments do not prioritize it is a challenge especially if they are not
enforced. In Mexico, there are regulations to avoid bycatch by implementing TEDs, but its not
strongly enforced by Mexican law enforcement. In addition, there are more fishermen that use
artisanal fishing gear than big fishing companies making it harder to enforce regulations and
laws. With little to no enforcement it is easier for fisherman who use artisanal fishing nets and
not report the missing nets in the ocean to authorities or recover them (Platanito & Nuevo
Vallarta Sea Turtle Conservation Camp, 2018).

Conclusion:

Conservation efforts by the Mexican government has shown to be fruitful in bouncing
back the once almost extinct Olive Ridley sea turtle to a more stable population size. The
contribution of non-profit organizations, universities, and communities should not be
overlooked, as it sometimes is the only fund that some of these conservation camps are able to
operate. We can clearly compare the increase in nests, eggs, and released sea turtles has increase
year by year (Figure 7)

Except for the years, that rookeries did not submitted any data, but other than that, it
appears the population of Olive Ridleys is growing and stable. Anthropogenic effects should not
be overlooked and should be of important concern, as it has the area and phase where most of the

mortality happens. Natural predation would be extremely difficult to mitigate but, human
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interaction like accidental bycatch, beach development, and global change can be mitigated. One
of the keys for the increase in population of Olive Ridley as well as most of the sea turtles is to
decrease the interactions with sea turtles in the ocean such as bycatch, ghost nets, and ocean
plastic pollution. The less human interactions in the ocean will assure good percentage sea turtles
to reach maturity. If this does not happen the conservation efforts will be in vain as only a small
percentage of sea turtles reach maturity to reproduce. Rookeries are doing an excellent job at
protecting sea turtles inland, but there should be more protection against human interactions in

the sea to fully bounce back the population of Olive Ridley sea turtle.
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Figure 1. Distribution, nesting, foraging, and migratory areas of Olive Ridley. (ICUN, 2008)

Figure 2. Arribada in La escobilla — Olive Ridleys, Oaxaca (Matutinazo, 2018)
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Figure 3. Arribada in La Escobilla, Oaxaca. (Verdebandera, 2015)

Figure 4. Over 300 Olive Ridley Turtle died due to entanglement with ghost nets. (New York
Post. 2018)
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Figure 5. Ghost nest that washed in front of Platanitos Sea Turtle Camp.
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Figure 6. Olive Ridley sea turtle eggs are incubated in styrofoam ice chests. (Platanitos Sea
Turtle Conservation Camp, 2018)
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# Of *Survivorship 1

Year | #of Nests | # of Eggs Hatchlings out of 1,000
1992 7,670 140,555 176,867 176
1993 22,013 816,923 665,507 665
1994 6,721 573,944 264,017 264
1995 8,736 682,592 409,258 409
1996 6,046 553,380 338,516 338
1997 7,736 682,290 424,063 424
1998 9,739 872,866 728,070 728
1999 7,221 459,588 339,627 339
2000 8,289 772,345 548,487 548
2001 4,937 500,366 346,373 346
2002 38,216 3,788,926 1,326,658 1326
2003 487,779 | 48,670,765 | 14,998,823 14,998
2004 1,223,785 | 122,299,541 | 37,522,253 37522
2005 309,154 | 30,877,042 | 9,398,968 9398
2006 1,442,875 | 1,864,050 48,787,053 48787
2007 23,469 | 1,931,525 1,829,976 1829
2008 65,090 5,832,679 4,855,030 4855
1999 7,221 459,588 339,627 339
2009 2,954 285,367 70,830 70
Total 3,689,651 | 222,064,332 | 123,370,003 123,361

Figure 7. Data collected by SEMARNAT from 1992-2009. Not all conservations camps are
present. Only Campsites that are present in the Pacific Coast are present. In some campsites, the
number of nests/eggs/hatchlings are mixed with 1-2 other turtle species along Olive Ridleys.
(SEMARNAT, 2010)

*1 out of 1,000 nested eggs survives to adulthood and reproduction (TED-ED, 2018)
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Figure 8. 350 nests (Approximately 35,000 eggs) did not survived due to direct sunlight, high
temperatures, and low moisture (Platanitos Sea Turtle Conservation Camp, 2018)

Figure 9. Protective sun mesh to reflect the direct sun light away (Nuevo Vallarta Conservation
Camp, 2018).

29



Figure 11. Olive Ridley sea turtle hatchlings (Platanitos Sea Turtle Conservation Camp, 2018)
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