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COURTSHIP AND MATING-RELATED BE-
HAVIORS IN MYLIOBATID RAYS.—Direct
observations of courtship and mating behavior
is elasmobranch fishes are rare. This paucity of
information stems primarily from logistic prob-
lems associated with extended underwater ob-
servations and the wide-ranging habits of these
large fishes. Consequently, published descrip-
tions generally cite fortuitous observations
made on captive individuals. This paper de-
scribes probable mating-related behaviors ob-
served in‘two species of rays (Myliobatidae) in
their natural habitat.

The spotted eagle ray, Aetobatis narinari, is a
circumtropical species common in coral reef
and sand habitats where it feeds primarily on
benthic mollusks (Bigelow and Schroeder,
1953). During a recent visit to Enewetak Atoll,
Marshall Islands, I observed possible courtship
and premating behavior on two separate occa-
sions. The first observations were made from
a pier at the southwest end of Enewetak Island
on 20 October 1976 approximately 15 min after
sunset. Just beneath the surface in waters ad-
jacent to the pier, two males (all sexes deter-
mined by the presence or absence of claspers)
of similar size (approximately .75-m wing span)
swam juxtaposed behind the flanks of a larger
female (approximately 1.5-m wing span). The
trio, arranged in a wedge-shaped formation,
moved in a clockwise pattern parallel to the
length of the pier. From their positions behind
the female, the two male rays both alternatively
and collectively dashed forward and nipped at
the posterior margin of the female’s pectoral
fins. In response, the female surfaced, raised
her back out of the water, and vigorously



Fig. 1. Possible courtship-related behaviors in the
spotted cagle vay Aetobatis narinari. A) Following be-
havior. Male (left) tollows at rear flank ol female
(right). Male may also orient closer to female’s pelvic
region. B) Circling behavior. Male (in background)
swims ahead and arcles completely around female
before returning to original follow position, Abra-
sions on female’s dorsal surface inflicted by male dur-
ing some dorsal mounts.

slapped her wings on the surface. The males
briefly ceased their impingement upon the fe-
male but continued to follow (and nip) after the
female resumed swimming a lew seconds later.
Occasionally, one of the males swam forward
and circled completely around the swimming
female before he returned to his original flank
position behind the female. The three rays con-
tinued combinations of these behaviors: follow
(3), nip (3), surtace and splash (2), and circle
(&) at the pier for approximately 15 min until
they moved south along the shoreline and out
of view.

The second observations were made on 11
December 1976 beginning at 0900 h from a
partially-submerged barge on the lagoon side
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of Enewetak Island. On this occasion there was
single male (approximately .90-m wing span)
and a large female (approximately 1.25-m wing
span) swimming together in a formation and
pattern similar to that observed earlier at the
pier. From the surface, I observed the following
recurrent sequence of behaviors, Typically, the
male approached the female from slightly
above either the right or left rear quarter and
positioned himself onto the female’s dorsal sur-
face. The female, however, was uncooperative
and repeatedly shied away to one side after
cach mount. The male continued to press until,
after three or four mounts, the female swam to
the surface and prevented any dorsal approach
by the male. Once the female was at the surface,
the pursuant male began to alternatively ‘bob’
(swim along a sinuous path in the vertical plane
of its forward motion; total vertical displace-
ment = approximately 2 m) and ‘sway' (swim
along a sinuous path in the horizontal plane of
its forward motion; total horizontal displace-
ment = approximately 2 m) behind and below
the female but made no further physical con-
tact. The female cruised slowly at the surface
for approximately 30 sec and then submerged
to a depth of about 1 m. The male then im-
mediately resumed further mounting attempts.
Occasionally the male circled around the front
of the female in the same manner as observed
at the pier.

After 15 min of surface observations, | en-
tered the water to take photographs. The pair
continued swimming in formation (Fig. 1A),
and showed no noticeable changes in behavior
in response to my presence. However, the
clearer underwater view soon revealed that
during some mounts the male ‘gouged’ the fe-
male’s dorsal surface with his lower dental plate
and inflicted relatively large skin abrasions on
her back (Fig. 1B). The female continued to
avoid the male by veering away or swimming
to the surface for a few seconds (at which the
male began to ‘bob" and ‘sway’). After the fe-
male submerged the male continued to mount,
gouge and intermittently circle the female (Fig.
IB). Approximately 10 min after I had entered
the water, the female swam quickly toward the
lagoon and out of sight, possibly in response to
my relatively close approaches. Within seconds
after the female had departed, the male began
to swim in a wide circular pattern (radius = 10-
15 m) while making approximately 45%angle
dives and ascents between the surface and bot-
tom (an exaggerated ‘bobbing” behavior). This
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Fig. 2. Premating position in bat rays, Myliobatis
californica, as viewed by author from below. Smaller
ray (male) has tail flexed dorsally at 90° and right
clasper erected at 45°. Male repeatedly bumped un-
derside of female possibly in attempts to insert clasp-
er into her cloaca. Redrawn from photograph.

behavior produced brilliant flashes of his white
underside that could be seen even after the out-
line of the ray had disappeared from view.

A brief observation was made on the bat ray,
Myliobatis californica, on 17 July 1977 while div-
ing at the seaward edge of a bed of giant kelp,
Macrocystis pyrifera, near the Isthmus at Santa
Catalina Island, California. A male bat ray (ap-
proximately .75-m wing span) was positioned
just ventral and behind a larger female (ap-
proximately 1.25-m wing span) as the pair
swam slowly through the water column with syn-
chronized beats of their wings. The male ray’s
tail was erected dorsally at 90° and one clasper
flexed dorsally at approximately 45° in a par-
allel plane (Fig. 2). The male then moved slight-
ly forward and began to bump his back against
the underside of the female in what might have
been an attempt to insert his clasper into her
cloaca. Unfortunately, poor visibility prevented
verfication of intromission if it did occur. The
pair turned around in a wide circle and swam
past once again in the same position before they
disappeared from view.

Information on courtship and mating in
sharks and skates is incomplete, and for rays
almost non-existent. Wourms (1977) summa-
rized the literature on mating in chondrichthy-
an fishes and suggested that rays use similar
methods to copulate as small skates. Evidence
presented for skates of the genus Raja by Rich-
ards et al. (1963) indicates that the larger
species make either a dorsal or ventral ap-
proach to females for copulation. For the bat
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ray, Myliobatis californica, the ventral approach
is used by the male in a swimming mode, al-
though it is not necessarily the sole method of
copulation. The dorsal erections of the tail and
clasper observed in M. californica are similar to
those reported for the clear-nosed skate, R.
eglanteria, by Libby and Gilbert (1960). In their
observations, the male bent his tail 75° beneath
hers and inserted one clasper (flexed medially
90°) into the female’s cloaca. Unlike the bat ray,
however, copulation occurred while the skates
rested on the bottom and the male used his alar
spines to gain purchase for ventral insertion.
Alar spines undoubtedly facilitate reposed sed-
entary copulation in larger skates, thus myliob-
ated rays which have a similar gross morphol-
ogy but lack alar spines may resort to
copulation while swimming as a primary mating
mode. In the second observation made on eagle
rays at Enewetak, the male mounted the female
via a dorsal approach, but because he some-
times ‘gouged’ the female and no clasper flex-
ion was seen, it is difficult to determine whether
these were actual copulatory mounts rather
than premating courtship behavior. Larger
sharks have been described in copulo while
swimming (Clark, 1963) and smaller sharks
while at rest where the male wraps himself
around the female (Dempster and Herald,
1961; Gilbert and Heath, 1972). Skates mate in
resting positions on the bottom (Libby and Gil-
bert, 1960; Richards et al., 1963) and generally
are not known to swim during copulation. Like
large sharks, eagle rays (Randall, 1968) and bat
rays (pers. obs.) are relatively active and often
are encountered in the water column. Likewise,
their mating-related behaviors might include
relatively mobile modes when compared to the
more demersal Rajidae and Dasyatidae.

There are similarities in courtship behaviors
between different groups of elasmobranch fish-
es. Following, for example, where males closely
follow a female from behind as observed in the
eagle ray, was reported for the bat ray, Myliob-
atis californica, by Feder et al. (1974). They re-
ported two separate observations of a female
closely followed by two smaller males, with one
male pushing the female in her genital region.
Johnson and Nelson (1978) described close-fol-
lowing behavior in the blackfin reef shark, Car-
charhinus melanopterus, and the reef whitetip
shark, Triaenodon obesus, and suggested that this
was an olfaction-mediated behavior where the
male orients to the female’s vent. Following be-
havior also occurred in the bonnethead shark,
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Sphyrna tiburo, (Myrberg and Gruber, 1974) and
during mating season for gray reef sharks, Car-
charhinus amblyrhynchos, at Enewetak (pers.
obs.). Individual gray reef sharks in these fol-
low formations at Enewetak also circled around
the lead female and returned to a posterior po-
sition in a similar manner as observed for eagle
rays. Such circling might function as a visual
reinforcement between a leading female and
following potential mates. Biting behavior, that
results in tooth cuts and wounds usually on the
dorsal surface of female sharks, has been hy-
pothesized as a precopulatory releaser by
Springer (1960) and is supported by observa-
tions of biting during courtship in the horn
shark, Heterodontus francisci (Dempster and
Herald, 1961; Taylor, 1971); and in the clear-
nosed skate, Raja eglanteria (Libby and Gilbert,
1960). Similarly, gouging and nipping behavior
might have a related function during courtship
for the spotted eagle ray.

I thank G. Losey and P. Motta for their com-
ments on the manuscript.

L1TERATURE CITED

BiceLow, H. B, AND W. C. SCHROEDER. 1953. Fishes
of the western North Atlantic. Part 2. Sawfishes,
guitarfishes, skates, and rays. Sears Found. Mar.
Res., New Haven.

CrLaRrk, E. 1963. The maintainance of sharks in cap-
tivity, with a report on their instrumental condi-
tioning, p. 115-149. In: Sharks and survival. P. W.
Gilbert (ed.). D. C. Heath and Co., Boston.

DEMPSTER, R. P. anD E. S. HErALD. 1961. Notes on
the horn shark, Heterondontus francisci, with obser-
vations on mating activities. Occ. Papers Cal Acad.
Sci. 33:1-7.

Feper, H. M., C. H. TurNER aND C. LIMBAUGH.
1974. Observation on fishes associated with kelp
beds in Southern California. Calif. Fish Bull. 160.

GILBERT, P. W., AND G. W. HEATH. 1972. The clasp-
er-siphon sac mechanism in Squalus acanthias and
Mustelus canis. Comp. Biochem. Physiol. 42A:97-
119.

Jounson, R. H,, anp D. R. NeLson. 1978. Copula-
tion and possible olfaction-mediated pair forma-
tion in two species of carcharhinid sharks. Copeia
1978:539-542.

Lisey, E. L., aNp P. W. GiLBERT. 1960. Reproduc-
tion in the clear-nosed skate, Raja eglanteria. Anat.
Rec. 138:365.

MYRBERG, A. A,, aAND S. H. GRUBER. 1974. The be-
havior of the bonnethead shark, Sphyrna tiburo. Co-
peia 1974:358-374.

RaNpALL, J. E. 1968. Caribbean reef fishes. T.F.H.
Publ. Inc., Jersey City.

RicHARDs, S. W., D. MErRriMAN aND L. H. CaL-

COPEIA, 1980, NO. 3

HOUN. 1963. Studies on the marine resources of
southern New England, IX. The biology of the lit-
tle skate, Raja erinacea Mitchill. Bull. Bingham
Oceanogr. Coll. 18:5-67.

SPRINGER, S. 1960. Natural history of the sandbar
shark, Eulamia milberti. U.S. Fish. Wild. Serv. Fish
Bull. 61.

TavLor, L. R,, Jr. 1971. Shark sex. Fish Life 2:17-
24,

Wourwms, J. P. 1977. Reproduction and development
in chondrichthyan fishes. Amer. Zool. 17:379-410.

Timotuy C. Tricas, Department of Zoology, Uni-
versity of Hawaii at Manoa, Honolulu, Hawaii
96822, Accepted 22 June 1979.



	t800001.pdf
	t800002.pdf
	t800003.pdf
	t800004.pdf

