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of the shelled marine reptiles. Guillaume Rondelet, a French physici
n N and

Kh physic

naturalist, introduced the leatherback turtle to the scientific wor

His book on sea creatures, Libri de Piscibus Marinis,

in quibus verae Pisci

sunt (translation: Books on Marine Fish, in which True Figures of t

efhgies € \Ph’\\tll'

Fish are Presented), put many ocean animals into a more proper scientific context than
il . Ul

had been the case, and it remained a standard reference for more than 100 years
Before Rondelet, leatherbacks were placed in the same category as mythical sea
wrpents, Rondelet, however, descriptively called the leatherback “coriaceam,” whi h
is Latin for “leathery.” He described a turtle with “the hide of an ox, tough and black

and which is used to produce bridles, saddles and other leather ornaments.” He also

called it Mercury's turtle” because it resembled the \,[M‘.l- of the lute that Mercur
Wwa \ o
s thought to have fashioned from the shell of a turtle. Since the time of Rondelet

the Fre -
ie French have called leatherbacks tortue luth.
[he leathe: Bk
e leatherback is the largest turtle in the world and one of the largest living
reptiles i
ptiles. Itis also the deepest diving reptile, able to descend as deep as a whale—4,000

feet (1230 :
230 m) and deeper. Fastest of all sea turtles and incredibly maneuver ible, the

leatherb
ack can swim circles around sharks when it needs to. Its streamlined shell

Creates verv ]
ery little drag in the water and its large body size and thick, fatry insulation

‘l”u\\, I
tto control its hud)’ temperature in a way that makes a mockery of the term
y Iun;'ul‘\luu in

‘wld bl 8 o
oded reptile.” In fact, it maintains a warm constant bod

lhl' frig 1
lud gid North Atlantic. Other di\(””!ul\h”“:tllA”Jt teristics of the leatherback in
dude: spe ? € . )
specializes in cating jellyfish, lays the largest cggs ol all the turtles, produce
greatest

the }

1eavie i
: lest clutches of eggs, produces the largest hatchlings, migrates the |
distan ¢ hiied
Ces, grows faster than any other reptile, and is among the widest ranging vef

ebrate
Tates on the Pldn\'l‘
Like the b
ingd the big whales, the leatherback swims from ne
“d as
distri} it south as New Zealand and the Southern Ocean.
SNy I
flion of whales by climbing out of the sea to lay 115 €

[h
¢ leathe i . !
herback is a ane of a kind, a sca turtles s¢d turtle,

ar the Arctle to the tropies
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-
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Moy
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Usual vertebrates in the world
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Previous pages: Leather-
Dack turtle provides a
ride to numerous remoras
off the coast of Florida

The shape of the leather
back shell makes it hydro-
dynamic, helping it to swim
rapidly. The remoras attach
to the shell or ride in the

slipstream flowing over 1t

Opposite: Leatherback
turtle eggs collected by
conservationists in Surinam
who will incubate them in
a hatchery for protection
The large eggs are dimpled
when they are laid but will
take up water from the
qyuund after being placed
into the sand and swell to a

perfectly round shape



Distribution
Leatherbacks are distributed around the globe throughout the tropical and temper-
ite oceans and even edge into subarctic waters. In the Atlantic Ocean they live as
Newfoundland and Labrador and visit the waters of Great Britain and
3 I'hey range as far south as Argentina and the tip of South Africa.
Occasionally these turtles swim from the Indian Ocean to the Atlantic and
versa. This allows for mating between different populations and may be why
there is little genetic difference among leatherbacks around the world. Leath-
rbacks range throughout the Indian Ocean and the Pacific Ocean, and peri-
odically are reported off Tasmania and New Zealand. One leatherback found in
ince William Sound, Alaska, some 20 years ago is now mounted in a museum
n Cordova.
I'he largest nesting colony is in South America, along the coast of French Guiana.
More than 7,000 female leatherbacks laid as many as 50,000 nests there in 1988 and
un in 1992. Over the last few years the number of nests has fluctuated and may
clining. It is difficult to assess this population because leatherbacks that nest in
French Guiana also nest on the nearby beaches of Suriname, Guyana, and probably
Irinidad, as well. Because Guinean beach sand shifts, leatherbacks change their
iesting beaches to follow the areas of shifting sand. These changing sand conditions
may account for recent declines in the number of nesting leatherbacks in French Gui-
ind an increase in Suriname and Trinidad. At the very least we should strongly

onsider the possibility that leatherbacks form a regional colony, in this case a colony

13,800 mature female leatherbacks that stretches from Trinidad to French Guiana,
I'he second largest colony is in Gabon, West Africa, where 4,300 females nested in the
199-2000 nesting season.

['he largest colony of Pacific leatherbacks nests in Parque Marino Las Baulas (Las

National Park) in Guanacaste, Costa Rica. Between 59 and 435 leatherbacks

t there each year depending upon the El Nifio-La Nifia cycle in the Pacific Ocean.
Other large colonies visit the beaches of Papua New Guinea, where about 100-200

itherbacks nest each year. As many as several hundred leatherbacks nest on the

nd Nicobar Islands off Thailand. Small colonies of leatherbacks nest in
States, primarily on St. Croix in the U.S. Virgin Islands and in Puerto Rico

I'hese populations are increasing in numbers,

are primarily pelagic (open ocean) animals and migrate great dis-

their nesting beaches to their feeding grounds, A number of leatherbacks {
Guinea.
Guiana have been found along the east coast of North America as ' fe m(inyonlbethm Gulf, o apeme
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The leatherback uses its
large rear flippers to dig a
nest on the beach, lay-

ing its eggs about 3 feet

(1 m) deep in the sand. It
covers the eggs gently and
finishes by throwing sand

over the area

return every 9 days. It takes about 1.5-2 hours for a leatherback to complete her nest-
ing process. She will return to nest after 2-7 years, usually every 2-4.

One of the turtle’s unique characteristics is its “yolkless egg.” Leatherbacks pro-
duce 10-40 small egg-like structures that tend to drop at the end of each clutch of

cggs. For years called “yolkless eggs,” recently biologist Paul Sotherland verified that

these false eggs contain neither yolk nor embryo. He calls them “shelled albumin
gobs,” or SAGs, the result of excess albumin production in the oviduct.

Leatherbacks nest on open beaches that are often exposed to considerable ero-
sion. This is especially true in the Caribbean on St, Croix, along the coast of Costa
Rica, and on Suriname and French Guiana. Formerly remote and undeveloped, most
nesting beaches are now threatened by humans.

In the Caribbean leatherbacks emerge from March to June to nest throughout
the night. Some in French Guiana remain onshore after sunrise. On the Pacific coasts
of Mexico and Costa Rica leatherbacks nest between October and March. If the high
tide is at night the turtles emerge two hours before the high tide to about four hours
after. If the high tides occur within about two hours of dawn and dusk the turtles
emerge all through the night.

Mating may take place along the migration route to the nesting beach but we know
that it also takes place right off the nesting beach. The ingenious National Geographic
explorer Greg Marshall found this out when he put video cameras (he calls them “critter-
cams”) on the backs of nesting females. Marshall and my post-doctoral assistant Richard
Reina recorded the behavior of females after they left the nesting beach. Males chased
them, bit them on the head, bit other males on the shell and flippers, and continuously
tried to mount the females. They also bit the camera, much to Greg’s displeasure.

Hatching success of clutches in undisturbed nests is only about 50 percent, and
on some beaches predators such as raccoons, coatis, and dogs destroy many nests.
The low hatching success is yet another sea turtle mystery. It cannot be explained by
infertility or nest depth (30-39 in/75-100 cm). Neither do we believe the answer is
low oxygen or high carbon dioxide levels in the nest because these values are not as
extreme as in other sea turtle nests. The presence or absence of SAGs appears to have
no effect. Some have suggested that the eggs may be laden with toxins that increase
embryo mortality, but definitive studies have yet to be conducted.

Like with other sea turtles, nest temperature determines hatchling sex, with a 50-50
ratio produced at 85°F (29.5°C). A nesting beach’s sex ratio varies with the season butis
typically biased toward females. At Playa Grande in Las Baulas National Park, eggs laid
in October produce males primarily but eggs laid during most of the nesting season pros
duce females, so the beach produces about 95 percent females during a typical yean

The tiny hatchlings weigh only 1.6 oz (45 g) and quickly become bird food ifthey
try to enter the ocean in the daytime. Early in the mor ning, frigate birdsand pelicans
patrol the sea and eat any hatchling enter ing the water as well as many that have not

nade it far from the beach
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Leatherbacks swimming off Nova Scotia and N
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Fisherman Ernest Carlisle cools a leatherback ¢ wght in a trap net (

also called a weir or pound

net) off Rhode Island. This type of fishing gear is turtle-frie ndly because turtles can come up to

breathe in the open-top net box. The f 15 helping with a research study. After being

measured and examined, this sed back into the ocean unharmed:
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Genetics Tales

Modern genetics has provided import

ant insights into the b
turtle species, and the le Sk,

atherback is no exception,

Because leart
: : : J atherb
declined exponentially in the p. A

acific Ocean we thought that the low h
a fertility problem. One of my students, Barb
ined dcvclnping eggs under the mic roscope and found that this
More than 90 percent of the €ggs contained

ks have
‘ atch

success could be =
ara Bell, exam
was not the Case.

cells of developing embryos, indi.

cating that they were indeed fertile. The leatherback’s low hatching rate is still a
mystery.

Jennifer Crim, another of my students, made an even more amazing discovery.

She examined the DNA from blood samples obtained from 1,000 hatchlings from 20
leatherback mothers on Playa Grande, Costa Rica. Every pattern of mating seemed
to be evident. At least two and perhaps eight females had eggs fertilized by multiple
males. Twelve of the females seemed content to have the entire clutch fathered by
one male. Three of the 12 “monogamous” females, however, seemed to have shared
the same male, as the DNA pattern for the father indicated it was the same turtle for
the trio of clutches.

For many years scientists have been unable to find any genetic differences among
leatherbacks around the world. Recently scientist Peter Dutton used the latest ge
netic techniques to examine both mitochondrial and nuclear microsatellite DNA
to determine that leatherbacks that nest in the eastern and western Pacific are ge-
netically distinct populations. This is a critical discovery because it suggests that it is
not sufficient for us to save the leatherbacks in New Guinea or some other western
colony to save the genetic diversity of the Pacific populations.

Dutton also discovered that leatherbacks from the western Pacific nesting colo
nies of Papua New Guinea and lhc_ Solomon I\l.m. B
west coast of the United States to feed. 1 catherbacks from the e :

e waters off South America. This in
populations and emphasizes the im-

rvation efforts in saving the

ds migrate o the north Pacific and

formation
colonies tend to migrate south to th
could help us understand how to manage these

| 1 -al conse
portance of international cooperation and local ¢

leatherbacks in the Pacific.

Leatherback Extinction?
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more. In 1994 we estimated % h
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g extinction across vast parts of its range
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recent years. They may also be responsible for the survival of theAtlgn it
pupuLl‘nnn in the face of heavy fishing pressure. Neverthclels. lt » dlﬂijm}n
how leatherbacks will survive in the Pacific unless something is d._oge.qquklyg
longline fishing and nesting beach protection. A

International Protection e
Leatherback turtles are considered “critically endmgered‘intem&ﬁunpl_lﬁ
World Conservation Union (IUCN) and are protected in Appendix [
(Convention on International Trade in Endangered Spedas)' and endic
11 of the Convention on Migratory Species (CMS). They are similarl g ’
United States and by many other nations as “protected” in ninon egis
example, the U.S. Endangered Species Act). : e

The recently ratified Inter-American Convention for lon ¢ ‘
vation of Sea ’lhnies,whxd'ipmtemn]l sea turtles, is a 0 { Cks. Leath-
erbacks are also protected by the Memorandum of rstanding on the Conser-
vation and Mm’agément of Marine Turtles and their Hahi ats of the Indian Ocean
and South-East Asia (I0SEA), the Memorandum of _
Turtle Conservation and Protection, and the Memorandum of Agreement on the
Turtle Islands Heritage Protected Area (TIHPA). These measures may help save the
populations nesting in Papua New Guinea andIndm i . The Memorandum of Un-
derstanding Concerning Conservation Measures for Marine Turtles of the Atlantic
Coast of Africa is beginning to have an effect and may help to save the leatherbacks
that nest in Gabon. s SR

The use of turtle excluder devices helps to save green turtles, loggerheads, and
ridleys, especially in the United States, Mexico, and South and Central America,
but TEDs need to be modified to accommodate the much larger leatherbacks. In
addition, the relentless pursuit of fish by the industrial fishing enterprises of Ja-
pan, Taiwan, Korea, Spain, and other nations threatens to climinate the leathe
back from the world’s oceans. Longline and gill net fishing must be controll
stopped. We can continue to catch fish without exterminating sea turtles i
process.

Although nesting beaches in places like Las Baulas Park in Costa Rica
Pacific coast of Mexico have received protection, these beaches and others
threatened by development. If these beaches are developed it won’t matte
the fishing problem under conrol. There are many beaches in these co ».Jf
hotels can be built but only a few on w b
the worst-case scenario, the turtles can tolerate low-density develops
from the beach. That means building structures away from the b :
off at night, keeping People off the beach at )
trained guides, and controlling activities on th
and their eggs and h.mhhngs,

hich leatherbacks can nest

night except
¢ beach that
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Park, Costa Rica, is the focal point of one of the best-known struggles
rback turtle from extinction and may provide a capsule view of the

rback con ition, In the past poachers took all of the eggs from

I Playa Grande, Playa Langosta, and Playa Ventanas. Peter Pritchard
red the beaches there for science and wrote a management plan for the Costa
nment that provided a basis for protection, Then the president of Costa

Rica declared the beaches 1 national park

Local expatriate landowners tried to overturn the decree but in 1995 the na-

1al Congress passed a law that made the park permanent. Years of struggle led
' the formation of a guides association that takes tourists to see the turtles, helps
protect the beaches, and promotes economic development among the local people.

eries of park directors worked to improve protection and the current director,
Rodney Piedra, has not only protected the turtles but built strong ties in the local

For Las Baulas, forming a U.S, non-governmental organization, the Leatherback
Irust, played a key role in providing increased resources for protecting and consolidat-
mg the park. The Trust raised more than $850,000 in support of conservation, educa-
tion, and rescarch at Las Baulas. This provided for legal action to enforce national laws,

lcveloping a new management plan, and hiring and training rangers and biologists
for the park. Frank Paladino provided the intellectual underpinning and the personal
trengthto focus research and conservation efforts at the park. Scientists, students, and
olunteers supported by the Earthwatch Institute came to the park to provide basic
rotection and to carry out sophisticated research on leatherback biology.
s combimation of international support for research, conservation, and ca-
pacity building in the park and local community has made Las Baulas National Park
nodel for leatherback protection, The struggle there continues, however, as devel-
pers continue to launch attacks against the park. But over the last 12 years hundreds
dunteers have come to save the leatherback turtle, scientists and students have
e frony many countries to conduct conservation and research, and local people
lave heen empowered. The turtle is beginning to win.

Despate all of this effort the leatherback turtle is still in imminent danger of ex-
tinction in the Pacific Ocean, Las Baulas represents the leatherback’s Guadalcanal or
Valley Forge. 1t is either the last stand for the leatherback or the first step back from
road 1o extingtion
e model can be expanded to other locations, We can take the beaches back

ta time. Friends of the leatherback are warking in Mexico, Papua New Guinea,
h Guiana, Gabon, Trinidad, and elsewhere, Fishing practices can be changed
i can be focused on the leatherback until the glaring light of public opinion
itions and corparations to change the practices that are driving this species

n before our very eyes. The road back will be long and hard but there is

that the lestherback, the Giant Mariner, will prevail
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A leatherback turtle heads for the sea at Playa Grande, Costa developers are constantly iy

Nesting. The beach is protected as a national park, but real estate
Ing to change its status,




