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N Photo-ldentification of the Manta Ray, Manta birostris, in the Revillagigedo Islan
- ~

Photographic samples have been obtained for a population of oceanic manta rays (Manta birostris) from the past three decades. Based on differences in color and
marking pattern we have established the presence of two forms, referenced here as chevron and black morphs. Chevron and black animals compose 72.4 and 27.6%
of the known population and do not differ significantly in either size or sex ratio. Unique markings occur in individuals of both morphs and do not appear to change

This population contains animals of two distinct morphs: black and chevron. Black mantas have a completely black dorsal surface, while chevro 1 mantas’ dorsals
are black with three white features: shoulder epaulets, wingtips, and the chevron in front of the dorsal fin. The ventral surfaces of both morphs, shown below, are

used for identification purposes due to lack of variation in the chevron dorsal markings, and uniformity in the black dorsals. Chevron dorsals are used to distin- over time. The use of a four-point grid matching technique of the ventral surfaces has allowed identification of 369 individuals to date. One hundred and twenty- Seeed GREUr asEREETE e s e By ol B s weins Fioure 1 Fioure 2 Bodly size/sexual maturity:
guish between populations of mantas, described in the third section of this poster. one (32.8%) animals have been resighted and a single individual has been seen eighteen times. Thirteen individuals are known for periods of between fifteen and in different systems, we find that distinct geographical populations = = P T S e o -
Chevron mantas’ ventrals have a wider diversity of physical features than those of the black mantas, hence we match each morphs by different criteria: chevron nineteen years. The intervals between resighting range from one to 15.4 years. Nine individuals have exceeded ten years (mean = 13.0) between sightings, suggest- S IMIEITEE P3E G5 (52 SEparaiiet) en e [9asls of eiffererees in celer coral reef habitats (Manta alfredi) are smaller in size (disc width)
mantas by four features, and black mantas by three variations of the major mark, plus variation in a second feature. ing that the population is temporally and perhaps spatially broad. Females represent 50.8% and males 49.2% of the sexed individuals (n= 185). The known popula- ation pattern and adult body size. 2S than animals from more temperate areas characterized by sea-
tion consists primarily of immature males and mature females, only two of which have been perceptibly pregnant. Neonates are not known. Individuals (n=34) travel N\ € mounts and deep, rocky reef systems (Manta birostris). Moreover,
between the three most proximate islands, of which two are known both from the Revillagigedos and Isla Cerralvo, suggesting that the range of this population ex- Chevron morph variations: | N\ baseﬁ on C%Spef size and mating bﬁhaV}Or, M. a/frﬁdl appear to
tends into the Gulf of California. These findings, coupled with the protective status of the Revillagigedos and the decline of manta rays in the Sea of Cortez have im- As a member of the subclass Elasmobranch, the rate of evolution- Sl Hawaii reach reproductive maturity at smatler sizes as well
NIV T NI US| JU, S ary change in mantas is very slow. Worldwide the chevron morph | photographed by
Gray border | P P ' appears to be the single pattern type of most populations. Figure 1 Scott Hanson \ »  These size differences may be a form of character displace-
blurred compares the dorsal surface of this morph from three different ment resulting from differences in nutrient avallablllty or a result
Central blaze geographical locations: Manta birostris of Revillagigedos (Sub Revillagigedos =115 of competition with sympatric members of the genus Mobula. It
. outsi(;?tglilllaglril:: tropical Eastern Pacific); two groups of Manta alfredi: Yap Island / photo.graphed l.)y e : is interesting to note that in the Gulf of California when Manta
The figure on the right shows four ventral surface fea- The figure on the left shows the features used to cat- (Tropical Western Pacific, and the Maldives (Tropical Indian Ocean), el T — occurs with four different species of Mobula, a size gradient sepa-
tures used to categorize chevron mantas. Photo- egorize black mantas: one major mark with treee . . where researchers have maintained long-term photographic re- | w rates successively larger species by approximately 1.5 body
graphs of individual animals are visually compared variations, and one other feature in which variability In the figure to the right, resighted cords. With some limited variation, each pattern is geographically Maldighss il ™ masses. Similar relationships have been shown for cetaceans and
and matched using natural variation in contours of ST, animals are arranged by morph specific. Well-defined differences can be observed in: photographed by . pinnipeds. (Rubin, unpublished data), small terresterial verte-
the coloration pattern within each of these features. and date of first sightings. Of 369 SRR

brates (Brown, 1973), and African ungulates (Jarman 1974).

Black mantas’ major mark is a central white “blaze” identified mantas from this region, Manta reSightingS - REVillagigedOS ISlandS

- shape, orientation and outline of “shoulder” patches.

1. Posterior margin: a gray border of uniform width, Belly with between the gill slits, generally with “arms” extend- 121 (34%) have been sighted more # of sightings . ite in “wing” ti il +  Two photographic images of interest are of a large black
anding the sban of the trailing edge of the disc B ackinearm petween the gil sl oenerally with arms extend than once: 89 chevrons (73.6%) orsehings, 11988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | anean dO‘;)V(ZZLff od 'z’,,sva,’,r;f o g?\fefl‘i?fn";rgf; ij' fin R e ffig 2), both M. birostris. taken by
from the posterior edge into the white belly | outside gill slits The white areas may contain distinct black spots. and 32 black mantas (26.4%). Each N ‘ — dorsal fin). Keller Laros and Scott Hanson (unpublished data). Each repre-
region. o Photographs of individual animals are visually com- point represents a single sighting S —$ . presence of white “dots” and streaks between “shoulder” sents a single event of an animal moving rapidly well beyond the

Presence of clear demarcation line pared and matched using the natural variation in of the animal named on its left. é:n?:;y Zﬁ%i% Ch ¢ t ‘ : patches. outer reef in the blue water of Kona, Hawaii. In both cases the
Absence of clear demarcation line (blurred contours of the coloration pattern of the blaze within Horizontal blue bars underneath w o cyron mantas & — markings are remarkably similar to the mantas of the Revillagige-
transition from gray to white) each of these features. the points indicate the amount of = ah Black h o : dos, and the chevron manta (black mantas are not known in
| | Spots behind time the animal is known. Each R n=89 — aCK Morp varlatlon.s. o Hawaii) varies significantly from the typical Hawaiian coloration
2. Belly: an area between the last gill openings and every gill ==\ 1. Three variations in the major mark used to cat- year is scaled to 12 months in O ‘ ’ The !:)Iack mprph (fig. 2, bottom) 15 we.ll-establlshed o the SUI?' of M. alfredi. It is possible that there are two ecotypes of Manta,
leading edge of the posterior margin, with dark Lacking egorize black mantas: order to represent the sequence of (ﬁg » 9 — troplcal.regl.ons of the Gulf of Cal|forn|a?, I ERICHV ERER WIS () 2 y one of which is resident around tropical reefs and another more
spots on a white background. Shoulll(lilill;lsl’ sightings with visual accuracy, per- e A the ReV|II.ag|gedos, and Cocos (Costa Rica), where the.y occur to- o o - selagic (transitory) form that moves across large expanses of
Presence or absence of markings gill slits A. Two arms continguous with blaze. mitting comparison between indi- = e = gether with the chevron form; each of these populations is Manta photographed by _ open ocean. Similar patterns are known for cetaceans (Bigg, et.
Markings separate or overlapping viduals. Eg;;% o ‘ " birostris. In th.e Iat.ter fcwo locations black mantas occur in a 1:3 ratio Mike Veitch < al,, 1987), and our data supports the possibility of long distance
Number of distinct spots in the grouping B. Blaze lacking arms. The blaze extends laterally 5 0 >—o — and.do not differ in size or sex when compared to.chevron forms. \ movements by manta rays (Rubin, et. al. 2008),
under the gill slits but does not continue for- Safe boating season in the Revilla- Tw H — Th.elr occurrence |s.kn.own eI.sewhere. It is mtgrgstmg to note that
3. Gill slits: dark irregular markings that extend back — gigedos runs from November e : | this distribution coincides with colder, oceanic islands that lack
from qill slits. . through May. Sightings dated by m {g (K coral reef systems and are potentially richer in nutrients and zoo-
Number of gill slits with marks fgfﬁ?ngth v . C. Blaze lacking both arms and shoulders. The year exclusive of month are placed Y 2;? = = plankton.
, , Central blaze blaze does not extends laterlly under the gill at July 15 to avoid the temptation i ‘
4. Mouth: reglor\ beneath ventral mouth, outlined slits. to assign the sighting to the {g | = ‘ Literature Cited:
% dar.k.margln: , , season ending in the spring or be- ﬁ:% = = Bigg, M.A., G.M. Ellis, J.K.B. Ford, and K.C. Balcomb. 1987. Killer whales: a study of their identification, genealogy and natural history in British Columbia and Washington State. Phantom Press and Pulb., Nanaimo, BC, Canada.
Trailing peninsula(s), continuous with mouth 2. White trailing markings following the blaze, ginning in the fall. & = — _ Brown, J.H. 1975. Geological ecology of desert rodents. In M.L. Cody and J.M. Diamond (eds.), Ecology and evolution of communities. Harvard Univ. Press, Camridge and London.
band . . . . often parallel to the trailing edge of the pectoral o hin Jarman, PJ. 1974. The social organization of antelope in relation to their ecology. Behaviour 47-48: 215-265.
>eparate markings, discontinuous with mouth fins. Notice the long intervals between i, i = : | . o Rubin, R.D., G. Chilcott, and K.R. Kumli. 2008. Dive characteristics and movement patterns of acoustic and satellite-tagged manta rays (Manta birostris) in the Revillagigedos Islands of Mexico. Annual Meeting, American Elas-
el o sightings of some mantas, 2 e = - mobranch Society. Montreal, Canada.
Smudges without clear demarcation lines whereas others are sighted more T
frequently. .
Image collection methods are en- = . | Black mantas = i
tirely opportunistic, with photog- = pe = ‘
raphers offering collections to us §§ 1= 2 o
as they hear of our work. Currently T -
two dive boats are operating in e o — = =
the area, inclreasing the rate of §§ |
collection since fall 2004. H - = 9% = 1 The Revillagigedo Archipelago, four volcanic seamounts, arise from a depth of approximately 900 meters in the open ocean. Mantas
. . . have been sighted at the 3 closest islands, separated by 51 to 133 km. The nearest landmass, the tip of the Baja Peninsula, is 424 km. I _I l d T l
1088 VOE _ . Fan.llly Mobu!ldae. distant, and Isla Cerralvo, where two mantas were photographed, is 613. km away. nter S an rave
Manta birostris species found in the - e : : , Cerralvo
M1 MR fedtt NGV TO9E V10 . Anteriormouth ) Gulf of California Pacific Manta Research Group, September 2011 369 identified mantas, including 121 resighted . . . . . RP-SB SB-Soc °
... S.Hanson - \ . When we began our study, apart from the Mexican Navy which has bases on Socorro and Clarion, only the occasional private recre- ST i
& al RN (ventral views) ational boat was to be found in the area, and divers from those boats began our image collection. A commercial dive boat from Cabo Nick 1'7 ’ ok '4 zears
e OO NN San Lucas, the Solmar, began operation in 1992, followed by another from La Paz, the Nautilus Explorer in 2002, after which we began T:;len o z::: hnd 13 years N
trailing gray border, e to receive images from a larger number of contributors. snelope 223 days Tmmy L1 years S e km
_ 2 , spots behind gill slits | e — p 28 days Nick 1.0 years To CabZZS‘la:mLucas j
e - P Out of the lanes of commercial shipping, the islands have been the victims of commercial fishing. In 1994, the Mexican government G o e e S L Cerralvo-SB '
g o« B | Ny _ Ventl?;r\tigcif)vsi'l/ﬁ | / e crea.ted the Reserva Biosfera Archipiélago de Revillagigedo, extending out 12 nm from each of the 4 islands. This offers a bit of pro- e s Miro 3.1 years
. ~_0:04:41 v, — | . . tection - should the offenders be seen - to the mantas that stay home. S Soc~5SB
Nov 1992 S01b B seuEL / ~alt ouillie: : : Cumulative new and resighted mantas - 1d Rayman 155 years Cerralvo -IR
” D. Wrobel : 5 global size record Animals / Trlp #t . / 00l a Stringfellow 4.5 years Cerralvo 3.3 years
: / / 35 200 VS. #trips/yr Initial analysis suggested that the animals SB.RP Trail 44 years
/ New M Resighted ol mantas P were site-specific for individual islands. An e sy Hall. 1.6 years
Ve 30 - 350 expanded database allowed us to match in- - == y iears i G San
. Ej I\T: ;: ;1; (1|T|9=83) 0 hew mantas / dividuals with more than one island, demon- o g - i:)cvkember iiz 3:2 Benedicto
ﬂ 1988 V06 \\ T 25 = cichted mantac / strating ’Fhat (with the exception. of Cla?rion., T 10 years Soc-RP Roca \%,3@\‘ e
M. Mahistedt. TG ( - L/I\’/;Z%’Z E 250 J from which we have no data) animals in this Dy M 00"3.38 o Partida 51 km.
S. Jorgenson - \ —— 20 T 200 trips / population move freely between |§Iands. Rabbit 165 days Nick - 287 kM- 108 km. . SOCOITo
Ventral white with v The figure to the right shows locations, travel Bucket 164 days
Mobula thurston, } AN trailing gray border. 15 = / distances, and calculated time interval for 24 Socks 85 days i Cl Clarion
"cubana de lomo azul" N = 150 ' y Juanita 39 days
Ventral white with O mantas. Fourteen 30 days RP-Soc
silver tips to pectoral fins 10 I E 100 Michelle 7 days Juanita 6 days
< I - Satellite tagging data collected for two ani-
5 ﬂ H—‘— h |F— /J Mexico mals in 2003 demonstrated that during a
i ] I I N Il I Ill 0 ——————— T jsla Cerralvo 12-day period one individual traveled 2462 Our work began in the late 1970s in the Sea of Cortez when manta rays were frequently en-
| 0 RIS I I I JIC AC I I L gt km., and the other 1063 km., between the countered around oceanic islands and seamounts. By the mid 1980s mantas were rare, if at
S e A R A Year Revillagigedos and the southern tip of the all present at these locations. One of us (Rubin) last observed a manta ray inside the Gulf of
?7‘ e —— Baja peninsula (Rubin et. al 2008). Long dis- California in 1986. We hear from time to time of an animal or two sighted in that area.
\ tance migrations by manta rays have not
Mobula The figure above depicts 83 trips in which three or more mantas were sighted and identified. The figure above compiles trips and mantas by year. The pink bars indicate the number of trips re- | been documented. As such, these results In 2001 Paul Ahuja photographed two animals from the southern end of Cerralvo Island,
tifé’fecﬁﬁg \ E.ach vertic.al b.ar represgnts a single trip, with the y-axis showing the number of mathas porting to us each year. The white curve rep.resenjcs the cumula?tive num!oer of.mantas known at the demonstrate the potentlfal for rapid, long o!ls- which were later matched with photographs of the same individuals, one taken in 2004 by
Black manta Nick has been etk 19 s siivee TEEE. i s e enly enfiie] in dhe _ h\{centralgvh(ijte, Vobalajapanica, ill\lg:hztjg) iilg:::ilrr:gss 211: :\enslir;s:‘se(\;v::\cirmgfsvsi?2d1a)t:rlzei§r;)lslfeen only once are depicted in brown clos.e of the year, .Wlth the .number of new animals in brown, resighted animals in qu?. | ’(c)apnecr?Vr\rlwac;\e/irr_\rir;’;seaﬁvxr/%);ng)srra\rleal;gri??jls;rsi;n Rey Castillo and the other by Erick Higuera in 2007, both in Revillagigedo.
population to have lost a cephalic fin, which serves as an unfortunate but unmistakable verification s irregula? dgma%::aai’iogr“:(; "cubana de lomo blanco’ ' ° Notice the shgrp increase in the number of new mantas from 2002-2005, corresponding with a Eastern noteworthy as they suggest the possibility of o ) lich ) ] ) oeat y )
of identity apart from the coloration pattern. (vl'l'tyr;nmlh spine) llustrated here are 814 sightings, of which 548 (67.3%) are of the 121 resighted animals. plateau in resighted mantas. Pacific 2 population continuum between the Revil- | ese two mzf\tc es establis t. e exchange etweer\ t gtwo ocations a.n a§ suc Pro—
. . . . . . Oceadn . WEET vides the basis for the reestablishment of a population in the Gulf of California that is on
Note that swimming distorts the body into a non-planar posture, resulting in a visual repositioning Fompare thIS. figure, which represents sightings, with that to the right, which represents Compare this figure, which represents animals, with the one to the left, which represents sightings. |af9'9h§dﬁ End the G.Ulf odealgorm.a,(’;hel.latt.er the brink of disappe.arance. In addition, .they define the critical natu.re of these habitajcs |
of markings. Therefore accurate photographic analysis requires a comparison of markings in more Shown to scale: maximum adult DW, fetus at term. individual animals. SITHINTIEN teks & eiiEniz=sl & :caStIC ceinein and underscore the importance of defining manta travel routes, which may serve as signifi-
than one feature. Katherine Kumli, after Giuseppe Notarbartolo di Sciara. manta ray numbers resulting from careless cant elements in management and conservation policy development.

fishing practices.
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