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Do leatherback turtles Dermochelys coriacea

forage during the breeding season? A combination

of data-logging devices provide new insights
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ABSTRACT: Animals which undertake migrations from foraging grounds to suitable breeding areas
must adopt strategies in these new conditions in order to minimise the rate at which body condition
deteriorates (which will occur due to oogenesis or provisioning for young). For some animals this
involves continuing foraging, whereas for others the optimal strategy is to fast during the breeding
season. The leatherback turtle undertakes long-distance migrations from temperate zones to tropical
breeding areas, and in some of these areas it has been shown to exhibit diving behaviour indicative
of foraging. We used conventional time—depth recorders and a single novel mouth-opening sensor to
investigate the foraging behaviour of leatherback turtles in the southern Caribbean. Diving behav-
iour suggested attempted foraging on vertically migrating prey with significantly more diving to a
more consistent depth occurring during the night. No obvious prey manipulation was detected by the
mouth sensor, but rhythmic mouth opening did occur during specific phases of dives, suggesting that
the turtle was relying on gustatory cues to sense its immediate environment. Patterns of diving in
conjunction with these mouth-opening activities imply that leatherbacks are attempting to forage
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during the breeding season and that gustatory cues are important to leatherbacks.
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INTRODUCTION

Many animals engage in seasonal long-distance
migrations between specific breeding and foraging
areas. Examples of this are well known among birds
(e.g. Adelie penguins; Davis et al. 1996), mammals
(e.g. seals, whales; Brillinger & Stewart 1998, Laidre et
al. 2003) and reptiles (e.g. green turtle; Godley et al.
2002). When breeding sites are selected on the basis of
their suitability for breeding rather than foraging, ani-
mals must adapt their behaviour to maximise their
reproductive output. During the breeding season, a
fast—forage continuum exists for the animals, with
some directing their efforts solely to reproduction and
not attempting to forage. This is the case, for example,
in female elephant seals Mirounga leonina, which stay
ashore while rearing and nursing pups, surviving for
several weeks on fat reserves (Fedak et al. 1996). At
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the other end of the fast—forage continuum are species
which continually attempt to feed during the breeding
season, for example, returning between foraging trips
to provision young (e.g. penguins; Chappell et al. 1993;
fur seals; Arnould & Hindell 2001). This same fast—
forage continuum observed in breeding mammals and
birds is also found in the only group of marine reptiles
that exhibit long-distance migration: sea turtles. For
example, at some sites where food is unavailable,
female green turtles are thought to spend much of the
time between consecutive nesting events (the inter-
nesting interval) in a largely quiescent state in near-
shore waters (Hays et al. 2000a). In contrast, at breed-
ing sites such as northern Cyprus, where seagrass beds
are present, green turtles successfully forage (Hays et
al. 2002). This fast—forage dichotomy in different pop-
ulations of green turtle is reflected in different patterns
of diving, including depth utilisation and dive dura-
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tions (Bjorndal 1980, Ogden et al. 1983, Hays et al.
1999, 2000a,b).

For the largest extant species of marine turtle, the
leatherback Dermochelys coriacea, patterns of behav-
iour during the breeding season may likewise reflect
the availability of food. Leatherbacks specialise in
feeding on gelatinous zooplankton such as scyphozoan
jellyfish and pyrosomes (Davenport 1998). There is
limited evidence that leatherbacks might forage at
some breeding sites. For example, female turtles nest-
ing on the island of St. Croix in the northern Caribbean
have shown little weight loss over the breeding season
(Eckert et al. 1989), suggesting that foraging is occur-
ring between nesting events. Leatherbacks from this
rookery also exhibited diel periodicity in their diving
behaviour, with more diving taking place at night, sug-
gesting that these turtles are attempting to forage on
vertically migrating zooplankton. However, how
leatherbacks locate their jelly prey during these noc-
turnal dives remains unknown.

Here we investigate the internesting diving behav-
iour of leatherback turtles in the southern Caribbean.
By examining the patterns of diving and depth-
duration relationships, we infer whether turtles were
attempting to forage. Further, by deploying a novel
‘mouth-opening sensor’, we consider how and when
leatherbacks might locate prey.

MATERIALS AND METHODS

A total of 17 turtles were selected from a nesting
population at Levera Beach, Grenada, West Indies
(12.1°N, 61.7°W), to carry devices. An animal was
selected if (1) flipper tags had been applied on a previ-
ous nesting attempt; (2) all or most previous nesting
events had been observed at Levera Beach; and
(3) migration would not be expected to commence
immediately after the nesting event. All of these crite-
ria decreased the likelihood of the animal not being
sighted again due to either poor site fidelity, tag (and
hence device) loss or the onset of migration at the end
of the nesting season.

Grenada is an ideal location for studies examining
the diving behaviour of leatherbacks as a steep slope
close to the shore (Fig. 1) permits the full range of div-
ing of an animal capable of diving to depths greater
than 1000 m, whereas turtles nesting on other major
nesting beaches in the region (e.g. French Guiana,
Suriname) are restricted by the relatively shallow
Guyana shield extending ~150 km from shore.

Time-depth recorders (TDR; DST Milli, Star Oddi)
were attached to all 17 turtles. On 11 of these turtles
the TDR was attached by nylon cable ties and wire to a
rear flipper tag (monel), which were applied to the tur-
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Fig. 1. Grenada and the surrounding area; bathymetry given
in 500 m increments. Deep water (>1000 m) within a few km
of the nesting site permits leatherbacks to dive to their
maximum recorded depth, demonstrating the suitability of
Grenada for deployment (site indicated by black circle)

tles as part of an ongoing population study by volun-
teers from Ocean Spirits Inc., a Grenadian NGO.

The other 6 turtles were equipped with both a TDR
and an IMASEN (Inter-Mandibular Angle Sensor),
which were attached by a specially designed harness
(Fig. 2). The harness consists of a canvas loop around
the rear section of the animal connected to a padded
aluminium base plate, which rests either side of the
central keel on the carapace, and to a figure-of-eight
ring on the plastron by bungee cord secured with
nylon cable ties. The shoulder straps consist of bungee
cord covered with rubber tubing to minimise abrasion.
The TDR is attached to the base plate using cable ties
and wire, with the main unit of the IMASEN being
attached to the bungee cord inside the shoulder strap
with an adjustable metal clip and nylon cable ties.

The IMASEN consists of a single-channel data log-
ger joined to a Hall sensor by a 40 cm cable. The Hall
sensor measured the potential difference across a thin
sheet of metal which is dependent on the proximity
and strength of a neodymium boron magnet. The mag-
net and Hall sensor were set in epoxy and glued to the
lower and upper jaws, respectively, with cyanoacrylite
glue (Fig. 3).

To calculate an approximation of the extent of the
gape, it was assumed that the jaws form a straight line
from the rictus (corner of the mouth) to the end of the
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beak (50 and 145 mm away from the sensor/magnet,
respectively); simple trigonometry was used to esti-
mate the actual gape for each reading in mm at the tip.
Mouth-opening activity was considered for analysis if
the gape exceeded 20 mm. This threshold was chosen
as it allowed the isolation of subtle mouth openings
without detecting background noise (a 20 mm gape at
the tip corresponds to a gape of approximately 2 mm at
the sensor).

The gape measurements stated herein are likely to
be subject to systematic inaccuracies, but they are con-
sistently precise throughout the results. In spite of the
approximations and assumptions used in the calcula-
tions, we believe that the resulting data are realistic
and are representative of the actual mouth-opening
gape.

The IMASEN unit measures 65 x 35 x 15 mm and
weighs 25 g in air, with a resolution of 16 bits and a
memory of 8 Mb. A sampling interval of 10 Hz was
chosen as an appropriate trade-off between longevity
(providing 4.6 d of data) and resolution. The TDR (38.4
x12.5mm, 9.2 g in air) attached in conjunction with the
mouth sensor was programmed with a sampling inter-
val of 10 s, with all other TDRs using an interval of
1 min. With a capacity to record 21 738 measurements
of depth and temperature, these sampling intervals
allowed us to record for durations of approximately 2.5
and 15 d, respectively. On recovery, dives were manu-
ally coded to facilitate further analysis. For the purpose
of this study a dive threshold of 10 m was selected, with
consecutive readings shallower than 10 m being
excluded from further analysis. By selecting this depth
as a criterion for dives, short, shallow water move-
ments, such as may occur during periods of sub-sur-

Fig. 2. Dermochelys coriacea. Dorsal (A) and ventral (B)
schematics of a leatherback turtle with the harness used to
house the mouth sensor unit. The black lines represent
bungee cord in 5 cm gauge high-density rubber tubing joined
on the carapace by a padded aluminium base plate, and at the
plastron by a figure-of-eight ring. The mouth sensor unit was
attached to the bungee cord inside the tubing of the shoulder
strap. Pictures adapted from Pritchard & Mortimer (1999)

Storage
Unit

Fig. 3. Dermochelys coriacea. Schematic of leatherback turtle

head, showing the positioning of the magnet (lower

mandible) and Hall sensor (upper mandible). Picture adapted

from Pritchard & Mortimer (1999). Scale is an approximation
based on photographic evidence

face travel, were not classified as dives. The reading
before the first measurement below 10 m was consid-
ered to be the beginning of the dive, and the first read-
ing shallower than 10 m considered to be the end of the
dive. All standard deviations relating to percentages
were normalized using an arcsine transformation.

All animals (with the exception of 1 turtle instru-
mented with only a TDR which returned after 38 d)
returned after a normal internesting interval (mean
10 d, range 8 to 12 d). Devices were removed during
the subsequent nesting event, with the animals show-
ing no signs of abnormal behaviour and continuing to
nest as normal for the duration of the nesting season.

RESULTS
Internesting diving behaviour

A total of 8711 dives were recorded over 110.4 d for
11 turtles, which nested on Levera Beach, Grenada,
between 1 May and 6 June 2003. The overall mean
(SD) dive depth for all turtles was 54.7 (37.9) m for a
mean (SD) duration of 666 (276) s. Considerable varia-
tion was exhibited between individuals with mean
dive depths ranging from 23.8 to 100.6 m for individual
turtles. The overall mean surface interval was 420
(762) s (336 [624] s during the night and 522 [894] s
during the day). All except one of the turtles returned
to Levera Beach within the memory constraints of the
TDR (~15 d). Turtle 8 did not return until 38 d after
nesting. It is not known whether Turtle 8 nested else-
where during the interim; however, there is no evi-
dence of a nesting event occurring during the 15 d of
recorded diving behaviour.

Broadly speaking the dive profiles could be split into
3 sections: (1) a period whereby dives are consistently
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Fig. 4. Dermochelys coriacea. Complete dive profiles from
turtle 5 (top) and turtle 9 (bottom). Arrows represent the dura-
tions of the 3 sections of the profiles. Periods of shallower div-
ing occurred at the start and end of the internesting, with the
2 phases lasting for 21.5 (22.6) and 20.5 (17.2)% (n = 10 tur-
tles) of the entire internesting interval, respectively. The
period of deeper diving lasted for 58 (25.7)% of the inter-
nesting interval (n = 10 turtles)

shallower than average, and vary little in depth; (2) a
period of variable dive depths and durations; and (3) a
final period similar to the first, with shallow constant
diving occurring prior to the nesting events. The dura-
tion of these periods was not consistent between tur-
tles. Fig. 4 shows the raw traces from 2 of the turtles
(Turtles 5 and 9). For Turtle 5 it can be seen that the
middle period is considerable shorter than for Turtle 9,
lasting for 3 compared to 7.5 d. For all 10 turtles which
returned to nest within the memory capacity of the
TDR, the mean (SD) percentages of the internesting
interval spent in each of the 3 sections were 21.5 (22.6),
58 (25.7) and 20.5 (17.2)% for the first shallow, deep
and second shallow phases, respectively.

On average, turtles conducted 792 dives during the
period of recording, with the average number of dives
for each turtle being between 42 and 125 dives d'.
The majority of these dives occurred at the start and
end of the internesting period (Fig. 5), with deeper,
less-frequent dives occurring during the middle.

Examining the mean percentage of time spent diving
per hour for all individuals (Fig. 6), a clear diel cycle
becomes apparent, with approximately 12 % more time
being spent diving between 18:00 and 06:00 h than
between 06:00 and 18:00 h.

To quantify diel activity during the internesting
interval of each turtle a diel index (DI) was created.

1/6 12/6

Two DI values were created for each day, subtracting
the proportion of time spent diving between 21:00 and
03:00 h from the proportion of time spent diving
between 09:00 and 15:00 h on the preceding and fol-
lowing days (these times being selected to avoid cre-
puscular activity). Nine of the 11 turtles demonstrated
a mean positive DI (with both values from each day
being included in this mean), with a greater proportion
of time being spent diving at night. Turtle 7 exhibited
the most marked overall diel behaviour, with an aver-
age of >36% more time spent diving during hours of
darkness than during daylight. The highest DI for an
individual day occurred on 8 May 2003, when Turtle 8
spent 84.8% of the time between 21:00 and 03:00 h
diving and then only 15% of the time between 09:00
and 15:00 h the following day diving. Fig. 7 shows a
24 h dive profile with occasional deep dives occurring
during daylight, dives increasing in frequency as dusk
approaches and then continual shallow dives during
the hours of darkness.

A clear diel cycle, with a tendency to spend more
time diving at night to shallower depths, is apparent
for the majority of turtles. The only exceptions were
Turtle 2, which did not exhibit any pattern, diving for
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Fig. 5. Total number of dives (A) and mean (+SD) dive depth
(B) occurring throughout the internesting interval (n = 10 tur-
tles, each conducting a single internesting interval). Mean
dive depths showed considerable variation between individu-
als, but fewer dives occurred during the middle phase of the
internesting interval. The latter dives were generally to a
greater depth than those conducted at the start and end of
the period



Myers & Hays: Do leatherback turtles forage during the breeding season? 263

80 1 -
X 704 -7
[@)) a —
.= 60
©
-
® 50 /
73 N4 -
O 1
£ 40 1
'_
30 : - :
0 5 10 15 20
Time (h)

Fig. 6. Mean (+ SD) percentage of time spent diving in hourly
intervals (n = 11 turtles), demonstrating the tendency for
turtles to spend more time diving during hours of darkness
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Fig. 7. A 24 h dive profile (Turtle 8) demonstrating occasional
deep dives during the day, and repetitive shallower dives at
night. This dive pattern was synonymous with foraging on a
vertically migrating prey, with deeper prospecting dives
occurring during the day and repeated foraging dives at night

45.7 (5)% of the time during the day (09:00 to 15:00 h)
and 52.6 (5.4)% at night (21:00 to 03:00 h) (paired t-test
[mean percentage of time diving per hour], t = -1.86,
p = 0.122), and Turtle 11, which uniquely demon-
strated diurnal activity. Overall, however, the tendency
to spend more time diving between 21:00 and 03:00 h
(mean [SD] 62.9 [11.5]%) than between 09:00 and
15:00 h (mean [SD] 48.6 [14]%) was highly significant
(paired t-test, t =-6.65, p < 0.0001).

Mouth-opening behaviour

Unfortunately, 4 of the turtles equipped with
IMASENs and TDRs failed to return to the nesting
beach, but 1 of these 4 (which was also equipped with
a satellite transmitter) was recorded nesting at a near-
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Fig. 8. Distribution of the 856 submerged mouth openings in
relation to the stage of the dive from the surface to maximum
depth and back to the surface. A total of 741 (86.6 %) of these
events took place during the descent, with only 48 (5.6 %)
occurring between the first and last 5% of the ascent

by beach before beginning the northerly migration.
One of the 2 recovered mouth sensors stopped record-
ing mouth-opening movements after about 10 min and
was not included in this analysis. One unit, however,
provided mouth-opening data for a total of 6 h 29 min
(from 22:00 h on 4 May 2003).

In total, 46 dives were recorded on the IMASEN to a
mean (SD) depth of 51.5 (41) m for a mean duration of
410.7 (287) s. The mean duration between dives was
97.4 (44) s. As this record begins at the start of the
internesting interval, many of the dives are likely to be
bathymetrically constrained, and sequentially increase
in depth and duration as the turtle moves out to deeper
water.

During the period recorded, the turtle’s mouth
opened wider than 20 mm a total of 856 times. Of these
submerged mouth-opening activities, 741 (86.6%)
occurred during the descent (Fig. 8). During the
ascent, mouth opening occurred primarily during the
initial and final few seconds, with only 48 (5.6%)
mouth-opening activities occurring between the first
and last 5 % of the ascent.

A gape >20 mm occurred on 36 of the 46 dives. The
shallowest mouth-opening event (12.4 m) during the
descent took place during a dive with a maximum
depth of 13.8 m. The first mouth-opening event during
24 of the 36 dives took place at a depth of between 15
and 35 m (Fig. 9). From this point the sensor recorded
repeated mouth openings during the descent until the
maximum depth was reached or just after the dive
ascent began. During the remainder of the ascent, the
mouth remained closed until the turtle was very close
(<5 m) to the surface.



Gape (mm)

264

Mar Ecol Prog Ser 322: 259-267, 2006

Number of dives
N

0 I 1
0O 10 20 30 40 50 60 70 80 9
Depth of first gape >20 mm (m)

Fig. 9. Frequency histogram showing the depth of the first

mouth opening during the 36 dives in which mouth-opening

events occurred. In two-thirds of the dives (n = 24) the first
mouth-opening event occurred between 15 and 35 m
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Fig. 10. A typical dive showing depth (dashed line) and
mouth-opening activity (solid line), with mouth opening
occurring predominantly during the descent

A typical dive (Fig. 10) demonstrates the typical
mouth-opening behaviour of a dive occurring during
the latter stages of the record. For the first 92 s (8 %) of
the dive, the mouth does not open wider than 20 mm,
then at a depth of 54 m mouth-opening behaviour
becomes more frequent, with an opening event occur-
ring approximately every 20 s for the next 508 s. These
mouth-opening activities are characterised by a series
of 3 peaks to a similar gape followed by an interval of
approximately 10 s before the next series of peaks
begins. This mouth-opening behaviour ceases 40 s
before the absolute maximum depth of the dive is
reached. During the ascent, between the maximum
depth and the point 30 s prior to surfacing, the gape
varies very little, ranging between 7.5 and 18.2 mm.

0

Depth (m)

DISCUSSION

Our current observations confirm and extend previ-
ously reported aspects of the diving behaviour, for 2
leatherback turtles equipped with dive computers after
nesting on Grenada (Hays et al. 2004). We found for a
further 11 individuals that a large proportion of the
interesting interval was spent diving, indicating that
turtles were active rather than quiescent, and that for 9
of these individuals a clear diel periodicity in diving
behaviour was observed with more frequent, shal-
lower diving at night. Initially, when turtles entered
the water after nesting, dives were shallow and like-
wise were shallow for the last day or so of the
internesting interval. This pattern presumably reflects
shallow bathymetry immediately offshore from the
nesting beach, with the turtles swimming offshore and
being able to diver deeper during the middle of the
internesting interval. To the west of Grenada, deep
water is encountered fairly quickly, with depths of 500
and 1000 m being found approximately 12 and 18 km
northwest of the nesting beach, respectively. Hence
the deeper diving we recorded during the middle of
the internesting interval is unlikely to have been con-
strained by bathymetry. This pattern of relatively deep
diving is consistent with that previously reported for
leatherbacks nesting on islands surrounded by deep
water (Eckert et al. 1986), but it contrasts with shallow
diving by leatherbacks on sites adjacent to shallow
water (Eckert et al. 1996, Southwood et al. 1999).

Leatherbacks are known to sometimes forage on
meso-zooplankton, associated with the deep scattering
layer, following a diel vertical migration, ascending to
shallower depths during hours of darkness (Davenport
1998). Predatory avoidance is considered to be the
main driving force behind this migration (see Hays
2003 for review), with meso-zooplankton ascending to
forage on surface phytoplankton and micro-zooplank-
ton at night and taking refuge at depth during the day.
This theory is backed up by a heightened diel migra-
tory response when predators are present and also by
the fact that less-opaque and smaller migrators are
generally the first to ascend and the last to descend at
dawn and dusk (Hays 2003). Apex predators foraging
on species associated with the deep scattering layer
can adopt 1 of 3 strategies. Non-air-breathing preda-
tors can adjust their depth to correspond to that of their
prey, thus maintaining an optimum foraging potential
(Nelson et al. 1997). Air-breathing predators are not
afforded the benefit of continually tracking the verti-
cally migrating prey, due to the necessity to surface.
Air-breathing predators therefore fall into 1 of 2 cate-
gories, they are either diurnal foragers, diving deeply
to forage on prey during the day (e.g. king penguins;
Bost et al. 2002) or nocturnal foragers, waiting until the
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prey has ascended at night, therefore reducing the
transport costs associated with reaching prey patches
(e.g. fur seals; Horning & Trillmich 1999). From previ-
ous internesting records (Eckert et al. 1989) and during
the initial phases of migration (Hays et al. 2004), it has
been shown that leatherbacks conduct shallow, fre-
quent dives at night; these dives are assumed to be for-
aging dives, indicating that leatherbacks exploit prey
when they are closest to the surface. Shorter surface
intervals during hours of darkness are also indicative
of foraging, with the animals minimising surface time
in order to maximise foraging time. The variation in the
amount of time conducting shallow dives at the begin-
ning and end of the internesting interval may be an
indicator of foraging effort (with a longer period of
deeper diving in the interim indicating a greater forag-
ing effort). Unfortunately, we only recorded one
internesting interval for each turtle and cannot, there-
fore, state whether this variation is based on the prior
experience of the turtle. However, while the pattern of
diving we reported is consistent with attempts to for-
age, overall dives tended to be much shorter than
those reported in the Atlantic once turtles leave their
breeding sites at the end of the breeding season (Hays
et al. 2004). In line with models for optimisation of div-
ing, these observations suggest that while leather-
backs may be attempting to forage during the
internesting period, their efforts are met with limited
success. For example, we found that dives to 100 m
tended to be around 16.5 min in duration, which is
much shorter than the mean duration of around 25 min
reported for dives to this depth in the Atlantic, suggest-
ing that while leatherbacks may be attempting to for-
age during this period, their efforts are met with lim-
ited success. This is corroborated by the data collected
using the mouth sensor, which did not display any
irregular mouth openings—which would likely occur
if the turtle were manipulating prey. However, mouth-
opening events did occur when the turtle was sub-
merged, and if these events were not associated with
prey manipulation then the question remains as to
their purpose. There are several possible explanations
for these mouth-opening events, and their true pur-
pose is likely to involve a combination of some, or all,
of the following.

Cooling: the nesting event lasts for approximately
2 h; during this time it is likely that the core body tem-
perature of the turtle will increase. The observed
mouth-opening events may indicate flushing of the
mouth with water, drawing heat from the mucous
membranes of the mouth.

Drinking: this is unlikely to be the case in the vast
majority of mouth-opening events. A total of 856
mouth-opening events took place during the 6 h
29 min record presented herein; in contrast, South-

wood et al. (2005) recorded a maximum of 27 ingestion
events over 3 d which were attributed to drinking
and/or ingestion of prey.

Foraging: on prey small enough to be consumed
without extensive manipulation.

Sensing the immediate environment: potentially
detecting the presence of predators, environmental
cues which could aid navigation and the location of
suitable prey fields.

It is also possible that the mouth-opening events are
an artefact of experimental design. However, there
were no observable differences in mouth-opening be-
haviour when the sensor was attached to the turtle on
the beach, so this seems unlikely. The fact that these
mouth-opening events occur predominantly during the
descending part of the dive would discount any of de-
vice effect, cooling, drinking, foraging on small prey
and predator sensing as the primary driving force be-
hind these events. Hays et al. (2003) suggested that
green turtles nesting on Ascension Island use airborne
cues to navigate when close to the nesting site. It is pos-
sible that leatherbacks use similar ocean borne cues to
navigate away from the nesting beach into the pre-
ferred internesting environment and that these mouth-
opening events are linked to sensing these cues.
Whether the leatherback is utilising sensory organs to
navigate or locate prey, it would seem as if the mouth-
opening events detected during dives are primarily dri-
ven by the sensing of chemicals in the water column.

Laboratory experiments have shown that sea turtles
have the capability to detect and react to gustatory
cues (Manton et al. 1972a,b) by means of organs
located in the nasal cavity. Constantino & Salmon
(2003), who presented leatherback post-hatchlings
with gelatinous zooplankton homogenates and found
that when used in isolation, or in conjunction with
visual cues, the introduction of a homogenate elicited a
'biting’ response, which may have been misidentified
buccal oscillations. As we have shown here, mouth-
opening activity occurred predominantly on the
descending section of dives, with 86.6% of mouth-
opening activities occurring during the descent. It is
interesting to note that a recent paper (Watwood et
al. 2006) examining the echo-locating clicks of sperm
whales Physeter macrocephalus revealed that regular
clicks associated with long-range prey detection gen-
erally occur during the descending section of the dive,
beginning at depths <250 m on dives which culmi-
nated in foraging at depths of approximately 800 m. In
most cases, regular clicking ceased as the whales
began ascending to the surface. We believe that para-
llels can be drawn with the activities of the leatherback
turtle. It is likely that during the descent leatherbacks
are sensing the surrounding water in anticipation of
detecting body odours emitted by gelatinous zoo-
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plankton, by moving water across the sensory organs
in the nasal cavity. Hochscheid et al. (2005), using the
IMASEN, detected buccal oscillations (validated with
synchronous video recordings) on captive loggerhead
Caretta caretta which increased in frequency when
prey were introduced into the tank.

Although the depth of first mouth opening was
strongly correlated with maximum depth, it would
seem that, as a rule of thumb, turtles begin sensing the
surrounding water at a depth of about 30 m (the dives
during which the first mouth-opening event occurred
between 25 and 35 m ranged in maximum depth
between 26.83 and 101.3 m) and continue until the
maximum dive depth is reached. No irregular mouth
opening indicative of prey manipulation was noted
during any of the dives, and so it remains unknown as
to whether leatherbacks forage on the descent or
ascent, whether foraging commences as soon as prey is
detected, or exactly how leatherbacks manipulate
prey. Leatherbacks have been observed feeding on
large scyphozoan jellyfish, a process which takes sev-
eral minutes and involves the animal manipulating the
prey at the surface, taking breaths in between prey
manipulation and swallowing (James & Herman 2001).
An extended irregular mouth-opening trace would
likely betray a foraging event. It would appear, despite
no prey being encountered during this 6 h period after
leaving the beach, the turtle was actively attempting to
detect prey. It would be unwise to draw any absolute
conclusion regarding the foraging behaviour of
leatherbacks during the internesting intervals from
this study, but we are confident that the data strongly
suggests that leatherbacks are attempting to forage.
Perhaps more importantly, the proof that this new
technology can provide us with vital information
regarding the behaviour of free-living leatherback tur-
tles paves the way for future studies with refined
attachment techniques allowing longer records to be
obtained from more animals.

The poor foraging success during the internesting
period could explain the large-scale migratory move-
ments of leatherbacks. A necessity to breed in the trop-
ics presents the turtles with a paucity of suitable prey,
so it can be assumed that leatherbacks must begin the
breeding season with sufficient reserves to survive it
and the subsequent remigration to more prey-replete
regions. Successful foraging during the breeding sea-
son may dictate the duration of the breeding seasons
and therefore the number of successful nesting events.
Leatherbacks at more northerly latitudes exhibit larger
body masses than those at breeding sites (James et al.
20095), indicating that foraging is considerably more
successful in more temperate waters and would be a
major driving force behind such large-scale migra-
tions.
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