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Mexico's coast yields information on a matter

"HEN 1 was gathurmg.mfm

tion for my Heidbook of Tur-
ﬁummm.lwumudnbyhﬁn
little was known of the seq turths fauna
~of the Pacific coast of the Americas,
mﬁﬂg the decads since that time a
good deal has been learned about sea
turtles in some areas, but the eastern
Pacific has remained neglectsd terri-
tory. Even in Humdﬂplmﬂtem

. e

sonal immigration of goologists from

the United States, recorded observa-

tions are sv scant and so ravely sup-
ported by good identifications, and
specimens in museums are so few, that

it has not been possible 1o tell which

kinds of turtles nest on the coast, or
even which kinds turn up as strays.

During the summer of 1960 1 began
to feel so uneasy about this that 1 sst

|
‘is' MAMNZAMILLO
MARLATA BAY

Haiching Area

of melanism

out to see what these neglected turtles
were like, During August and Eqm
ber 1 took “Hﬂﬁ‘m“ﬁm.d southward
through Sonora and Sinales and on
down into Nayarit, the states of Mex.
ie that make up the eastern shore of
the Gulf of California. 1 turned sea-
ward whenever the way losked prom-
ising, and managed to reach the comst
at the following places: Puerto Kino,
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Freguenren of both the Atlantic and Pacifie coastal areas,
the Chelonia, as g Caribbean migront, hos ststions and a
range that are generally kwown, a8 map indicates. Those of

the Purific relative, however, have yet to be determined. iﬁmuERﬁ -

* TARPOMN SPRINGS




ST

Kino Nuevoe and the shores of Kino
Bay, Guaymas and adjacent beaches,
in the State of Sonora; Topolobampo
and the shores of Ohura Bay, Mazatlin,
Sabalo, Los Serritos, Teacapin, and
Tamborites, in the State of Sinaloa;
San Blas, and Matanchen, in the State
of Nayarit. Although there is still a lot
to be learned about West Coast burs
tles, at least [ can speak of this fauna
with more confidence, and a start has
hesn made in tracing the travels of the
local race of Chelonio—a handzome
eolor phase called locally by Spanish
names that all mean “black”™ turtle.

RinG previous short trips to the

Mexican Pacific const, the [nose
terminology the fishermen used had
hindered my questioning the residents
about sea turtles, Cogusma, for in-
gtance, is evidently an old Carib name
for the lopgerhead—a term that in
pre-Columbian times spread to the Pa-
cific coast. In southern Mexice and
Central America the word is now in
gemeral use for the ridley (Lepidoche-
fys). North of Acapuleo, however, it
means simply “sea turtle.” Thus, to
ask if the coguama occurs in A given
plage is likely to produce little infor-
mation on the kinds of turtles that ac-
tually live there. Having recognized
this before my 1960 trip, 1 began ask-
ing fishermen to describe more pre-
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“Brack™ morTi, the Chelonia of the eastern Pocific, was
photographed by the anthor at Kine Bay along Gull of

cisely the kind of coguoma they knew,
and was able to work out this list of
equivalent names:

cerey, the rarely observed hawks.

bill | Evetmochelys) ;
galipago, the leatherback, known
a5 o straggler [Dermochelys) ;

meztiza, exceptionally light-colored
examples of the ridley [Lepido-
chelys) or of the “*black" tartle
(Chelonia) , possibly also the log-
gerhead [Coretta), if it cccurs in
tie region;

golfing (or in places where it alone

occurs, simply caguama) , the rid-
ley {Lepidochelys) ;

cagnama pricfa or Ioriugs negrd,

the “Black”—elsewhere, green—

turtle [Chelonia).
In making this survey, T resorted to all
possible means of collecting informa-
tion, Hesides systematically question-
ing local fishermen and furile and egg
hunters, 1 walked beaches, searched
dumps for turtle shells and bonies, vis-
ited markets, crawls, and docks where
turtles were landed, and cruised 300
miles in offshore waters,

In the 650 miles from Kino to San
Blas, including much of the eastern
ghore of the Gulf of California and the
const south of the mouth of the Gulf,
anly two kinds of sea turtles, Lepido-
chelys and Chelonia, seem to ocour
regularly. {f the live turtles [ saw,

California. Nate distinguishing melanism of thiz immatore
female=the dark eoloration of head, Hippers, and shell,

and of the shells, bones, nests, tracks,
and carcasses found in markelz—a
total of about 280 animals—all but
one were either Lepidochelys or Chel-
onrta, The exceplion was o balf-grown,
dead hawkabill that | found on the
beach at Kino, two miles north of the
village, Mowhere along the coast did 1
see the leatherback, although the peo-
ple were pequainted with it as a sirag-
gler and at several places referred
vaguely to distant leatherback nesting
grounds. Although only the one dead
hawkshill was seen, it was alleged
nearly everywhers  that hawkshills
came ashore Lo nest once in a while, 18
was also eaid they arrived in fewer
numbers than did ridleva, and favored
either the same places as the ridley or
“rockier places”—which presumably
meant sections of beach bounded by
rocky promontories, T had previously
heard this same report at several lo-
calities along the Centrol American
coast, particularly in the Gull of Fon-
seem in Honduras and El Salvador, but
have nat heen able to corrohorate it,

The one sen burtle of which no sign
was found, sither directly or through
verbal reports, was the Iaggn.-rh-.-ad- In
somie places it sepmed possible that the
name mestiza might apply to a hith
turtle that would have had 1o he Car-
erta, but elsewhere exceptionally light-
colored examples of Chelonia or Lepi-



dochelys were I:mi.r:lltd out by fisher-
men as being mestiza’s, Thus, as 1
have said, the =ea turtle faunn in the
places visited consists essentially of
the two genera, Chelonie and Lepido-
chelys. It is with the former that the
sheervations below are converned.

We first came upon the black turtle
at Kino, sixtyv-five miles down a newly
paved rond from Hermosille, There
was a canos landing on the beach at
Kino village, and by the landing was
o thatched, stick-walled pen: In the pen
an old man was uzing a gourd to dip
water from a bucket and wet down a
broad spread of sea turtles that lay in
the shade. The tartles looked familiar,
but somehow a litthe wrong, They had
the smooth, neat, unmistakable heads,
long front flippers, and general air of
the green turtbes I know from Atlantic
regions; but they were off-key in
color, and the shells seemed Loo deep
and straight-sided, | had just come
from Costa Rica where 1 had seen a
hundred or more Carihbean grees tar-
thes, and these at Kine made me feel
unfocused. 1 asked the old man what
kind of turtles they were,

“Prictn,” he said, “Black turtles,”

Muost of the turtles were helly down
on the sand, but twelve at one end
were back down, in the treditional
manner, He said the dozen on their
backs had just arrived and were =till
“hrave,” Right-side-up, they would

Cuers TURTLE, the Chelonia of the Caribbean and Gulf of
Mexico, is identified by its sparse dack markings on light
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crawl about and rip out the palisade
or cause confusion in the pen, After a
day on their backs they became sad,
he said, and would lie still, so they
could be righted again, When [ asked
why he poured water on the tartles, he
gaid it was to keep down their fever.
When T asked what fever, he snid the
fever they zet when one neglects Lo
pour water on them,

The turiles were being held for the
arrival of trucks to take them to Ti-
juana, Mexicali, and San Diego, where
their flesh is highly n:'r_-.ar\-:tﬂd. as & food.
They had heen brooght, and were
being added to, by turile haherosen
coming in from little islands between
Kino and Tiburon Island, which lies
just within sight on a clear day. The
turtles had all been harpooned at
night on their feeding ground. They
can be assumed to have been a typical
sample of the popolation in the area.

HERE were fifty-three turtles in
Tthi:. loi—forty-nine females and
four males. The range in their siee was
from 1734 imches bo 3004 inches, the
avernge being 23 inches. The largest
wis 8 male; the next largest wis a fe
male 3004 inches long, The four males
were adolescent, although all showed
secondary sex structure, and the larg-
et wae evidently close to maturity.
Mot of the females were below mini-
mum breeding size for the Atlantic

green turtle, Thelr mmaturity waos
borne out by the fact that none Tad
mating scurs on the fore-margin of the
shell, This was also confirmed by local
falermen, who said that none of the
females caught there is ever found to
have shelled eggs in the oviduct.

I took a sample of stomach contents
from n refuse heap where several of
the turtles had been buichered. The
sample consisted wholly of two kinds
of algae, one called locally sargasso,
the other lechuga, Both trtle fisher-
men and turtle slavghterers told me
that such algae, growing in beds about
the islands where the turtles were
taken, were almost the only food of
local prieta. The men apparently knew
nothing of any marine spermatophyte
plants such as eel-grass, turtle-grass,
or manatee-prage, which are the main
foods of the Atlantic green tartle.

This sample, then, clearly repre-
sented a non-hreeding colony similar
to that &t & comparabbe latitede on the
west const of peninsular Florida. It
was thus no surprise when the keeper
of the crawl and other local people
spoke of the strong seasonality of the
Kino-Tiburon black turtles, hecause
the Florida green turiles ave seasonal,
tor, All reports indicate that the black
turtle begins to thin out in Detolser,
disappenrs in late MNovember, i zone
throughout the winter, ond comes
back again in March amd April. This

ground eolor that varies from brovwn to olive. This prir was
photographed st Tovtogoers, on the coast of Costa Rica,




Tyrical. canapsck of Atlontie green
turtle, aboee, iz slightly curved and

Dank cigarace of the Pacific “black™
turtle, together with the steep profile

has light ground color. When blotched,
marks temd to form redioting patterms.

of itz shell, below, distingnish this
Chelonia from s Allantic relative,
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schedule is strikingly like that on the
turtle-grass fuats hetwesn the Suwanmes

River mouth and Tarpon Springs,
Florida, and is whal one expects of n

eolony of young animals, born in some
distant place and destined bo return
there to breed in some future period,

The only known center of group
nesting by Pacific Chelonin in Mexico
is considerably farther south—at Mar-
untn Bay, on the coast of the State of
Michoacan, Thiz colony has been de-
goribed by Dy, James Pelers in The
Bidogisi, It is probably the main
breeding aszsemblage for a great ex-
tent of the east Pacific shore—possibly
for all that north of Michoacan, The
miore geournte and arfioulate inform-
ants from Kino to the coast of Nayarit
agreed that the main nesting grounds
of caguama prieta or nagra { Chelonia)
lay “somewhere to the south.”

That the Marunta Bay assemblage
may be unigue iz also suggested by the
attention given it in the seoount of the
seventeenth-century  explorer William
Dampier and that of his mate, William
Funnell, writing in the eighteenth cen-
tury. I have not yvet been able to visit
Maruata, Although Dr. Peters said
nothing about the coloration or shape
of the shell of the nesting turtles he
observed there, i seems possinle TiHEt
they may be the parents of the imma-
ture biack turtles that turn up as sum.
mer residents in the Gull waters,

owHERE were there found stages
N in weight between the approxi-
mately 15-pound minimum of the
Kino series, and the haichlings and
breeding adults at Maruata Bay. This,
too, brings to mind the situntion in the
Caribbean and Gulf of Mexioo, Y oung
green turthes welghing 10 to 80 pounds
are scasonally common in Florida,
while only breeding adulis and new
hatchlings are found in Costa Rican
witers, Mothing is known of the fate of
the hatchlings or of the origin of the
itinerant Florida population, The par.
allels with the situation on the Pacific
coazt suggest that the life eveles of the
twn colonies involve similar patterns
of developmental migration.

Both the immaturity of the black
turtles at Kino and the curiously un-
balanced sex ratio were duplicated
farther south at Topolobampo, where
the shells of 1153 Chelonta, canght near
the litte islands in spectacular Ohora
Bay, were examined. In shout a third
of these, sex could not be determined ;
in the rest, males made up only 4 or 3
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per cent, Melanism, the pronounced
dark pigmentation noted in the King

turtles, was evident in these also, and
the shalle of the females had the some

steep, flat slepe we observed at Kino,

A‘[‘ Mazatlan, Tamboritos, and Tea-
capan, oo evidence of the oociar-
resce of the blnck turtle was found,
although the ridley was obvionsly
sommon. The next appearance of
Chelonia on our trip south was at San
Filas where, among numerous shells
and bones of ridleys, | found the cara-
pace of & single frenkizsh black tartle,
evidently an adolescent male, Tt was
27 inches in length, as dark a8 a
Kino turtle, and peculior in having five
laterals—the El\.i_:_.'h scales along either
side of the shell—on the left side, and
the normal four on the right. Having
heard much talk of the mesiiza here, 1
carried the carapace and that of a fe
male ridley to a fisherman who had
impressed me as both sensible and fa-
milinr with the local tartles, and asked
him what they were. The ridley ha
called golfina, and the other, the odd
Chelonia, he zaid was pricta. | asked
him what sort of turtle mestiza wae, He
senrched along the shore among ridiey
shells, chose one a little lizhter in
color than the rest, and told me that
was mestiza. When I objected that in
Sonora and Sinaloa mestiza seemed to
be the name for o color phaze of pri-
efar, the man admitted that the term s
lonsely used, It seems probable, then,
that along the Mexican eoast the term
mesting, which means crossbreed, is
not restricted to any one kind of tartle
but is simply used for any specimen
that looks strange or exceptional,

After going home and meditating on
the black turtle, 1 ]:Ieg.;m lor 2ep o
tantalizingly incomplete the summer’s
ohservations were, There wae the coast
of Colima, for instance—a hig gap be-
tween the southernmost locality | had
vigited and the one known nesting
ground at Maruata Bay, There was also
the recurrent talk 1 had heard of
mas=es of sea luriles round La Par,
which is in the state of Baja California,
on the opposite const of the “Sea of
Cortes” from that I had visited, T de-
cided to go back to Mexico to plece out
something more of the story.

At Manzanilla, the chief port of Col-
ima, only about fifty miles north of
the Maruata rookery, fishermen knew
the black tortle well, but said they
caught it only rarely, The turtle they
were bringing to the loval market WHS

Trrrcar. rrasTeEoX of Atlentic groen
turtle, abore, s cloon greenish white,

Prastrox of the “bBlack”™ turtle, below,
found alang Pacific const of Mexico,

A with all eoloring deseriled, thers
is much varistion among individoals.

is ddistinguiched by hloe cast that is
cansed by deeply placed hlack pigment.




A University of Flocida Professor, D
LCapg i ambor of many fnrnllr aml
schbentific books. The worck he relaies
in this aricle was sapported by fonds
frems the Motisnasl Sciencs Foundation,

the ridley. My scratching about local
dumps and garbage heaps substan
tiated the word of local turtle experts
that, although pricis is an occasional
vigitor there, it is much less abondant
at all seasons than the ridley, and
never nests on nearhy beaches,

o Manzanillo 1 erossed to Lo

Paz, Here the situation proved to
be precisaly like that at Kino Bay.
with black turtles sufliciently common
to support a small locel fishery, and
with the l‘i:th,:}', at lenst ot that seasom,
sparingly represemted. The Black fur-
tles there graze on beds of algae, and
are taken with both harpoons and nets.
As at Kino, the colony is made up of
young turtles, (M twenty-ome that |1
measured, the range in shell length
wad from 17 to 32L% inches, with an
average of 241 inches, The liurgest
specimens of both sexes were appar-
ently not guite mature,

When 1 asked turtle fishermen
ahout nesting grounds, some looked
vague and  gaid,  V20uien gabe P
{thers made directionless gestures in
the air and said maybe they nest in So-
nora of Sinalon, or in other Maces in
which I was pretty sure they did noL

Az on the mainlond zide of the Gulf,
the Baja Californin turtles are readiby
distinguishable from Atantic Chel.
onie on the hasis of color nnd of the
shell shape of the nearly grown fe.
make, The head and the forelimbs are
much darker—ofien o nearly  solid
Mack, The opper shell is cither deep
black or heavily blotched with sepa-
rafe sooty markings, while the plas.
trom i3 clowded with desp-seated pig-
ment that shows blue through the
horny belly scales. T should sayv that a
complele noviee in turtle study would
be able to separate 95 to 98 per cent of
w mixed lot of Chelonin from La Paz
and Cedar KE:.-, The confusing ones
would be oceasional individuals that
completely lack the stromg pigmenta-
tion, and are too small to show the
steep shellsides, Tt i= of interest that
on both sides of the Gull of California
these exceptional specimens, which to
my aye look like gord green turtles,
are referred to by some people as mes.
tza's, Whether they are simply varl-
ants that turn up among more ty pically
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pigmented brothers and sistors, or are
waifs brought in by currents from
some distant place, only breeding ex-
periments will be able to reveal.
The green turtle of the Pacific coast
of the Americas was first described
from Guatemala by the ninetesnth-
contury French zoologist Bocourt, who
named the new species agnssizm in
honor of the great American natural.
ist, Louis Agassiz of Harvard. Bocourt
said nothing of his new tortle's being
blacker than usual, Through the past
twenty vears | have seen several dozen
Pacific green turtles along the consts
of Central and South America, and
while 1 had previously ohserved the
ateep shell of the young female (T il-
lnstrated it in my Hondbook of Tur-
tles], 1 don't recall having particu-
larly mnoticed any such heavily pig-
mented look as the Mexican turtles
hove, The limits of the EErrilory sor-
pied by cagueme prieta remain to be
determined, Eventually, it must also be
known whether its curious coleration
is hereditary or iz produced directly
by some factor in the environment—
by the diet of algae, for instance, 11 the
trait is Inheritesd, and if the tortles
ghowing it are confined to the upper
Pactfic coast of Mexico, there is a good
probability that someone will give the
population o new scientific name,

Oh'r. of the most interesting aspects

of the situation iz the way the
few known facts seem to fit into a
world pattern of sen turtle natural
history. So far, only the outlines of the
pattern have emerged; buat wharever
goed information is availuble the indi-
cations are that the half-grown Chels
onia lives in places distant from both
the: feeding grounds on which the ma-
ture turtles spend most of their lives
and the beaches to which the females
go at three-yesr {rarely two-vear) in.
tervals to nest, Where boby turtles
stay during their first year of life no-
body knows; and the travels of all
stages are almost wholly hidden.,
Meanwhile, the most ueeful result
of the recent observations in Mexico is
pinning down the common names, The
terms are misued here and there: but
not wften by the real conocedares, not
by the sound old turtle men, Knowing
these names clears the way for more
proftable sifting of folk zoolopy for
leads that can be used in locating and
separating habitats of the Pacilic tur-
tles, With this dowe, we can then trace
their migratory routes and stations,

Eretmochelys, easily identified
by its EI'I'H:;' :&mnmn nama, hawkshill,
ia ralled corey by Mexicans.

These closeups of five comman sen
turtles revesl maln distinguishing
head featares, Factors of age and sex,
however, may result in tonsiderable
deviation in individeals, sa exsct
idemtification of pacticnlar turiles
depends on clues other than heads.

Mustrations by
MaTTHew HALMENOFF



FAMILY 3 FAMILY
CHELONIIDAE DERMOCHELYIDAE

Lepidochelys, known by
Chelonia, the Atlantic green Mexicans as golfina, coguoma, or
turtle, haz snme facial festures as mestiza, 18 the ridley.

relative, Parific “hilack™ 1urtle.

Careita, known in Englizl
ax loggerhead, was anly species
net found along Pocific vonsl.

Digrmockelys, a steaggler along
Mexican const, where it is called golapage,
is the leatherback in English,



YOUNG SCIENTIST

A study'nf the role of the pineal system in amphibian behavior

XTENSIVE EESEARCH into the nature
E of the pineal system and its fune-
tionnl significance in apimal groups,
from lamprey 1o man, i experiencing o
new revival, This tiny series of connected
outgrowths from e forchrain {dien-
cephiolon) has fascinnted men ever sinee
Ccalen. Speculation as 1o the naiure of
the pincal syztem linz passed throngh
severnl stages. Descories, for example,
teought of the system as the “seat of tlhe
sonl,” Today, the pineal iz considered 1w
be tissue of preerporin nction.

Fecently the pinenl system in tle lower
vertehrates—fi=h, amphilsians, and rep-
tilgs—liaz reegived porticular attention,
Certnin pineal outgrowths in these ani-
inals lie under a laver of translucent skin
aboye the hrain, or in or beneath a light-
pransmitting veghon of ihe skull, These
apparent specinlizntions for light recep-
tion sugpest & sensory role with respect
1o selar radiation,

In 1958, Stebhins and Eakin publisled
thaky siudies cf the photoreceptive cos
pacity of this “thied eye" in repiilos
When the pineal element was removed or
shiglded in four species of lizards, sorik-
ing behavioral apd metabolic clhangss
were noted, It was fouml, among other
things, tlat treated lizards spend &
greater amount of time i high-intensicy
illomination and are alss peorer of sor-
viving when deprived of food.

This study applies Stebbins and Eak-
i's general techniques with reptiles to
the amphibians, insead. Pineal iter-
ference was achicved by blocking the in-
fluence of light on this system of brain
thssnes in two species of the Amphibia:
the leppard frog Kene pipiens and the
suithern toad fufe ferresers,

EvERAL fine studies, notably those of
S Boelly | I960) . have been published
on the histological and histachemical
features of the pineal system in Ewro-
prean amephibians The most conspicnous
clement of the system b= o small saclike
pieve uf tisaue, the stirnorgan, which lies
heneath o translocent spod in the skin
between the eyes, Studies of this elensent
in Mg piprens show it o ba connected
by & stalk that pierces the skall through
g minnte opening, drawing at right,

Belly has shown that such stalks en-
clime & nerve traet connecting the stirns
organ with the remaining pincal thsnes
In the skull, Pinecal fonction in the lf:l!lp-
ard frogs was Investigated by means of
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By WiLLiam M. Apkins Il

remaving the stirnorgan. This was dons
by curting out an area of skin, 2 mm.
square, in which the stirnorgan was em-
bedded, froon each of the frogs, Within
n week, the wounded area liad healed. As
a matter of control, 0 2 mm, square arce
of skin was removed from the right himd
legs of other froge. Such animnls were
referred 1o as “shom-operated,™

In southern tonds, all pinesl slements
are evidently positioned wdehine the skall
caring, no stirnorgan heing present, Any
solar radiation that might nffect this pin-
eal sy2tem would have to pencirate both
the =kin and the brain casing,

Sinee surgical removal of any portion
of the pineal in the toadz might canse
damage to the brain, aa alicmnative
method of stody was devieed, Petrelamm
(g6 & skin prolector) was amearved over

e skull between and on the cranial
crests, Then a nonedrying putty com-
pownd was pressed on the skoll in sech
n way that no light could enter between
this putty shielding and the skin, Appli-
cation of the potty bad no apparent i-
ritaling effect on the molling oyeles of
the shiclded teads and, for this reason,
nip shum-pperation was eomdocted on
the sontrol toads,

Rgng pipiens were obtained from Osh-
kosh, Wisconsin, where tley were ool
lected during the fall months and stored
in spring-water holding pens, Upon ar-
rival o1 the laboratory, they were cither
immediately pui into an experimental
run or stered in g vefrigerator at 107 C,
wntil needed. Bufo terresiriz were col-
leeted from fields in the Melbourne,
Florida. area during heavy “hurricans"

ATIRMGRGAN

SKIN

SEULL CASING

Stmwoncar, indlented by areows, i most
eomepicunus part of frog's pineal ayatem,

FIMEAL TISSUES i i

which Hes nnder & thiln Inyer of ekin above
brain in lighttrunsmitting region of skull.



