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Short communication

Sightings of mobulid rays from northern New Zealand,
with confirmation of the occurrence of Manta birostris
in New Zealand waters

C. A. J. DUFFY
Department of Conservation
P.O.Box 112
Hamilton, New Zealand
email: cduffy@doc.govt.nz

D. ABBOTT
Dive Tutukaka
Marina Road
Tutukaka, New Zealand

Abstract Data from 31 sightings of mobulid rays
from New Zealand are summarised. Mobulid rays
are common to locally abundant off north-east North
Island, New Zealand during summer and early au-
tumn. Collection records and sightings data indicate
the spine-tailed devil ray (Mobula japanica) is the
most abundant mobulid in New Zealand waters.
Photographic and video evidence confirming the
occurrence of the manta ray (Manta birostris) in
New Zealand waters is presented. Estimated disc
widths for New Zealand M. birostris ranged from
200 to 790 cm. Unlike in tropical regions, mobulid
rays are largely confined to the epipelagic zone off
New Zealand.
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INTRODUCTION

The manta ray, Manta birostris (Walbaum, 1792)
(Myliobatididae: Mobulinae), is one of the largest
and least known elasmobranch fishes. It is dis-
tributed circumglobally in tropical and warm
temperate waters, occurring to c. 36°S in the
Southern Hemisphere (Smith & Smith 1966;
Compagno 1986, 1999; Compagno et al. 1989;
Coleman 1992; Michael 1993; Last & Stevens 1994;
Homma et al. 1999). The manta ray is an iconic
marine species and aggregations in preferred feeding
areas and at cleaning stations are popular diving
attractions (Compagno & Last 1999; Homma et al.
1999; Anderson 2002). Some manta rays are
captured for exhibition in public aquaria, and
directed fisheries occur off Mexico, the Philippines,
Thailand, Sri Lanka, and India (Compagno & Last
1999; Homma et al. 1999; Alava et al. 2002). Low
fecundity (litter size of one), rapid increases in
fishing effort, declining school size at some popular
viewing sites and the reported collapse of the
Mexican fishery have raised concerns about the
sustainability of manta ray fisheries, and prompted
formal protection of manta rays in the Philippines
(Compagno & Last 1999; Homma et al. 1999; Alava
et al. 2002).

Anecdotal reports of "manta rays" are relatively
common off the north-east North Island during
summer (Gilbert & Paul 1969; Ayling & Cox 1982;
Grace 1985; Beale 1992). However, their large size
makes field identification and collection difficult and
to date only the spine-tailed devil ray, Mobula
japanica (Müller & Henle, 1841), has been
positively identified from New Zealand waters
(Paulin et al. 1982; Bailey 1983; Stewart 2002). The
maximum reported disc width (DW) of this species
is 310 cm (Notarbartolo-Di-Sciara 1987), leading
Stewart (2002) to speculate that anecdotal reports
from Northland of much larger mobulid rays may be
of M. birostris. Here we present photographic
evidence confirming the occurrence of M. birostris
in New Zealand waters and report several other
sightings that we consider likely to be of M. birostris.
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Other mobulid ray sightings from northern New
Zealand are also summarised.

METHODS

Details of mobulid ray sightings were obtained
from popular magazine articles and interviews
with recreational divers, sports fishers, and charter
operators. Some were reported by Department of
Conservation staff conducting aerial cetacean
surveys in the Hauraki Gulf and off the north-west
North Island. In two instances, above-water still
photographs of rays at or near the boat confirmed
species identification. On 19 March 2001 one of
us (DA) filmed a large mobulid ray underwater
c. 7 km west of the Poor Knights Islands,
Northland using digital video, and four frame
grabs from digital video were used to identify
another filmed underwater at Landing Bay
Pinnacle, Poor Knights Islands in March 2002
(Table 1).

Characters used to confirm identifications of M.
birostris were: mouth terminal cf. inferior in
Mobula; head very broad, width at spiracles (HW)
greater than length from median snout edge to fifth
gill slit, or c. 1.7 times in distance from median
snout edge to pectoral free rear tips, or HW >24%
DW cf. <22% DW in Mobula (Whitley 1936;
Bigelow & Schroeder 1953; Paulin et al. 1982;
Compagno 1986; Notarbartolo-Di-Sciara 1987;
Compagno & Last 1999). Rays with an estimated
DW >400 cm were also identified as M. birostris.

Proportional measurements were estimated
from prints taken from frame grabs of the ventral
surfaces of the two rays that were filmed
underwater. The printed images of the rays were
95 x 125 mm (record 4, Bitmap image) and 60 x
115 mm (record 6, JPEG image). In both instances
flexion of the pectoral fins and angle of the body
relative to the lens prevented direct measurement
of the image DW. This was estimated using the
following methods: (1) the distance from the
ventral midline to each pectoral fin tip was
measured and the greatest measurement was
doubled to give DW; and (2) DW = pectoral
anterior margin/0.41 (based on fig. 116 in Bigelow
& Schroeder (1953)).

Method 2 gave two estimates of DW for the ray
in record 4, and one for the ray in record 6.
Estimated image DW given by Method 2 was 2.5-
4.3% larger than that estimated by Method 1 for
record 4, and 0.3% larger than that given by
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Fig. 1 Manta birostris, c. 200 cm disc width (DW), som-
ersault feeding between the Nine Pin and Cavalli Islands,
Northland, New Zealand, 1999. Note the outline of the
lower jaw between the cephalic fins and the gill slits (dis-
tended by feeding) positioned well forward on the body.
(Photograph: Cynthia McLeod.)

Method 1 for record 6. Therefore, only proportional
dimensions based on estimates of image DW from
Method 2 are given below as these are the most
conservative. HW was measured directly from the
printed images.

RESULTS AND DISCUSSION

Thirty-one sightings of an unknown number of
mobulid rays were documented between January
1985 and March 2002. One sighting was of a single
ray off Ahipara, north-west North Island (c. 35°9'S,
173°7'E), and two sightings were north of Tom
Bowling Bay, North Cape (c. 34°21.8'S, 172°56'E).
The remainder occurred off the north-east North
Island between c. 34°48'S and 37°39'S. Three rays
were positively identified as M. birostris from
photographs or underwater video, and four others
were identified as M. birostris on the basis of size
(DW) alone (Table 1, Fig. 1-3). A mobulid ray
caught and released by gamefishers off Cape Brett
was identified from a colour photograph as a Mobula
species, probably M.japanica. It was c. 240 cm DW,
with an inferior mouth, grey upper surface of the

head, a broad black band between the eyes and the
origin of the pectoral fins, and an iridescent purple
back. The side of the head behind the eyes was white,
and the inner surface of one cephalic fin was pale.
This ray deliberately altered course, chased and
swallowed a skipjack tuna live-bait being trolled for
marlin (P. Bendle pers. comm.). This is an unusual
observation as mobulids are generally considered to
be passive filter-feeders that do not use their jaws to
manipulate prey (Michael 1993; Compagno & Last
1999). However, another large mobulid (c. 300 cm
DW) was reportedly hooked on a bibbed-minnow
lure at Bird Rock, Bay of Islands, New Zealand, and
Mobula hypostoma, M. mobular, and Manta
birostris have been taken in Atlantic tuna longline
fisheries (Kemsley 1987; International Commission
for the Conservation of Atlantic Tunas 2002: Sub-
Committee on Bycatch lists of bycatch species, http:/
/www.iccat.es/Bycatch.html). It was not possible to
identify the rays in any other sightings. Estimated
DW of 21 unidentified rays ranged from 150 to
350 cm (mean 265 cm, ± SE 11.8).

Estimated DW of New Zealand M. birostris
ranged from 200 to 790 cm (Table 1). HW was
estimated to be 25-25.4% DW for the ray in record
4, and 27% DW for the ray in record 6 (Table 1).
HW of the ray in record 4 was greater than the length
from median snout edge to fifth gill slit, and c. 1.5
times in distance from median snout edge to pectoral
free rear tips (Fig. 2B). The dorsal coloration,
including the dorsal fin, of this ray appeared to be
uniformly dark; the dark coloration of the dorsum
extending onto the orbits and along the inner dorsal
margin of the cephalic fins (visible on the rolled
cephalic fins, Fig. 2A). Coloration of the ray in
record 6 was predominantly dark above with two
conspicuous pale saddles extending obliquely back
from the pectoral origin towards the dorsal midline;
top of the head dark, this coloration extending over
the orbit onto the inner surface of the cephalic fins,
and ventrally behind the orbit forming a large dark
patch below the eye; dorsal fin uniformly dark;
leading edge of the rostrum, outer surfaces of the
cephalic fins, side of the head including the orbit and
leading edge of the pectoral fins white (Fig. 3). The
ventral surfaces of all three M. birostris identified
from images were predominantly white except for
irregular patterns of dark blotches on the abdomen,
and a broad dusky posterior margin to the disc (Fig.
1-3). The ventral surfaces of the pelvic fins of the
ray in record 6 had thin, dark posterior and inner
margins. Coloration is highly variable in M. birostris,
ranging from pure white below without any dark
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Fig. 2 Manta birostris, 300-350 cm disc width (DW), filmed about halfway between the Poor Knights Islands and
Tutukaka Harbour, Northland, New Zealand, 19 March 2001. (Images: D. Abbott.)

Fig. 3 Manta birostris, 400-500 cm disc width (DW), filmed at Landing Bay Pinnacle, Poor Knights Islands,
Northland, New Zealand, 9 March 2002. (Images: Victor Grant.)

markings (including the inner surfaces of the
cephalic fins) to almost completely black above and
below; with or without white shoulder patches
(Coleman 1992; Michael 1993; Hommaetal. 1999).
Ishihara et al. (2001) reported the occurrence of
albinism in M. birostris.

The date including the month was reported for 24
mobulid sightings. All of these were made during
summer and autumn (January-May inclusive), with
91.6% reported from January to March inclusive.
Most reported sightings (80.6%) were of individual
rays, two were of pairs (including at least one pair
of M. birostris, Table 1), one involved a school of
three, and one sighting was of a group of five (Grace
1985). One record was of "countless manta rays"
encountered over a 4-day period east of Great Barrier
Island (Beale 1992). Another was of a large
aggregation, estimated to contain several hundred
individuals sighted off Whangaroa Harbour,

Northland. Numerous individuals in this aggregation
were observed leaping clear of the water (P. Bendle
pers. comm.). All mobulid species are reported to
engage in leaping behaviour (Bigelow & Schroeder
1953; Michael 1993; Compagno & Last 1999). M.
birostris is known to form loose aggregations of up
to 50, and Mobula japanica may occur in schools of
over 100 (Michael 1993). Somersault feeding
behaviour was reported on seven occasions, and
again at least two of these sightings involved M.
birostris (Table 1, Fig. 1). On two occasions
unidentified mobulids were observed somersault
feeding in concentrations of "krill" (euphausiids).
Somersault feeding by M. birostris has been widely
reported but not, apparently, for any Mobula species
(Bigelow & Schroeder 1953; Michael 1993).

A number of Manta species have been described.
Of these, the three most commonly recognised
regional species areM. birostris (Donndorff, 1798)



Duffy & Abbott—Sightings of mobulid rays from northern New Zealand 719

in the Atlantic, M. hamiltoni (Newman, 1849) in the
eastern Pacific, and M. alfredi (Kreft, 1868) in the
south-west Pacific (Bigelow & Schroeder 1953;
Compagno 1999). Notwithstanding this and the
stated need for a worldwide revision of the genus, it
is generally considered that all records of Manta refer
to a single species, M. birostris (Eschmeyer et al.
1983; Compagno 1986, 1999; Michael 1993; Last
& Stevens 1994; Compagno & Last 1999; Homma
et al. 1999).

Although M. birostris is among the largest and
most distinctive of all fishes, it is easily confused
with Mobula species. Five Mobula species occur in
the Indo-Pacific region (Notarbartolo-Di-Sciara
1987; Compagno & Last 1999). M. japanica is
relatively common and probably breeds in New
Zealand waters, occurring offshore during summer
to at least 38° 22'S (Paulin et al. 1982; Bailey 1983;
Cox & Francis 1997; Stewart 2002). It is one of the
largest members of the genus reaching at least
310 cm DW, but most adult specimens examined
have been between 220 cm and 280 cm DW (Paulin
et al. 1982; Bailey 1983; Notarbartolo-Di-Sciara
1987; Stewart 2002). Most mobulids reported by
gamefishers off northern New Zealand fell into this
size range. Neonates and juveniles have two
prominent white bars or saddles on the shoulders
similar to those often reported in M. birostris. These
bars fade in adults, which are dark iridescent blue
and purple above. In adults and juveniles the dorsal
fin has a prominent white tip (cf. uniformly dark
dorsal in M. birostris) (Paulin et al. 1982;
Notarbartolo-Di-Sciara 1987; Stewart 2002). The
remaining Indo-Pacific species, Mobula tarapacana,
has a circumtropical distribution and reaches c.
370 cm DW. Although not recorded from New
Zealand it has stranded in temperate regions
(Compagno & Last 1999). Its coloration is very
similar to M. birostris, and can only be reliably
separated from that species using the morphological
characters described in the methods above
(Notarbartolo-Di-Sciara 1987). Mobula eregoodoo-
tenke, M. kuhlii, and M. thurstoni are small (100-
180 cm DW) coastal species not known to penetrate
or cross the epipelagic zone, and are therefore
unlikely to reach New Zealand waters (Compagno
& Last 1999). The sizes of all but one of the
unidentified rays from north-east New Zealand were
larger than the maximum reported size for these
species.

Mobula mobular from the Mediterranean is
reported to reach 520 cm DW and is the only Mobula
species that approaches the size of adult Manta

(Notarbartolo-Di-Sciara 1987). M. mobular is a very
poorly known species. In his revision of the genus,
Notarbartolo-Di-Sciara (1987) was only able to
examine a single suitably preserved specimen of M.
mobular and concluded that with the possible
exception of the morphology of the cranial rete
mirabile and teeth M. mobular is indistinguishable
from M. japanica. Its distribution in the North
Atlantic is uncertain as there is a lack of comparative
material and it is possible that the large size attributed
to M. mobular is the result of confusion with Manta
(Notarbartolo-Di-Sciara 1987; Compagno & Last
1999). Therefore, notwithstanding the possibility
that some Mobula species from the North Atlantic
may exceed 500 cm DW, all available information
indicates thatM. birostris is the only mobulid in the
south-west Pacific known to exceed 350 cm DW
(Notarbartolo-Di-Sciara 1987; Compagno & Last
1999). It is on this basis that we assign the sightings
by Baker and Kendall in Table 1 to M. birostris.
Although the estimated size of the largest ray in
Table 1 (790 cm) is considerably greater than the
largest substantiated DW of 670 cm for M. birostris,
the maximum reported size for this species is 910 cm
DW (Compagno & Last 1999).

Mobulid rays are common beyond the shelf-break
off north-east New Zealand during most summers (P.
Saul, P. Bendle, G. McFarlane, J. Reid pers. comm.),
but despite this only six (19.3%) underwater
encounters with divers were recorded. Five of these
were at or near the Poor Knights Islands, a popular
offshore dive destination, and one was at the Nine
Pin, outer Bay of Islands. At least two of these
sightings were of M. birostris (Table 1). Overall, the
distribution of mobulid sightings is similar to that of
other subtropical pelagic fishes off north-east North
Island and generally coincides with the path of the
East Auckland Current (EAUC) (Francis et al. 1999;
Duffy 2002). As the EAUC is usually located beyond
the 1000 m isobath this probably explains why
mobulid rays appear to be largely confined to an
epipelagic habitat off northern New Zealand,
whereas they are considered coastal species in most
tropical regions (Compagno & Last 1999).
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