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ABSTRACT. Australian and New Zealand moray eel type specimens in museums have been re-examined,
their identities established, and brief descriptions of the specimens written. A key to the 59 muraenid
species of Australia and New Zealand is presented. Ten species that have remained relatively unknown
or inadequately described are redescribed and illustr&gunothorax annasoné/hitley, 1937;G.

atolli (Pietschmann, 1935%5. cribroris Whitley, 1932a,G. longinquus(Whitley, 1948);G. nubilus
(Richardson, 1848)G. obesugWhitley, 1932a);G. porphyreus(Guichenot, 1848)(. prasinus
(Richardson, 1848)G. prionodonOgilby, 1895; ands. woodwardiMcCulloch, 1912. A new species

from northern Australia is described @s cephalospilusand one from southern Australia is described

as G. austrinus New synonymies are proposdduraena helena australiRichardson, 1848, and
Muraena voraxOgilby, 1907 =Muraena helend.innaeus, 1758Muraena eupterasinther, 1870 =
Gymnothorax nubiluRichardson, 1848uraena tuhudsriffin, 1933, andsymnothorax griffinWhitley

& Phillipps, 1939 =Gymnothorax obesygVhitley, 1932a)Gymnothorax maculaepinnBeeker, 1866,

and Gymnothorax leecot8cott, 1965 =Gymnothorax prasinug¢Richardson, 1848); anéluraena
mieroszewskisteindachner, 189&ymnothorax leucostigmkrdan & Richardson, 1908ymnothorax

nirosus Tanaka, 1918Muraena shirleyiGriffin, 1933, andLycodontis wooliensi§Vhitley, 1968 =
Gymnothorax prionodo®gilby, 1895. Australian morays considered tobmena dubiare:Anarchias
insuetudVhitley, 1932bGymnothorax dakinivhitley & Colefax, 1938¢Gymnothorax garsia@/hitley

& Colefax, 1938; andsymnothorax scriptu$§chneider, 1801. Miscellaneous notes on the changes
made to the listing of Australian morays by Pax¢bral (1989), a discussion of the distributions of
Australian and New Zealand morays, and an index to all names are provided.
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The moray eels of Australia have not received comprehensivecluded classification, osteology, habitat, behaviour,
treatment since Weber & de Beaufort’s (1916) review andeproduction, and taxonomic and species characters. More
Munro’s (1957) leaflet in the Handbook of Australianrecently, Bohlkeet al (in press) treated the morays of the
Fishes. In their zoological catalogue of Australian fisheswestern central Pacific, and Bohlke & Randall (2000)
Paxtoret al (1989: 126) introduced the family Muraenidaereviewed the morays of Hawaii, both publications providing
by stating “There is no comprehensive treatment of theolour and/or black-and-white photographs of many species
moray eels and the group is badly in need of revision.” Thehat are also found in Australian waters. Several recent books
fishes inhabiting the shallow tropical waters of northerrdealing with Australian species of fishes are available which,
Australia, including the morays, have been well sampledlthough not comprehensive in treatment, provide accurate
and are fairly well known inasmuch as many of them ar&entifications and useful colour photographs and paintings
part of the vast tropical fauna of the Indo-Pacific. Theof many Australian muraenids. Included are: Ranetzll.
ichthyofauna of the cooler waters of sub-tropical anq1997) on fishes of the Great Barrier Reef; Allen (1992) on
temperate southern Australia and New Zealand is ledishes of tropical Australia and southeast Asia; Kuiter (1993)
sampled and less daerstood. The uncertainty regarding theon southeastern Australian coastal fishes; Gowioal.
validity of species described from this area, and the lack ¢1994) on fishes of Australia’s south coast; and Kuiter’s
information other than the original descriptions in many case$1997) guide to sea fishes of Australia, directed primarily
indicated study of the type specimens and specimens collectieddivers and fishermen.

in this area was badly needed. Studies were pursued some yearé list of the 59 valid species now known to exist in
ago by the late Peter H.J. Castle and subsequently by tAestralian and New Zealandaters, with their common
junior author; recently, we located and re-examined alhames, is presented in Table 1. Acomprehensive key to species,
extant type specimens in the Australian Museum, Sydneincluding notes on coloration, vertebral counts, maximum size,
in order to compare them with other muraenid typend distrilution for each species, is presented below. (We
specimens, most of which have recently been re-examinddve not attempted to diagnose and treat most of the species
by the authors. As a result, valid species of Australian antthat appear in the key, rather we have provided for each
New Zealand waters have been determined, and an updatgukcies a recent and competent literature source or sources
listing and key to species of the area is now possible. that illustrate and describe those species.)

The family Muraenidae as currently recognised is large The type specimens of Australian morays in the
and diverse and divided into two subfamilies, externallyAustralian Museum, Sydney, and other museums were re-
recognised by the extent of the fins: the Uropterygiinae witexamined and additional data taken, including vertebral
dorsal and anal finsestricted to the tail tip, and the counts from radiographs. The information obtained has
Muraeninae with a long dorsal fin beginning near to welbllowed confirmation of the validity of several species and
before the anus and with anal fin beginning just behindonfirmation of the synonymy of others. We lacked an
the anus. Fourteen genera awerently recognised: four opportunity to locate or examine types of the five species
in the Uropterygiinae Anarchias Channomuraena, (only one of which is believed to be extant) expected to be
Scuticarig andUropterygiug, and ten in the Muraeninae in New Zealand museums; however, because the species
(Echidna, Enchelycore, Enchelynassa, Gymnomuraenare closely allied to those in Australian waters, brief
Gymnothorax, Monopenchelys, Muraena, Pseudechidnaummaries of the status of these names are also presented,
Rhinomuraena and Strophidor). Of these, all but based on original descriptions and recent information
Gymnothoraxare characterised by specific, observablebtained from the latelR.J. Castle (1999, in litt.). Of the 30
external characters, such as the position of the dorsal-fitominal species described from Australia and New Zealand
origin, the length of the tail, the nostril condition, and(including the two new species), 11 are here considered valid;
differences in dentition. However, a great majority of specie$5 have beeput in the synonymy of previously described
have been lumped togetheGymnothoraxsensu lato (with  species; and four remain asmena dubia
14 generic synonyms), because characters used forWe provide redescriptions of 10 valid species (along with
separation of genera have been found to be invalid atescriptions of their type specimens and their synonyms)
overlapping. Thus, the generic classification used here feund in sub-tropical and temperate waters of the area,
based on historical convention and current usage, with mamyhich until now have remained relatively unknown or
species with widely varying characters all placed ininadequately described, plus descriptions of the two new
GymnothoraxThat complex genus, as well as the speciespecies. They ar&ymnothorax annason#hitley, 1937,
of Anarchias(we consider our identification of Australian G. atolli (Pietschmann, 1935)5. austrinusn.sp.,G.
species to be provisional), are in need of revision. cephalospilusn.sp.,G. cribroris Whitley, 1932a;G.

Muraenid species are common and widely distributedpnginquugWhitley, 1948)G. nubilus(Richardson, 1848);
found mainly in tropical waters, with a limited number takenG. obesugWhitley, 1932a);G. porphyreugGuichenot,
in subtropical or temperate waters. Their abundance ari848); G. prasinus(Richardson, 1848)G. prionodon
ecological significance is always under-appreciated becausiilby, 1895; ands. woodwardiMcCulloch, 1912. That
of their cryptic behaviour; for example, Broekal (1979) section is followed by a complete listing and comments upon
used ichthyocides to demonstrate that morays compriseéke remaining Australian and New Zealand muraenid type
as much as 47% of the carnivorous fish biomass of a patelpecimens.
reef in Kaneohe Bay, Oahu. A general discussion of the Several species recently listed by Payabal. (1989) in
family Muraenidae was published by Bohikeal (1989) the Zoological Catalogue of Australiare not herein
in their treatment of western Atlantic morays, whichincluded as part of the Australian-New Zealand fauna; they
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Table 1 Valid species of morays of Australia and New Zealand.

Anarchias allardiceiJordan & Starks, 1906 ........................ Allardice’s moray
Anarchias cantonensiSchultz, 1943) ........cccccoiiiiiiiiinnnnnns Canton Island moray
Anarchias leucurugSnyder, 1904) .......cccccvveiiiiieiiiiiinnnnnnn, Fine-spotted moray
Anarchias seychellens8mith, 1962 ............ccccccvveeeernnnnnen. Seychelles moray
Echidna nebulosgAhl, 1789) ........cccceevviiiiiiieiiiiieeeee Snowflake moray
Echidna polyzongRichardson, 1845) ............ceevveiiiiinnnnn. Barred moray

Echidna unicolorSchultz, 1953 ..., Unicolor moray
Enchelycore bayeriSchultz, 1953) .......cccccceeiiiiiiiiieeeiinnn, Bowmouth moray
Enchelycore ramosgGriffin, 1926) ........cccccovviiivieieeennnnnne Mosaic moray
Enchelynassa canin@uoy & Gaimard, 1824).................. Indo-Pacific Viper moray
Gymnomuraena zebishaw, 1797) ..., Zebra moray
Gymnothorax annason&/hitley, 1937 ........cccccovviiiieeeeennns Lord Howe Island moray
Gymnothorax atollPietschmann, 1935..........cccccceeviiiiineen. Atoll moray
Gymnothorax auStriNUB.SP. .....eeiiiiiiieeeaiieiiiiiiieieeeee e Southern moray
Gymnothorax buroensi®Bleeker, 1857) .......ccccceeeeiiiinnnnn. Latticetail moray
Gymnothorax castldBohlke & Randall, 1999.................... Castle’s moray
Gymnothorax cephalospilussp. .....c.c.ceevveviiiiieieeiiiiieeeen, Head-spot moray
Gymnothorax chilospiluBleeker, 1865 ...........ccccccvieeeeennn. Lipspot moray
Gymnothorax cribroridVhitley, 1932 ..., Sieved moray
Gymnothorax enigmaticudcCosker & Randall, 1982...... Enigmatic moray
Gymnothorax eurostu@bbott, 1861) ...........ccoecvvveeeeeernnnnns Indo-Pacific stout moray
Gymnothorax favagineuBloch & Schneider, 1801 ........... Honeycomb moray
Gymnothorax fimbriatugBennett, 1832) .............cevveeveeeeeee. Darkspotted moray
Gymnothorax flavimarginatu@Ruppell, 1830)................... Yellowmargin moray
Gymnothorax fuscomaculatgSchultz, 1953) .................... Brownspotted moray
Gymnothorax gracilicaududenkins, 1903 ....................... Slendertail moray
Gymnothorax integjFourmanoir & Rivaton, 1979) ........... Whitemargin moray
Gymnothorax javanicu@Bleeker, 1859) .........ccccccceeevinnnen. Giant moray
Gymnothorax kidak¢Temminck & Schlegel, 1846) .......... Kidako moray
Gymnothorax longinquu@Vhitley, 1948) ..........ccccccvvvnnnne Long moray
Gymnothorax margaritophoruBleeker, 1865 .................... Blackpearl moray
Gymnothorax mccoskefimith & Bohlke, 1997 ................. McCosker’s moray
Gymnothorax melatremuSchultz, 1953 .............co oo Dwarf moray
Gymnothorax meleagrig€Shaw, 1795) ........cccccccvvivieivennnnnns Whitemouth moray
Gymnothorax mino(Temminck & Schlegel, 1848) ........... Lesser moray
Gymnothorax monochrouBleeker, 1856.............cccceeeneeee Monotone moray
Gymnothorax nubilugRichardson, 1848) .............cccccvvvvenee Cloudy moray
Gymnothorax nudivomgGunther, 1867) ..........ccccceeeeeen.n. Yellowmouth moray
Gymnothorax obesu®Vhitley, 1932a)..........cccceevviiiveeenenn. Obese moray
Gymnothorax pictugAhl, 1789) .......cccociiviiiiiiiiiieeeen Peppered moray
Gymnothorax pinda&mith, 1962 ............cccccoeiiiiiiiiiiiiinnnns Pinda moray
Gymnothorax polyuranodofBleeker, 1853) ...................... Manytoothed moray
Gymnothorax porphyreu&uichenot, 1848) ...................... Lowfin moray
Gymnothorax prasinu@Richardson, 1848).............ccecuueee. Yellow moray
Gymnothorax prionodo®@gilby, 1895 ...........ccooiiiiiiiiiinns Indo-Pacific spotted moray
Gymnothorax pseudoherrBidhlke, 2000 ............ccceeveeeeenn. False brown moray
Gymnothorax pseudothyrsoide{Bleeker, 1852b)............. False spotted moray
Gymnothorax rueppelliaéMcClelland, 1844).................... Banded moray
Gymnothorax thyrsoidey®ichardson, 1845) .................... White-eyed moray
Gymnothorax undulatu@.acepéde, 1803).........ccccceeeeenneee. Undulated moray
Gymnothorax woodward¥icCulloch, 1912........................ Woodward’s moray
Gymnothorax zonipectiSeale, 1906 ..........ccccooecvveeeeeennnnn. Bar-tail moray
Rhinomuraena quaesitaarman, 1888 ...............ccccceeeeenns Ribbon moray
Strophidon sathetfHamilton, 1822) ............cccccoeeeiinn. Longtail moray
Uropterygius concoloRuppell, 1838 ........ccevvevveeiiiiiineennn. Unicolor snake moray
Uropterygius fuscoguttatuSchultz, 1943 ...........ccccceeeennne Brownspotted snake moray
Uropterygius marmoratuf_acepéede, 1803) .........ccceeevnnens Marbled snake moray
Uropterygius micropterugBleeker, 1852) ...........ccccceunnnnee Shortfinned snake moray

Uropterygius nagoensidatooka, 1984 ............cccccceeeeennnnnne Nago snake moray
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include names th&ave been found to be junior synonyms ofsoutheastern border of South Australia to Cape Leeuwin
other species, names considered tadiaena dubigand/or  (115°S 34°E), the southwest corner of Western Australia;
species incorrectly identified (see under “Miscellaneousvest (W), from Cape Leeuwin north to the Northwest Cape
remarks” below). We herein add 13 species to their list{(22°S 114°E) of Western Australiagrthwest (NW), from
Gymnothorax annasonanow considered to be a valid the Northwest Cape to the western boundary of Northern
speciesG. atolli, a previously unrecognised species fromTerritories;north (N), from the western boundary of
Australia;G. minor(specimens previously identified@s  Northern Territories to Cape York, Queensland, including
scriptus are this species)a. porphyreus numerous the Gulf of Carpentaria.

specimens identified from the are@; enigmaticus ] )

previously unreported from NE Australia; three recentlycautionary note concerning keilorays are extremely
described specie$s( castleiBohlke & Randall, 1999G. difficult to identify because many characters show great
mccoskeriSmith & Bohlke, 1997; an@. pseudoherrei variability. Proportions, dentition, and coloration may vary
Bohlke, 2000);Anarchias cantonensiandA. leucurus ~ due to growth, sexual condition, means and length of
reported by Randadit al (1997) from “Great Barrier Reef Preservation,and other factors, thus making the construction

Waters”: and the two new species. and use of a key difficult. The following key should allow
identification of “typical” adult specimens, based on
Methods dentition and, from couplet 20 on, largely on coloration.

Juveniles often exhibit colour patterns that differ
Methods and terminology are as defined in Bohlke (1989)konsiderably from those of the adults. The colour may be
Proportions are expressed in terms of total length (TL)istinct and contrasting, changing to become diffuse, dark
measured from the snout tip to the tip of the tail, or headnd/or obscure in large specimens; juveniles often have
length (HL), from snout tip to the posterodorsal margin ofnore and additional rows of teeth, adults may have fewer
the gill opening. Preanal length is measured from snout tifgeth or lack some entirely, or conversely may have
to mid-anus; body depth is measured at the gill openingdditional rows of teeth. Coloration is not only variable,
and at the anus and does not include the fins; snout lendiht also difficult to describe; while some species exhibit
is measured from snout tip to the anterior margin of thdistinctive coloration, some do not; what may appear to
eye; upper-jaw length is from snout tip to the external innepne person (or in one specimen) as diffuse pale blotches on
angle of the mouth, lower-jaw length from tip of lower jawa dark body may appear to another (or in another specimen)
to the external inner angle of the mouth. Head pores ags dark reticulations on a pale body; both possibilities should
few, with little variation (noted in species accounts onlybe pursued when using the key, particularly where additional
when atypical); morays typically have 3 supraorbital poresharacters given may aid in identification.
(1 ethmoid + 2 on dorsal snout), 4 infraorbital pores, 6
mandibular pores, and 2 branchial pores. Tooth counts are
approximate and include sockets of missing teeth. Vertebral
counts are obtained from radiographs as explained in Béhlke 7 8
(1982); the mean vesbral formula (MVF) is expressed as
the mean value for predorsal-preanal-total counts for each 0
species. Institutional abbreviations follow Levitdral (1985).

Notes on distributionWe have defined the distribution of
all species in the key and text using geographical locations 8 ¢
that in some cases coincide with the boundaries of Australian

states. The regions that we recognise are not biologically A B

unique but may be useful in a general analysis of reef fish

distribution. We define the regions as followsrrtheast Figure 1. A, posterior nostril contiguous with supraorbital pore
(NE), from Cape York (15°S 143°E) to the SOI"th‘:"""ste”ih%\II specier) ofAnarchias B, postgrior nostril nc?t contiguc?us
border of Queenslandputheast (SE)from northern New  ith supraorbital pore, the condition of all species of
South Wales to eastern Victoriaputh (S) from the  uropterygius
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Key to the species of Moray Eels of Australia and New Zealand

Abbreviations: TL, total length; V, total vertebrae; MVF, mean vertebral formula. Vertebral numbers
may include those from specimens extralimital to Australia and New Zealand. References that provide
illustrations and diagnostic characters are indicated in the key by superscript numbers as follows: 1—
this study; 2—Allen, 1985; 3—Bdhlke, 1997; 4—Bd&hlke, 2000; 5—Bohlke & Randall, 1999; 6—Bohlke

& Randall, 2000; 7—Castle & McCosker, 1986; 8—Kuiter, 1993; 9—McCoskel, 1984; 10—

Myers, 1999; 11—Randadit al, 1997; 12—Randall & Golani, 1995; and 13—Smith & Bohlke, 1997.

1 Dorsal and anal fins restricted to tail tip; teeth needle-like and
9107101 1=o [ PP PPPR subfamily Uropterygiibae....

—— Dorsal-fin origin near or before anus; anal-fin origin just behind
anus; teeth molariform, rounded, pointed, or caniniform .................. subfamily Muraeninae.... 10

2 Posterior nostril contiguous with an enlarged supraorbital pore,
appearing as a double pore (Fig. 1A); adults small, not exceeding
G 00X 0 SR Anarchias.....3

—— Posterior nostril not contiguous with a supraorbital pore (Fig. 1B)
most adults small to medium-length, few species exceed 50 cm........... Urapterygius.....6

3 Supraorbital pore slightly in advance of centre of eye; body
coloration nearly uniform brown, or brown with a network of wide
brownish lines, more or less arranged into irregular vertical
TEHCUIALET DAIS .....eeiiiiiiee et mmeeenemmmnnee s 4

—— Supraorbital pore either in line with or slightly behind centre of
eye; body coloration either with pale reticulations or pale, stellate
0] 0] (o TS PSSP 5

4 Body nearly uniform brown, dorsal fin darker, the tail tip white;
head sometimes with a pale bar behind eye, the head pores white;
V 97-102; MVF 88-89-99; to 17 cm; W, NW, NE Australia, West
PaCIfiC i Anarchias allardiceidordan & Starks, 1966

—— Body pale, ovdain with a network of wide brownish lines
arranged into irregular vertical reticulated bars, more obvious
posteriorly; underside of head usually pale, the head pores
white; V 101-108; MVF 91-93-104; to 20 cm; NE Australia,
INAO-PACIfIC ...ccevvvviiee e Anarchias cantonensiSchultz, 1943y

5 Body varies from nearly uniform brown, through brown mottled
with pale brown, to brown with three or four rows of stellate pale
blotches; throat pale, the lower jaw often mottled with brown; V
121-132; MVF 111-117-126; to 29 cm; W, NW, SE Australia,
widespread in Indo-Pacific from Easter Island to AfricaAnarchias seychellensimith, 1962

—— Body brown overlain with a faint whitish reticulation on the upper
body; chin and throat pale; V 106-112; MVF 98-100-110; to 25
cm; NE Australia, Indo-Pacific to Hawalii ........................ Anarchias leucurugSnyder, 1904)

6 Body in life and in preservative uniform tan to gray; jaw teeth
biserial; V 117-124; MVF 110-114-120; to 32 cm; W, NW
Australia, Indo-Pacific .........ccccceeviciiiieei e, Uropterygius concoloRuppell, 1838°

—— Body in life and in preservative mottled, spotted, or reticulated;
jaw teeth biserial Or trSErTal............uuuiiieiiie e s 7
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7  Jaw teeth biserial; body pale to gray, overlain above midline
with a reticulated network of fine brown lines; V 113-119; MVF
106-108-117; a small species, to 30 cm; NE Australia, Indo-
PaCIIC ..o Uropterygius micropterugBleeker, 18524)°

—— Jaw teeth triserial; body coloration not as above; may attain a
F= T 1T T4 (o TG0 o] o o 8

8  Coloration of anterior half of body and posterior trunk region
notably different; head and chin plain, body uniform brown
anteriorly, tail covered by numerous dark brown spots (about equal
to eye); V 113-124; MVF 99-104-119; to 30 cm; NE Australia;
Indo-Pacific to Hawalii .........cceovvvvveeeeeiiiiiiienenns Uropterygius fuscoguttatuSchultz, 1953%°

—— Coloration of head, trunk and body similar, with either reticulations
Or iINdiStiNCt SPOLHING; V 131-144 ....uviiiiiiiiiiiee ettt e e e e e e e s Q...

9 Mouth large, snout short; body yellow anteriorly, brown
posteriorly, overlain with reticulated broad, dark brown lines; V
139-144; MVF 118-124-140; to 71 cm; NE Australia, western
PaCIIC ..o Urapterygius nagoensidatooka, 198412

—— Mouth and snout moderate in size; body cream to gray, overlain
with numerous dark roundish spots; V 131-139; MVF 124-126-
135; to 62 cm; NE Australia; Indo-Pacific ....... Uropterygius marmoratué_acepéde, 1803}y

10 Snoutand jaws short, lower jaw shorter; teeth low and rounded or
molariform, no caniniform teeth; teeth in upper jaw usually
biserial; vomerine teeth molariform and continuous with median
INtErMAXillary TEELN ... et e e e e e e e 11

—— Snout short to elongate, jaws usually about equal; some teeth sharp
or caniniform; teeth in upper jaw uniserial or biserial; vomerine
teeth molariform, rounded, or sharp, separated from median
INtErMAXllary TEELN ... e e e e e e e 14

11  Anus postrior to midbody, tail about 30% of TL; body
coloration dark brown to black, encircled by many narrow white
to yellow rings; V 129-137; MVF 14-84-132; to 150 cm; W,
NW, NE Australia, widespread in Indo-Pacific from Africa to

eastern PacifiC ..o, Gymnomuraena zebi@haw, 17971
—— Anus about at mid-body, tail about 50% Of TL ......ccevvvvieiieeeeeeeieiiiecieeriiieens Echidna...12
12 Body coloration uniform; V 117-127; MVF 6-52-122; to 36 cm;

W, NW Australia, INdo-PacifiC .........cccooeeevvivviieiiiiieeeeeeee, Echidna unicolorSchultz, 19581°
—— Body coloration blotched OF DArred ..........ccuuveiiiiiiiiii e 13.....

13 Body pale with 2 rows of stellate black blotches with pale (yellow
or orange in life) centres; V 121-126; MVF 6-57-122; to 75 cm;
W, NW, N, NE, SE Australia, Indo-Pacific from Africa to eastern
PACITIC ..ot Echidna nebulosgAhl, 17897

—— Body with 20—-30 contrasting dark and pale bars or rings encircling
the body in young, becoming mottled brown and indistinct with
age but bars visible near end of tail; V 119-126; MVF 6-52-122;
to 72 cm; NE Australia, Indo-Pacific............c.cccoeueee. Echidna polyzongRichardson, 1845)
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14 Body slender and very elongate, its depth 40X Or MOre in TL ... 15
—— Body stouter, its depth 30X OF 18SS IN TL ...coiiiiiiiiiie i 16........

15 Anterior nostrils simple tubes; chin lacks barbels; body cylindrical;
body uniform brown, fins darker; V 185-208; MVF 9-78-197; to
394 cm; N, NW, NE Australia, Indo-Pacific .............. Strophidon sathetéHamilton, 18228 1

—— Anterior nostrils with broad foliose enlargements; lower jaw tip with
protruding barbels; body and tail laterally compressed; body yellow,
black, or bright blue, fins yellow or white; V 276-281; MVF 5-90-
278; to 130 cm; W, NE Australia, Indo-Pacific ......... Rhinomuraena quaesitaarman, 1888

16 Jaws elongate and arched, meeting only at their tips; elongate
canine teeth exposed When JaW IS ClOSEA ...........uiiiiiiiiiiiiiii et 17

—— Jaws not elongate and arched, closing completely or for most of
their length; teeth not exposed when jaw is closed .............................. Gymnothorax..19

17 Anterior nostrils with bilobate flaps on posterior margins; posterior
nostrils in short, broad tubes; body uniform dark brown, fin margin
paler; V 141-147; MVF 6-63-142; to 152 cm; NE Australia, Indo-
Pacific to tropical eastern Pacific ................. Enchelynassa canin@Quoy & Gaimard, 1824)

—— Anterior nostrils without large flaps; body coloration various,
either uniform dark brown or patterned ...........ccccooiiiiiiiiiiiee e, Enchelycore..18

18 Body uniform brown with narrow pale (yellow in life) margin on
fins; V 146-153; MVF 10-51-149; to 70 cm; N, NW, NE Australia,
INAO-PACITIC ...eeeviiiiiiee e Enchelycore bayer(Schultz, 1953}

—— Body pale, overlain with striking brown to dark mosaic pattern
over entire body and fins; V 145-151; MVF 6-56-150; to 150 cm;
SE Australia, New Zealand; Easter Island .................... Enchelycore ramoséGriffin, 1926¥

19 Head small, jaws short; maxillary teeth in 2 short rows ending
below posterior eye; no long caniniform teeth ................eeeiiiiii e 20

—— Head large, jaws moderate to long; maxillary teeth in 1-2 rows
extending to corner of mouth; caniniform teeth present ... 23

20 Dorsal-fin origin closer to anus than to gill opening; body light brown
with diffuse brown mottling forming spots posteriorly; head pores in
conspicuous white spots; fins pale; V 110-118; MVF 37-48-117; to
20 cm; W, NW, NE Australia, Indo-Pacific ...... Gymnothorax fuscomaculat¢Schultz, 1953)

—— Dorsal-fin origin before gill 0PeNiNg .........cooiiiiiiiiii 21...

21 Gillopening in conspicuous dark spot; body tan to brown, sometimes
with faint dark reticulations; V 132-149, MVF 4-53-139; to 30 cm;
W, NW, NE Australia, tropical Indo-Pacific.............. Gymnothorax melatremuSchultz, 1953

—— Gill opening not in dark spot; colour NOt @S abOVE ...........euiiiiiiiiiiiie e 22

22 Body and head uniformly pale; lines of small black dots marking
head papillae; V 115-124; MVF 5-48-120; to 25 cm; NE Australia,
Indonesia and Philippines ..........cccccoeiiiiiiines Gymnothorax castldB6hlke & Randall, 1999

—— Body and fins with overlapping small brown spots; tip of snout and
lower jaw pale, eye white in life; 325-137; MVF 4-50-133; to 65 cm;
NW, N, NE, SE Australia to 34°S, Indo-Pacific. Gymnothorax thyrsoidey&ichardson, 1845
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23 Body pale overlain with wide, dark bars, saddles, or spots forming
DTS et mne e e 24

—— Body uniformly colored or marked other than described above ..............ooooiiiiiiiiiiiiie

24 Body overlain with dark bars that meet along ventral surface; head
barred but without spots; teeth smooth, long fangs PreSent ...,

—— Body overlain with either bars or with dorsal saddles; head spotted:;
jaw teeth with fine serrations (may be difficult to discern), no
FANG-NKE BTN .. et e e e e aea s 26

25 Anterior nostril black; chin and throat bands reach just below
lateral midline, not joined ventrally; a black spot at corner of jaw;
V 125-135; MVF 5-52-131; to 75 cm; NE Australia, tropical Indo-
PaCIfIC ..o Gymnothorax rueppelliaévicClelland, 1844)

—— Anterior nostril pale; chin and throat bands continuous; jaw corner
pale; V 126-134; MVF 4-51-130; to 58 cm; NE Australia, tropical
INdO-PACIfiC ...cooevviiieiieiiiiiieee i, Gymnothorax enigmaticudcCosker & Randall, 1982

26 22-30 dorsal pairs of large saddle-like brown spots each associated
with smaller ventral spot, forming diffuse broad bars; V 125-130;
MVF 6-51-127; to 36 cm;W and N&ustralia ........ Gymnothorax mccoskeBmith & Bohlke, 1997

—— 15-22 spotted dark bars well defined ventrally and continuous
around anal fin, but obscured above lateral line; V 129-143; MVF
6-55-139; to 55 cm; southern population from W and NE Australia
(V 129-135), northern population from Japan to S China (V 135-
LA3) e Gymnothorax mino(Temminck & Schlegel, 1846)

27 Body coloration uniform (brown, yellow, or green in life), lacking
SpOts, bars, Or COMPIEX PALLEIN ......uuiiiiiieiiiiie e e e e e e e e e e e s 28.....

—— Body patterned with pale or dark spots, blotches, or complex
L1 (oW F= L4 1 33

28 Snout and jaws elongate; long fang-like teeth present.............cooo oo

—— Snout and jaws relatively short; teeth moderate, sharp, but none
L= L0 o 1R 30

29 Coloration uniform tan to brown (may be paler ventrally), without
contrasting marks; V 136-143; MVF 4-58-139; to 75 cm; W, NW
Australia, tropical Indo-Pacific..........cccccovviirineennnn. Gymnothorax monochroBleeker, 1856

—— Coloration uniform medium to dark brown (appearing green or
yellow in life); pale streak on head dorsally, head pores dark; V
134-140; MVF 5-58-137; to 80 cm; W, S, SE Australia, Tasmania,
New Zealand, all south of 26°S ...........cccvveeeen. Gymnothorax prasinugRichardson, 1848y

30 Coloration uniform medium brown; no contrasting marks on
head or fins; jaw teeth smooth; V 110-118; MVF 6-47-114; a
small species, to 30 cm; NE Australia, western Pacific and
INdian OCEAN ......coveiiiiiiiiie i Gymnothorax pseudoherrBithlke, 2000

—— Coloration uniform brown, with contrasting marksraad and/or
fiNS; JAW LEETN SEITALE ....vviiiiiiiee e e e e e e e e s e e e eeemnmnnne s 31
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36

37
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Body and fins uniform brown; posterior jaw pores in pale spots;
V 127-133; MVF 5-53-131; a small species, to 30 cm; Lord Howe
Island; Hawaii and Red Sea ..........ccccccvveeeeennnen, Gymnothorax atolli{Pietschmann, 1935}

Body coloration uniform brown; fins with contrasting Colour ...........ccccccoc, 32

Body and fins uniform medium brown; narrow pale margin on
fins; snout, dorsal head, and jaw pores dark; VF 6-68-151; to 88
cm; SE AuStralia......cccccoecvvveeieiiiiiiee e nn QY MNOthorax austrinus.spt

Body dark brown shading to darker brown to black on posterior
fins and tail; V 110-124; MVF 6-44-121; to 39 cm; NE Australia,
INAO-PACIfIC ......vveeieiiiiiiiie e Gymnothorax pinda&mith, 1962

Body relatively stout, depth at anus equal to or greater than depth

at gill opening, tail rounded; teeth numerous, no long fangs;

intermaxillary teeth in 5 rows across, maxillary teeth biserial for

All OF tNEIN TENGLN ... e smm— 34

Body elongate, depth at anus less than depth at gill opening, tail

tapering; teeth fewer, long fangs usually present; intermaxillary

teeth usually in 3 rows across, maxillary teeth uniserial or biserial

=YL =] 1T |V TP PP PP PP 36

Head and body dark brown or black with numerous distinct small

pale spots that extend onto snout; tip of tail pale (yellow in life),

inside of mouth pale (white in life); V 127-132; MVF 5-52-130; to

100 cm; NE Australia, Indo-Pacific to Galapagos IslandsGymnothorax meleagriShaw, 1795)

Body dark with darker spots or with both pale and dark spots;
inside of mouth not pale, tail tip Patterned ...........ccueeeviiiiiii s 35........

Body dark with darker spots and mottling, some spots appearing

in rows along body; anterior head region uniformly dark or

indistinctly mottled; V 109-117; MVF 5-47-113; to 39 cm; W,

NW, NE Australia, tropical Indo-Pacific to tropical eastern

PaCIfiC ..o Gymnothorax buroensiBleeker, 1857)

Body colour highly variable, tan to brown with small pale spots

(yellow in life) with dark spots superimposed, sometimes

appearing as reticulated pattern on tail; head spottei6\125;

MVF 5-48-120; to 58 cm; W, NW, NE and SE Australia, Indo-Pacific,

an antitropical species found poleward of 15°S ........ Gymnothorax eurostu@bbott, 18613

Body spotted, with discrete spots or with indistinct spots or
o] 0] ] 1 = PR 37

Body with complex pattern of reticulations often forming vertical
Lo TV ST 010 1S3 (=] [ |2 54

Pale spots or blotches on dark background or pale spots separated
DY dark retiCUIUM ...t 38

—— Dark spots on pale background or dark spots separated by pale

38

(Y (@101 F= LT o E TN 45

Pale spots distinct, about equal to Or 1SS than EYE ......ccccccciiiiiieee e

—— Pale spots diffuse, appearing as blotches, or separated by dark

reticulum, 1arger tNAN @Y€ .......cooi it e 42.
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39 Distinct white spotting on head and anterior trunk, none or very
few on tail; white margins on entire length of fins; V 142-146;
MVF 6-64-145; to 20 cm; NW and NE Australia ..............Gymnothorax cephalospilussp?

—— Head, body, and tail spotted, but not predominantly on head and
ANEETION TIUNK L.ttt e e st e e e skt e e e e s st et e e s s abbe e e e e s snnneeeenes 40

40 Head, body, tail and fins medium to dark brown covered with
small, close-set, pale spots of irregular shape, the spots similar on
head, body, and fins; V 166-172; MVF 10-70-169; to 170 cm; SE
Australia and New Zealand...........cccccceevviiviieeeennnne Gymnothorax obesu$Vhitley, 1932a)

—— Head, body and tail with pale spots of varying sizes, some widely-
separated Or OCEIIALEA ...........ccceeiiieee e e e e e e e e s e e e cmmmmmnnnns 41

41 Largest teeth serrate; small spots on head close-set, becoming
fewer, larger and ocellate on tail; fins with pale margin; mouth
bright yellow in life; V 131-139; MVF 3-52-134; to 100 cm; NE
Australia, tropical Indo-Pacific..............ccccoeines Gymnothorax nudivomgGunther, 1867)

—— Teeth smooth; small spots on head, becoming larger and segmented
on body, sometimes ocellate on tail; fins with 1-2 rows spots; V
138-142; MVF 5-55-140; to 87 cm; SE Australia, New Zealand,
Taiwan and Japan ..........cceeeeeeiiiieeieeniieee e Gymnothorax prionodo®gilby, 18958

42  Body dark brown to blackish, with large scattered indistinct grayish
blotches; fins dark with black margin; head pores with fine brown
rims; V 129-137; MVF 5-60-133; to 74 cm; W, NW, NE Australia,
Thailand? .......coooiii Gymnothorax longinquu@Vhitley, 1948)

—— Body tan to brown with large pale spots or blotches; fins with
PAIE MAITINS ...eeiieiiiiee ettt e e s ettt e e s e et bt e e s s nb b bt e e e e e nbb e e eeeeeeennneas 43

43 Teeth serrate; head dusky or reticulated, body and tail with irregular
pale spots separated by narrow dark reticulum; fins with pale or
white margins; V 147-163; MVF 5-68-155; to 103 cm; NE
Australia, central and western Pacific and Indian oceans, a deep-
WAaLEr SPECIES ..oovviiiiieee ittt Gymnothorax integiFourmanoir & Rivaton, 1979)

et L=t 155 1 10 10 ] 1 o T 44

44  Overall coloration brown with large, pale, snowflake-like blotches
on head, body and fins (sometimes fewer and smaller on tail),
colour of uniform intensity; anal fin with conspicuous pale margin;
V 136-149; MVF 5-55-141; to 92 cm; NE Australia, Hawaii, Japan,
Taiwan, Society Islands.........................Gymnothorax kidakTemminck & Schlegel, 1848)

—— Body tan with about 3 rows of large pale spots dorsally; head,
abdomen, and ventral tail region pale and unspotted; anal fin dark
basally with narrow pale margin; V 134-141; MVF 4-57-137; to
58 cm; W and S Australia ..o Gymnothorax woodwardvicCulloch, 1912

45 Dark spots as large as or larger than @Ye .............eeeeeiiiiiiiiii e 46..........

—— Dark spots small and round, sometimes overlapping or sometimes
aggregating to form complexX Pattern ... 9......... 4
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46  Gill opening in a prominent dark blotch; juveniles tan with distinct
dark spots on head, body, and fins, the spots becoming large and
diffusely speckled with pale spotsadults; fins pale in juveniles,
patterned in adults; V 137-143; MVF 6-60-141; to 250 cm;
NW, N, NE Australia, tropical Indo-Pacific to tropical eastern
PACITIC .eeeiiieiie e Gymnothorax javanicuBleeker, 1859)

—— Gill opening not in a prominent dark bIOLCH ............ooii e 47

47 Dorsal-fin origin behind gill opening (but fins obscured by
flabby flesh, often mistaken as a speciesUobpterygiug;
coloration tan with large irregular dark spots on head, body,
and fins; a series of elongate spots forming 5—7 horizontal lines
in branchial area; snout and lower jaw pale; V 141-148; MVF
12-70-144; to 70 cm; NE Australia, western Pacific, inhabits
EStUANIES OF MVEIS .ottt Gymnothorax polyuranodofBleeker, 1853)

—— Dorsal-fin origin before gill opening; dark spots polygonal on
body, interspaces appearing as a retiCUIUM ... 48

48 Color pattern uniform on head, body and fins; large, black,
polygonal spots separated by a narrow, pale reticulum (in small
specimens the spots are rounder and the reticulum is wider); V
138-144; MVF 5-60-141; to 110 cm; NW, N, NE, SE Australia,
tropical Indo-PacifiC..........ccccveevieinninnen. Gymnothorax favaginewBloch & Schneider, 1801

—— Head uniform brown or mottled; body and fins with irregular
brown rectangular spots separated by a narrow pale reticulum; V
126-138; MVF 5-53-132; to 150 cm; NW, N, NE Australia, tropical
Indo-Pacific to eastern Pacific ..................coeee. Gymnothorax undulatu@ acepede, 18083)

49 Dark spots small and round, may be overlapping but not
aggregating to form a compleX PAErN .........iiiiiiiiiii e Q... 5

—— Dark spots aggregating to form a compbextern of largespots ..., 52

50 Dark spots few, eye-sized and well-separated; body tan with 2—4
rows of spots along trunk and tail, abdomen unspotted; a
conspicuous series of about 5 spots in 2 oblique rows behind eye;
V 128-142; MVF 5-54-133; to 68 cm; W, NW, NE Australia, Indo-
PACITIC oot Gymnothorax fimbriatugBennett, 1832)

—— Dark spots numerous, small and close-set or OVerlapping .........eveeeeeeiiiiiiiiiee e 51

51 Gill opening in a dark blotch; head, body and fins with overlapping
dark spots; posterior fins with narrow pale margins (yellow or green
in life); V 132-140; MVF 5-58-136; to 120 cm; NW, N, NE Australia,
Indo Pacific, occasionally to eastern Pacific . Gymnothorax flavimarginatuRuppell, 1830)

—— Gill opening not dark; body dark with darker mottling and spots on
head, body, and fins; snout, nostrils and head pores da8c-144;
MVF 6-58-141; to 130 cniermadec, Lord Howe, and Norfolk islands,
New Zealand; Easter Island, Chile and Peru ...Gymnothorax porphyreu&uichenot, 1848)

52 Dorsal-fin origin above or near gill opening; vomerine teeth
biserial, diverging anteriorly in adults; colour highly variable:
juveniles pale with irregular dark spots, unspotted ventrally; spots
usually spreading onto abdomen with growth; adults pale with
small dark dots that aggregate to form large dark rosettes in 2—3
rows along body; some large adults very dark overall, with rows
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of darker rosettes; V 128-135; MVF 9-58-131; to 140 cm; NW,
N, NE Australia, tropical Indo-Pacific to eastern Pacific....Gymnothorax pictugAhl, 17895

—— Dorsal-fin origin well before gill OpeniNg .........coooiiiiiiiiiiie e, 53......

53 Body pale with small dark spots aggregating to form larger spots
forming about 4 irregular rows along body; pattern present on
top of head; fins patterned, with narrow pale margin posteriorly;
V 122-135; MVF 4-56-130; to 80 cm; NW Australia, western
PaCIfiC ..o Gymnothorax pseudothyrsoide(Bleeker, 18528}

—— Body gray or brown with dark spots on head, body, and fins, with
aggregations of larger dark spots forming scattered larger blotches;
fins patterned basally, anal fin with conspicuous pale margin; V
141-144; MVF 5-58-142; to 55 cm; Middleton and Elizabeth Reefs

and Lord Howe Island ..o, Gymnothorax annason&hitley, 1937
54 Dark SPOLS ON NEAG .....coiiiiiiii ettt e e et e e s s eeeeane e e et 55
—— Both dark and pale marks on head ... 51.........

55 Lines of faint, small dark dots marking head papillae and anterior
lateral-line papillae; body with brown and pale reticulations
forming cloud-like spots; \130-134; MVF 4-52-132; to 68 cm;
Norfolk and Kermadec islands, New Zealand....... Gymnothorax nubilugRichardson, 1848)

—— Conspicuous dark spots behind @Ye ... 56.........

56 Single row of 3-5 dark oval blotches in a line behind eye extending
onto anterior trunk region; body with brown and pale vertical
reticulations; V 123-133; MVF 6-50-129; to 47 cm; NW, NE
Australia, Indo-Pacific ...........cccoeiviiieinnnnn Gymnothorax margaritophoru®leeker, 1865}

—— 2-3 rows of prominent dark brown spots (equal to or smaller
than eye) behind eye; body with pale and brown lattice-like
reticulations, sometimes appearing as pale spots on tail; V116-
125; MVF 4-50-120; to 46 cm; NW, NE, SE Australia, to 34°S
................................................................................ Gymnothorax cribroridVhitley, 193248

57 Jaw pores not in white spots; head brown, marked dorsally from
snhout to occiput with a pale dorsal streak with brown borders;
body tan, overlain with dark brown, irregular oblique bars
extending from dorsum to midflank anteriorly, extending ventrally
and onto dorsal fin on tail; V 127-135; MVF 5-51-131; to 32 cm;
NE Australia, Indo-PacifiC ...........ccuvveviiiiiiiinnnen, Gymnothorax gracilicaududenkins, 19083

——— JaW POreS iN WHItE SPOLS ...oiiiiiiiiiei ittt st e et e e nneees 58

58 Posterior 2—3 pores of upper and lower jaws in pale spots,
extending as a distinct pale blotch from upper to lower jaw; a
distinct brown spot at corner of mouth; body and tail with complex,
lichen-like blotches; V 120-129; MVF 5-49-125; to 50 cm; NW,
NE Australia, tropical Indo-Pacific................cccce.... Gymnothorax chilospiluBleeker, 186%

—— Posterior 2—3 pores of upper and lower jaws enclosed by white
bars that are continuous across lower jaw; a distinct irregular brown
mark with pale borders behind eye; body with pattern of oblique
broken vertical bars that become dark with bright white borders
on posterior fins; V 123-130; MVF 6-48-126; to 47 cm; W, NW,
NE Australia, tropical Indo-PacifiC............cccueeeeeeinnnns Gymnothorax zonipectiSeale, 1906
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Rare and poorly known species row. Dentary teeth of small specimens 3-5 large inner teeth
of Australian Gymnothorax enclosed by 4-8 small outer teeth, continuing as row of
) 11-18 teeth; large specimens with single row of 15-18 teeth,
Gymnothorax annasonaVhitley, 1937 large anteriorly, tapering in size posteriorly.

Coloration mottled and spotted on head, body and fins.
Head with small spots, body and tail covered with small

Fig. 2 overlapping rounded dark spots, overlain with scattered

larger dark blotches formed by aggregations of darker spots.
Gymnothorax flavimarginatus annasoiehitley, 1937: 220. Dorsal fin high, with basal coloration like body, the margin
Holotype AMS IA.6867, 19 inches (current measurement 50$ale for posterior third to two-thirds of fin; anal fin spotted

mm) TL; Middleton Reef, N of Lord Howe Island, near the pasally, with conspicuous pale margin for entire extent.
“Annasona” wreck, spear; Mr Tom Patton; 18 April 1936.

Lord Howe Island moray

. Notes on holotype The holotype ofGymnothorax
Description. A moderately large, elongate moray, depth ahnnasonas hard and dry, and has a missing and regenerated
gill opening 13-21, depth at anus 15-25in TL; anus beforgj| (as noted by Whitley); its total length (508+ mm) is
midbody, preanal length 2.1-2.4. Head moderately elongat@yyger than Whitley’s stated 19 inches (483 mm). Coloration
7.2-8.4in TL; snout maatately long and tapering, 4.7-5.5 55 described above. Proportions and meristics are imprecise
in HL; jaws long, upper jaw 2.2—2.7 in HL. Eye moderateqe to the missing tail; VF 4-58-133+. Teeth large, triangular
8.0-13 in HL, above midgape. Anterior nostril in long narrowyng smooth, few in number: intermaxillary teeth in three

tube; posteriomostril a pore above and behind anterioryqws with two median fangs; maxillary, vomerine, and
margin of eye. Head pores typical; two branchial POrégentary teeth uniserial.

above and just before gill opening; dorsal-fin origin above
or before first pore, closer gill opening than to rictus. Gill Remarks. The largest specimen we examined is 750 mm;
opening at midside. Predorsal vertebrae 4—6, preanal vertebigis said to reach 1500 mm (Coleman, 1983: 40). None of
56-59, total vertebrae 141-144; MVF 5-58-142 (9). the study specimens is mature; a 553 mm specimen is an
Teeth large, triangular and smooth, uniserial in adultdmmature female. It has been taken at Middleton and
Outer intermaxillary teeth 6 plus 1-4 (usually 3) tiny teettElizabeth Reefs, and Lord Howe Island, all off New South
between posterior teeth; 3 long median fangs. MaxillaryVales, in the Tasman Sea, 29-32°S. It is common at Lord
teeth of small specimens (to 350 mm) an inner row of 1-#owe Island where it was seen in shallow waters of coral
long teeth and outer row of 11-18 teeth, tapering in sizezefs at depths to 15 m, observed lurking in crevices during
posteriorly; large specimens with an outer row of 11-13he day and actively swimming at night (John E. Randall,
teeth only. Vomerine teeth small and hidden, 6—11 in singlpers. comm.). Its life colors in an underwater colour photo

Figure 2. Gymnothorax annason@05 mm TL, Lord Howe Island, photo by J.E. Randall.
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(Coleman, 1983: 40) are dark brown spots on a yellowish- Coloration of head, body and fins medium brown; the
tan background. small Hawaiian specimens uniformly colored with few pale
Gymnothorax annasonaas described as a subspeciesareas, the two largest specimens (244-293 mm) mottled all
of G. flavimarginatus a common tropical species with over with pale blotches. Fins of some specimens pale, those
somewhat similar coloration but that lacks the largef patterned specimens with body pattern. Ventral surface
aggregates of spots, has a prominent black blotcbf head and abdomen sometimes pale. Eye ringed with dark
surrounding the gill opening, and also has fewer vertebrd@own pigment; head pores large and conspicuous, the
(MVF 5-58-136). We elevate Whitley’s subspecies toanterior pores with brown pigmented rims and the posterior
species rank, based on the differences in coloration arid-2 upper jaw pores and the last 2-3 mandibular pores in
vertebral counts seen in the holotype and additionathite areas (these not obvious in patterned specimens);
specimens. It is also similar ®ymnothorax parinfrom  branchial pore small, with a fine brown-pigmented rim.
Walters Shoals in the western Indian Ocean, which has@mall specimens coated with mucus.
lichenous colour pattern, a more prominent bright margin

on the fins, and more vertebrae (MVF 4-56-147). Notes on holotype Described asleteromyrus atollithis
species was largely ignored since its description until recent

Study material. Fourteen specimens, 163-750 mm TL.re-examination of the holotype indicated that it is a valid
MIDDLETON REErF. AMS 1A.6867, 508 mm, holotype of species with characters and coloration as described above
Gymnothorax flavimarginatus annasqQraAS 87882, 2: (see Bbdhlke & Randall, 2000: 228).

163-232 mm. BzABETH REEr AMS [.27157-100, 238

mm. LORD HOWE ISLAND: AMS 1.10662, 551 mm: AMS Remarks. Gymnothorax atollis a small species, the largest
1.12099, 750 mm; AMS 1.17369-006, 3: 320-481 mmKknown specimen 293 mm TL; two females (206-244 mm)
1.20257—018, 538 mm; BPBM 14777, 553 mm: BPBMmhad 0.8-0.9 mm eggs. It is found in the Hawaiian Islands,

14838, 340 mm; BPBM 14867, 2: 218-238 mm. from Pearl and Hermes Reef in the north and from Midway
Atoll, the Midway specimens collected at depths to 8 m.
Gymnothorax atolli(Pietschmann, 1935) Three additional specimens from disjunct localities of Japan,
Lord Howe Island, and the Red Sea (two of them larger
Atoll moray and with mottled coloration), were thought to perhaps
represent a new species (the Red Sea specimen is desiccated,
Fig. 3 in poor condition and missing the end of its tail). They were

re-examined during the course of this study and are now
Heteromyrus atollPietschmann, 1935: 93 (holotype NMW 65106; considered to represent larger specimer@.ddtolli with
type locality South East Island, Pearl and Hermes Reegjightly different coloration. The paratype®faustralicola
Hawaiian Islands). from Lord Howe Island (BPBM 14945), which was

Gymnothorasxsp. A. Allenet al, 1976: 377 (Lord Howe Island). . . .
Gymnothorax australicolagNot of Lavenberg, 1992). Lavenberg, conspicuous in having a vertebral count much lower than

1992: 59 (1 paratype, BPBM 14945 from Lord Howe Island).that of any of the oth_er types, is _this Spe_Cies'
Gymnothorax atollis characterised by its overall brown

Description. A small, moderately elongate moray, depth apr mottled coloration, single branchial pore, some serrate
gill opening 17-22 and depth at anus 22-27 in TL; anuteeth and biserial maxillary dentition. It most similaiGo
before midbody, preanal length 2.0-2.2 in TL. Headaustralicolg which also is a small brown moray with one
moderate, its length 7.4-9.1 in TL; snout short and rounded,

overhanging lower jaw, 5.2—7.0 in HL; upper jaw short,
2.6-3.3 in HL; lips papillose. Eye small, 10-14 in HL,
notably closer to rictus than to snout tip. Anterior nostril in
moderate tube; posterior nostril above and behind anteri
margin of eye, with raised crenulate rim. Only one branchie
pore, above and before gill opening; remaining head por¢
typical; dorsal-fin origin about midway between rictus anc
gill opening, above and before branchial pore. Gill openin
inconspicuous, a diagonal slit at midbody. Predorss
vertebrae 4-6, preanal vertebrae 51-55; total vertebrae 12
133; MVF 5-53-131 (8).

Teeth stout and triangular, largest intermaxillary anc
dentary teeth serrate; maxillary teeth biserial. Peripher:
intermaxillary teeth 5-6, the posterior three large ani
serrate; 0—2 median teeth, the second long, thin ar
depressible. Inner row of 8-14 tall, slender, well-space
maxillary teeth; outer row of 15-24 short rounded teeth
On vomer 4-12 short conical teeth in irregular row. Or
dentary main row of 12—18 consisting of 3-5 large triangular

serrate anterior teeth followed by 9—-14 progressively small(,a.iigure 3. Gymnothorax atolti BPBM 34833, 160 mm TL,
teeth; 1-4 small outer teeth flanking the large anterior teetividway Atoli, photo by J.E. Randall.
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branchial pore, some teeth serrate, and biserial maxillal
teeth;G. australicoladiffers in having a shorter preanal
length (2.2—2.5 foaustralicola vs. 2.0-2.2 foatolli) and

more vertebrae (MVF 5-53-144 vs. 5-53-131 respectively)

Study material. Ten specimens, 75—-244 mm TLAWAIIAN
IsLANDS: Pearl and Hermes Reef: NMW 65106, 192 mm
holotype ofHeteromyrus atolli Midway Atoll: ANSP
176590, 206 mm; BPBM 34833, 3: 75-160 mm; BPBM
34878, 161 mm.APAN: Miyaki-Jima: BPBM 18979, 244
mm. LORD HOWE ISLAND: BPBM 14927, 293 mm; BPBM — T
14945, 128 mm, paratype &@ymnothorax australicola
RED SEA: Eilat: HUJ 15133, 203+ mm.

Figure 4. Gymnothorax austringdNMV A.17858, 882 mm TL,
holotype, Port Philip Bay, Victoria, Australia; diagram of head;

Gymnothorax austrinus.sp. line = 10 mm.
Southern moray Overall colour medium brown, with fine dark striations
. in folds of skin; abdomen pale. Snout and lower jaw dark,
Figs. 4,5, Pl. 1 top of head dark with darker mottling between eyes; anterior

) 3—4 jaw pores pale, branchial pores with faint brown rims.
Type material HoLOTYPE NMV A.17858, 882 mm TL, \jery narrow pale margin on all fins, that of dorsal fin faint
female; Australia, Victoria, Port Philip Bay, Half Moon Bay, anteriorly.

37°58'S 145°01'E; F. McCoy; 1 June 1884.

. . . . . Remarks. The single 882 mm specimen was collected many
Dlagn05|§ A large, brown moray W|t_h tapering tail; anus qarg ago off the southern coast of Victoria, Australia; it is
behind midbody, preanal length 1.8 in TL; head moderatg, ripe female witkl mm eggs. It first appeared to be similar
8.5 in TL; depth at gill opening 18 in TL; teeth uniserial,i, 5 |arge specimen @ymnothorax prasinysalso taken
few and highly serrated, no median intermaxillary Ofoff victoria, but it has a much more elongate and tapering
vomerine teeth; VF 6-68-151. body, the anterior head region is noticeably dark, and a
narrow pale margin is visible on the fins. In addition, it has
{Huch different dentition, the teeth few and highly serrate,
nd the vertebral count is unusual and can be matched with
known species.

Measurements (in mm) and counts of the holotypd&otal
length 882; preanal length 478; head length 104; snout
dorsal-fin origin 85.6; depth at gill opening 48.5; depth aft
anus 41.6; snout length 19.0; length upper jaw 34.5; Iengfho
lower jaw 37.0; eye diameter 6.9; interorbital width 14-0Etymology. From the Latinaustrinus“southern”. To be
Head pores: branchial 2; supraorbital 1 + 2; infraorbital Syc5ted as an adjective.

mandibular 6—7. Predorsal vertebrae 6, preanal vertebrae

68, total vertebrae 151.

Description. A large, elongate, moray with tapering tail,
depth at gill opening 18, depth at anus 21 in TL; anus behind
midbody, preanal length 1.9 in TL. Head moderate, its length
8.5in TL; snout short, 5.5 in HL; jaws slightly curved and
short, upper jaw 3.0 in HL. Eye above midgape, small, 15
in HL. Anterior nostril in short, small tube; posterior nostril
above and before eye, small, with slightly raised rim. Head
pores with some variation from the usual muraenine
condition; the 2 branchial pores very small and above and
before gill opening; 5 infraorbital pores, the first just behind
anterior nostril and the fifth below posterior margin of eye,
the “extra” pore between and above the first and second; 7
mandibular pores on the left side, 6 on right side. Dorsal-
fin origin before gill opaing, between first and second
branchial pores; gill opening a small slit at midside. Predorsal
vertebrae 6, preanal vertebrae 68, total vertebrae 151.
Teeth strong and triangular, highly serrate, upper jaw
teeth very few. Five stout intermaxillary teeth continuous
with 5—7 maxillary teeth, the anterior teeth large and serrate
on both margins and with posterior basal knob, becoming
smaller posteriorly. No median intermaxillary teeth and nongjgyre 5. Gymnothorax austrings\MV A.17858, 882 mm TL,
on vomer. Sixteen teeth on each side of lower jaw, larggolotype; diagram of dentition; inset diagram of serrate tooth; line
and serrate anteriorly, tapering in size posteriorly. =10 mm.
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Figure 6. Gymnothorax cephalospilu§AS 212449, 154 mm TL,
paratype, off Port Macquarie, NSW, Australia; diagram of head;
line = 10 mm.

Gymnothorax cephalospilus.sp.

Head-spot moray
Figs.6,7; Pl. 1
Gymnothoraxsp. 4. Sainsburgt al, 1984: 331.

Type material HoLoTYPE AMS 1.37982.001, 171 mm TL;
Australia, NSW, off Port Macquarie, 31°16'S 153°10'E,
lobster trap at 134 m; K. Graham on the&ah Simeqgri8
June 1999. RRATYPES (3): ANSP 177865, 159 mm, and
CAS 212449, 154 mm; same data as holotype. CSIRO
CA2928, 202 mm; Western Australia, N of Dampier
Archipelago, 19°25'S 116°38'E, 125 m; 17 Aug. 1982.

Diagnosis A small, slender, dark brown moray with contrasting
eye-sized white spots on head; spots fewer toward anus, very
few or lacking on tail; anus at midbody, preanal length 2.0 ifrigure 7. Gymnothorafx cephalospilu€AS 212449, 154 mm
TL; depth at gill opening 18-22 in TL; head 8.2-9.3 in TL;TL, paratype; diagram of dentition; line = 10 mm.

teeth stout, no long canines; MVF 6-64-145.

Measurements (in mm) and counts of the holotypeotal ~ double on one side of one specimen), 2 branchial pores
length 171; preanal length 85; head length 20.7; snout &ove and befogill opening. Dorsal-fin origin above second
dorsal-fin origin 18.2; depth at gill opening 9.3; depth af0re, closer to gill opening than to rictus. Gill opening a small
anus 6.5; length upper jaw 7.1; length lower jaw 6.9; snodit at midside. Predorsal vertebrae 5-7, preanal vertebrae 63—
length 3.4; eye diameter 2.2; interorbital width 2.5. Hea5, total vertebrae 142-146; MVF 6-64-145 (4). _
pores: branchial 2; supraorbital 1 + 2; infraorbital 4; Teeth stout, no long canines. Peripheral intermaxillary
mandibular 6. Teeth: outer intermaxillary 7—7, mediarfeeth 6-8, the posterior 3 increasingly larger (the last teeth
intermaxillary 2; inner maxillary 3—-4, outer maxillary 9; in the largest specimen with a “rough” edge posteriorly,

vomerine 6; dentary 14-16 + 3-5 outer teeth. Predorsghggesting that larger specimens may develop serrate teeth);
vertebrae 51 preanal vertebrae 64, total vertebrae 146. 2 short stout median teeth. Short anterior inner row of 2—3

long slender maxillary teeth, outer row of 8-12 short
Description. A small, slender moray, depth at gill openingtriangular teeth. Single row of 5-8 short vomerine teeth.
18-22 and depth at anus 26-29 in TL; anus at midbodRentary teeth in one row of 13-16 teeth, the anterior 2-5
preanal length 2.0 in TL. Head moderate, 8.2—-9.3 in TUargest and flanked with 1-5 smaller outer teeth.
snout moderate, 5.2—6.1 in HL; jaws moderate, upper jaw Dark brown with contrasting bright white margins on
2.6-3.2in HL; eye above gape, closer to rictus than to snofihs and white spots that are numerous on head, fewer and
tip, its diameter 9.3-11 in HL. Lips papillose. Anteriorin about 2 rows dorsally between head and anus, and lacking
nostril in moderate tube just reaching edge of jaw; posteriar only very few dorsal spots on tail. Fine lines of pale
nostril above and before eye, with slightly raised, crenulatpapillae outline psterior nostril and head canals; all head
margin. Head pores typical (the second supraorbital pogores with white rims; gill opening and anus sometimes pale.
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Dorsal fin dark basally, anal fin dark or with body colourin TL. Head moderately elongate, 7.3-8.6 in TL; snout 4.9—
basally, both finsvith bright white margins for entire extent. 6.2 and upper jaw 2.4-2.9 in HL. Eye moderately large,
The single specimen collected in 1982 has faded to mediu84—-10 in HL, above midgape. Anterior nostril in long tube;
brown with pale spots on head and anterior body, fin marginsosterior nostril with rim, above and behind anterior margin
pale, and lines of head papillae are only faintly visible. of eye. Head pores typical; two branchial pores above and
) before gill opening; dorsal-fin origin above first pore. Gill
Remarks. All known specimens are small, the largest isppening at midsidd®redorsal vertebrae 3-6, preanal vertebrae
202 mm TL. The gonads of all are immature, indicating i48-51, total vertebrae 116—-125: MVF 4-50-120 (11).
probably grows to larger size. It is known from two  Teeth strong and smooth, uniserial in adults. Peripheral
collections off eastern and western Australia, both from deg@termaxillary teeth 5-6, with 1-4 tiny teeth between
waters of 125-134 m (one collection from a lobster trap)yosterior teeth; usually 3 long median fangs. Maxilla with
Its scarcity in collections is probably due to limitedjnner row of 1-3 long slender teeth in specimens less than
COIIeCt|ng In Its deep'Water habitat and to its small size. 300 mm, p|us outer row of 9—-14 smaller teeth, becoming
These specimens differ from all known morays in theismaller posteriorly; single row of 9-11 teeth in large
dark brown coloration with contrasting spotted head angpecimens. Vomerine teeth 6-14 in single row. On dentary
bright fin margins, and in vertebral formula. of small specimens 2—4 large inner teeth enclosed by 3-6
small outer teeth continuing as row of 12—23 progressively
smaller teeth; a single row of 13—16 teeth in large specimens.
Overall pattern of pale spots and blotches separated by
brown reticulations; small pale spots on head, becoming
lichenous or snowflake-like on body and tail; occiput
conspicuously marked with several rows of larger dark
brown spots. Lower jaw and thorax uniformly pale or with
Fig. 8 faint pattern; mouth angle and gill opening dusky; anterior
o _ nostril dark, posterior nostril with dark rim. Dorsal fin
Gymnothorax cribrorisVhitley, 1932a: 330, pl. 39 (fig. 2). Holotype patterned, becoming dark posteriorly, with pale margin near
é’;’éﬁgA@Suoelgﬁslz:r?d(i‘ii)trg}ir:_ g‘l’j '}',Sﬁ,ﬁﬁvevf.s,t,lff{@gfp”mr” tip of tail; anal fin patterned basally, with pale margin for
' ' T ' ' entire extent. Color photographs (Sainsbetyal, 1984:
Description. A moderately large, elongate moray with 55; Randallet al., 1997: 36; Kuiter, 1997: 31) show dark
tapering tail; depth at gill opening 15-20, depth at anusrown spots and reticulations, the background and
15-21 in TL; anus before midbody, preanal length 2.1-2.8nowflake pattern yellowish-tan.

Etymology. From the Greekephale “head”, andspilos
“spot”. To be treated as a noun in apposition.

Gymnothorax cribrorisWhitley, 1932a

Sieved moray

Figure 8. Gymnothorax cribrorisBPBM, 343 mm TL; One Tree Island; photo by J.E. Randall
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Plate 1 Upper left: Gymnothorax austriny?NMV A.17858, 882 mm TL, holotype; Victoria, Australia. Upper
right: Gymnothorax cephalospiluAMS 1.37982.001, 171 mm TL, holotype; New South Wales, Australia. Lower
left: Gymnothorax longinquyus\MS 1.21943.017, 490 mm,; Arafura Sea; photo courtesy of A. Graham. Lower right:
Gymnothorax obesp8MS 1A.2658, 730 mm; paratype bffopterygius obesysff Montague Island, NSW, Australia.

Notes on holotypeThe holotype osymnothorax cribroris  of G. cribroris; AMS 1A.5027, 233 mm, paratype &.

is in fair condition, moderately small,exhibiting coloration cribroris; AMS 1.12629, 334 mm; AMS 1.20209-021, 333 mm;
as described above. Head pores typical except 3 branchA&S 1.20463—-020, 3: 390-410 mm; AMS 1.20581-002, 133
pores on left side. Preanal length 2.1 in TL; VF 4-51-116mm; AMS 1.20214.016, 201 mm; AMS 1.36385-002, 457 mm;
Teeth strong and smooth, typical juvenile dentition; 3 row8PBM 14365, 3: 267-343 mm; CAS 87880, 2: 283—-401 mm.
intermaxillary teeth,median row of 3 fangs; maxillary andNew South Wales: AMS 1.19103-044, 2: 112—-230 mm; AMS
dentary teeth biserial anteriorly; vomerine teeth uniseriall.23379-024, 343 mm; AMS 1.23463.201, 409 mm.

Remarks. The largest specimen we examined is 460 mm; Gymnothorax longinquus(Whitley, 1948)
none of the specimens was mature. It is taken off the east '

coast of Australia, from the Great Barrier Reef to Sydney Long moray

Harbour, at shallow depths and often in tidepools. It is also

reported from western Austia(Sainsbunet al, 1984: 55; Pl 1

Gloerfelt-Tarp & Kailola, 1984: 54; Randall al, 1997: 36). Lycodontis longinquué/hitley, 1948: 73 (holotype AMS IA.6953,

_The OV(_eraII_“anWfIake" or lichenous colour pattern .Of 720 (736) mm TL; type locality north of McKay, Queensland,
this species is similar to a number of other species. Australia).

Gymnothorax cribroriss characterised and separated fromgymnothorasp. 1. Sainsburgt al, 1984: 54 (northern Australia).
the others by the distinctive dark brown spots on the side @ymnothoraxsp. 1. Gloerfelt-Tarp & Kailola, 1984: 54.
the head and by the low vertebral count. It might be confused
with G. margaritophorughat also has dark head spots, butDescription. A moderately large, elongate moray with
which are consistently in three rows of elongate spots th&pering tail; depth at gill opening 15-24, depth at anus
radiate back from the eye, and that has a higher verteb/&$—27 in TL; anus near midbody, preanal length 2.0. Head
count (MVF 6-50-129). moderately elongate, 7.2—8.7 in TL; snout short, 2.5-6.9 in
HL; upper jaw moderate, 2.4-2.9 in HL. Eye above
Study material. Twenty specimens, 112-457 mm TL. midgape, 9.4-10 in HL. Anterior nostril in short tube;
AUSTRALIA: Queensland: AMS 1A.4619, 334 mm, paratypeposterior nostril with raised rim, above and behind anterior
of Gymnothorax cribrorisAMS 1A 5012, 252 mm, holotype margin of eye. Head pores typical, (except 1 branchial pore
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Plate 2 Upper left:Gymnothorax prasinu®VAM P.27112.001, 299 mm TL; Jervis Bay, NSW, Australia; photo by
J.B. Hutchins. Upper rightsymnothorax prasinysSydney, NSW, Australia; photo by R.H. Kuiter. Lower left:
Gymnothorax prionodgraquarium photograph; photo by R.H. Kuiter. Lower righymnothorax woodwardi
Kalbarri, Western Australia; photo by J.B. Hutchins.

visible on holotype, and holotype and one other specimeand triangular; 3 rows intermaxillary teeth, 3 long fangs in
have 7 mandibular pores); two branchial pores above amdedian row; maxillary and dentary teeth uniserial (many
before gill opening, dorsal-fin origin above first pore. Gill missing); 1 short tooth visible on vomer.
opening at midsidé2redorsal vertebrae 5-6, preanal vertebrae
59-61, total vertebrae 129-137; MVF 5-60-133 (6). Remarks. This species has not been identified since its
Teeth strong and smooth, uniserial in adults. Outedescription; it is here recognised as a valid species,
intermaxillary teeth 5-6, 3 long median fangs. Maxillary teetltharacterised by its dark coloration and distinctive vertebral
10-16, the first 4 increasing in size, then tapering posteriorlgount. It is known from only a few specimens, the largest
inner row of 1-3 long slender teeth in specimens smaller thahe 736 mm holotype. No mature specimens have been
350 mm. Vomerine teeth 1-7, short and sometimes hiddeidlentified. It has been taken from scattered locations off
Dentary teeth in single row of 15-21, the anterior 4 large, thamorthern Australia (from the Kimberly Region, Timor Sea,
abruptly smaller, not decreasing in size posteriorly. Arafura Sea, and the Gulf of Carpentaria) and from
Overall coloration very dark, with scattered indistinctQueensland, and one specimen from a Thailand fish market
grayish blotches on body; head paler, tail progressivelfexact locality of capture uncertain). It is possibly a deep-
darker; fins dark, with black margin. Anterior nostril with water species (although one depth record is of 0.1-0.5 m).
dark tip, posterior nostril with brown rim; head pores within addition, in all preserved specimens including the

fine brown rims. A colour photograph (Sainsbuwtyal, holotype, the muscles are unevenly contracted, giving a
1984: 55) shows a dark brown background with palecurious “lumpy” surface to the body rather than the usual
mottlings that were said to be gray or cream. smooth convex appearance of morays.

Notes on holotypeThe holotype ofycodontis longinquus Study material. Eight specimens, 258-736 mm TL.
is a large specimen (its total length, 736 mm, is longer tha#tusTRALIA: Queensland (“north of Mackay”); AMS 1A.6953,
Whitley’s reported 720 mm). It is dark and stiff with a tag736 mm, holotype otycodontis longinquusGulf of
through the eye, but otherwise it is in good condition, wittCarpentaria: CSIRO C1408, 620 mm. Northern Territory: AMS
coloration as described above. Head pores atypical, witt21943-017, 490 mm; CSIRO T427, 344 mm; USNM 174039,
one branchial pore and seven mandibular pores on ea860 mm. Western Australia: WAM P.30319.106, 2: 258-299
side. Preanal length 2.0 in TL; VF 5-59-134. Teeth strongim. THAILAND (fish market): URM-P 12450, 619 mm.
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Figure 9. Gymnothorax nubilyBPBM, 535 mm TL; Lord Howe Island; photo by J.E. Randall.

Gymnothorax nubilus(Richardson, 1848) 4 teeth of some specimens (juveniles and females) form an
innerrow with the anterior outer 4-8 teeth smaller; a single
Cloudy moray row of dentary teeth in specimens >550 mm.
. Overall coloration pale tan, with large, diffuse pale brown
Fig. 9 spots in irregular rows along base of dorsal fin and along

Muraena nubilaRichardson, 1848: 81, pl. 46 (figs. 6-10) Midside, sometimes forming irregular bars on tail. Head
(Holotype BMNH 1972.1.26.159; type locality Norfolk Island). Pale tan, lower jaw, thorax and abdomen paler; head papillae
Muraena eupteraGiinther, 1870: 122 (holotype BMNH in very fine brown spots forming lines on snout and top of
1855.8.16.50; type locality Raoul Island, Kermadec Islands)head (similar to those markin@ymnothorax griseus
. _ [Lacepéde, 1803] an@. castleiBohlke & Randall, 2000,
Description. A moderately elongate moray, depth at gillyyt not dark and contrasting); faint dark spots mark anterior
opening 12-22 and depth at anus 14-22 in TL; anus befoggeral-line papillae (extending to gill opening and almost
midbody, preanal length 2.1-2.3 in TL. Head moderatelys anus in some specimens). Anterior nostril brown,
elongate, 7.1-8.7 in TL; snout long and narrow, 4.7-5.7 igosterior nostril with brown rim, jaw pores in faint brown
HL; upper jaw 2.5-2.8 in HL, lips papillose. Eye moderateyings (not visible on pale specimens). Mouth angle dusky;
9.3-13 in HL, above midgape and slightly closer to rictugjark or dusky gular streaks; gill opening dusky in some
than to snout tip. Anterior nostril in long tube; posteriorspecimens. Dorsal fin patterned or dusky basally, with pale
nostril a pore above and behind anterior margin of eye. Heafargin for entire extent or only posteriorly; anal fin dusky
pores typical; 2 branchial pores above and before gilhy dark basally with noticeable pale margin. Some
opening; dorsal-fin origin before first pore, closer to rictusspecimens appear uniform medium brown due to heavy

than to gill opening. Gill opening at midside. Predorsalnycus, only the faint dark head spots and pale margin of
vertebrae 3—4, preanal vertebrae 50-54, total vertebrae 13@e fins observable.

134; MVF 4-52-132 (13).

Teeth large and smooth, uniserial in adults. OuteNotes on holotypesThe holotype oMuraena nubilais
intermaxillary teeth 6—7 plus 3-5 tiny teeth between; 3 lon¢aded but has a discernible colour pattern typical of the
median fangs (none in 680 mm specimen). Maxillary teetbpecies as described above; the lines of spots outlining the
11-16 in main row, the first 3—4 increasing in size, themead papillae are not visible, however Richardson’s figure
decreasing posteriorly; small specimens (to 350 mm) witi@ (dorsal view of the head) shows the lines of spots. Preanal
inner row of 1-3 long slender teeth. Vomerine teeth shortength 2.2 in TL; VF 3-52-132. Teeth large and smooth;
uniserial or slightly staggered, 5-14 (missing or hidden imtermaxillary teeth in 3 rows, 3 long fangs in median row;
largest specimens). Main row of 14-21 teeth on dentarynaxillary and vomerine teeth uniserial; dentary teeth biserial
large anteriorly, then decreasing slightly in size; the anterianteriorly.
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The holotype ofMuraena eupterds large and faded, Teeth smooth; maxillary teeth partially biserial.
otherwise it is in good condition; no overall colour patternintermaxillary teeth 5—6 plus 3-5 outer tiny teeth; 3 median
is visible, but dark gular folds and mouth angle can be seeteeth. Inner row of 3—-5 long thin maxillary teeth, outer row
and there is a pale margin on the posterior dorsal fin araf 16—17 small short teeth. Vomerine teeth up to 14, very
along the entire anal fin. Preanal length 2.1 in TL; VF 4small, pointed, hidden in muscle folds. Two to 4 large stout
52-134. Teeth large and smooth; intermaxillary teeth in 8ner anterior dentary teeth, enclosed by 4-6 small outer
rows, 2 long teeth in median row; maxillary dentary, andeeth, continuing as row of 16-19 teeth of varying sizes.
vomerine teeth uniserial. The species has seldom, if eveéileeth based mostly on those of two paratypes; those of
been treated since its description. The holotype fits thikolotype and largest specimen difficult to see.)
description ofG. nubilus its proportions, vertebral count,  Overall coloration of brown background with small,
tooth counts, and what remains of its colour pattern agrebright white irregular spots and semicircles. Snout uniform

pale brown, without spots, lower jaw pale but mottled;

Remarks. Gymnothorax nubilugs said to reach 680 mm. coloration of uniform intensity and spotted pattern similar
We did not find any mature specimens. It is known from &n all parts of body, abdomen, tail, and fins.

few specimens from Norfolk Island and the Kermadec
Islands, and from New Zealand, all south of 28°S. It wablotes on holotypesThe holotype oUropterygius obesus
collected with rotenone at 0-15 m. is a very large, obese specimen with distinctive coloration
The general colour pattern is somewhat similar to severals described above, the pattern uniform on head, body,
other speciessymnothorax nubilus distinguished by the abdomen, tail and fins. Dorsal-fin origin not obvious
dark spots marking the lateral-line papillae on the head arekternally; head pores small and difficult to count. Total
anterior body (although the spots may be faint and easilgngth described as 1515 mm, it is now approximately 1382
overlooked), by the pale margin on the anal fin and posterionm; because of its size, measurements taken are imprecise;
dorsal fin, and by its vertebral formula. VF 10-68-169. The mouth could not be opened to get tooth
. ) ) counts; Whitley reported 17 teeth on maxillaries and
Study material. Eighteen specimens, 205-680 mm TL.qentaries (the two paratypes have short anterior inner rows
NEW ZEALAND: ANSP 138635, 3: 309 ca. 590 mm. NMNZ of maxillary and dentary teeth). Whitley described this
21594, 680 mm. NRFOLKISLAND: AMS 1.4319, 554 mm;  gpecies in the genusropterygiusbecause the fins of the
AMS 1.20268-022, 9, 253-374 mm; AMS 1.20270-009,ho|otype are covered by flabby flesh and are not obvious
205 mm; AMS IB.5355, ca.430 mm; BMNH 1872126159,externa”y' however, they are C|ear|y visible in the

535 mm; holotype dfluraena nubilaKERMADECISLANDS:  radiograph, and can be seen externally on the two smaller
Raoul Island; BMNH 1855.8.16.50, 604 mm, holotype ofparatypes.

Muraena euptera The holotype ofsymnothorax griffiniAIM PS.29.1, is
_ presumably in the collection at Auckland (not seen,
Gymnothorax obesugWhitley, 1932a) inaccessible at present). A large specimen of 1020 mm TL,

it was described by Griffin in 1927 under the name
Gymnothorax meleagrisVhitley & Phillipps (1939) stated
Pl. 1 that it was not the trué. meleagrisof Shaw, gave it the
nameGymnothorax griffinj and referred to Griffin's
Uropterygius obesud/hitley, 1932a: 329, pl. 39 (fig. 1) (holotype description and figure. The colour description and the figure
AMS 1A.3888; type locality Montague Island, New South strongly suggest, and other data and dentition agree, that
Wales, Australia, collected in ca. 70 fms [128 m]). this name is a junior synonym &. obesusas listed in
Gymnothor_ax grlﬁan_hltIey & Phillipps, 1939: 229_ (neV\_/ name Gomonet al (1994: 207).
for specimen described &ymnothorax meleagris Griffin, Of Muraena tuhua Castle wrote (in litt, 1999): “The

1927: 138, pl. 10, fig. 2) (holotype AIM Ps 29.1, 1020 mm TL; -
type locality White Island, Bay of Plenty, New Zealand). type could not be found, except that there is [was] a cast

Muraena tuhugGriffin, 1933: 171, pl. 24 (bottom), text-fig. p. Made.” The colour was described by Griffin as “body
171 (holotype AIM lost; type locality 18 miles E of Mayor Uniform light chocolate profusely covered with pale cream
Island [Tuhua], New Zealand, caught on hook and line in 8pOts of a great variety of sizes and forms, none of which is
fms [146 m] by Mr McLachlan in August 1928). margined with a deeper colour.” The dorsal-fin origin was

o _said to be only slightly before the gill opening, with both

Description. An elongate, very large moray, depth at gillfins thick and fleshy. The colour description, proportional

opening 10-17 and depth at anus 15-21 in TL; anus jughta, tooth counts, and figure published by Griffin suggest

before midbody, preanal length 2.1-2.2 in TL. HeatthatMuraena tuhua Gymnothorax obesuand it was said
moderate, its length 8.5-9.2 in TL; snout 4.9-5.4 in HLo be from deep water (146 m) as were the types of obesus.

upper jaw 2.4-3.0 in HL; eye small, 12-21 in HL, abovecastle wrote to us: “I am convinced that thisbesus
gape, closer to rictus than to snout tip. Anterior nostril in

moderate tube; posterior nostril with short tube, well befor®emarks. Gymnothorax obesuis known only from the

eye margin. Head pores typical; two branchial pores abov®lotype, two paratypes, and one additional specimen; all are
and before gill opening; dorsal-fin origin above gill openingarge, 730—1720 mm, the 730 mm specimen is a spent female.
and behind second branchial pore. Gill opening at midsidghey were taken from temperate waters of southern Australia
Predorsal vertebrae 9-10; preanal vertebrae 68-72; totid New Zealand south of 35°S; the type specimens were taken
vertebrae 166-172; MVF 10-70-169 (4). in 73-128 m on the continental shelf off New South Wales

Obese moray
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and Victoria, and the fourth specimen from North Island, Newof small specimens (<25&m) with pale margin or pale
Zealand, by hook and line in 128 m. Whitley mentioned in th@osteriorly; those of larger specimens with body coloration.
original description: “A living specimen in Taronga Park

: : . . Notes on typesThere are no type specimens for species
Aquarium, Sydney, lies with the head protruding from a hea . . . -
of rocks in the usual moray fashion.” fescribed by Guichenot, and his descriptiorMairaena

This is a valid species with an unusual colour pattern ﬁorphyreusrvas very brief; species’identification has long been

odd-shaped, distinct small white spots on a brow ased on his colour figure on pl. 11 (fig. 2), which depicts a

background (as depicted in Whitley’s figure) that is unlikereddish brown moray upon which yellow marbling and small

and not to be confused with that of any other species. 2k brown spots are superimposed. (The dorsal-fin origin is
depicted as being far behind the gill opening, and prominent

Study material. Four specimens, 730—-1720 mm TL. €xternal upper and lower jaw bones are visible, not characters

AUSTRALIA: New South Wales: AMS 1A.3888, 1382 mm Of the species.) Although no type specimensforaenophis
TL, holotype ofUropterygius obesysAMS 1A.2658, 730  Porphyreusare known to exist (Bauchet al, 1993), we are
mm, paratype of). obesusVictoria: AMS IA.4072, 860 hesitant to designate a neotype as an end in itself.

mm, paratype of). obesusNEW ZEALAND: Poor Knight's The holotypes oMuraena chilensisindGymnothorax
Islands: NMNZ P.5492, 1720 mm. obscurirostris and the two syntypes d@dymnothorax

Wienerihave been re-examined, and data are included in
, the above description; vertebral counts are 8-60-13Vifor
Gymnothorax porphyreugGuichenot, 1848) chilensig, 6-59-138 forG. obscurirostri$, and 6-62-137
and 5-60-138 for syntypes @. Wieneri Randall &
McCosker (1975) place@ymnothorax obscurirostris
Fig. 10 Rendahl in the synonymy &. porphyreuson the basis of
its described morphology and coloration, but were unable
Muraenophis porphyreuSuichenot in Gay, 1848: 342, pl. 11 (fig. to examine the holotype. We have examined the holotype,

2) (no type known; type locality Juan Fernandez Island, Chile)which is in good condition, and determined that it is clearly
Muraena chilensisGiinther, 1871: 674 (holotype BMNH a specimen o6. porphyreus

1871.9.13.881,; type locality Chile). )
Gymnothorax Wieneri$auvage, 1883: 161 (2 syntypes, MNHN Remarks. Gymnothorax porphyreugrows to a large size;

Lowfin moray

4868; type locality Chile or Peru). our largest specimen is 1030 mm. Four of the study
Gymnothorax obsc_urlrostrlRendahl, 1921: 62 (holotype NRM specimens afemales (395-803 mm), the 803 mm specimen
7103; type locality Easter Island). ripe with 1.4 mm eggs. None are mature males. The species

I frequents cool waters of the eastern Pacific off Gl Peru
Desc_rlptlon. A large moray,_elonga_te when small, large nd is found at Easter Island, the Kermadecs, Norfolk and
specimens stout, depth at gill opening 12-20 and depth Brd Howe Islands, and waters of New Zealand, all south

anus 13-30 in TL; anus near midbody, preanal length 1.9~ - ... :
. ' -of 25°S; it was caught by rotenone, hook and line, and spear,
2.3 in TL. Head moderate to short, its length 7.3-10.5 'ﬁt shallow depths recorded to 13 m.

TL; snout short and broad, 4.6-6.1 in HL; jaws moderate
e X ' . ' ; ' Gymnothorax porphyreus/as treated by Randall &
upper jaw 2.0-3.01n HL. Eye above midgape, slightly CloseI(/IcCyosker (19759 Zg)ywho determined 3;\nd listed its

postorior nosirl above nd before. eye, raised of in shoflTOTYTS: the described species were al from the eastern
. acific, but they found no differences between specimens

tube with flared crenulate margin. One (925 mm) specimeﬁ .
P ; I om that area and from Lord Howe Island. Our specimens
with ridge of 4 small rounded flap-like projections on nap rom Norfolk Island, the Kermadec Islands aﬁd New

between eyes. Head pores typical; 2 branchial pores, t :

: : : C aland show no differences from oth@r porphyreus
second pore just above gill opening; dorsal-fin ongm_ab_ov%ome of the specimens from New ZeaFI)an% }/]ad been
or before first pore. Gill opening a diagonal slit at midside, ntified by various museum personnel @s griffini

Predorsal vertebrae 5-8, preanal vertebrae 57-62, to hitley & Phillipps, a species that we and Castle have

vertebrae 137-144; MVF 6-59-140 (26). placed in the synonymy @. obesusThe identity ofG.

mO-I(_jeeerg:es}'g?]r&?ﬁbté'raRAgalfrI]arrévirgfogﬁ?e’rp?étr'na;%”g'rsetgg,:’ riffini has not been confirmed, but the description of its
: b Y olour and its posterior nostril fits that @f obesusather

usually 6, with 3—-12 small outer teeth present in both sm
and large specimens; usually 3 caniniform teeth on midlin %a{'h?agvc;%||pggﬁ’gﬁgﬁgﬁ is similar to that & flavi-

Inner row of 1-6 long slender maxillary teeth anteriorly,

. : .’marginatuswhich is a tropical species with the gill opening
outer row of 10-18 shorter stout teeth changing little i . .
size. Vomerine teeth short and sharp, usually in single rof. 2 defined black blotch, the head pores not noticeably

of 6-12 teeth (the 925 mm specimen has 24 biserial teet ark, and a pale (yellow-green) margin on the posterior fins.

; . .—~""The overall coloration is also similar to that®f parini,
Dentary teeth 18-27, the first 47 large and increasing Which is found in cool southern waters of the Indian Ocean,

size, then abruptly smaller, changing little in size; outer ro ; : X
of 2—15 short pointed teeth flanking main row anteriorly\fl!)Ut that has conspicuous pale margins on the fins.

extending back in some specimens. Study material. Forty-five specimens, 61-1030 mm TL.
Overall colour dark grey dsrown with darker mottling, CHILE: BMNH 1871.9.13.881, 345 mm, holotype of
head, body and fins with similar coloration; nostrils and heaMuraena chilensisEASTERISLAND: NRM 10986, 259 mm,
pores noticeably dark. Snout dark, mouth angle dark, gitiolotype ofGymnothorax obscurirosti<CAS 24762, 210
opening dusky or dark, but not in a defined black blotch. Finsim. Juan Fernandez Island: ANSP 122775, 850 nsm€eC
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Figure 10. Gymnothorax porphyreu815 mm TL; Easter Island; photo by J.E. Randall.

or PERU: MNHN 4868, 2: 760-765 mm, syntypes of Notorabula callorhyncha-Whitley, 1934: 154 (new genus,
Gymnothorax WienerPERU: Lobos de Afuera Island: SU  orthotypeMuraena callorhynch&unther, 1870).
37399, 15: 61-400 mm. RAPA: Haurei Bay: AMNH 56170

. . 'Description. A large, elongate moray with tapering tail,
203 mm. New ZEALAND: Bay of Plenty: NMNZ 2720, 1030 ) ) X ]
mm; NMNZ 36757, 3: ca. 935-1065 mm: NMNZ 36458, d€Pth at gill opening 12-20 and depth at anus 15-23in TL;

. . i anus usually near or before midbody, preanal length 1.9—
?ﬁrﬁé'LézR?J a%%vr:Tsm':DOLgl\IASSLAlN%yG'\g’_\IOZZgG%i% Zr?r?] 2.2. Head short, 8.0-10 in TL; snout moderately short, its

AMS 17368-043, 2: 301-404 mmEKMADEC ISLANDS: length 5.0-6.4 in HL; upper jaw moderate, 2.4-3.0 in HL;
NMNZ 4509 595 mm: NMNZ 7019. 945 mm: NMNzZ &Y€ small 10-15 in HL, above .mldgape_.Anterlor nostril in
7020. 803 mm: NMNZ 28615. 99 mm: NMNZ 28616. 3: Moderate to long tube; posterior nostril above and behind
89-154 mm: NMNZ 35117, 202 mm;'NMNZ 35144" 3. anterior margin of eye, raised or in short tube with crenulate

245-403 mm: NMNZ 35150. ca. 610 mmUgYRALIA: New rim. Head pores typical; ranchial pores, second pore just
South Wales: AMS | 23379'_00'2 827 mm ' above gill opening; dorsal-fin origin above first pore, closer to
' ' ' ' gill opening than to rictus. Predorsal vertebrae 4—7, preanal

) , vertebrae 5660, total vertebrae 134-140; MVF 5-58-137 (16).
Gymnothorax prasinugRichardson, 1848) Teeth stout and smooth; maxillary teeth biserial anteriorly.
Main intermaxillary teeth 7-10, plus 1-6 small outer teeth; 3
stout median teeth. Short inner row of 2—6 (usually 3—4)
Pl. 2 moderately long maxillary teeth in specimens of all sizes; outer
Muraena prasinaRichardson, 1848: 93 (holotype BMNH W of 10-18 moderate teeth. Vomerine teeth 9-14, sm_aII and
uncatalogued: type locality Bondi Bay, Sydney, Australia). Usually uniserial (19 were counted in the holotype, the first 11
Gymnothorax jacksoniensieeker, 1863: 450 (holotype RMNH teeth biserial, possibly an artifact of preservation). Usually
3780; type locality Port Jackson, NSW, Australia). 4 large inner dentary teeth, outer row of 19-25 teeth, the
Gymnothorax maculaepinnBleeker in Steindachner, 1866: 473 anterior 3—6 small and enclosing the large teeth.
(syntypes missing; type localities Port Jackson, Macassar, Hong Body and fins dark brown, usually covered with pale
Kong [the latter two questionable]). (greenish) mucus. Head pale brown, with median dorsal
Muraena callorhynchaGunther, 1870: 122 (holotype BMNH  hae streak bordered on each side by dark brown streak from

1861.5.18.7; type locality Freemantle, Western Australia). snout to behind eye. Nostrils and head pores dark,

Muraena krulliHector, 1877: 468, pl. 8 (fig. 107a) (holotype lost; o agting with head coloration: anterior nostril dark

locality B f sl New Zeal . . .
Gy%?l%tl‘?g?al)t(y|e:‘goc;ssoat.{‘dféGS?WS4e?iga.n?_)(h0|0type QVM around base, posterior nostril dark brown; head pores dark,

1964.5.15; type locality George Rock, N of St. Helens S0metimes with white rims bordered by dark brown
Cornwall, Tasmania, in crayfish net set at 10 fms.) pigment. Fins dark, tip of tail sometimes pale. In life, body

Verdithorax prasinus-Whitley, 1931: 311 (new genus, orthotype colour brown to dirty yellow to green; green colour may be
Muraena prasinaRichardson, 1848). due in part to a heavy mucous coating.

Southern green moray
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Notes on typesMuraena prasinawvas described from a (original number 123) is identifiable as a specimerGof
“dried skin” of 23.5 inches, collected by a Mr McGillivray, prasinusltis dark brown and has the dentition, morphometry,
and from notes made at the time of capture. The holotypend vertebral formula (5-59-138) appropriate for the species.
was located in 1995 in the BMNH dry collection; the head ) ) ]

and the skin of the left sidead been mounted on a strip Remarks. The largest specimen we examined is 855 mm;

of wood, so that it appeared to be a whole stuffedone of the specimens is mature. Itis a well-known species
specimen; the base was labellddraena afra(Giinther’'s  in the south temperate waters of Australia and New Zealand,

identification), but the original name and locality wereand is said to be common off New Zealand, southeastern
pencilled on the bottom of thetand. It is dark overall, and southwestern Australia, and taken at depths to 40 m. (A

with no visible pattern, the anus not discernible (the ang@Pecimen ofG. prasinusreported from Cape Radstock in
fin had been removed). Teeth are in good condition an@r western South Australia [Glover & Branden, 1983] is
countable (but many are missing); apparently 3 rows oq;r_esume_d to have_been extrallnjltal [Hutchins, 1994: 59].)
intermaxillary teeth, 3 long median fangs; uniserialltis readll_y recogmsed by its uniform brown coloration (|r_1
maxillary teeth (plus one inner tooth); Vomerine teethPreservative) with contrasting snout streak, dark nostrils
numerous and partially biserial; dentary teeth biserial. ~and head pores. Itis commonly known as the “Green moray”
The holotype ofGymnothorax jacksoniensiwas N Australia a_nd the “Yellow moray” in New Zealand. We
received from the Australian Museum. It is a large darleropose thatitbe commonly known as the “Southern green
specimen with black nostrils and black head pores, and hE¥ray” so as to avoid confusion with the Green moray of
the dorsal and anal fins dissected for their entire length, &€ CaribbeanQ. funebri and the Green or Chestnut
is characteristic of marleeker moray types. Preanal length moray of the eastern PacifiG(castaneys
1.9in TL; VF 5-58-134. Intermaxillary teeth in 3 rows,median Whitley (1931), without explanation, described the new
row of 3; maxillary and dentary teeth biserial anteriorly;genusverdithoraxto includeMuraena prasinandM. krulli.
vomerine teeth uniserial. Giinther included this species undérwas soon synonymised witBymnothorax Whitley
his catch-all listing oMuraena afra(an eastern Atlantic (1934), with minor explanation, describBldtorabulato
species); it has more recently been included in the synonydqcmdeMUfae”a callorhynchabased on Ogilby’s (1907)
of Gymnothorax prasinuisy Paxtoret al (1989: 131). placement of that speciesiabula a genus where it also
Gymnothorax maculaepinnisas named in a paper by did not belongNotorabula like Verdithorax was soon
Steindachner on the fishes of Port Jackson. It listed thrénonymised wittGymnothorax

specimens of the moray from Port Jackson, Macassar and Ho, . . : .

Kong, which were presumably in the Vienna Museum at th %dy materlall. Thirty-nine specimens, 155_855. mm TL.
time. The brief account followed the listing @f prasinus EWfgfﬁAN?AagﬂlNl%;g?Sgig?%%énm' f&@?'ﬁé;’%"vo%
the single difference mentioned was that this species posses t ?i?\)ls 116861 013 483 mr'nAMS 119943 _020’
a second row of 1-3 palatine teeth. A search was made at N 9 rTnT AMS 12177 4_63 1 1731?:_:3:’% mm: AMS | 28_738—'

in 1997 for specimens labelled @s maculaepinnisr asG. 24, 6: 280-700 mm: AMS 1.31124-006, 6: 70-304 mm:
prasinus but none were found under either of those name 3P 135449 3 142-338 mm- ANSP 138735 8: 229-450
the types are considered to be missing. The inclusion of tmm; BMNH uncatalogued, ca.610 mm (mounted half-skin),

species in the synonymy @ymnothorax prasinuseems ) X :
L . ; holotype ofMuraena prasinaCAS 87884, 2: 350-446 mm;
justified (for the Port Jackson specimen), since the two specﬁ%‘w 61526, 2: RMNH 3780, 572 mm. holotype of

\t’éiiﬁ S: ?gﬁﬁgnogéyrﬁ% g:}ﬁ;rerzrr]lgre:y;n the palatine (mavillary ymnothorax jacksoniensiictoria: NMV R.8085, 855 mm.

. : Western Australia: BMNH 1861.5.18.7, 476 mm, holotype of
The holotype oMuraena callorhynchas dark, with a . o
median pale streak bordered by brown bands on each SiM?r: aﬁnla tc:allorrgnrcnhr?'l;?]sTanlla. Q\I/M 1964: 5: 0015, 815
which extend from the snout tip to the eye, and it has dafk™M: holotype olymnothorax leecole
head pores. Dorsal-fin origin behind gill opening; preanal

length 2.0 in TL; VF 11-60-137. Intermaxillary teeth in 3 Gymnothorax prionodorOgilby, 1895
rows, median row of 3 teeth; maxillary and dentary teeth Indo-Pacific spotted moray
biserial anteriorly; vomerine teeth not seen. The holotype

exhibits the characters &. prasinusexcept for the origin Pl. 2

of the dorsal fin; itis placed in the synonymy@fprasinus  Gymnothorax prionodo®gilby, 1895: 720 (holotype AMS 1.3324,
as listed in Paxtoet al (1989: 131), the dorsal-fin origin  "in the Old Collection of Australian fishes; type locality Port
considered to be anomalous. Jackson, NSW).

The holotype oMuraena krulli“with little doubt does not  Muraena mieroszewskiteindachner, 1896: 222 (holotype NMW
exist, along with many of Hector's types” (Castle, in litt., 1999). 61642; type locality Kobe, Hiago and Nagasaki, Japan).
The “31.5 inch” specimen was briefly described as unifornymnothorax leucostigméordan & Richardson, 1909: 174, pl.
dark brown without any light or dark markings, and illustrated_ 8 (holotype FMNH 52124; type locality Takao, Formosa).
by a line drawing. It was put in the synonymyayimnothorax Gy[lng‘s‘t)]t_ht‘;gj‘é‘Igggﬁﬁﬁgg;‘;éégé&%a(rrll‘;'togfgsaﬁ;JMT 8628
?g?ﬁgﬂz?gty%réﬁ; t(r]]'g%l?ng?’t%)é wg%gizﬁgsg%ggq aCCeS{yuraena shirleyiGriffin, 1933: 172, pl. 24 (top), text-fig. p. 173

L holotype AIM Ps.289.1, type locality Mokohinau Islands, New
The holotype ofGymnothorax leecot&cott (1965) is in (Zea|a¥,%). yp 4

the Queen Victoria Museum, Launceston, Tasmania, and Wegcodontis wooliensigvhitley, 1968: 33, pl. 8 (fig. 1) (holotype
examined by the junior author. The 808 mm TL specimen AMS IB.7941; type locality off Wooli, 29°52'S 153°20'E, NSW,
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Australia, trapped in deep water). pale variety ofs. prionodon but there are... differences...”
Serranguilla prionodor-Whitley & Phillipps, 1939: 228 (new genus, Griffin had previously (1926) described a 714 mm specimen
type specieSymnothorax prionodo@gilby, 1895). of G. prionodonfrom Mokohinau Islands (northeastern

- : . . . North Island, NZ).
Description. A large moray with tapering tail; depth at gill 11,4 holotype oLycodontis wooliensiis a moderately

opening 11-17 and depth at anus 13-21in TL; anus befotgqe male specimen with a tapering tail and is in good
midbody, preanal length 2.0-2.2. Head elongate, 6'8_8§2dition. It ig medium brown, t?le hgad spotted dorsally,
in TL; snout long and narrow, its length 4.6-6.8 in TL, heaq,qy yith large, irregular pale spots which are divided into
bulbous behind; jaws long, upper jaw length 2.1-3.0 in HLge g ments; dsal fin spotted, anal fin spotted basally with
Eye small, above midgape, its diameter 10-14 in HLgaer margin (adult coloration). Total length, 773 mm (longer
Anterior nostril in long tube; posterior nostril above anteriog, | Whitley’s 740 mm); preanal length 2.0 in TL; VF 6-54-
margin of eye, with raised rim. Head pores typical; 2,45 |ntermaxillary teeth in 2 outer rows, no median teeth:
branchial pores above and before gill opening; dorsa"f'%axillary vomerine, and dentary teeth uniserial.
or_igir_1 above or before first branchial pore. Gill opening at 1,0 idéntity ofGthnothorax prionodohas not been well
midside. Predorsal vertebrae 4—7; preanal vertebrae 53— mented, and we found few specimens in collections. Some
total ver t_ebrae.135—l42; MVF 6-54-138 (8). underwater photographs have been identified as that species
Dentition uniserial; teeth smooth (not serrate), few, longcgleman, 1983: 41; Castle, unpublished). Studies of those
and slender, frequély broken or missing. Intermaxillary teeth neimens and comparison with the holotypes of several white-
6-6, 0-3 long median teeth (absent in adults). Maxillary teell} ;104 species described from the northwestern Pacific suggest
7-15, decreasing moderately in size posteriorly. Vomerine tegffiq ,ngpecific with several described species, all from deep
0-8, short and hidden in muscle folds. Dentary teeth tall andyerate watersduraena mieroszewskindGymnothorax
slender, 11-23, decreasing in size posteriorly. nirosusfrom Japanymnothorax leucostignfeom Taiwan,
Background colour medium brown, with small t0 5 yeodontis wooliensisom New South Wales. Holotypes

X ; P these have been recently re-examined, data recorded and
on dorsal head, lower jaw uniform tan; thorax and abdomep

i ; FfIUded in the description above. They are all larger specimens,
spotted in large specimens. Body spots smalll, ocellated, agd aye the large complex spots of adults as described above
moderately separated in small specimen (the holotype

: LS . i nd as depicted in recent photographssgmnothorax
becoming larger and divided into segments in largefionoqon The holotype osymnothorax mieroszewsisia
specimens, sometimes fewer, more widely separated, al

h X ! ge specimen with excellent colour pattern and VF of 5-54-
ocellated on tail. Both dorsal and anal fins slightly darkq 35. that ofG. leucostigmanas a similar colour pattern and
with 12 rows of spots, frequently a row on margin of finsy g ot 5.53.136; the holotype . wooliensiss described
some of whichmay be joined, but not forming a 5,6 Gymnothorax nirosusias described in Japanese by
continuous pale margin on fins. Mouth angle and gillraaya in 1918, and later (Tanaka, 1931: 21) listed(as
opening dusky;. dark gular _folcp:reser)t. Color photos N nivosus[sic]) as a junior synonym . mieroszewskiiThe
Coleman (1983: 41) and Kuiter (1993: 33) show a reddistyg| g ne has been declared lost; the name is retained in the

brown background with small pale spots dorsally on th nonymy ofG. prionodonbased on Tanaka’s synonymy of
head, larger and extending ventrally on the body, ang nirdsuswith G. mieroszewskii

slightly smaller, more widely spaced, and ocellated on the
tail. In the largest (866 mm) specimen from New ZealandRemarks. Gymnothorax prionodois said to reach 1000
the spots were separated and ocellated on the entire badyn (Coleman, 1983: 41). Our largest study specimen is
and tail similar to the spots on the holotype. 866 mm; the 498 mm specimen is a developing female, the
866 mm a male. Our specimens are from moderate to deep

Notes on typesThe holotype oGymnothorax prionodon waters (recorded 37-128 m) south of the equator, off
is moderately small, in poor condition, its jaws dissectedouthern Queensland and NSW on the east coast of
and broken. It is faded brown, with small, pale, well-spacedustralia, and off New Zealand. North of the equator, it is
ocellated spots visible on the body and tail, and a row alorighown from off northern Taiwan and Japan.
the base of the dorsal fin. Preanal length 2.2 in TL; VF 6- Lycodontis johnsorBmith, 1962, taken off the east coast
58-140. Teeth mostly missing (sockets visible); the fevof Africa and in the Red Sea, is very similaGoprionodon
remaining show a basal knob but are not serrate (asit there are subtle differences in adult coloration; juveniles
described by Ogilby); subsequent descriptions of the specie$ both have separated, ocellated pale spots, but adults of
note “None of teeth serrate” (Griffin, 1926: 538). johnsonihave numerous closely-set white spots separated by
Intermaxillary teeth in 2 outer rows, no median teethprown reticulations. Another similar speciesGs kidako
maxillary and dentary teeth uniserial, no vomerine teeth (ffemminck & Schlegel, 1846), also from the northwestern
few depressions could be sockets). Pacific and Queensland, and the closely refatedphostigmus

The holotype oMuraena shirleyiwas not seen by us Chen, Shao & Chen, 1996, from Japan and Taiwan; they are
but was previously examined by Castle (in litt., 1999) whaeadily separated by the colour pattern of larger “snowflake-
provided its catalogue number, length (1030 mm), and Vkke” spots, a prominent pale margin on the anal fin, and more
(4-53-1367). Its proportions, counts, dentition, and colowertebrae (MVF 5-55-141 and 4-54-141 respectively).
description, as well as Griffin’'s figure on plate 24 (top), Gymnothorax prionodois the type species for the genus
indicate it is a junior synonym @ymnothorax prionodan  SerranguillaWhitley & Phillipps, the new genus that they
Griffin himself said “At first sight it might be taken for a based on Ogilby’s statement that it possessed serrate teeth,
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and the common name applied to this species was tlemarks. This species is fairly common off western
“sawtooth moray.” However, the holotype and all specimenéwustralia but has not been taken elsewhere. The largest
examined do not possess serrate teeth. known is 577 mm, but no mature specimens were seen. It
) ) ) inhabits offshore waters; one specimen was reported from
Study material. Eight specimens, 315-886 mm TkPAN: 182 m. It is best identified by its colour pattern of pale

NMW 61642, 832 mm,; holotype duraena mieroszewskii nolygons on the dorsal half of its body and by its very
TAWAN: ANSP 176116, 2: 482-535 mm; FMNH 52124, 790gender, stiletto-like teeth.

mm, holotype osymnothorax leucostigmAusTRALIA: New

South Wales: AMS 1.3324, 315 mm; holotyp&gfmnothorax ~ Study material. Eleven specimens, 302-577 mm TL.

prionodon AMS 1B.7941, 773 mm, holotype a@fycodontis WESTERN AUSTRALIA: CAS 87879, 245 mm. Cape

wooliensisQueensland: QM 19153, 498 MNEWZEALAND ; Naturaliste—Geraldton: AMS E.2473, 302 mm. Houtman

Bay of Plenty: NMNZ 4857, 866 mm. Abrolhos: AMS 1.7235, 310 mm, paratype@®@mnothorax
woodwardi Nanduran: AMS 1B.1635, 575 mm. Pelsart
Island: AMS 1.12224, 420 mm, and AMS 1.12225, ca. 577

Gymnothorax woodwardMcCulloch, 1912 mm, paratypes dsymnothorax woodwardRottnest Island:
AMS 1.20240-001, 2: 330-374 mm. Swan River: AMS
Woodward’s moray 1.13147, 424 mm. Perth: CAS 131886, 2: 495-575.
Pl. 2 Notes on additional

Gymnothorax woodwardVicCulloch, 1912: 80, fig. 1 (holotype Australian and New Zealand muraenids
WAM P.13263.001; type locality Pelsart Island, Western Type specimens
Australia).
Muraena helena australiadRichardson, 1848: pl.49 (figs.

Description. A moderately large moray, depth at gill , ; .
opening 12—-24 and depth at anus 14-23in TL; anus befp}%\%g'r;iglowpe BMNH 1847.5.10.16, 25 in. (594 mm) TL;

midbody, preanal length 2.1-2.3 in TL. Head 7.7-8.6 in
TL; snout elongate, 4.4-5.4 in HL, upper jaw 2.0-2.6, ané Muraena helend.innaeus, 1758
eye 9.3-11 in HL, slightly closer to rictus. Anterior nostril

in long tube; posterior nostril a pore above anterior margilg r pl. 49 following Richardson's description bfuraena
of eye. Head pores typical; 2 branchial pores above a :

before gill opening; dorsal-fin origin above or before first lenafrom Gibraltar; measurements are presented for the
gt op 9 9 %:))ecimen from Australia (which agree with the designated

The nameMuraena helena australiagppears in the caption

pore, closer to rictus than to gill opening. Gill opening ak, . he) and for a 30 inch specimen from Gibraltar. Counts
gltgfl\(,jeeﬁ;;?g: rls:? 4|1\_/i£1t§b I&T\?Iﬁ fég_riggz?g\)/ertebrae 56— bportions, dentition, and vertebral counts are typicaVtfor
Teeth long and smootr’1 very slender and éharp uniserthlenafrom the eastern Atlantic and Mediterranean. The
in adults. Peripheral inte}maxillary teeth 6 plus (’)_4 tinyfi')_ca_llty of Australia is considered to be erroneous. Supporting
teeth befween present in small specimens, not visible IIh|s is the fact that the original catalogue eptryhs;s no Iocaht_y;
: ’ ; ' . ; the same page two other morays are listed with no locality:
specimens greater than 400 mm; 3 very long stlletto-llkrM polyzonaknown from the Indo-Pacific, a. pavonina

median teeth. Maxillary teeth 9-14, decreasing in Sizgy i\ described without a locality and considered by early
posteriorly, plus 1-2 longer inner teeth in specimens small Lithors (Richardson, 1848; Giinther, 1870) to be from the
g(])?r?eﬁ?noesmgé Voerrr':(;'n&;?r?t:‘ov%_olfl’l;ffg ;gr?t;?u?:(; South Seas”, but later discovered (Boh#itel, 1989: 199)
larqe anterior?g and decreasing in size osteyriorl rt10 most probably have been collected at Ascension Island in
songwetimes a fev)\// finv outer teeth a?]teriorl P Ythe Atlantic Ocean. Ogilby (1907: 11) unnecessarily created
y . . .. the replacement namduraena voraxfor Muraena helena
Body colour pale tan with brown reticulum outlining australiae Richardson, and we includerax within the
pattern of about 3 rows of large polygonal pale spot '

dorsally, pale and unpatterned ventrally. Head pale, Wit%ynonymy oM. helenalinnaeus.

dark or dusky gular streaks and mouth angle; pale anguraena cancellataRichardson, 1848: 87, pl.46 (figs. 1—
unpatterned ventrally. Dorsal fin patterned or dusky basally) BMNH, 3 syntypes, 17.5 in. TL (not found); Western

with pale margin posteriorly; anal fin dark basally with aystralia, Surgeon Bynoe; Cape Upstart; Sumatra, College
narrow pale margin. A colour photograph of a live specimegf syrgeons. (from Richardson).

appears in Kuiter (1997: 31).

= Gymnothorax undulatu@ acepede, 1803)
Notes on typesThe holotype, WAM P.13263.001, was not

seen by us; the data presented in the original descriptid¥ione of the syntypes duraena cancellataan be located
were based on the holotype and four paratypes. W@ne must have been extensively dissected to provide
examined three of the four paratypes, now at AMS, anRichardson’s description of organs, osteology, and vertebral
data vere taken. They have coloration similar to that depictedounts). The colour pattern described and illustrated, as well
in figure 1 of the original description. The vertebral formulaeas the tooth and vertebral count of 4-50-127 given by
of the three paratypes examined are: AMS 1.7235, VF 4-5@Richardson, fitGymnothorax undulatusith which it has
134, and AMS 1.12224-12225, VF 4-56-137 and 4-58-135.long been synonymised.
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Gymnothorax chalaziusiaite, 1904: 145, pl.17, fig. 2. preanal length calculated as 2.2 in TL. Teeth long, acute
Holotype AMS 1.5479, 415 (413) mm TL; Lord Howe fangs, largest anteriorly, an inner row of 4 maxillary teeth.

Island; E.R. Waite and A.R. McCulloch. This generalised description of a very small specimen
provides few clues to its identity, and the name must be
= Gymnothorax eurostu@bbott, 1861) considered momen dubium

The holotype ofsymnothorax chalazius relatively stout  znarchias insuetuswhitley, 1932b: 272, fig. 1. Holotype
anq of moderate size, dark brown overall, with faded buk ;g IA.4448; 185 mm TL: Australia, Queensland, Low
typical colour pattern of about 4 rows of dark spots dorsallyg|ag off Port Douglas; G.P. Whitley, Boardman
and small pale spots overall, visible on head, body and fins. T ' '
Total length 413 mm; preanal length 2.3 in TL; VF 6-48-= Uropterygius nomen dubium
124. Teeth numerous, short and stout; intermaxillary teeth
in 5 rows across with 2 in median row; maxillary and dentaryfhe holotype is small and completely faded with no
teeth biserial; vomerine teeth uniseri@ymnothorax discernible pattern; there is a large hole behind the anus.
chalaziuswvas put in the synonymy &. eurostudy Randall  Preanal length 2.2 in TL; VF 98-104-115. Teeth numerous,
& McCosker (1975: 25); the holotype and other specimenong and hooked back; intermaxillary and maxillary teeth
identified asG. chalaziusat AMS are specimens @. continuous, with an inner row of fewer well-spaced teeth
eurostus (AMS 1.6271, 315 mm; Lord Howe Island; “Old and an outer row of many small teeth; vomerine teeth long
Collection”, registered before Sept. 1903, may be thand well-spaced; inner row of long dentary teeth, outer row
paratype mentioned as “a second example... 320 mm... fhostly missing and uncountable.

o This species was put in the geugarchiaswhen it was
Gymnothorax dakiniWhitley & Colefax, 1938: 285, pl.  thought that species sharchiashad a long dorsal fin (found
14 (fig. 2). Holotype AMS 1A.6990, 576 mm TL (lost); to be a fold of flesh, the fin-rays confined to the tip of the tail).
Nauru, Gilbert Islands; Prof. W.J. Dakin; 1934. It lacks the fourth supraorbital pore that defidemrchias
and therefore belongs Wropterygius the species cannot be
determined due to the poor condition of the holotype. Recent

The holotype ofGymnothorax dakintannot be located in publications (Paxtoet al, 1989: 127; Eschmeyer, 1998: 780)
the Australian Museum. It was described as a large moralyave misspelled the species nameiresentus

yellow brown mottled with dark, the edge of the fins pale_. . . . )
dirty-yellow, with gill opening and mouth angle not dark. Fimbrinares mosaicaWhitley, 1948: 72. Holotype AMS

. : IA.3926, 1033 (1069) mm TL; Point Banks, Botany Bay,
Total length 576 mm; calculated preanal length 2.4 in TL i )
Teeth smooth; vomerine teeth “a well developed row of\SW: 2 m; H. Warner; 23 June 1929.
each side.” The proportional data, colour of the body and
fins, and biserial vomerine dentition suggest that it might

be Gymnothorax flavimarginatysa common tropical The holotype is large and hard, measurements taken only
species but which has the gill opening in a dark blotch. Thgpproximate. It is dark tan with dark brown reticulations
name is therefore considered to beoanen dubium forming large squares along body and tail, the squares
patterned with small brown spots; fins similarly patterned;
: ) o head with diffuse pattern. Mouth not closing completely,
B.2466, 8.11 in. (195 mm) TL; Australia?; J.S.C.Dumonte,hqsing long fang-like teeth; posterior nostril above and
Austrolabe Expedition; 1826-1829. before eye, the inside of the nostril protruding (the tassel-
- ; like fringes mentioned by Whitley which are the basis for
Gymnothorax pictugAhl, 1789) his new genug&imbrinareg. Preanal length 2.2 in TL; VF
The holotype is small, shrivelled, and difficult to measure6-54-145. Teeth numerous, of varying sizes with many long
it is pale, with 3 rows of dark spots along body, includingangs, mouth not closing completely. Intermaxillary teeth
abdomen; head and lower jaw spotted. Total length 195 mrif} 5 rows across, with 4 median teeth; about 2 rows of long
preanal length 2.1 in TL; VF 9-57-131. Intermaxillary teethfang-like inner maxillaryteeth plus irregular outer row of
in 3 rows, 1 short tooth in median row; maxillary and dentarghorter teeth of varying sizes; no vomerine teeth visible; 11
teeth uniserial; vomerine teeth staggered. Coloratiorlong inner dentary teeth, irregular outer row of teeth of varying
proportions, and vertebral count support its identity a§izes, none as large as those of inner row. This species was put
Gymnothorax pictus in the synonymy oEnchelycore ramoséy Randall &
McCosker (1975), based on coloration and dentition.
Gymnothorax garsia@Vhitley & Colefax, 1938: 286, pl. 14
(fig. 3). Holotype AMS 1A.7171, 129 mm TL (lost); Gilbert Gymnothorax ramosusriffin, 1926: 539, pl. 94. Holotype
Islands, on reef flat; Prof. Harvey Sutton; March 1937. /;ll\/ll: Wgangaroa and Bay of Islands, North Auckland, New
ealand.

= Gymnothoraxnomen dubium

Enchelycore ramosgGriffin, 1926)

Muraena elegantissim&aup, 1856: 67. Holotype MNHN

= Gymnothoraxnomen dubium
_ _ = valid asEnchelycore ramoséGriffin, 1926)
The holotype cannot be found in the Australian Museum. It

was described as dark uniform brown to black, with a narroWe did not see the holotype or the paratype and are unaware
edge of white around tip of tail. Total length 129 mm;of recent information concerning their existence. The colour
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pattern of large, spotted, polygonal spots formed by daré. pseudothyrsoidep&ymnothoraxsp. 3 isG. mccoskeri
reticulations on head, body and fins, dorsal fin with narrovand theirtGymnothorax reticulariss G. minor. In addition,
pale margin, anal fin dark basally with pale margin, isve have identified those species listed in Sainsketial
depicted on plate 94, as is the fang-like dentition. Coloon page 331 as followsGymnothoraxsp. 4 isG.
photographs of livEnchelycore ramosappear in Randall cephalospilus sp. 5 isG. thyrsoideussp. 6 isG.
(1970: 57) and Kuiter (1993: 33). Its identity as a validpseudothyrsoideysind sp. 7 i®Jropterygius nagoensis
species ofEnchelycorewas proposed by Randall &

McCosker (1975) and followed by Paxietral (1989: 128). Comments on Australian/New Zealand

Gymnothorax scriptusschneider in Bloch & Schneider, 1801: muraenid distributions

529. Holotype ZMB (missing); New Holland, Australia. It is safe to assume that the majority of shallow water moray
species, particularly in tropical Australian waters, have been
discovered. Although most moray eels normally inhabit

This species was briefly described in Latin only; the typavaters shallower than 50 m, the junior author (unpublished
specimen could not be located at ZMB (the descriptioflata) recently observed from submersible dives in the
stated “Kaan dictus”, suggesting that no specimen existegastern Pacific and western Atlantic that they tend to occupy
according to H.-J. Paepke, pers. comm., 1995). The narénsiderably deeper reef habitats than previously thought.

= Gymnothoraxnomen dubium

must be consideredromen dubium The recent discovery of new muraenid species is often
because they come from habitats that are extremely difficult
Miscellaneous remarks to sample except by deep trapping. And on that basis, we

presume that the shallow water distribution data comprise

During the course of this study, several names have beéime more reliable patterns of zoogeographic significance.
deleted from previously published lists of Australian species The widespread distribution of many anguilliform fishes
(the most recent, Paxtat al, 1989) and some specimensis due in large part to their long larval life and the suitability
mentioned in published accounts have been re-identifiedf the leptocephalus to a planktonic existence. Little
Australian specimens identified@gmnothorax melanospilos however is known about the duration of muraenid
(Bleeker, 1855) (a junior synonym @. isingteena leptocephali. Castle (1965) estimated muraenid larval
[Richardson, 1845]) were incorrectly identified. Species thaduration to be eight to ten months for those Indo-Pacific
have now been determined to be junior synonyms includspecies he examined, whereas estimates of larval duration
Anarchias fuscu$mith, 1962 =A. allardicei Gymnothorax for the widely distributed western Atlant@ymnothorax
boschii(Bleeker, 1853) £chidna nebulos@andGymnothorax ocellatusrange from six to eight months (Eldred, 1969, as
wooliensisWhitley, 1968 =G. prionodon Four names are G. nigromarginatuy to as few as three months (Smith,
considered to beomena dubiaAnarchias insuetu@usually ~ 1989). The majority of Australian morays (43 of 59 species)
cited asA. insuentus Gymnothorax dakinandG. garsiae are broadly distributed across the northern tropical coast
(types lost), ant. scriptugtype not extant); these species areand widespread in the tropical Indo-Pacific. Of those, nine
not identifiable (Australian specimens previously identifiedhave crossed the eastern Pacific barrier (Roserdtlatt
asG. scriptushave been re-identified & mino)). The locality  1972) and are occasionally found at the offshore islands of
of Muraena australiadrichardson, 1848, is considered to beGalapagos, Cocos, and Clipperton (McCosker & Rosenblatt,
erroneous; the type specimen is a common Mediterraned®895; McCosker & Humann, 1996), 22 extend westward
speciesM. helenaln addition, four morays are here includedas far as the African coast (Castle & McCosker, 1986), and
in different generaEchidna zebra Gymnomuraena zebra 11 occur in the Red Sea (Randall & Golani, 1995). Three
Siderea pictae Gymnothorax pictusSiderea thyrsoidea  species are antitropicaGymnothorax kidako, G. minor
Gymnothorax thyrsoideysand Uropterygius obesus  andG. prionodon andG. eurostusis antiequatorial (cf.
Gymnothorax obesysand the name of one species has beeRandall, 1982) in distribution, although their taxonomy is
changed Thyrsoidea macrura Strophidon sathejeThe  problematic at this time. It is likely that genetic analysis
wide-ranging Indo-Pacific Zebra moragymnomuraena will better explain those relationships.
zebrg was also treated by earlier authoré&\asdha zebra Three species display a temperate distribution that extends
And in much of the 20th century literature, many speciesastward to Easter Island (includigarchias seychellensis
now recognised a&ymnothoraxwere interchangeably whose identity is problematic, aBshchelycore ramogaand
placed inLycodontis one of themGymnothorax porphyreuis also common along

We have identified the specimens from Lord Howe Islandhe eastern Pacific mainland to Chile and Peru (Randall &
identified as Gymnothorasp.” in Allenet al (1976: 376— McCosker, 1975). Close affinities between temperate Australia,
377) as follows: sp. A (AMS 1.17456-001)@ eurostus  New Zealand, and Chilean shorefishes are not uncommon
sp. B (BPBM 14927) i&. atolli; and sp. C (BPBM 14786) (Mead, 1970; McCosker, 1970, 1971), however in most cases
is G. javanicusthe specimen identified @. panamensis they are not conspecifics. Again, a comprehensive genetic
(BPBM 14945) and later described by Lavenberg (1992¢omparison would help to clarify the level of interchange and
as a paratype db. australicolais G. atolli. similarity. Seven moray species have an Australia and New

We have identified those photographs of morayZealand distribution limited to temperate waters south of 25°S;
published by Sainsburgt al (1984: 55-57) and by they includeEnchelycore ramosa, Gymnothorax annasona,
Gloerfelt-Tarp & Kailola (1984: 54-57) as follows: G. austrinus, G. nubilus, G. obesus, G. porphyrens G.
Gymnothorassp. 1 isG. longinquusGymnothoraxsp. 2is  prasinus It is curious that the only moray known to inhabit
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Tasmania i$5. prasinusWe are uncertain as to the status of References
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