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FACTORS IN THE ABILITY OF THE NORTHEASTERN
PACIFIC GREEN TURTLE TO ORIENT TOWARD THE SEA
FROM THE LAND, A POSSIBLE COORDINATE IN
LONG-RANGE NAVIGATION

By MELBA C. CALDWELL' AND DaviD K. CALDWELL®

ABSTRACT: The stimuli eliciting sea approach behavior in
juvenile and subadult Gulf of California green sea turtles, Che-
lonia mydas ssp., were found to be photic and present in both
sexes. The speed and amount of crawling response vary with time
of day and the degree to which the water is visible. No other en-
vironmental stimuli were found to evoke water approach be-
havior, nor was evidence found of a negative response to dark
objects, although a capability to avoid solid obstacles was demon-
strated. Literature pertaining to this subject is reviewed.

INTRODUCTION

The ability of the various species of aquatic turtles to orient themselves
and home toward the water has been investigated by several workers. Carr and
Ogren (1960) have recently published on investigations of this behavior, using
as their experimental animal the Atlantic green sea turtle, Chelonia mydas
mydas (Linnaeus). Most of this work was done on hatchlings, with additional
data being presented on a few adult females. More recently, Carr and Hirth
(1962) have reported on this behavior in yearlings and one nearly adult male
Atlantic green turtle. No experiments dealing with sea turtles of intermediate
sizes have been reported. Many of the factors directing the sea orientation be-
havior are poorly understood. It is essential to know whether the same cues that
direct hatchlings to the sea elicit responses in the adults, as they may then pos-
sibly be a factor in long range navigation. If the cues are ineffective in the sea
approach behavior of the adults, they could probably be ruled out in migratory
behavior. That green turtles migrate long distances in the Atlantic has been
demonstrated and discussed by Carr and Giovannoli (1957), Carr and Ogren
(1960) and Carr and Hirth (1962).

The presence of large numbers of captive juvenile and subadult Pacific
green turtles, Chelonia mydas ssp., at Bahia de Los Angeles, Baja California
Norte, Mexico, on the shores of the Gulf of California, provided a ready-made,
if rude, laboratory for further investigation of this behavior in the inter-
mediate and larger sizes (20 to 275 pounds) and in both male and female
individuals.

Simple tests were devised to test the ability of these larger turtles to home
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Fig. 1. Sketch of Bahia de Los Angeles, Baja California Norte, Mexico, showing
arrangement of peninsulas and islands which from water level give the bay the
appearance of being landlocked. Isla Angel de la Guarda, lying to the right off the
map, has high mountains throughout its length and appears to block that part of
the mouth of the bay which the smaller and closer islands fail to do, although it is
some 25 miles away from the pueblo of Bahia de Los Angeles where the experiments
were done. Map courtesy of Dr. Carl L. Hubbs, Scripps Institution of Oceanography.
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toward the ocean. Tests were conducted both inside and outside a man-made
enclosure.

The water at the edge of the shore was usually calm, with little or no surf,
but sometimes gave off a gentie sloshing sound. During high winds there was
some surf action, but it never resulted in any appreciable sound. The large
bay on whose shores the experiments were conducted is nearly landlocked,
either by curving shorelines or by the islands which are spotted about its
mouth (Fig. 1).

The physiological condition of the turtles should be borne in mind when
viewing the results of the following experiments. Usually we had no means of
knowing how long the individual turtles had been contained in the pen when
we examined them. During the winter months, according to the owner, they
could be kept for 10 to 15 days before some began to die. During the summer,
six or seven days was maximum. In addition, the turtle fishermen stayed out
for several days at a time, adding to the possible length of time since capture.
The turtles were also tightly bound with rope when first brought in. Each
individual had a small harpoon wound in the carapace, often covered with
dried blood. In general, however, they always appeared in good health, and
struggled vigorously whenever handled.

Turtles were individually marked by numbering them on the carapace
with a red wax pencil. The dark, almost black color of the turtles made this
mark most conspicuous. It should be noted that it is often difficult to determine
the sex of the smailer turtles because the secondary sexual characters of tail
length (long in males) and carapace depth (high domed in females) are not
yet well developed. As a result, the reported number of females may be more
the actual number, as small males might be mistaken for, and recorded as,
females. 'We are positive, however, that turtles referred to as males were of
this sex.

EXPERIMENTS WITHIN AN ENCLOSURE WITH SIMILAR BARRIERS
ON ALL Four SIDES

Description of enclosure: The pen (Fig. 2), or crawl, was ideally con-
structed and situated for experimental work. It was located about 5-85 feet
(depending on the stage of the tide) from the water’s edge on a sand beach to
which there was a gradient down to the water (Fig. 3). Within the crawl, rough-
ly %4 of the gradient was slightly upward from the end of the crawl farthest
from the water and the remaining ¥4 of the distance to the seaward end of the
crawl sloped slightly downward. The crawl was constructed of loosely fitting
boards and poles, separated roughly by from Y2 to six inches or more of open
space. The crawl was approximately 22 by 43 feet, with the short axis parallel to
the waterline. The tin roof admitted small spots of light, but the horizon was
visible only through the slats on all but one side of the rectangular enclosure.
Visibility was blocked on this side by the presence of a long building. There
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were gates in both the shoreward and seaward ends of the crawl, above which
there were no barriers to the incoming light.

The following tests to determine the factors concerned with the ability
of the turtles to find the water were conducted within this enclosure:

Fig. 2. Inside the turtle pen looking out toward the water.

Test No. 1:27-28 March 1961, weather clear.

103 individuals, 31 of which were positively males. Weights ranged from
35 to 218 pounds. The period of their confinement ranged from about two to
seven days, according to the owner.

After dark, all of these turtles were placed at the shoreward end of the
crawl, with their heads facing away from the sea. By morning, 20 had turned
and crawled to the seaward end of the crawl. Four were known males and
nearly the entire range of sizes was covered by the 20 that crawled toward the
sea. Several other individuals had turned during the night to face the seaward
end of the crawl, but had not crawled. Crawling was almost impossible for
those jammed closest to the end of the shoreward wall, as they were packed so
closely that they had to clamber over or around the others.

We had made one brief attempt to get this group of 103 turtles to respond
to the light of a flashlight at night, but got no response.

Six of the turtles had been confined more recently than their companions,
and of these six, four moved toward the seaward wall. Therefore, there is prob-
ably some reduction in activity from extended confinement on land. Learning
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that escape is impossible may also contribute to this reduction in activity, al-
though no evidence of learning was obvious. Daniel and Smith (1947b) were
unable to demonstrate learning of a similar nature in the Atlantic loggerhead
sea turtle, Caretta caretta caretta (Linnaeus).

Although there was correct orientation in all size ranges by both sexes,
there was a tendency for the larger animals to outnumber the smaller in the
percentages that moved toward the sea. This may be explained by a greater
physical resistance to the abnormal conditions of confinement.
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Fig. 3. The turtle pen as seen from the water’s edge. Note the high mountain rising
sharply in the background.

Test No. 2: 10-11 June 1961, weather clear.

65 turtles, of which 12 were known males. Sizes ranged from 37 to 220
pounds. These turtles had been confined for between less than one to 5-6 days,
according to the owner.

The turtles were placed facing the wall at the shoreward end of the pen
at 1900 hours. Although still daylight, the sun was behind the mountains over-
looking the shoreward end of the crawl, and the air temperature cool. After
30 minutes, six of the females had turned and crawled to the seaward end
of the pen. Three other females had turned toward the direction of the water,
but had not crawled. No known males were active during this 30-minute period.

At 2100 hours, two of the females had turned and crawled back up to
the shoreward wall. It was by now a dark moonless night. However, a few































































