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Courtship behavior has been reported for four spe-
cies of sea turtles: Chelonia mydas (Harrison, 1954; Carr
and Giovannoli, 1957; Hendrickson, 1958; Witham,
1970; Frazier, 1971; Booth and Peters, 1972; Bustard,
1972; Schulz, 1975; Simon et al.,, 1975; Marquez, 1990),
Eretmochelys imbricata (Witzell, 1983), Caretta caretta
(Caldwell, 1959; Caldwell et al.,, 1959; Witham, 1970;
Dodd, 1988), and Lepidochelys kempi (Wood, 1953).
However, the only detailed descriptions of courtship
and subsequent mounting or mating involves C. mydas
(Hendrickson, 1958; Booth and Peters, 1972; Bustard,
1972; Marquez, 1990). Dodd (1988) summarized the
most detailed accounts of loggerhead courtship to
date. Successful mounting or copulation after a court-
ship bout has not been observed in loggerheads
(Dodd, 1988). Herein, we report observations of Car-
etta courtship and subsequent mounting, biotic and
abiotic factors found in association with loggerhead
courtship, and a discussion of loggerhead courtship
relative to other turtle species. ‘

During 1 December 1997 to 1 April 1998, aerial sur-
veys were conducted along the coastal waters off
southeastern Georgia and northeastern Florida. While
locating Northern Right Whales (Eubalaena glacialis),
information was recorded on turtles, large fish, and
cetaceans. Data on turtles recorded during surveys in-
clude time, date, turtle species, latitude and longitude
of sighting (GPS), sea surface temperature, water
depth, and behavior associated with each sighting.

Surveys lasted approximately six hours (0900-1200
h, 1300-1600 h) and were flown on transects from
Glynn County, Georgia to Duval County, Florida (Fig.
1). Twenty-two transect lines were flown three miles
apart and to a maximum of 20 nautical miles offshore
(Fig. 1). Surveys were flown at a standard altitude of
229 m at a ground speed of 100 knots using meth-
odology developed by the Cetacean and Turtle -As-
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FIG. 1. Survey transect lines and locations of courtship observations listed in Tables 1 and 2. Sighting

numbers appear within each location dot.

sessment Program (Scott and Gilbert, unpubl. data).
The survey team consisted of a_ pilot, data recorder,
and two observers positioned on each side of the air-
craft (Cessna 337) in rear seats. The observers scanned

the water’s surface at least 3.7 km away from each side .

of the plane. When pairs of turtles were located, the
aircraft left the transect line at right angles to the
sighting and circled it to obtain photographs. While
photographs were taken, an available observer viewed
the paired turtles through field glasses and recorded
observations. Turtles were identified as to sex based
on the presence or absence of visible tail length and/
or by tlge presence of sexually dimorphic tapering of
the posterior carapace (Dodd, 1988). An observation
was considered to be complete when a male turtle was
initially seen approaching a female and subsequently
mounted her. However, additional incomplete court-
ship sequences were observed and reported. After
documenting the observation, the aircraft returned to
the transect line at the point of departure. All data
were recorded at the end of each day into a data base
program maintained by the New England Aquarium

in Boston, Massachusetts and the University of Rhode
Island in Narragansett, Rhode Island.

Sequential analysis of loggerhead courtship behav-
ior was conducted by pooling the 17 observations
made during the surveys and grouping them by re-
lated communication sequences as defined by Carpen-
ter (1980) and Bels and Crama (1994). Observations
ceased soon after mounting and offer no information
regarding the duration of time this particular behavior
lasted.

Observations of courtship began on 16 March 1998
and lasted until surveys ended on 31 March 1998.
Paired turtles. were not seen prior to the previously
mentioned dates. A list of all sightings and biotic and
abiotic parameters associated with each sighting ap-
pears in Table 1. Behavior associated with each sight-
ing appears in Table 2.

Courtship sightings occurred between 1129 h to
1507 h but were most prevalent between 1400 h and
1500 h. All sightings occurred when cloud cover was
minimal and large numbers of Caretta of various size
classes were basking at the water’s surface. Surface
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TABLE 1. Courtship observations for Caretta caretta set 1.
) Water temp. Water depth

Sighting no. Date Time Latitude/longitude C) (m)
1 3-16-98 1416 30°32.0'N/81°09:1'W 16.7 17.1
2 3-19-98 1135 30°14.0'N/81°07.3'W 16.7 19.8
3 ‘3-22-98 1430 30°14.0'N/81°13.7’W 15.6 14.7
4 3-24-98 1437 30°26.1'N/81°08.2'W 15.6 16.8
5 3-25-98 1150 30°47.0'N/81°09.9'W 15.6 15.0
6 3-25-98 1408 -30°29.0'N/81°07.5'W 15.6 18.0
7 3-26-98 1445 30°17.0'N/81°06.7’W 17.2 23.1
8 3-27-98 1408 30°29.0'N/81°19.6'W - 183 16.2
9 3-27-98 1451 30°20.0'N/81°18.1'W 18.3 13.5
10 3-29-98 1356 30°29.0'N/81°15.5'W 194 17.1
11 3-29-98 1406 30°26.0'N/81°08.1'W 194 16.8
12 3-30-98 1405 30°35.0'N/81°14.7'W 20.6 15.6
13 3-30-98 1408 30°35.0'N/81°07.1'W 20.6 21.9
14 3-30-98 1432 30°28.1'N/81°05.0'W 20.6 18.6
15 3-30-98 1507 30°17.0'N/81°19.7’W 20.6 13.8
16 3-31-98 1129 30°53.0'N/81°20.0'W 194 06.9
17 3-31-98 1145 30°50.0'N/81°08.1'W 19.4 14.1

water temperatures during this time ranged from 15.6
C to 20.6 C (avg. 18.3 C). Locations where each sight-
ing occurred appear in Table 1 and Fig. 1.

We observed a sequence of six courtship stages
which preceded mounting in Caretta (Fig. 2). Each
sighting included one male and one female. In no ob-
servation was more than one male present. On four
separate occasions we were able to record complete
courtship sequences (Sighting nos. 4, 6, 8, and 9, Table
2; Fig. 2a—f). All four sequences included an approach
by the male, courtship behavior, and mounting. Ad-
ditionally, 13 incomplete sequences were observed and
recorded (Sighting nos. 1-3, 5, 7, 10-17, Table 2). For
the purposes of this discussion all 17 observations (Ta-
bles 1, 2) were pooled to formulate a general courtship
behavioral sequence.

During the initial stages of courtship a male was
observed approaching slowly towards a folded -and

tucked female (Sighting nos. 1-6, 8, 9, and 11-17, Ta-
ble 2; Fig. 2a). Approximately 0.9 meters from the fe-
male the male ceased approaching and began circling
the female (Sighting nos. 1-6 and 11-17, Table 2; Fig.
2b). Circling lasted for approximately two to three
minutes. During circling the folded and tucked female
constantly readjusted her orientation towards the
male, keeping her head facing the male at all times.
Face to face orientation and circling ceased when the
male dove under and towards the posterior side of the
female. Immediately after diving the male began nuz-
zling the inguinal, and then the axillary, regions of the
female (Sighting nos. 1-6, 8, 9, and 11-17, Table 2; Fig.
2c). Nuzzling or ‘bridge sniffing’, as defined by Harrel
et al. (1996), consisted of 5-10 quick investigations by
the male on either side of the female. Occasionally the
female would turn her head to snap at the investigat-

TaBLE 2. Courtship obseivations for Caretta caretta set 2. * denotes complete courtship sequence.

Female
avoidance

Male

Sighting no. approach Circling

Nuzzling Biting Stroking Mounting

%

HK XXX
HKHEXHEHXHXXX XX XXX XXX
HKEHHKAKRRKRXK HKXX XXX

HKHKXX XXX
)X
HKXXX X

HKHXHKXKXX XX XXXXXX
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FIG. 2. Stages 1-6 of courtship behavior: a = male approaching folded and tucked female, distance between
= approx. 0.9 m; b = circling; ¢ = nuzzling; d = biting; e = stroking; f = mounting.

ing male (Sighting nos. 4, 6, 8, and 9, Table 2; Fig. 2¢).
Nuzzling lasted no longer than 1 to 2 min.

After the initial stages of courtship, nuzzling was '

followed by vigorous biting by the male (Sighting nos.
4-6 and 8-11, Table 2; Fig. 2d). Biting was directed
towards the females hind flippers which were tucked
underneath the plastron, presumably in a “praying”
position over the tail. Biting lasted for approximately
one to five minutes. Two females (Sighting nos. 6 and
9, Table 2; Fig. 2f) allowed males to mount them after
biting. Three females (Sighting nos. 4, 8, and 10, Table
2) remained unreceptive to males even after biting oc-
curred. : :

Males that were denied mounting after biting con-
tinued with further courtship behavior. Additional be-
havior began as the male placed himself face to face
with the female. Once face to face the male proceeded
to stroke the sides of the female’s neck and head with
the upper surfaces of his forelimbs (Fig. 2e). Stroking
was conducted by moving the right front flipper in a
counterclockwise motion and the left front flipper in
a clockwise motion. This was done synchronously and
with short, fast strokes. The longest bout of stroking
(Sighting no. 4, Table 2) lasted approximately five
minutes, but two other males (Sighting nos. 7 and 10,

Table 2) completed this stage in approximately three
minutes. Two pairs associated with stroking behaviors
(Sighting nos. 4 and 7, Table 2; Fig. 2e) mounted soon
after stroking ended. One male (Sighting no. 10, Table
2) attempted to mount the female after stroking but
was chased away by wild splashing and snapping
from the female.

Instances of courtship behavior in Caretta have rare-
ly been observed. Dodd (1988) summarized two in-
stances of males circling females presumably prior to
copulation, Within these courtship observations, one
account noted that a male loggerhead would circle a
female who occasionally readjusted her orientation to
face the male. After several minutes of circling, the
male approached the female rapidly from the rear and
placed his head up onto her shoulder. Occasionally,
the male bit the female’s neck in an effort to hold her.
Since the female was unreceptive, she pivoted and
turned towards the male in an effort to dislodge or
discourage him, and occasionally angled her carapace
upwards.

The courtship bouts with unreceptive females, as

" described in Dodd (1988), are similar to those behav-

iors observed in sighting nos. 8 and 9 (Table 2) where
males initially mounted unreceptive females and were .
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refused mating activities. However, after performing
more elaborate displays of courtship, both males were
permitted to mount.

Accounts of courtship observed in Eretmochelys im-
bricata (Witzell, 1983), Lepidochelys kempi (Wood, 1953),
and Chelonia mydas (Harrison, 1954; Carr and Gio-
vannoli, 1957; Hendrickson, 1958; Witham, 1970; Fra-
zier, 1971; Booth and Peters, 1972; Bustard, 1972;
Schulz, 1975; Simon et al, 1975; Marquez, 1990) are
all similar to accounts reported for Caretta (Caldwell,
1959; Caldwell et al., 1959; Witham, 1970; Dodd, 1988;
present study). In each account males were observed
circling females and/or biting or nipping the flippers
of the females. Aerial observations by Marquez (1990)
reported that attendant males, presumably. trying to
unseat the mounted male, bit a male C. mydas involved
in mating. No copulating pairs of Caretta were seen in
company with additional males during the course of

- this survey.

Certain precopulatory behaviors demonstrated by
Caretta also coincide with those reported from turtles
of the genera Pseudemys, Chrysemys, Trachemys, Terra-
pene, Kinosternon, Sternotherus, and Macroclemys (Bels
and Crama, 1994; Ernst et al., 1994; Harrel et al,, 1996).
Members of the genera Pseudemys, Chrysemys, and
Trachemys are reported to employ axial stroking with-

in their courtship sequences as well as biting and nuz-

zling (Ernst et al,, 1994). More benthic turtles of the
genera Sternotherus, Kinosternon, and Macroclemys do
not perform axial stroking advances, although they
have been reported to circle, bite, and nuzzle or ‘sniff’
the female during courtship (Bels and Crama, 1994;
Harrel et al., 1996).

Carpenter (1980), Bells and Crama (1994), and Har-

rel et al. (1996) suggested that bridge sniffing or nuz-
zling is-employed by male turtles to discriminate be-
tween the sexes. Nuzzling by male loggerheads was
directed towards the axillary and inguinal areas of the
females, in and around the areas containing the Rath-
ke’s glands. Such olfactory investigation also may help
loggerheads to distinguish males from females. The
extent to which the Rathkes gland functions in this
type of olfactory evaluation is unknown and requires

further attention (Rainey, 1981). Our methodology did

not allow us to determine if observed turtles were un-
dertaking an olfactory evaluation.

Aerial observation allowed us to provide initial re-
ports on the sequential courtship behavior of Caretta.
However, on one instance (Sighting no. 13, Table 2) a
courting pair was observed to cease courtship when
the female dove. Whether or not the female turtle was
unreceptive to the male’s advances or if the plane
frightened her away is unknown. Additionally, due to
the limitations associated with the platform used to
conduct our study (e.g., glare, sea state conditions,

sighting distance, etc.) it is possible that some of the .

encounters we are reporting may be homosexual. Pho-

tographing courting turtles from the air proved to be

an inadequate means of visual documentation. While
some photos were clear enough to construct illustra-
tions of the depicted activities, most appeared dark
and/or blurred. Film or video may help in future
studies documenting sea turtle courtship and mating.
Despite any drawbacks which may occur as a result
of using aircraft to study turtles offshore, underwater
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studies may prove to be much more costly as well as
intrusive.
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