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The hawksbill turtle, Eretmochelys imbricata, as photographed off the coast of New Ireland island, Bismarck Archipelago, in Papua, New Guinea.
Photo © 2000 by Tom Doeppner. Source: Creative Commons; license CC-BY-SA-3.0.

featUrey
species

ritically endangered through-

out its range, the hawksbill

turtle (Eretmochelys imbricata)
is one of seven marine turtle species
belonging to the Cheloniidae family.

The genus name derives from two

Greek root words: eretmo-, mean-
ing an oar or a rower, referring to the
species’ powerful forelimbs that pro-
pel it through its ocean habitat, and
-chelys, meaning a turtle or a tor-

toise. The species name derives from
a Latin root word, imbrica-, meaning
a roof tile or shingle, referring to the
overlapping scutes on the hawksbill
turtle’s carapace.

The common name of the spe-
cies, hawksbill, refers to its narrow
head and distinctively bird-like beak,
which enable the turtle to feed on
sea sponges that dwell in crevices in
the reefs the turtle inhabits.

Hawksbill Turtle, Eretmochelys imbricata (Linnaeus, 1766)
The Spongivore Sea Turtle ., u s coren

What is a spongivore?

The biological term “spongivore”
refers an organism that feeds on the
aquatic animals commonly called sea
sponges. Spongivory requires spe-
cific anatomical and physiological
adaptations of the digestive system
to ingest and process the tissues of
sea sponges. Spicules, needle-like
structures formed from calcite or sili-
ca, together with indigestible protein
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spongin fibers, comprise the skeleton
of the sea sponge. Dr. Anne Meylan
of the Florida Fish & Wildlife Conser-
vation Commission aptly describes
this dietary regimen in the title of her
article: “Spongivory in Hawksbill Tur-
tles: a Diet of Glass,” published in the
journal Science in 1988.

Aside from spicules, sea sponges
also defend themselves against pre-
dation by producing various toxins,
including “alkaloids, terpenes and
brominated compounds, and some
species produce neurotoxins” (Naish,
2007). Hawksbill turtles appear to be
resistant or immune to these poison-
ous substances.

A variety of sea sponges photographed off the coast
of the Cayman Islands in the Caribbean Sea, including

rine mollusks known as nudibranchs
(sea slugs) also feed selectively on
sea sponges.

Description of the hawksbill
turtle

Known as a small to medium-sized
marine turtle, E. imbricata reaches
a maximum carapace length of 45
inches (1.14 meters); 30 to 36 inches
(0.8 to 1 meter) is a more typical car-
apace length. Body weights of 100
to 200 pounds (45-90 kilograms) are
common among hawksbills.

The carapace of the species is cov-
ered with scutes that are thicker than
those of other hard-shelled marine
turtles. The density of its scutes
helps the turtle endure batter-
ing against sharp coral reefs and
rocks during storm conditions.

The overlapping of the car-
apacial scutes is particularly
pronounced in younger individu-
als and becomes less prominent
as the turtle ages. Eventually, the
scutes lie side-by-side on the ma-
ture hawksbill’s carapace.

These carapacial scutes fea-
ture a background of amber, with
marbled patterns of black, brown,
gold, red, white, and yellow. This

the yellow tube sponge, Aplysina fistularis, the purple
vase sponge, Niphates digitalis, the red encrusting
sponge, Spiratrella coccinea, and the gray rope sponge,
Callyspongia sp. Image by the National Oceanic and

vibrant coloration is most pro-
nounced in younger individuals,
while older hawksbills general-

Atmospheric Administration. Public domain.

Fewer than a dozen vertebrates
worldwide engage in spongivory; the
hawksbill turtle is the largest of these
vertebrates and the only known rep-
tile that ingests sea sponges. Other
vertebrate spongivores include spe-
cies of several reef-dwelling fish.
Moreover, certain species of the ma-

ly have a more muted carapacial
patterning.

Lacking a hinge, the hawksbill’s
plastron is yellow to cream-colored
in juveniles. The scales covering the
head are black to brown in the center
and lighter toward the scales’ rims.
The turtle’s chin and throat are typi-
cally yellow; its neck is dark-colored

above and lighter on the underside
(Ernst and Lovich, 2009).

In comparison with other marine
turtles, the snout of E. imbricata is
narrow and elongated, with a serrat-
ed upper jaw for cutting through its
prey; there is no notch at the tip of
the beak. The turtle’s hooked snout
bears some resemblance to a hawk'’s
beak; hence, the species’ common
name “hawksbill.” The formation
of its jaws enables the hawksbill to
reach into crevices in the rocks and
reefs of its habitats to feed on the sea
sponges and on other invertebrates it
prefers (Ernst and Lovich, 2009).

Subspecies

In the herpetological literature,
there are two accepted subspecies of
hawksbill turtles: the Atlantic hawks-
bill, Eretmochelys imbricata imbricata
(Linnaeus, 1766), and the Pacific
hawksbill, Eretmochelys imbricata
bissa (Riippell, 1835).

However, several respected chelo-
nian researchers question the validity
of “these supposed races,” citing
geographic variations, changes in
carapace shape and keeling, and the
degree of melanism (darkening) as
being of limited value in distinguish-
ing between the two subspecies.
They suggest the need for a “quanti-
tative study” to “determine the true
relationship between the Atlantic and
Pacific populations” (Turtles of the
World, n.d.).

Range

Considered the most tropical of
all marine turtle species, the hawks-
bill turtle occurs in tropical oceans
worldwide. Migratory in nature, the
hawksbill nests in some 70 countries
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throughout its range
(Mortimer and Connel-
ly, 2008).

The Atlantic pop-
ulation of hawksbills
ranges through the
warmer regions of
the western Atlantic
Ocean, from Mas-
sachusetts, USA
southward through
the Gulf of Mexico to
southern Brazil. Fur-
thermore, researchers
have documented the
presence of the Atlan-
tic population in such
distant locations as
Morocco, Ireland, Scot-
land, and the island of
St. Helena, a British
Overseas Territory east
of Brazil in the South
Atlantic Ocean (Turtles of the World,
n.d.).

Ranging through the tropical
portions of the Pacific and Indian
Oceans, the Pacific hawksbill pop-
ulation occurs from the island of
Madagascar on the east coast of Af-
rica northward to the Red Sea, and
eastward to Australia and Japan in
the western Pacific. The Pacific pop-
ulation also appears in the Hawaiian
Islands in the central Pacific, as well
as from Peru northward to Baja Cal-
ifornia in the eastern Pacific (Turtles
of the World, n.d.).

Habitat

Inhabiting tropical seas with cor-
al reefs and hard-bottomed, rocky
regions, E. imbricata also frequents
shallow coastal waters, including
mangrove swamps, coral reefs, estu-
aries, and lagoons.

While the hawksbill hatchlings’
early years remain something of a
mystery, researchers surmise that the
hatchlings ride the ocean currents to
Sargassum’ mats on the surface of
the open ocean because they cannot

'Sargassum: a brown or dark-green
macroalgae (seaweed) that grows in
temperate and tropical oceans. Bota-
nists have identified some 250 species
of Sargassum worldwide.

Hawksbill turtle photographed off the coast of Venezuela in South America. Photo ©
2000 by Petrosanch. Source: Creative Commons; license: CC-SA 3.0.

dive in the deeper ocean. The hatch-
lings spend their first few years in the
Sargassum ecosystem feeding on the
planktonic (free-floating) animals as
well as the plants residing in the Sar-
gassum drift community. When the
hawksbills reach a carapace length of
8 to 12 inches (20 to 30 centimeters)
between ages one and three years,
they venture into coral reefs, bays,
lagoons, and the deeper ocean (Spo-
tila, 2004).

Foods and Feeding

Largely herbivorous as hatchlings,
hawksbills feed on Sargassum during
their early years and become more
omnivorous as they mature (Ernst
and Lovich, 2009).

Strictly speaking, the species is an
“omnivorous opportunist” (Ernst and
Lovich, 2009); however, the hawks-
bill appears to prefer invertebrates
such as sea sponges to other types
of prey. In the Caribbean Sea, some
95% of the diet of E. imbricata con-
sists of sea sponges, but the turtles
feed on only a few of the 300 species
of sea sponges in the Caribbean, and
generally avoiding the sea sponge
species containing spongin fibers
(Meylan and Whiting, n.d.).

In portions of their range other
than the Caribbean, hawksbills ingest
a greater variety of prey, depending
on the availability of food sources in

the particular localities
in which they reside.
However, sea spong-
es are the mainstay

of the hawksbills’ diet
throughout their ranges.

Besides sea spong-
es, the adult hawksbill
feeds on vertebrates
such as fish, and in-
vertebrates such as
mollusks, aquat-
ic or marine worms,
aquatic crustaceans,
echinoderms (starfish
and sea urchins), and
sea anemones. Plant
foods consumed by
the hawksbill include
algae, macroalgae (sea-
weed), mangrove fruit,
sea-grasses, wood and
bark.

Hawksbill females of reproductive
age greatly reduce their consumption
of sponges and other foods, instead
ingesting the calcium carbonate rub-
ble found in coral reefs, and even
feeding on the coral itself. Biologists
surmise that this ingestion of calcium
carbonate aids the female turtle in
forming the shells of her eggs (Mey-
lan and Whiting, n.d.).

Mating and Reproduction

Taking decades to reach repro-
ductive maturity, hawksbill females
begin breeding on average between
20 and 40 years of age. Females tend
to return to their natal beaches, the
beaches on which they hatched, to
nest. Mating generally occurs in shal-
low coastal waters off the females’
natal beaches.

Breeding generally takes place
between July and October. Typi-
cally, hawksbill females nest every
few years, laying up to six clutch-
es of 100 to 140 eggs per clutch at
intervals of up to 28 days between
nesting events. Clutch size correlates
positively with body size of the fe-
male; therefore, the larger the female
hawksbill, the more eggs laid in her
clutches. The gestation period of
hawksbill eggs is approximately 60
days (Ernst and Lovich, 2009).
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E. imbricata has temperature-de-
pendent sex determination. The
pivotal temperature, the incubation
temperature at which 50% males and
50% females are produced, is 84 to
85°F (29 to 30°C). Incubation tem-
peratures warmer than the pivotal
temperature produce predominant-
ly or exclusively females, while lower
temperatures yield males (Ernst and
Lovich, 2009).

in coral reefs, establishing a “foot-
hold.” Without the activity of the
reef spongivores, sea sponges tend to
out-compete the reef-building coral
for resources such as vital trace min-
erals and other elements (Mortimer &
Donnelly, 2008).

Sea sponges can readily over-
grow the coral reef, choking out the
biodiversity that is essential to a bal-
anced reef ecosystem. Sea sponges

Hawksbill turtle swimming near a sea anemone and a clownfish off the Baa atoll in the Mal-
dives, situated in the Arabian Sea (Indian Ocean) southwest of Sri Lanka. The clownfish is also
known as the anemonefish because it forms a symbiotic relationship with the sea anemone,

a predatory marine invertebrate. Photo © 2014 by Ahmed Abdul Rahman. Source: Creative

Commons; license: CC-BY-SA-4.0.

Curiously, according to Ernst
and Lovich, researchers report the
existence of naturally occurring hy-
bridizations between hawksbills and
green turtles (Chelonia mydas), be-
tween hawksbills and loggerhead
turtles (Caretta caretta), as well as
between hawksbills and olive ridley
turtles (Lepidochelys olivacea).

Hawksbills and Coral Reefs

Vital to the health of the coral reefs
it inhabits, the hawksbill turtle keeps
the local populations of sea spong-
es in check. By using its sharp beak
to penetrate the rigid outer skeleton
of the sea sponge, the hawksbill ren-
ders the soft inner tissues of the sea
sponge available as a food source for
all reef residents.

Sea sponges stake out territory

form a symbiotic relationship with
blue-green algae, the algae providing
oxygen and possibly carbohydrates
for the coral. Blocking out the sun-
light on which the blue-green algae
depends, the overgrowth of sea
sponges directly threatens the health
of the reef.

Furthermore, there are endolithic
sea sponges that bore into and grow
within the corals, killing the living
corals from the inside out.

Weighing an average of 154
pounds (70 kilograms), the adult
hawksbill consumes 1,200 pounds
(544 kilograms) of sea sponges
per year. Because of the decline in
hawksbill populations worldwide,
many of the world’s coral reefs
are currently being overrun by sea
sponges (Spotila, 2004).

Threats

A variety of predators prey on the
hawksbill at different stages in its
life. Fire ants, raccoons, dogs, fox-
es, fungi, human poachers, and other
predators, attack and destroy eggs,
nests, and hatchlings. Ghost crabs,
various birds, and rats prey on new-
ly-emerged hatchlings as the turtles
make their way from the nest to the
sea. Once in the water, octopuses,
squid, large fish, saltwater crocodiles,
and fishermen prey on the hawksbill
at (Ernst and Barbour, 2009).

The human penchant for the
hawksbill’s carapacial scutes, and, to
a lesser extent, its plastral scutes, is
the primary reason for the precipi-
tous decline in hawksbill populations
worldwide. Humans have relentlessly
exploited the species for its “tortoise-
shell” the multicolored scutes used
for various ornamental and domestic
objects, for thousands of years (Mor-
timer and Donnelly, 2008).

Besides exploitation for its “tor-
toiseshell,” global threats to E.
imbricata are varied, and include the
continuing illegal trade in the “turtle’s
prized shell” as well as the market
for eggs. The turtle’s meat, despite
sometimes poisoning humans, re-
mains in demand in some parts of
its range (Mortimer and Donnelly,
2008).

Destruction of nesting beaches and
foraging habitats threaten hawksbill
populations, as does entanglement in
and ingestion of lost fishing-industry
gear. Particularly in the Middle East,
pollution from oil poses a significant
threat to the sensitive hawksbill turtle
(Mortimer and Donnelly, 2008).

Posing a significant threat to the fu-
ture of the hawksbill turtle and many
other species, climate change skews
the ratio of the sexes in populations
having temperature-dependent sex
determination. According to biolo-
gists’ studies, the sex ratio in marine
turtles skews toward female hatch-
lings as the incubation temperature
of the nest rises.

Conservation
Science has documented a “dras-
tic decline” of approximately 80% in
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hawksbill populations during the last
century (Wildscreen Archive, n.d.). In
this stark sentence, Ernst and Lovich
state bluntly: “Survival of the hawks-
bill is questionable.”

Worldwide, the hawksbill turtle is
classified as “critically endangered”
on the International Union for the
Conservation of Nature (IUCN) Red
List. Since 1977, the hawksbill’s Con-
vention on International Trade in
Endangered Species (CITES) designa-
tion has been Appendix I, the highest
degree of legal protection with re-
gard to international trade. It is listed
as Appendix | by the Convention on
Migratory Species (CMS).

The increasing focus of many biol-
ogists and conservationists on marine
turtle populations is benefiting
hawksbills, as well as other species.
Public awareness of the plight of en-
dangered species and the interest in
ecotourism are both promising devel-
opments. Efforts by many nations to
protect the hawksbill’s habitats in-
clude providing nesting and foraging
sanctuaries, and enacting increased
legal protection and enforcement ac-
tivities. &

References

Ernst, C. and Lovich, J. (2009). Turtles of the
United States and Canada. 2nd ed. Balti-
more MD: Johns Hopkins University Press,
pp.82-91.

Meylan, A. and Whiting, S. (n.d.). The Hawks-
bill’s Distinctive Diet. [PDF] seaturtlestatus.
org. Available at: http://seaturtlestatus.org/
pdf/r3_hawksbills-diet.pdf.

Mortimer, J. and Donnelly, M. IUCN SSC
Marine Turtle Specialist Group). 2008.
Eretmochelys imbricata. The [IUCN
Red List of Threatened Species 2008:
eT8005A12881238. http:/dx.doi.
org/10.2305/IUCN.UK.2008.RLTS.
T8005A12881238.en.

Naish, D. (2007). Hard-shelled sea turtles and
a diet of glass. [online] Science Blogs—Tet-
rapod Zoology. Available at: http:/science-
blogs.com/tetrapodzoology/2007/10/10/
hardshelled-sea-turtles/.

Spotila, J. (2004). Sea Turtles. 1st ed. Baltimore
MD: Johns Hopkins University Press,
pp.110-125.

Turtles of the World. (n.d.). Eretmochelys im-
bricata. [online] Available at: https:/turtles.
linnaeus.naturalis.nl/linnaeus_ng/app/views/
species/taxon.php?id=7974

Wildscreen Archive. (n.d.). Hawksbill turtle
(Eretmochelys imbricata). [online] Available
at: http://www.arkive.org/hawksbill-turtle/
eretmochelys-imbricata/

[ Texas Bans Unsustainable Commercial Wild Turtle Trapping

—List of States Curbing Commercial Turtle Harvest Grows

Austin, Texas—23 August 2018—In
response to a petition filed by the
Center for Biological Diversity and
several Texas-based conservation
organizations, the Texas Parks and
Wildlife Commission today voted
unanimously to ban commercial col-
lection of the state’s wild freshwater
turtles, following a national trend of
ending unsustainable turtle trapping.
“We're so grateful Texas has
adopted these badly needed protec-
tions for the state’s native turtles,”
said Jenny Loda, a Center attorney
and biologist who works to protect
vulnerable reptiles and amphibians.
“This is a big victory for the health of
the state’s wildlife and waterways.”
Texans showed overwhelming
support for putting an end to com-
mercial turtle trapping in the state —
more than 98 percent of the com-
ments received by the commission
supported adoption of the proposed
rule. It’s the latest in a growing list
of states — including Missouri, New
York and lowa — that have ended
unlimited commercial collection
of freshwater turtles. Neighboring
Arkansas is currently considering re-
strictions on commercial collection.
Before today’s vote, unlimited
collection of four native, freshwater
turtle species was allowed on private
property in Texas: common snapping
turtles, red-eared sliders, smooth
softshells and spiny softshells.
Scientists have repeatedly docu-
mented that freshwater turtles cannot
sustain any significant level of wild
collection without leading to popu-
lation declines. Populations cannot
remain stable when high numbers of
adults and older juveniles are steadily
removed due to slow reproduction.
“This is great news for Texas’ fresh-
water turtles as commercial trapping
is devastating to turtle populations
that are already suffering from mul-
tiple other threats, including habitat
loss, water pollution and vehicular
collisions,” said Evelyn Merz, con-
servation chair for the Sierra Club’s
Lone Star Chapter. “It’s great to see

| the Parks and Wildlife Commission

following through with protecting
these animals as a vital part of our
state’s ecosystems.”

The petition that spurred today’s
action was submitted last year by the
Center for Biological Diversity, Sierra
Club’s Lone Star Chapter, Texas Riv-
ers Protection Association and Texas
Snake Initiative.

Background

Millions of turtles classified as
wild-caught are exported from the
United States every year to supply
food and medicinal markets in Asia,
where native turtle populations have
already been depleted by soaring
consumption. Because turtles bioac-
cumulate toxins from prey and bur-
row in contaminated sediment, turtle
meat is often laced with mercury,
PCBs and pesticides, posing a health
risk. Adult turtles are also taken from
the wild to breed hatchlings for the
international pet trade.

As part of a campaign to protect
turtles in the United States, the Cen-
ter for Biological Diversity has been
petitioning states that allow unre-
stricted commercial turtle collection
to improve their regulations. Earlier
this month, in response to a Center
petition, the Missouri Department of
Conservation banned commercial
collection of the state’s wild freshwa-
ter turtles. In September of last year,
Nevada created a statewide ban on
the destructive commercial collec-
tion of all reptiles and New York halt-
ed all commercial terrapin turtle har-
vesting. Before that, in March 2017,
lowa adopted new regulations setting
closed seasons and possession limits
for commercial turtle trappers. In
2012 Georgia approved state rules
regulating the commercial collection
of turtles, and Alabama completely
banned commercial collection. And
in 2009 Florida responded by ban-
ning almost all commercial collection
of freshwater turtles from public and
private waters. &

—Center for Biological Diversity press release
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Reptilian Brumation by sepen rneis

Most readers are likely aware of the
fact that all reptiles and amphibi-
ans are ectothermic (cold-blooded)
animals, relying on their environ-
ment for thermoregulation. That
said, these animals have evolved
and adapted incredible survival
strategies to ensure survival when
environmental conditions become
unsatisfactory. One such adaptation
is brumation. Brumation is a term
used for the hibernation-like state
that cold-blooded animals utilize
during very cold weather.

On the other end of the spectrum
is a state known as aestivation,
which like brumation, provides a
way for reptiles to handle tempera-
ture extremes. However, aestiva-
tion occurs when environmental
temperatures become too high for
healthy physiological function to
occur, and thus is beyond the scope
of this article.

What is Brumation?

As previously mentioned, bruma-
tion can be loosely equated to hi-
bernation among mammals. When a
reptile brumates, it becomes lethar-
gic, sometimes not moving at all for
the duration of the cold season. In
nature, these animals typically find
hibernaculums within their environ-
ment in which they can be some-
what insulated. A hibernaculum is
simply the place where the reptile
spends these periods of inclement
weather. Burrows, rock crevices,
caves and leaf litter are a few exam-
ples of hibernaculums documented
in nature. Some temperate species
can even brumate under water!

The amount of time that a reptile
brumates is dependent on a num-
ber of factors. Perhaps the biggest
variable is in regards to whether the
animal is in the wild or being main-
tained in captivity. In the case of the
latter, environmental conditions can
be easily manipulated by the keeper
at any given time. Other consider-
ations include the age of the animal,
its gender, geographical origin, and
varying natural conditions. Due

to the wide range of species and
habits, it is futile to make quantita-
tive generalizations regarding how
long a reptile will brumate. In the
broadest of terms, reptiles will enter
brumation in the late fall (when
temperatures drop and the days get
shorter) and come out of brumation
in spring, triggered by increased
temperatures, longer days, and
changes in barometric pressure.

Why do Reptiles Brumate?

As ectothermic organisms, reptiles
cannot raise their body temperature
independently of environmental
conditions, and as such must con-
tend with the conditions that nature
presents them with. The vast majori-
ty of our planet experiences sea-
sonal temperature extremes, from
the deserts to the plains to even the
tropics. The amount of temperature
variation does change from region
to region. For example, sub-tropical
animals, as well as those found near
the equator, often do not undergo
what herpetoculturists call a “true
brumation.” However, these animals
are just as receptive to natures cues
as those from more northern or
southern climates. They may slow
down, i.e. reduce food intake, eat
less, etc, but not enter a true state of
brumation.

Russian tortoise, Agrionemys (=Testudo) horsfieldlii, photographed
in Baikonur, Kazakhstan. Photo © 2010 by Yuriy75. Source: Cre-

ative Commons; license CC-BY-SA-3.0.

Conversely, many reptile species
inhabit regions that do in fact get
very cold in the winter, and accord-
ingly must have behavioral adapta-
tions in order to survive. In the most

basic sense, brumation is a survival
tactic—a tactic that has been hard
wired into the brains of these ani-
mals for well over a million years.

Take for example, the Russian
tortoise (Testudo horsfieldi). Over
much of their range they experience
summer highs well over 100 de-
grees Fahrenheit, and in the winter
temperatures fall far below freezing.
Without the option of brumation,
these animals would perish. Instead,
they construct burrows, sometimes
as deep as six feet, and remain
in them until conditions become
favorable. During this time, the tor-
toises physiological functions grind
to nearly a halt. Feeding obviously
ceases, as does digestion and defe-
cation. Heart and respiratory rates
also drop.

Suspended animation is a phrase
often used to describe this state
among reptiles. In fact, there are
theories suggesting that these long
periods of inactivity may actually
lengthen the lives of wild herps
much the way your car would last
you longer if you kept it garaged
and purged of all fluids for 5 months
of the year.

Reproductive Connotations
Aside from serving as a survival
tactic during seasonal weather fluc-
tuations, brumation (and
winter slowing in gener-

al) does have an effect
on reptile reproduction.
Please keep in mind that
there are exceptions,
but in general, cooler
temperatures trigger the
production of sperm

in males, and prepares
females for ovulation in
spring.

Despite this widely
accepted theory, many
breeders have found
that only slight drops in temperature
are needed to trigger this repro-
ductive behavior, while others have
found it to be completely unneces-
sary.
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Renowned monitor breeder Frank
Retes is well known for his success-
ful captive breeding attempts with
a number of Australian, Indonesian,
and African monitor species. He is
equally well known within the mon-
itor-keeping circle for his unique
methodology. His monitors are kept
warm year round. His motto, “Heat
them, feed them, breed them” has
proven quite successful. In fact, in
an interview in The Vivarium Mag-
azine in the mid 90s he shared that
his monitors also have light 24 hours
a day.

This radical approach to breeding
may seem outlandish, but experi-
mental techniques such as those of
Mr. Retes have allowed us to better
understand reptiles in captivity. It
remains clear that a short period of
slight reduction in temperature and/
or photoperiod can be vital in trig-
gering reptiles to reproduce, but not
always completely necessary.

In my experience, and in the ex-
perience of many of my colleagues
and friends, true brumation does not
seem to be a requirement in main-
taining healthy, reproductively ac-
tive reptiles. Generally a brief, slight
change in conditions (as mentioned
above) is all that is needed. Further-
more, in most American homes, this
requires little work on the part of
the keeper, as seasonal fluctuations
and physiological cues will occur
regardless of husbandry.

This is not to say that allowing
temperate herps to brumate at cool-
er temperatures for longer periods of
time is harmful if done properly. In
some species, males that have been
cooled are much more fertile than
those which were not, and therefore
more likely to produce viable clutch-
es with a similarly cycled female.

Brumation in Nature

In the wild, reptiles are presented
with both internal and external cues
that it is time to brumate. Herpetol-
ogists have classified these cues into
two main categories. The first are
endogenous cues, which originate
within the animal. Theories regard-
ing endogenous cues suggest that

some reptiles (but certainly not all)
undergo hormonal changes as well
as shifts in neurotransmitter levels
and amino acid concentrations.

These factors are directly affected
by circadian rhythms and the envi-
ronment, making these biological
cues little more than a secondary
function of natural climatic changes.
The question remains as to whether
these internal changes occur spon-
taneously and trigger brumation, or
if the animal begins to brumate and
then these physiological changes
occur.

It should be made clear that the
role of endogenous cues in reptilian
brumation is still poorly understood.
Exogenous cues on the other hand
are those with which we are already
familiar and include factors such as
photoperiod (day length), barometric
pressure, humidity, and tempera-
ture. Exogenous cues seem to be of
most importance to herps inhabiting
temperate zones. Sub-tropical herps,
because of the relatively constant
conditions they experience, appear
to rely more on internal (endoge-
nous) cues.

Brumation is an extremely trying
time for all reptile species. As we
have discussed, it is a survival tactic
at which many species are quite
proficient. Nonetheless, many wild
reptiles that enter brumation never
emerge in the spring. Sometimes the
choice of hibernaculum is a poor
one, and when conditions become
extremely harsh these areas simply
do not provide adequate protection.
Other times, reptiles may enter
brumation with an injury or illness
which would normally require sup-
plemental warmth and nutrition to
heal properly. In the brumative state
these animals tend to succumb to
their ailments.

As mentioned above, the length
of time that a reptile brumates is
extremely variable. A few general-
izations can be made, although they
are merely guidelines, and should
not be considered definitive. Tem-
perate and desert species tend to
brumate much longer than sub-trop-
ical and tropical species. In fact,

some species originating from truly
equatorial ranges do not brumate

at all, but simply undergo a mild
shift in activity and feeding patterns.
Male reptiles typically emerge prior
to females, allowing them ample
time to establish breeding territories
to further their chances of reproduc-
tive success.

Brumation in Captivity

Just as brumation can be risky to
wild herps, the same holds for cap-
tive reptiles. Although they have the
added advantage of being carefully
monitored by attentive keepers,
this does not rule out all associated
risks. In general, brumating reptiles
in captivity is the subject of much
debate. On one end of the spectrum
there are those saying that bruma-
tion is natural and will ultimately
make your reptile live longer. On
the other hand, does this unproven
potential for longevity outweigh
the risks previously discussed? This
debate has been a longstanding
one, and will continue to be further
explored in the future.

| have adopted the following
philosophy regarding brumating
my reptiles, and have found it to be
entirely successful thus far. Keep
in mind that because your animals
are in captivity, does not mean that
they do not receive subtle cues
from the outside world. With the
exceptions of snakes being kept and
bred in rack units (where all light
and heat is regulated by the keeper)
reptiles will begin showing signs of a
winter slow-down and/or brumation
regardless of what environmental
conditions you provide.

Many temperate, desert, and
sub-tropical herps will become less
active and feed less in the winter,
even when normal ambient and
basking temps are provided. | do not
adjust the husbandry of my beard-
ed dragons from season to season.
They are provided with the same
photo-period and heating protocol
year round. Yet year after year they
begin losing interest in food in late
fall, and remain in this psuedo-bru-
mation until spring. During this time,
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all of my animals will migrate away
from all heat sources, and make
themselves comfortable in the cool-
er regions of their enclosure.

The above anecdote should
provide some credibility to the idea
that reptiles are going to brumate or
not regardless of what you do. With
the vast majority of pet species, this
type of maintenance is not a prob-
lem. When you begin dealing with
species that undergo a true bruma-
tion in winter (and subsequently
animals originating in climates with
harsh winters) different actions must
be taken.

Box turtles (Terrapene sp.) are a
prime example, and one that has
been more closely looked at than
most other species. If a box tur-
tle begins showing signs that true
brumation is eminent (less activity,
burrowing, lack of appetite) you are
going to have to prepare a suitable
hibernaculum. A hibernaculum is
basically a well insulated box that
will hold moisture and maintain
a relatively constant temperature
during brumation. Air holes should
be provided to ensure air exchange.
For turtles and tortoises (which
coincidentally are most commonly
brumated using this method), they
are typically placed in a plastic bin
with 10 to 12 inches of soft, fluffy,
and barely moist earth. This can
be sterile (no fertilizers, etc) potting
soil, sandy soil, Eco Earth, or your
own favorite blend. Finely shredded
paper is another popular choice,
although extended exposure to
moisture may lead to disintegration.

This box will become the inner
chamber, and will have to be closely

monitored for temperature. | highly
recommend the use of a quality dig-
ital thermometer with a probe that
can be placed deep into the hiber-
naculum substrate. Many breeders
actually tape the thermometers
probe to the carapace of the turtle.
This ensures that you know exactly
what temperatures your animals are
being subjected to. Remember, not
cold enough and your pet will not
be truly brumating. Too cold, and
they may not wake up at all.

The inner chamber is then placed
into another slightly larger box, leav-
ing a 1 to 2 inch space between the
walls of the inner and outer cham-
bers. This space can be filled with
packing peanuts, shredded paper,
or any number of other insulating
materials. The idea here is to ensure
a constant temperature within
the inner chamber, as significant
environmental fluctuations during
brumation can be problematic.

Although reptiles do not typically
feed during brumation, the hydra-
tion of the animal must be consid-
ered. In the wild most reptiles dig
deep into the ground to brumate,
providing them with an adequate
amount of environmental humidity
to keep them from dehydrating. In
captivity, it is recommended that
your animals be offered water once
or twice during brumation. While
digging out your slumbering reptiles
in the middle of winter may seem
counterintuitive, it is very important,
and the small amount of time that
your animal spends awake will not
affect the overall outcome of the
brumative process.

Editors Note from Stephen Rheis

Before closing, | would like to
re-emphasize that both in the wild
and in captivity, brumation is risky
business for reptiles. It puts a great
strain on their bodies, but one that is
nonetheless necessary to the surviv-
al of their species.

The guidelines above are just
that; guidelines, and should not
be construed or interpreted as a
definitive source of information
on this dynamic subject. If you are
considering brumating your reptiles,
| would expect you to consult with
an experienced herpetoculturist or
other expert prior to undergoing this
task.

Similarly, if you have any doubt
regarding your ability to properly
brumate your animals, please get ad-
vice from a knowledgeable source.
Although once mastered, brumation
can be simple and streamlined, it
remains one of the most complex
and frustrating aspect of reptile
husbandry. For this reason alone it
should not be taken lightly.

As always, research the needs of
your pet in depth prior to obtaining
them. This way you can be best
prepared to provide them with the
best possible of care. &

Originally published on the LLLReptile

website and reprinted with permission
from the LLLReptile staff.

CTTC note: While it is a compre-
hensive overview of reptile bruma-
tion, this article is written regarding
reptiles in general, and some infor-
mation may not pertain to turtles or
tortoises in particular.

—John Sidney McCain Il (1936—2018), American legislator and military officer
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Erratum: On page 1 of the July/
August 2018 [54(4)] issue of the
Tortuga Gazette, the Featured
Species subheading should read
as follows: Morafka’s Desert
Tortoise, Gopherus morafkai
(Murphy, Berry, Edwards, Leviton,
Lathrop & Riedle, 2011).

My son and | spotted this little desert tortoise individual scurrying across
a wash between thunderstorms in July 2018 in the Rainbow Basin
Natural Area near Barstow, CA. Its shell was about the size of a man’s
clenched fist, and it seems to be one of the successful survivors. A good
zoom lens let us carefully observe the tortoise from a distance. Be safely
on your way, little one! May you grow big, strong and old.

Mlke,S Turtle Net PleS by Michael J. Connor, Ph.D.
A varied selection of recent articles, stories and sites on the Web that some of you may find as interesting as | did.
This list is also posted at tortoise.org/turtlenetpicks

New Very Early Turtle
Eorhynchochelys sinensis lived 228
million years ago, before turtles
developed shells!

Agassiz’s Desert Tortoise Conser-
vation Genomics

Major new study opens new ven-
ues for conservation genomics in
desert tortoises.

Aesop Was Right! Tortoise Does
Beat Hare

Over a life-span, fast “sprinters” are
among the slowest movers.

Myanmar Star Tortoise Conserva-
tion Success

Turtle Survival Alliance-Myanmar
estimates that Myanmar star tor-
toise numbers now exceed 15,000
in forest reserves.

Palawan Forest Turtle Hatched
The first captive hatching of the
critically endangered Palawan for-
est turtle, Siebenrockiella leytensis.

Videos
¢ Manning River Turtle

e Three-toed Box Turtle

Police Raid Europe’s Biggest
Turtle Farm

| don’t know what the back story is
to this bust, | assume there is one.

African Sea Turtle Newsletter
African Sea Turtle Newsletter issue
9 is now available.

Loggerhead Conservation Suc-
cess Story

Cyprus conservation programs
have increased the number of log-
gerhead sea turtles nests more than
3-fold since 1978.

Abandoned Fishing Net Kills 300
Olive Ridleys

Some 300 Olive Ridley sea turtles
died after being trapped in an
abandoned fishing net floating off
Mexico’s southern Pacific coast.

—Marilyn Forsstrom

Long Beach Turtle and Tortoise Care Society

Red Tide Disaster in Florida
This year’s massive red tide event
along Florida’s coast hasn't just
killed sea turtles and manatees
but has sent the state’s tourist and
fishing industry reeling.

Herpetologists’ League Rescinds
Award

The Herpetologists’ League re-
scinded its Distinguished Herpe-
tologists award to turtle biologist
Richard Vogt for “sexually inap-
propriate behavior”. Here is one of
the many news stories and here
is the July 20, 2018 statement by
Willem Roosenberg, the Herpe-
tologists” League’s newly installed
President.

CTTC On Facebook
For breaking news updates, visit
and “like” us on Facebook!


https://www.bbc.com/news/science-environment-45261121
https://www.nature.com/articles/s41598-018-29395-6
https://www.nature.com/articles/s41598-018-29395-6
https://www.nature.com/articles/s41598-018-30303-1
https://www.nature.com/articles/s41598-018-30303-1
https://www.mmtimes.com/news/population-rare-star-tortoises-rises-15000.html
https://www.mmtimes.com/news/population-rare-star-tortoises-rises-15000.html
http://www.philippinecockatoo.org/images/Publications%20and%20articles/Press%20Releases/Press%20release%202018%20CB%20of%20S.%20leytensis%20(16%20July%202018,%2011am).pdf
https://www.youtube.com/watch?time_continue=141&v=ZX_fYmJrJ44
https://cumberlink.com/lifestyles/recreation/just-for-kids/animal-bites/the-box-turtle-with-an-amazing-home-security-system/youtube_6258efe8-2946-5f0a-92d0-9892dcfeb7cb.html
https://www.nationalgeographic.com/animals/2018/08/illegal-turtle-farm-police-wildlife-trafficking-news/
https://www.nationalgeographic.com/animals/2018/08/illegal-turtle-farm-police-wildlife-trafficking-news/
http://oceanecology.org/african-sea-turtle-newsletter/
https://www.ctvnews.ca/sci-tech/endangered-green-loggerhead-turtles-making-comeback-in-cyprus-1.4055077
https://www.ctvnews.ca/sci-tech/endangered-green-loggerhead-turtles-making-comeback-in-cyprus-1.4055077
https://www.cbsnews.com/news/endangered-sea-turtles-dead-mexico-illegal-fishing-net/
https://www.cbsnews.com/news/endangered-sea-turtles-dead-mexico-illegal-fishing-net/
https://metro.co.uk/2018/08/03/dead-turtles-dolphins-wash-beach-worst-red-tide-event-decades-7794220/
http://herpetologistsleague.org/2018/07/20/hl-president-statement/
http://herpetologistsleague.org/2018/07/20/hl-president-statement/
https://qz.com/1330066/turtle-scientist-richard-vogt-is-accused-of-sexually-inappropriate-behavior/
https://qz.com/1330066/turtle-scientist-richard-vogt-is-accused-of-sexually-inappropriate-behavior/
http://herpetologistsleague.org/2018/07/20/hl-president-statement/
http://herpetologistsleague.org/2018/07/20/hl-president-statement/
https://www.facebook.com/CaliforniaTurtleandTortoiseClub/
https://tortoise.org/turtlenetpicks/turtlenetpicks.html
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Temperature-dependent Sex Determination in Turtles
and the Implications of Climate Change by m. A. cohen

Defined as sex determination by
male or female chromosomes at

the time of embryo fertilization, the
well-studied mechanism of genotypic
sex determination (GSD), also known
as genetic or chromosomal sex deter-
mination, occurs in mammals, birds,
and snakes.

Less well-understood is the
mechanism of environmental sex
determination (ESD), which relies
on non-genetic factors such as
humidity, nutrient availability, or
incubation temperature following
embryonic development for the
determination of the sex of the
offspring.

TSD in Reptiles

A type of ESD, temperature-de-
pendent sex determination (TSD)
occurs in many species of reptiles.
In such species, incubation tem-
perature at a critical point during

The Pivotal Temperature

An important concept in TSD, the
pivotal incubation temperature is
defined as “the temperature in which
the male and female determining
factors are just balanced,” yielding
a 1:1 ratio of males to females. This
ratio results in “evolutionarily stable...
breeding populations” (Ewert, et al.
1994).

Two Basic Patterns of Turtle
TSD
While conducting research into
chelonian TSD, biologists identified
two general patterns, termed Pattern
[ and Pattern II. Additional research
into and refinements of these pat-
terns are ongoing, but, for purposes
of this article, the basic characteriza-
tions in Figure 2 will suffice.
Pattern | consists of a
“single transition zone of
temperature below which
incubation yields 100% (or
nearly 100%) males and
above which only females
are produced.” In contrast,
Pattern Il comprises “two
transition zones, with males
predominating at intermedi-
ate temperatures and females
at both extremes.” Generally,
however, the coolest incuba-

tion temperatures produce
the smaller sex (Turtles of the
World, n.d.).

incubation determines the ratio
of male to female hatchlings well
after the eggs are laid. Thus, the

All marine turtles are subject to TSD Pattern I. Green turtle (Che-
lonia mydas) hatchling in Tortuguero National Park, Costa Rica.
Photo © 2006 by Bernard DuPont. Source: Creative Commons;

license CC-BY-2.0.

environment plays a crucial role in
the proportion of males to females in
populations subject to TSD (Bosch,
2015).

All crocodilians (alligators, cai-
mans, crocodiles, and gharials)
exhibit TSD. The ancient, lizard-like
tuatara (Sphenodon punctatus) has
TSD, as do some true lizard species.

TSD prevails in the overwhelming
majority of turtle species (see Figure
1 for the exceptions). As of 2004, 93
percent (69 of 74) of turtle species
tested were subject to TSD (Moeller,
2013).

TSD is a complicated mechanism,
and there are species in which both
GSD and TSD influence the ratio of
males to females in a population.
Such complexities are beyond the
scope of this introductory article.

The remainder of this article will
focus on the turtle species that ex-
hibit TSD, and the implications of
climate change on reproduction in
these species.

Far from being consistent world-
wide, biologists researching TSD find
that geographical variations exist for
the pivotal incubation temperature in
any given species. Variables include
latitude (higher or lower), longitude
(east or west) and climatic conditions
(amounts of sun exposure and rain-
fall) [Ewert, et al., 2004].

Figure 1: Turtle species that do not exhibit TSD.

Exceptions to TSD in Turtles

+ Austro-South American sideneck
turtles (Chelidae family)

+Black marsh turtles (Siebenrockiella
species, Geoemydidae family)

+Brown roofed turtle (Pangshura
smithii, Geoemydidae family)

+Mexican musk turtles (Staurotypus
species, Kinosternidae family)

+Softshell turtles (some species)
(Trionychidae family)

+Wood turtle (Glyptemys insculpta,
Emydidae family)
—Sabath et al., n.d.

It is the incubation tem-
perature of the turtle eggs at a
particularly thermosensitive period,
typically lasting seven to 14 days,
during the middle trimester of incu-
bation that determines the sex of the
offspring, depending on the species
(Bosch, 2015). The incubation tem-
perature at this critical time prompts
the release of enzymes that influence
gonadal development, resulting in
either male or female hatchlings (Tur-
tles of the World, n.d.).

The enzyme aromatase plays a
crucial role during this thermosen-
sitive period: aromatase converts
androgens (masculinizing hormones)
to estrogens (feminizing hormones),
depending on the ambient tempera-
ture in the turtles’ nest. The function
of aromatase at lower temperatures
is inhibited, while at higher tempera-
tures aromatase continues to function
(Bosch, 2015).

The development of ovaries in fe-
males and testes in males following
the middle trimester of incubation
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moves forward, and the growth pro-
cess is irreversible.

Turtle species are long-lived ver-
tebrates that mature slowly. One or
more decades may pass before an
individual’s anatomy displays its sec-
ondary sexual characteristics, making
it challenging to assess the success of
species recovery efforts in the cases
of threatened or endangered species.

“Hot Chicks, Cool Dudes”

A mnemonic device used by the
students of biology professor Jeanette
Wyneken at Florida Atlantic Univer-
sity (FAU) in Boca Raton, Florida,
the title of this section succinctly
describes the effect of TSD Pattern
[ on marine turtles and many other
chelonian species: higher nest tem-
peratures yield female hatchlings,
while lower incubation temperatures
produce male hatchlings.

According to Prof. Wyneken, “sea
turtles are an endangered species...
and one of the things that needs to
happen when you're trying to re-
cover an endangered species is you
need to know what impediments
there are to making more turtles—
are there enough eggs? Are they
hatching? And if so, are there enough
of both sexes?” (Balaraman, 2017).

In keeping with federal Endan-
gered Species regulations, a team of
colleagues at FAU that includes
Prof. Wyneken has developed a
means of determining the sexes of
marine turtle hatchlings through a
minimally-invasive laparoscopic bi-
opsy technique involving a protein
called CIRPB. Biopsy tissues are
collected, preserved and analyzed
in a laboratory setting.

Biopsy tissues were collected
from the gonads of loggerhead
(Caretta caretta) hatchlings. Fed-
eral law prohibits biopsies on
living leatherback (Dermochelys
coriacea) turtles; freshly deceased
carcasses of leatherback hatchlings
were retrieved from nests after the
live hatchlings had emerged.

To the collected tissues research-
ers then applied the protein CIRPB
“which responds to a protein on
the cells of the female gonad—if

Figure 2: Comparison of TSD Patterns | and Il in various chelonian families.

TSD Pattern |
(Male/Female)

[Chelonian family—species]

Carretochelyidae—Pig-nosed turtle
Cheloniidae-Sea turtles (all species)
Dermochelyidae—Leatherback turtle
Emydidae—Pond or marsh turtles
Geoemydidae—Species of tropical
freshwater turtles
Testudinidae—Tortoises

Pattern | occurs primarily in turtle
species in which the adult female is
larger than the adult male.

TSD Pattern 1l

(Female/Male/Female)
[Chelonian family-species]

Chelydridae—Alligator snapping turtle

Geoemydidae—a few species of tropi-
cal freshwater turtles

Kinosternidae—Most mud and musk
turtles

Pelomedusidae—Sub-Saharan and
Yemeni sideneck turtles

Pattern Il occurs primarily in turtle
species in which the adult male is
larger than the adult female, or in
species in which body size is not
dimorphic (substantially different in
males and females).

it’s a female, you get a lot of stain-
ing, whereas in males you don't,”
reports Prof. Wyneken (Balaraman,
2017). When compared to tradi-
tional techniques for estimating the
sexes of hatchlings, including nest
temperatures, beach temperatures,
incubation duration, etc., the CIRPB
proved to be remarkably accurate.

Within a week following collection
of the tissue samples, all hatchlings
were released offshore into the
Gulf of Mexico. Many consider this
new, highly reliable technique to
be a breakthrough in marine turtle
research.

On Sanibel Island, FL, the first steps of a hatchling loggerhead tur-
tle (Caretta caretta) running to the sea. Photo © 2016 by Jean-Lou
Justine. Source: Creative Commons; license CC-BY-SA 4.0.

Changing Climatic Conditions
For decades climate scientists,

known as climatologists, have been

compiling documentation about the

global changes in climatic conditions.

The phenomenon that is commonly
termed “climate change” is over-
whelming accepted by the scientific
community worldwide.

Because many turtle species ex-
hibit TSD, some consider them to be
important bioindicators, species that
provide information about the quality
of their environments and often serve
as early warnings of future problems.

The environment plays an import-
ant role in the proportion of males
to females in populations affected by
TSD. Turtle species that are subject
to the mechanism of TSD “are sus-
ceptible to alterations in temperature
caused, for example, by cli-
mate change” (Bosch, 2015).

By raising the air tem-
perature in and around
turtles’ nests, the incubation
temperature of the eggs
increases. For most turtles,
increasing the incubation
temperature of the eggs
results in a skewed ratio of
males to females. Because
many turtles exhibit TSD
Pattern 1, skewing the sex
ratio with an increase in
incubation temperature
means clutches will be
female-biased.

In addition, biologists project two
bleak scenarios based on an increase
in nest temperatures. Eventually,
there will be too few male turtles
to maintain stable populations, and
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A member of Testudinidae family, this hatchling
tortoise, probably a marginated tortoise (Testudo

marginata), is emerging from its egg. Photo © 2004 by
Mayer Richard. Source: Creative Commons; license:

CC-BY-SA-3.0.

extinction will follow. There is also
the possibility of mass mortality if the
nest temperatures rise to lethal levels,
and turtle eggs die before hatching
(Platt, 2017).

While much of the research into
the effects of climate change on tur-
tle species has focused on marine
turtles, changing climatic conditions
are also impacting many other turtle
species in different environments,
including pond and marsh tur-
tles, North American and Asian
box turtles, and all species of
tortoises.

Considerable research about
turtle species and the impact of
climate change already exists,
and there is documented scien-
tific evidence of the deleterious
effects of climate change.

With regard to marine turtles,
scientists in Florida are docu-
menting the temperatures on
nesting beaches as being lethal to
marine turtles in their nests—on
some beaches, temperatures are so
high that few, if any, embryos survive
and develop into live hatchlings (Mc-
Dermott, 2017).

Nesting beaches in Florida are
not the only locations yielding ev-
idence of negative climate change
impacts. Marine turtle researchers in
Costa Rica report that leatherback
turtle and olive ridley (Lepidochelys
olivacea) turtle species experience

nest mortality when beach tem-
peratures rise above 95°F (35°C)
[McDermott, 2017].

In Australia the documentation
is equally disturbing: scientists
evaluating the hatching of green
turtles (Chelonia mydas) recently
recorded a ratio of 116 females to
1 male (Welch, 2018).

The painted turtle, Chrysemys
picta, an extensively studied
pond turtle species that is native
to North America, exhibits not
only TSD Pattern | but also nest
location fidelity, described as
“repeatable individual preferenc-
es for nest microenvironments”
(Janzen and Phillips, 2006).

The rise in global temperatures
coupled with temperature fluctu-
ations from one year to the next
will affect the male/female balance in
species exhibiting TSD and the paint-
ed turtle is no exception. Biologists
predict that “a rise of 4°C [ed. note:
39°F] in their habitat’s temperature
could cause the extinction of the
species, because only females would
be born.” (Bosch, 2015).

A member of the Emydidae family, this hatchling
painted turtle (Chrysemys picta) was photographed at
Missisquoi National Wildlife Refuge, Lake Champlain,
Vermont. Photo by Ken Sturm USFWS. Public domain.

Clearly, rising temperatures world-
wide pose a significant threat to
reptiles and other animals subject to
temperature-dependent sex determi-
nation. &
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Meetings and Programs

Click on your Chapter’s website link
for the latest program information.
Programs may be scheduled after
newsletter publication.

@ Classified Advertisements

Classified advertisements run for one issue at $5° for up to four lines, or $30% for
s page. Ads are accepted at the discretion of the Editor. Ads are available to mem-
bers and subscribers only, and are run as a service to our members. California
Turtle & Tortoise Club is not responsible for merchandise placed for sale in the Tor-
tuga Gazette.

Please make your check payable to the California Turtle & Tortoise Club.

Please send ad fee to: CTTC Tortuga Gazette, attn Treasurer, P. O. Box 7300, Van
Nuys, CA 91409-7300.

Mail fee with ad copy to the Tortuga Gazette mailing address; OR mail fee to the
postal address above, and email the ad copy to the Gazette Editor.

Cen-Val: 13 September;
11 October

Chino Valley: 21 September;
19 October

Foothill: 28 September;
26 October

High Desert: 10 September;
8 October

Inland Empire: 7 September;
5 October

Kern County: 10 September;
8 October

Low Desert: 1 October

Orange County: 14 September;
12 October

Ridgecrest: 10 September;
8 October

Santa Barbara-Ventura: Contact
the chapter for meeting
information.

Santa Clarita: 15 September

TOOSLO (San Luis Obispo):
12 September; 10 October

TTCS (Long Beach): 21
September; 19 October

Valley: 21 September;
19 October

Executive Board: 13 October.
Meetings take place at the Los
Angeles County Arboretum,
Arcadia, CA 91007.

L w,

Is your email address changing?
Update your email address through
your MailChimp account by clicking

California Turtle & Tortoise Club: a Society
Dedicated to Turtle & Tortoise Preservation,
Conservation and Education since 1964. Pro-
moting and Facilitating the Care, Rescue and
Adoption of Native and Nonnative Turtles and
Tortoises.

your newsletter notice. Or send your
changes and corrections to

tgdistribution@tortoise.org

the “Update Your Preferences” link on

The Tortuga Gazette (ISSN 1073-1334) is
owned by the California Turtle & Tortoise
Club Executive Board, which is incorporated
in the State of California as a Not-for-Profit
Corporation and is tax-exempt under IRS
code 501(c)(3).

All material is copyright © CTTC unless
otherwise attributed. CTTC policy permits
reproduction of articles by other not-for-profit
groups and educational institutions when per-
mission is requested. Permission is granted on
a case-by-case basis and CTTC must be cited
as the source of the material.

Views expressed in the Tortuga Gazette are
those of the contributors and not necessarily
those of the Editor or the California Turtle &
Tortoise Club.
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Saving 1 million turtles worldwide
Launch of new global TUI Turtle Aid programme—TUI press release
« Integrated multifaceted initiative to protect sea turtles

« First partnerships with local NGOs in Greece, Turkey and Cape Verde

+ Programme will further expand its global footprint and develop innovative ways to protect endangered animals

Berlin, Germany—20 June 2018—
As one of the TUI Care Foundation's
key environmental programmes, TUI
Turtle Aid will protect the welfare
of 1 million new-born turtles by
2020. To kick off the programme the
foundation has now joined forces
with local organisations on Cape
Verde, Turkey and Greece. In the
months to come the programme
will be expanded to more regions
all over the world. It will also entail
innovative research and protection
methods which will help to protect
the endangered global sea turtle
population.

The world recently cele-
brated the Sea Turtle Day
on 16th June. This date aims
to raise awareness for these
ancient creatures reminding
us of their importance for our
ecosystem. Sea turtles are a
globally protected species
and conservation studies
have been carried out for
decades in many countries.

Sea turtles eat and live in
the water but move to the
land to lay their eggs. Con-
sequently they are exposed
to numerous threats. From
suffocation due to ingesting
plastic bags as they confuse
them with jellyfishes—on
which they regularly feed—
to poachers who hunt them
down or irresponsible beach use
that may lead to the destruction of
turtle nests and the killing of hatch-
lings. Furthermore, by-catch, coastal
development, climate change, con-
sumption and (illegal) trade are also
critical factors. Despite intensive
work, many of these key threats to
sea turtle populations still remain.

As a matter of fact, six of the sev-
en marine turtle species are today
considered “critically endangered,”
“endangered” or “vulnerable” on the

graph.

IUCN Red List. Moreover, accord-

ing to experts, only 1 in 1000 baby
turtles survives to adulthood under
natural conditions.

To kick off the TUI Turtle Aid
programme TUI Care Foundation
has initiated partnerships with local
organisations on the Cape Verdean
islands of Sal and Boa Vista, in
Greece as well as in Turkey to pro-
tect the environment of sea turtles
—Project Biodiversity and BIOS.CV
on the two islands of Cape Verde,
Archelon in Greece and DEKAMER
in Turkey.

Loggerhead turtle, Caretta caretta, one of the marine turtle species the
TUI Turtle Aid program is helping to protect. Public domain photo-

The beautiful coastlines of Cape
Verde, Greece and Turkey are not
only popular destinations to visit
but also host large populations of
sea turtles. These turtles fulfill vital
functions in the various marine eco-
systems, contributing to the health
of the ocean environment. Such
functions range from maintaining
productive coral reef ecosystems
and sea-grass beds, to transporting
essential nutrients from the oceans
to the beaches and coastal dunes.

The project regions are selected
in order to maximize the impact of
the programme on the global sea
turtle population. For example, the
Cape Verde archipelago supports
the third largest Loggerhead nest-
ing populations in the world, and
the second most important in the
Atlantic Ocean overall. Five of the
seven existing marine turtle species
can be found in the Cape Verdean
waters. Various threats, such as
poachers, by-catch, as well as cli-
mate change—that is causing severe
egg mortality on the nesting beach-
es—have also made of Cape
Verde the host to one of
the eleven most threatened
populations of sea turtles in
the world.

In order to tackle these
problems, TUI Care Founda-
tion supports local projects
which aim to protect tur-
tle’s nests on the beaches,
increase hatchling survival
rate and engage the commu-
nity and local stakeholders in
protecting Sal Island’s marine
turtle population. In addition,
ongoing outreach and en-
gagement programmes help
to strengthen local capacity
in terms of on turtle conser-
vation competencies.

Activities undertaken
include early morning and
night patrols, as well as relocation
of doomed nests into hatcheries,
rehabilitation of sick or injured
turtles, and environmental educa-
tional programmes in schools. Local
tour guides are also taught about
best practices on turtle watching
excursions and stands are placed in
partnering hotels where volunteers
raise awareness of the importance of
protecting turtles and give practi-
cal advice to visitors to help them
enjoy their holidays in a responsible
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manner. The involvement of hotel
partners is crucial in order to foster
responsible beach use, waste man-
agement and promote sustainable
excursions.

With recently-approved legislation
expanding the scope of national
protection for sea turtles and their
nesting areas, 2018 marks a pivotal
moment for sea turtle conservation
in Cape Verde. Support from the
TUI Care Foundation will provide
critical resources to ensure both
organisations can continue to build
on existing programmes and further
broaden their impact.

The TUI Turtle Aid project in
Greece not only engages in mon-
itoring and research, but also in
public awareness. Actions include
assessment of impacts of climate
change in Loggerhead sub-popula-
tions and info contributions to the
photo identification database of sea
turtles of the Mediterranean. Public
awareness activities for schools
and local communities will be
offered to visitors to the Sea Turtle
Rescue Centre in Glyfada and in

other coastal urban centres close to
nesting beaches, such as Kalamata,
Kyllini and Heraklion. Most impor-
tantly however, conservationists
will liaise with local enterprises
and the tourism industry in Chania
Bay and Rethymnon Bay on Crete
and South Kyparissiakos Bay in the
Peloponnese, for the implementa-
tion of management measures on
the Loggerhead nesting beaches. It
is expected that more than 60.000
loggerhead hatchlings per year will
be successfully entering the Mediter-
ranean from those beaches.

On the beaches of Dalyan,
Dalaman-Sarigerme and Fethiye in
Turkey the project to protect and
rehabilitate sea turtles lays a special
emphasis on involving the various
stakeholder groups in the turtle pro-
tection activities—from national and
regional government to local busi-
nesses and visitors. As part of the
project, injured turtles found along
the Mediterranean coast of Turkey
are also brought to a rescue centre
to receive medical treatment and
support rehabilitation. DEKAMER

also develops many international
research and conservation projects,
including the satellite tracking of
turtles, sex ratio estimation of turtles
under global warming, genetic
differences of sea turtles on various
beaches and mitigation studies on
fisheries by-catch issues, among
others. &

Based in the Netherlands, TUI is the
world’s leading tourism group. The
portfolio consists of airlines, cruise liners,
hotels, tour operators, travel agencies,
and affiliated entities. TUI expresses a
commitment to best practices, public ed-
ucation, and sustainable tourism through-

out its routes and destinations.
—Text adapted from information on
the TUI Group website.

Loggerhead turtle, Caretta caretta, on
a postage stamp issued by Azerbaijan.
Public domain.

The California Turtle & Tortoise Club
(CTTC) is a non-profit 501(c)(3) corpora-
tion. Contributions are tax deductible to
the full extent of the law. Please pay by
USA funds only (US bank check, money
order, or International Postal Order).

Membership in the CTTC and subscrip-
tions to the Tortuga Gazette are handled
through the CTTC Chapters. The Chapters
also manage membership renewals.

Many members choose to join a nearby
Chapter to participate in Chapter meetings
and other activities. Print membership
forms from the CTTC website.

Your Chapter and your renewal date
(month/year) are displayed on your
newsletter notification. Mail your new or
renewal membership/subscription to the
Chapter of your choice.

Membership fees
e Student membership ...... $15
e Individual membership ...$25%
* Family membership
e Life membership .......... $500°

Cen-Val Chapter: P.O. Box 16418,
Fresno, CA 93755-6418

Chino Valley Chapter: P. O. Box 1753,
Chino, CA 91708-1753

Foothill Chapter: P. O. Box 51002,
Pasadena, CA 91115-1002

High Desert Chapter: P. O. Box 163,
Victorville, CA 92393

Inland Empire Chapter: P.O. Box
2371, San Bernardino, CA 92406-2371

Kern County Chapter: P.O. Box
81772, Bakersfield, CA 93380-1772

Low Desert Chapter: P.O. Box 4156,
Palm Desert, CA 92261

Orange County Chapter: P.O. Box
11124, Santa Ana, CA 9271

Ridgecrest Chapter: P. O. Box 1272,
Ridgecrest, CA 9355

Santa Barbara-Ventura Chapter: P.O.
Box 3086, Camarillo, CA 93011-3086

Santa Clarita Chapter: P.O. Box 4012,
Castaic, CA 91310

TOOSLO Chapter: P.O. Box 14222,
San Luis Obispo, CA 93406

Turtle & Tortoise Care Society Chap-
ter: P O Box 15952, Long Beach, CA
90815

Valley Chapter: P.O. Box 7364, Van
Nuys, CA 91409-7364

the Tortuga Gazette
California Turtle & Tortoise Club
Post Office Box 7300
Van Nuys, CA 91409-7300
https://www.tortoise.org
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