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The Friends of Fairfield Osborn have established this Lecture-
ship to commemorate Fairfield Osborn's many contributions
in the area of environmental science. These lectures are offered
in annual rotation by the Rockefeller University, the New York
Zoological Society, and the Conservation Foundation.

Overleat: Female leatherbacks, their nesting done, return 1o open waters to cruise
along their mysterious paths until the onset of matemity urges them back o their
beach once more, [Nodine Zuber-World Wildlife Fund)



HIRTY-FIVE YEARS AGO, when I wrore Hamd-

book of Turtles, 1 listed hall a dozen areas of

ignotance that had to be cleared up before effec-

tive sed turtle conservarion programs could be

devised, Today those gaps have been at least partly filled,

bur in the meantime others have appeared. Deapite grow

ing anterest, our ignorance of the kology and ecology of

the world's sea turcles seill seems the most fundamental
obstacle to their survival

We don't even know how many kinds of sea turtles there

are. Procedures of taxonomy [the science of classification|

have advanced greatly in recent times, but the ficld has

Inst vogue—hefore the o —

tific narnes. According to that list, diversity would techni

| cally be preserved even if each named species dwindled o

a single breeding population. A more valid inventory must
be made, to identify genetically unique populations.
This is well illustrated by the genus Chelonia, the green
turtles, It is casy to distinguish betwesn populations in the
Atlantic and along the Pacific coast of wropical America,
Throughout the rest of the Indopacific, however, EreCn [Lr-
tle taxonomy is a mess. The breeding islands are mere pin
points in the vasiness of the Pacific Ocean. The tiny islands
of Micronesia alone are spread over an ares equal to thae of
the United States. Green turtles have 3 strong breeding-site

job of classifying liv-
ing species is  any-
where near complete.

It is the avowed ob-
lipation of moders bi-
alogical comservation
to save genetic diver-
sity, A crude measure
af this is the multi-
nde of checklists nf
specics and subspecies
that already have sci-
entific mames. But
there are hidden dif
ferences among wide-
lv separated hreeding
populations of a spe-
cies, 50 o accept the
lists as adequately rep-
resenting diversity in-
vires disasrrons losses

As for sea turtles,
only eight kinds are
recognized with scien-

A green turtle: Just how many kinds of sea turtles are there!

. [idelity, so i long peo
graphic isolation en-
genders genetie drift
from ancestral stocks
it is mdiculous o as-
sume that any one af
the populations in the
Pacific and [ndian
oceans emhbodies the
whole penetic make-
up of the group,

It is much the same
in the Artlantic-Carib
bean system, where
there are four good
sized breeding popula-
tions. They all go by
the name Chelonis

i mydas, They are all re-

produceively solated,

hiwever, and live un-
der different ecolog
ical regimens. There
seems little doubr that
if studied genetically

Epaphon
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How do sea turtles navigate in vast
open waters? . . . Where do the babies

hide out for their first

year? . . . Scientists still

ponder these and many other

Secrets of the
Sea Turtles

BY ARCHIE CARR




they would prove deserving of specific recognition,

Just how much energy and resources should be devoted
o taxonomic splitting is hard to say, but we ought o be
mindful of whart is being lost if we neglect v tally the mul-
tiplicicy of lving things.

BIELE WE WAIT for a new hrced of genetic taxonomist

1o say how many kinds
of sea turtles there are,
other gaps in our lore badly
need to be filled. It ls nmot
koown, for example, how
long it takes a sea turtle oo
reach sexual maturity, Mot
only is this embarrassing, it
also srands kn the way of ef-
fective management: It is
impossible o calewlate the
size and makeup of 2 whole
population merely by sam-
pling at the nesting ground,
which iz almost the only
place where counts can read-
iy be made; and thiy makes
it impossible to be certain of
the resolits of vechnigues

A hatchling green turtle: headed for its “lost’” year at sea

protrlems and uncertainties, such as the effects of nest tem-
peratures on the sexes of incubating green turtle embryos,
In humans and various other creatures, differences in
the kinds or numbers of chromosomes instigate the pro-
cesses by which an embryo becomes a male or a female.
For nearly 10 vears it has been known that some fresh-
water turtles lack certain sex chromosomes and that zex is
derermined by incubation
temperatre. Cool tempera-
tures [75 to B1°F| produce
males; warm temperatures
|88°F and above| favor fe-
maleness, A few years ago
some lopgerhead epgs tncu-
baced in a laboratory also
showed indications of thes-
mal control of sex,
Fralizing how important
this could he for hatchery
operations in green  turtle
management, a team of in-
vestigators  direcred by
James Spotila—a  zoology
professor at the State Uni-
versity of Mew York at Buf-
falo—set out to stdy sex
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such as head-starting—rear-
ing harchlings untll they're
tor big for predators—and restoring colonies by releasing
young where populations have dispppeared,

Back in 1968 the Caribbean Conservation Corporation
{dedicated to preserving biological resources in the Carib-
bean) set out on & venture we called Operarion Green Tus-
tle. In eight vears, with the help of navy amphibian aircraft
we distributed more than 100,000 hatchlings and a great
many cggs in 18 localities in the Caribbean, the Bahamas,
Florida, and Bermuda. In those days all data on sea rurtle
growth and development came from sgquarises, and their
records indicated thar wurtles probably matored in about
six venrs, When eight vears passed and no nesting had been
reported on the beaches visited by the operation, we began
to get unessy; after the ninth year the profect was abandoned
except for vearly shipments o Bermuda.

But recent research indicates that we may have de-
spaited too soon and that results could vet be expected.
The new data suggest that green turtles in natural habitat,
feeding on sea grass and algas instead of the high-protein
diets they et in captivity, may take 4{] or even 50 vears to
reach breeding age,

The evidence for this came from scientists in Hawaii,
Bermuda, the Bahamas, and Avstralia’s Great Barrier Reef.
Fepeated recoveries of immature sea turtles tagged in those
places revealed growth rates so slow that it is not unreason-
able o think they may take 50 vears to reach sexual maturicy.

This big change in estimaned mansration doe hides trends
in popuolation dynamics pnd makes it bard o learn or pre-
dict the effects of both exploitation and conservation. [t
will be the year 2000 or later before we can expect o find

out whether Operation Green Turtle did any good.
Somne even newer research introduced other management |

determination in the green
turtle and the olive ridley,
The work was done at the COC's green turtle station at
Tortuguero, on the Caribbean coast of Cosca Rica, and on
the armibada [referring to the arrival of an enormous agere-
gation of nesting turtles] beach of the ridley at Mancite, in
Santa Rosa Mational Park, on the Pacific coast of Costa Rica.

The aim of the research was to leam whether and how
temperature and sex are related under both natural and ar-
tificial condirions and to answer a number of other ques-
tions. Fiest it had to be firmly established whether temper-
ature consistently influences sex in aatural nests and, if
50, whether nests in different parts of the beach produce
different proportions of males and females because of dif-
ferent expasures,

[t had long been known that when cggs incubate, their
life processes generate heat and raise the nest temperature
a little, so the experimenters asked whether the eggs in the
center of # clutch heat up more and thus produce mose fe-
males than those in the cooler, outer parts of the nest.

The procedures followed in the experiments were thorough
and statistically solid. To measure temperatures at Tortu-
guero Beach, no fewer than 600 thermocouples were in-
stalled—in 10 matural nests in each of three beach zones,
from just above wave wash clear up to where the nests
were partly shaded by shrubs and coco palms. Tempera-
tures were measured theoughout the 60-day incubation.

The results were earthshaking. There was oo doubt
about it. The cool nests produced males, the warm ones fe-

Olive ridley arribada: For millennin, females came in greag
aumbers to nest on this Costa Rican beach and others in
the world. Today the turdes are nearly gone,
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A hawkshill:

e &pecies is on the way to extinction hecanse artisans use its shell (o make ornaments and ulensils.

males. Along the beach profile, where exposure varied |

from part shade to full sun, sand cemperatares varled ac-
cordingly and so did che sex ratlo of the hatchlings. The ef-
fect was so clean-cut that & nest located where pivotal
temperatares prevailed produced males in its cool oncer re-
gion and females in the warn inlerior,

Cmee the questions were answered for natural nests, the
same had 1o be done for artificlal ones. Asplrant sea tartle
managers everywhere were digging vp epgs and putting them
into artificial nests or plastic-foam boxes o protect them
from predators and poachers, Agnin sex was found to vary
with both the degree of shading and the outside temperature.

The resules of this work were published in 1982, T had
been in contact with the investigators all along and was
aware of the wend of thels findings: but reading the awtul
truth in the stark prose of the journal Soience was unser-
tling. What the data meant was that for the hundreds of
thougands of artificially incubated hatchlings hopefully
released during che preceding 20 vears, and for the tens of

Archie Care hos direcled green bartle megepech at Torta-
guero since 1955, when the Caribbean Conservation Cor-
poration wag founded. This article was adapted from the
Faiefield Osborm memorial Lecture in Emvironmental Scf-
ence which Dr Carr delivered earlier this year at Bocke-
feller University under the sponsoraiup of the New York
Zondogical Fociety,

thousands of laboriously and expensively raised yearlings
put into the ses in head-starting projects around the world,
nobody had the vaguest idea whar the sex ratios were,

But there was ver another complication. When [im Spo-
tila told me how things were going it Tortuguers, my first
thowght was to alert all members of the IWUCH's (Internation-
al Union for Conservation of Mature and Matural Resources)
Marine Turtle Specialist Group to spread the information
and wurge the far-flung managers of sea worele destinies to
incubate eggs at temperatures that would produce the prop-
et balance between the sexes. Sex ratio must be a basic and
delicately adjusted adapration, [ figured, so great pains
should be taken to reproduce the nacural racio i vou're go
ing to hatch turtles artificially,

Then came the realizavion that nodody bad the vagueest
iden what the natural sex ratio is. Almost the only place
the two sexes get together is along the breeding shore, off
the nesting ground. They may mix on the feeding ground
tosn, but there is no way to make a census there, let alone a
sex tally. Countlng turtle sexes out o the seq, ast beyomd
the surfline—either from the air or by diving among them—
is mext to impossible, Males gang up and squabble over a
female; unready females cruise back and forth along the
sbvore or get together on hard bottom and await the retam
of maternal urges. Besides that, only some of the females
in a populaion go v the nesiing beach in a given year

5o, accurate sex tallics are almost impossible to make.

Jaarema Al vl - Windida Fund




The only hope appears to be to take some young from natu-
tal nests all along the mansect of changing temperatures—
from the wide-open lower beach up to the shaded foreshore
—amd determine the sexes of the hatchlings in the sample.
Dr. Spotila’s team is doing that and, when their results ap-
pear, at least the present ratio of green turtle hatchlings pro-
duced at Tortuguers will be known. Meanwhile, only the
old femmale turtles know; they must somehow have evolved

 knack for placing the three
It is not unreasonable to think that

a sea turtle may take 50 vears to
reach sexual maturity.

to six neses they dig in a sea-
som &0 the sexes come out in
the right proportions. If sex
ratio i lndeed eritical in pop-
ulation dynamics and thus in

trate floating objects of all kinds, incheding plankeonic or-
kanisms of appropriate forage sizes for the young turtles
This striation of the sea surface by drift lines is, ecologi-
cally, o double-edged sword, In one way it improves pela-
jic habitabilicy for a great many creatures, When plank-
tonic life is swept in, plankton-eaters follow. When ash
und weeds gather, many kinds of shelter-sceking fshes ar-
rive. If floating debris big enough to support their weight is
there, scabirds light on it
pick up anything edible, def-
ecabe, and so further the eco-
logical activity and organiza-
ton of the habitat. In their
richness these convergence

survival, the technigues by
which the balance is browght about in nature seem quice
imponderable,

MOTHER AREA of ignorance that has long puzzled sea tur-
tle students is what we used to call the lost-vear tnter-
lude—the disappearsnce of the young for the first few
months after they enter the sea, They clearly are not present
in any inshore habitat, so they must be pelagic, must some-
how find life possible in the open ocean, But they can't
reach the bottom to feed out there; and over most of the face
of the sea, any kind of food usable by little harchling tur-
tles 15 so thinly dispersed that life would seem impossible,
The prevalent theory, which for 20 years has been grow-
ing stronger, 15 that off svme shores ar least, they lodge in
drifting mats of the floating alga zarpassum, These house a
specialized community of other little vertebrate and inver-
tebrate animals and could provide both food and refuge
from aecrial as well as aguatic predators
During the last four years, with support from the World
Wildlife Pund, I've made a special effort i gather information

on the notion that sargassum tmats are hatchling habicat and -

that the young turtles stay in them and deifc with them for
long periods over long distances. [t now appears that the
weed rafts really are used in this way. Many people have
feund little sea turtles in them, and observations indicating
that they stay in the rafts for months bave sccumulaced.

The weed-raft theory is reinforced by the tendency of
sargassum and other flotsem oo line up along the down-
wellings where two currents meer. This alignment of sur-
face drift not only makes it easy for hatchlings to find their
refuge—swimming straightaway from their natal shores as
they do—but also muse be penerally important in the ecol-
ogy of the open ocean, Flotsam aligns at and near the sur-
face along current borders, where masses of water of differ-
ent densivles come together, and even along the axes of
continuons strong winds. In the Sargasso Sea, for example,
the usual condition of the weed is not a random dispersion
of muats but a pattern of multiple bands, in which the rafts
are lined up downwind.

Despite the growing evidence of the ecological impor-
tance of these drift lines as hatchling habitat, the sargas
sum-raft theory seemed weakened by the fact that off
some brecding shares there is no sargassum. In most of
these localities, however, there are the same current edges
that cause sargassum o align elsewhere, and these concen-

lines sugpest the edge effect
in the ecotones—the contiguous borders—between terres-
trial ecological communities, where the diversity and the
abundance of organisms may be far greater than in the ad-
joining areas.

Bur imevitably the driftlines also gather man-made
wastes, To get an idea of the worldwide spread of spilled
petroleum the place to look iz in the weedlines. Along the
Atlantic coast of Florida, young tuetles wash up in sargas-
sum wrack during northeastern storms nearly every au-
tume. Sometimes the mats and the turtles come in smeared
with newly spilled oil. At other times, the oil has come
from far away and congealed inwo tar pellets, The hatch-
lings chew on these, thelr jaws stick together, and they ar-
rive on the beach dead or starving. The same thing hap-
pens at Tortuguero during che fanuary storms

Dur growing understanding of the lost vear suggests no
way to incervene to help the turtles out of this dilemma, It
merely brings additions!l evidence that mistreatment of
the oceans is coming home to baunt us.

In the beginning the lost-year puzzle was intellecrually
challenging, fust as a curious gap in natural history. Mow
what we have learned about ic indicates that it is an in-
creasingly hazardous period. Oceanographers could have
predicred this all along but they dont talk much with
practitioners of natural history, and when they do they are
hard to understand. 5o afrver all the long wondering ahous
the lost year, we find the little turtles in 2 man-made trap
with no clear way out,

5till unexplained abour sea turtle travel is the ability of
some or all of them o nuvigate to pinpoint destinations on
long open-sea journeys. I used wo do a lot of fussing with
the navigation problem, but 1 never leamed how island-
finding is done, Lately some astonishing orientation adap-
tations—among them sun-compass sense and magnetite-
particles sense—have been revealed, but these have not
been tested as possible cucs for open-sen navigation.

The chief obstacle to applying what is known about sen-
sory physiclogy and abeut terrestrial animals is our ig-
norance of the travel routes of sca turtles. Among marine
migrants, whatever the paths they take turn out o be, i
seems likely that borders between ocean currents are used
as guides, Therefore, when our attentinon was focused on
driftlines as hatchling habitat, we realized that the adult
turtles too face hazards in them,

It has long been known that leatherbacks feed muinly on




jellylishes and travel great distances to arcas where these
are seasomally abundane. Jellyfishes concentrate ac the
cdges of ocean currents and their eddies, and only recently
have we learned that at times green turtles and loggerheads
forage along shears, where at numerous places in the Ca-
elbbean islands fishermen regularly harpoon them.

For the sdult turtles the danger in the driftlines is the
plastic junk that often strings
out in them. Plastic bags are
particularly atcractive; evi-
dently they look like jelly-
fishes to a turtle. In any case
i great many sca turtles are
found dead with thelr gurs
impacred by Pliofilm,

A maore hypothetical con-
cern over perrolenrm in drife-
limes is thac it may affect
the long-range navigation of
migrating turtles, If, a5 we
suspect, oliaction 18 mpor-

tant in travel guidance; the ¥

people has again acceleraved. When the rurtle station was
set up at Tortwguero, 3 yenrs ago, one of the first things
we did was agitate for prohibition of the killing of nesting
turtles to supply commercial packing plants for the export
trade, When laws ending the practice were passed and grad-
wally enforced, they provided for limited subsistence wse
b local people. A few turtles could be taken every week to
feed Tortuguero  Village,
which had alwavs depended
on the resource, and we
were strongly in faver of
that, But there was grear
ouicry from the commercial
turtlers and slaughterhouse
people in Puerto Liman.
They said they were being
inhumanely deprived of
B subsistence resource, that
2 their familics had been
4% “subsisting'’ on their earn
ings from turtling and the
¥ pecking plant operation.

edges of currents surely are
wsed as cues [ingide a cur
rent everything smells or
tastes the same|; and there

A nesting green: digging above, laying below —exhausting,
and she must ver cover her eggs and haal herself back to
the sea. The eggs will incubate for abount 60 days; then

This semantic distortion
of the term spbsistence is a
widespread problem o hio-
logicn] comservation. Por ex-

is oo way of knowing whar
disruprions of migration
may be caused by the aligned
pollution. And the mosc
frustrating aspect of marine
pollution is that nobody can
think of anything w do
absout it

§ DISCOMNCERTING s the
remaining gaps in the

kmown naoural history of sea
turtles are, there ig an even
greater threat to their sur-
vival: exploitation by man-
especially international commerce. Ever since people first
settled warm seashores, turtles have been a source of food.
The green turtle particularly, because of its succulence and
its vendency to aggregate on feeding and breeding grounds,
has from cime oot of mind lene iself o exploliation a5 2
subslsrence resource for coastal peoples

Cmce the mariner's compass was invented and long voy-
ages could be made, the green turtle became more than a
local food source, For 300 or more vears it was a major
factor in che logistics of exploration and colonization, In
American waters it was destroyed to support mariners and
feed the slaves of the new colonists. This exploitation was
not wanton and intemperate like the obliseration of the bi-
som; it oocurred because the green turtle was wonderfully
good toeat. Buc it was not nearly 50 abundant as the huge
gatherings at feeding grounds and nesting shores indicated,
The killing was too heavy for most colonizs to bear and
many of them disappeared.

Duaring the past few decades, earing of green turtles by

hatchlings, unaided, will emerge and make for the water.

ample, the mainland shoges

arwd 35lands of the Caribbean

are being sertled wp fast and

the demand for green turtle

meat is growing. But most

of the green turtles caught

today are sold—not caten
o by the torlers and their
f - families. One's natural re-
§ G luctance to deprive local
'ﬁpetrjz-l-ﬂ of a hereditary ele-
g ment of their dict fades
& away when the last of the
£ Caribbean turtles are being

purveyed to city restanrants
and tourist hotels or smuggled, frozen, up oo Miami.

In recent years the CITES |[Convention on Incernatiomnl
Trade in Endangered Specics) treaties have to some degree
slowed degradation of turtle populations by international
trade. But, as with many other threavened and endangered
animals, the CITES sea turtle restrictions —as well as local
legislation and enforcement—are weakened by the subsis-
tence claims for exemption. In some cases the need is real
and decisions reguire the wisdom of Solomon. b others
the economic or nutrittonal dependence may not be heavy
but the exemption is insisted on because the use is tradi-
tional or ceremonial or religious. All in all, the resulting
welter of kinds and degrees of involvement of local folk
with local resources is complicating the endangered spe-
cies program everywhere,

Enting turtles has been a Polynesian custom for a thou-
sand or more years; and throughout Oceania there still are
people on remote islands who not only relish turtle meat
but derive & major parc of their protels from it, Their sub-




sistence i3 real and it evokes sympathy at the very least,
But last vear, in Hawaii and Samoa, the Mational Marine
Fisheries Service was addressed with vociferous demands
for exemgtion from endangered species regulations on the
ground that they deprived Polvoesians of & traditional
component of their diet. NMFS biologist George H. Balazs
made an evenhanded analysis of the claim and found that
in every case the most vigor-
ous claimants were persons
who did indeed have a taste
for green furile steak but
could easily afford 1o live on
beef from the supermarket.

Which deserves more concern: the
survival of a natural species or that
of traditional artisanry!

Current prices for tortoiseshell exceed those of jvory,
and there are interesting parallels in the trade in and ses
of the two. Both are semiprecions materials, traditionally
esteemed by Asian peoples, Both are bought, sold, and
shipped about the world by the same tradesmen, and it is
often the same craftsmen who work both. An even more
primordial juxtaposition s revealed by ancient Hindu
mythology, in which we
learn that the world is held
up by four elephants stand-
ing on the back of a gigantic
teirthe,

When the CITES slgnato-

A more complicated case
of dependence has been revealed by Berkeley geographer
Barney Mietschman, who tells the strange sad story of the
degradation of social organization among the Miskitoe Indi-
ang—the turtle people they onee were called—of the Ca-
ribbean coast of Micaragua, During the Somoza regime,
three packing houses were exparting the meat of 10,000
green tartles a year. The Indian turtlemen found the un-
precedented prices being paid for turtles brresisrlle. They
sold their catches instead of raking them home; and the
commerce not only deprived the villagers of their main
protein supply, it also distupted a meat-sharing system
that was a traditional and fundamental element of the so-
cial structure of the Miskinos,

l]'k’.? FINDY EXAMPLES of mast of the kinds of obstacles to
the survival of sea turtles and other wild species gener-
ally, one need look mo farther than Eretmochelys imbrlegra—
the howksbill, or carey, as both the animial and its shell
scales are called. The optlook for the carey is more eritlcal
than that of any ses furtle except the Kemp's ridley (also
known as the Atlantic ridley|, which may be terminal

Habitat destruction, marine pollution, subsistence use,
and, above all, international commerce, are taking their
toll on diminishing populations. Hawkshill eges are es-
teemed over all others, and in some places the meat is pre-
ferred wo that of even the green turile. Scatvered through-
out the tropical seaside world there i3 o curiously localized
tendency for hawksbill ment to be poisopous. In spite of
this the species is a food source over a vast ared and, with
the depletion it has alveady suffered, subsistence use alone
has beoome a muagor factor in its position.

But the use of hawksbills as food is o the most serious
threar to the spectes. The avid international trade in its
shell is far worse, Since ancient times the specles has been
valued for the pattern, coloration, transluscence, texture,
and workability of the scutes of the carapace [upper shell]
and the plastron (lower shell|. Chraaments made of it have
been found in Egyptian burial sites from predynasoy dimes.
Cleopatra’s bathitab is said to have been lined with it fc-
cording to James Parsons—another Berkeley geographer—
in Zanzibar the value of a hawksbill used to be equal to
that of a slave. From dimmest antigquity, turtles have been
held in special regard in che Orient, and it is there that the
art and craft of working carey has been most widespread. A
thousand years ago Canton was the center of the tortoise-
shell trade; today it is Japan.

tics met in 1973, the hawks-
bill was listed on Appendix I—the classification for specles
80 near to extinction that trade may be conducted only in
exceptional circumscances, strictly regulaced. Japan, by far
the heaviest comsumer, took reservation on the ground
that tortoiseshell is the basis of & traditional artisanry
deeply embedded in the national culture and economy.

The tertoiseshel] preferred in Japan used to come from
Indonesia, but today it comes from the Caribhean, [t
brings as much as 560 3 pound. In most of the arca the
trade is illegal, but Panama i an export center for poachers
and smugglers all around the western Caribbean, There is
steady surreptitious waffic down the coast from Micaragua
to Colon, and wp from Colombia.

Out in the Colombizn islands of the San Andres Archi-
pelago—a wadirlonal center of hawkshill abundance—
where distances separating the islands, atalls, banks, and
reefs are great, the carey held on long after it had been
decimated along the mainland coast. Todav's inflated
prices, however, have stimulated increased turtling in the
islands, and buyers fly in from the Cayman Islands to take
loads of shell 1o Panama for export to Japan.

This recent commerce in San Andrés has so drastically
reduced hawksbill populations throughout the archipelago
that hunting would have dwindled despite inflated prices
if divers had had to depend on turtles alone for profitable
trips to the hawkshill reefs. But lobsters and snappers of-
ten cooupy the same habitats, and prices paid for them are
also unprecedented. So three or four divers in a little dug-
out with an ourhoard motor will risk their necks traveling
S0 or more miles across wild water to a reef and, in one
combingtion or anocher, the snapper-lobster-hawlkshill
catch will nsually make the trip worthwhile.

Thus, the main threat 1o the survival of the hawkshill
turcle is Japan's age-old eraditional, virtually mystical pre-
occupation with carey. A weakness in the Japanese claim
for immunity is that anly a small fraction of ctheir tortoise-
shell imports actually goes to the gueild of traditional ar-
tisans, [apan produces a great many of the same tawdry
tourist-seore and curiosshop items—combs, salt spoons,
shochorns, and ormaments—thar are sold, legitimately or
not, all around the warm sea edges of the world, There is,
however, no doubt about the superh guality of the work of
the Japanese tortoiseshell guild or the traditional nasure of
its crafi. So the guestion i3, which deserves more coneern:
the survival of 8 natural species or the survival of radi-
tional artisanry?




HEARTEMING DEVELOPMENT in the

senerally melancholy outlook
for sea murtles is the widespread
awakening of interest in thelr hiol-
ogy and survival problems, An im-
pressive display of this was the 1979
World Conference on Sea Turtle Bi-
ology and Congervation in Washing-
tom, [0, attended by 300 delegates
from all over the world,

And in Tuly 1983, scientists and
fisheries officers fram the entire Ca-
ribbean region met for the week-
long West Atlantic Sea Turtle S5ym-
posim, in 5an Jose, Costa Rlca.
What is known and not known about
eea purtle ecology and troubles was
reviewed for those in charge of ma-
rine turtle populations in the area
The meeting was otganized by the
15, Matlonal Marine Fisheries Ser-

vice. Though oriented wward com-
merce, that agency has in récent
years—with sirong encouragement
from the MNew York Zoological Soci-
ety—achicved an wogsual level of sea
turtle stewardship for such an agency.
Another sign of offictal concern
has been the effort of the NMFS to
relieve the problem of incldental
catching and deowning of sea turtles
by fishermen. With increasing fre-
guency turtles age getting caught by
people who are mot out o carch
them. They get wangled in the miles
of loaglines set along current hor-
ders where both flshes and wortles
congregate. There are also enormous
new syuid nets—panels of small-
mesh nylon monofilpment up to six
miles long amd &0 feet deep—that
drown turtles in dismal numbers.

PERSPECTIVE: Going to Bat for Sea Turtles

But “shrimp trawlers take the
heaviest toll, and che MMFPS recently
developed o trawling efficiency, or
turtle excluder, device, The TED al-
lows shrimps to wash straight inmto
the catch bag, and turtles and other
incidentals are gulded out through a
trapdoos. [t 15 easy to use and install
and is mot out of coonomic seach of
the trawlers. It even seems to bring a
small increase in the shrimp cacch.

There remalng the job of getting
the TED accepred, not just in Unbeed
Srates waters but nlso by the trawl-
ers in all the warm sca edges of the
world where marine urtle by-catch
occurs. 1n the meantime, the TED
prodect 15 an impressive example of a
resource-oriented bureaucracy going
to bat for & nonresource.

A, Cam

ML} THEM THERE IS THE LITTLE KEMP'S RIDLEY, Lepidochelvs

kemipi, It is in real trouble. It nests oaly on a shost

stretch of the Gulf copst of Mexico and may be on the verge
of disappraring.

Kempi once nested in arribadas of 40,000, [ had searched
for its breeding ground for nearly 20 vears when the arriba-
da was revealed in a film made in 1947 by Andrés Herrera,
a Tampico engineer. That was in 1961, and by then the
breeding colony—the only one in the world—had been re-
dueced by exg poaching to little more than a tenth s slze at
the time the Hlm was made.

Sloce 1981, despite strenuous conservation efforts by
government oIganizacions and private indlviduals from
both Mexico and the United States, the decline of kempi
hos continped and the arribadaz—if so they can still he
called—are ome ome-hundredeh their 1947 size. Mesn-
while, the shnmp trawlers not equipped with tartle ex-
cluder devices [see Perspective| —and most are not—go on
catching ridleys. Mot many, but the loss of any at all is dis-
astrous when the breeding population is a minute fraction
of its natural level.

Comparable losses hawve affected the areibadas of the
olive ridley [also called Pacific ridley), L. olivacea. Its case
is less desperate than that of kempd because it ranges far
more widely and nests singly a5 well as in aggregations. But
its arribadas also came to light only recently, and the turtles
were belng massacred for the leather trade when we learned
of them. There were at leasc 10 olive ridley arribadas 25
vears age. Today all but one—at Santa Bosa Mational Park,
it Costa Rica—have been partially or wholly destroved.

I write of these tragedies again at this late date to make

it plain that if the arribadas are lost, the loss would go be-
vond that of a species. Actually, Kemp's odley might be
preserved in ghoscly outline o impounded water with
sandy shores. And the olive ridley might save itself in
some sort of genetic shape even if every one of the breeding
aggregarions should disappear. But can we contemplate the
loss of this wagt coming together to crowd the shore (n
what, for kempd at least, is the most intensive breeding of-
fore, most concentrated in space and rime, of any verte-
brate animal? Can such a phenomenon be lost without
hust to the world?

I wrote of this in my book 5o Excellent a Fiske:
Whether the destruction of the beleaguered arcibadas
oot be stopped, and whether, if not, the species can
be sustained by the widespread separate nesting that
occirs—both are imponderable,

Ome point stands oul, however! in fts very fedun-
danee, an arribada is one of the womders of the natu-
ral world, The losses that ridleys have suffered have
degraded two reloted motural assets—the wild spe-
cres fnvolved, L, kempi and L. olivaces, and the arei-
badas in which both reproduce. Congem over the
Ehreat 1o the existence of wild species is widespread,
et the obligation to prezerve biological phenomeng
and orgamization is lass widely recognized, Like the
Serengeti founa, the hawks of Hawk Mountain, and
the monarch butterflies of the Silerra Chingua, the
arribadas gre phenomenal, mind-gripping examples
of binlogical order, scientific and esthetic treasures
of the living world. There iz no civilized way to gs-
cape the obligation o save ther, il




