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ABSTRACT. The taxonomic status of three species of eels described from leptocephali larvae in 1960, is revised and eluci-
dated: Leptocephalus anaelisae Tommasi, 1960, a member of Moringuidae, is confirmed as a junior synonym of Neoconger
mucronatus Girard, 1858; Leptocephalus juliae Tommasi, 1960, a Muraenidae, is confirmed as a junior synonym of Uropte-
rygius macularius (Lesueur, 1825); and Leptocephalus humbermariorum Tommasi, 1960, a Congridae, is now placed as species
inquirenda in Rhynchoconger Jordan & Hubbs, 1925. Each of the three species was described based on a unique holotype,
but none of the tree holotypes were found in any scientific collection investigated by us. Indeed, the three holotypes are
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considered to be permanently lost.

KEY WORDS. Leptocephalus, Rhynchoconger, Uropterygius macularius, Neoconger mucronatus.

Leptocephalus was erected by Gronovius (1763), in a
publication that was later rejected for nomenclatural purposes
(direction 87). Subsequently ScoroLi (1777) re-erected it, but the
name was suppressed under the plenary power for the purposes
of the Principle of Priority but not for those of the Principle of
Homonymy (direction 87). Indeed, Leptocephalus is not valid
(MewviLte & Smita 1987, ICZN 1999). However, until the mid-
1960’s, the larval form of anguilliforms were frequently described
as new species and placed in Leptocephalus (e.g., FaccioLA 1883,
EicenmanN & Kennepy 1902, Foweer 1938, 1944, Castie 1964a, b).
This practice resulted in a parallel system of nomenclature for the
anguilliforms, one for the larvae and the other for the adults. A
total of 217 specific names were produced based on descriptions
of larvae, 207 of which are still available (ICZN 1999, EsCHMEYER
2015). The identity of several species remains questionable, in
view of difficulties involved in matching juveniles with adults,
and also because most types were not designated properly, or
have been lost.

This is the case for three nominal species described by
TommMast (1960). Each species was described based on a single
specimen collected on board of the NE Almirante Saldanha:
Leptocephalus juliae was obtained near to the platform break,
northeast off Recife, Pernambuco State, western South Atlantic;
Leptocephalus anaelisae and Leptocephalus humbermariorum were

obtained from between 270 and 300 nautical miles off Sdo Luiz,
Maranhao State, outside the Brazilian Economic Exclusive Zone
in the western North Atlantic (Fig. 1).

For each species, Tommast (1960) provided the type lo-
cality, a short diagnosis, and a rough illustration of the types,
nevertheless, a catalog number for the specimens analyzed was
missing. According to L.R. Tommasi (pers. comm. to MRSM),
the specimens were sent to the ichthyological collection of the
Museu de Zoologia (MZUSP) in the 1960’s. Such information
was not confirmed by the curator in charge at the time, J.L.
Figueiredo (pers. comm. to MRSM). Even though the types are
whereabouts unknown, the nominal species are available in
accordance with the ICZN (1999).

Searches for the type specimens were conducted by us at
the Museu de Zoologia da Universidade de Sdo Paulo (MZUSP),
and the Biological Collection “Prof. Edmundo F. Nonato” of the
Instituto Oceanografico da Universidade de Sao Paulo (ColBIO).
The descriptions and illustrations provided by Tommast (1960)
were compared with the literature cited in the text, in order to
elucidate the taxonomic status of the three species.

The MZUSP ichthyological collection houses over 600
lots of anguilliforms, but only ten of them are leptocephali. The
locality and date of collection of those lots, however, do not fit
the data provided by Tommast (1960). The ColBIO was created
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Figure 1. Northern portion of Brazil with indications for the type
localities of Leptocephalus anaelisae (star), Leptocephalus juliae (dot),
and Leptocephalus humbermariorum (triangle). Red line represents
the boundaries of the Brazilian Economic Exclusive Zone. Abbrevia-
tions stand for the Brazilian States: (AL) Alagoas, (AP) Amapa, (BA)
Bahia, (CE) Ceara, (MA) Maranhdo, (PA) Paré, (PB) Paraiba, (PE)
Pernambuco, (P1) Piaui, (RN) Rio Grande do Norte, (SE) Sergipe.

in 2012 to host plankton and nekton samples obtained by the
staff members of the Instituto Oceanogréfico of the University
of Sdo Paulo, where L.R. Tommasi was a professor for over 20
years. It houses a major collection of fish larvae, with 1,482 lots
of anguilliforms obtained since 1968. The specimens used by
Tommast (1960) were collected in 1958; therefore, they are older
than any specimen stored at the ColBIO. Only nine lots hosted
at the ColBIO were collected by the Navio Escola Almirante
Saldanha: eight in 1973, between Cabo de Sdo Tomé and Cabo
Frio (22°19’-24°22’S), Rio de Janeiro State; and one in 1987,
from off Ubatuba (23°45’S), Sao Paulo State. Based on that, we
conclude that the holotypes of L. anaelisae, L. humbermariorum,
and L. juliae are permanently lost.

Leptocephalus anaelisae (Figs. 2, 3) was considered as a ju-
nior synonym of Neoconger mucronatus (Fig. 4) by SmitH & CASTLE
(1972) and SmrtH (1989b), but no further explanation was given to
establish the synonym. Leptocephalus anaelisae can be recognized
as a Moringuidae by having the gut with a prominent loop just
before the anus. Within Moringuidae, it fits on Neoconger mucro-
natus by having one melanophore on the midlateral line near to
the tail, one melanophore on the dorsal surface of the intestinal
loop, and 93 total myomeres (range 93-109). It is noteworthy that
the specimen described by Tommast (1960) lacks the pectoral fin,
which is present in N. mucronatus, and has fewer preanal myo-
meres (51 vs. 59-60). The reduction or absence of the pectoral fin
is a characteristic of the family Muraenidae; however, members
of this family have a simple gut, i.e., a narrow tube without any
loops (SmrtH 1989b, d, Fanay 2007).

Neoconger mucronatus has a wide distribution in the west-
ern Atlantic, from the Gulf of Mexico (ca. 35°N) and the Carib-
bean to Northeastern Brazil (10° S). Larval specimens were also
reported from the Sargasso Sea and the Azores (Smita 1989b, d).

Additionally, Neoconger sp., possibly N. mucronatus, was reported
based on three leptocephali collected near to the Davis Bank,
Bahia State (Castro & BoNEckerR 2005, BoNECKER & CasTrO 2006)

Leptocephalus juliae (Fig. 5) was considered to be a junior
synonym Uropterygius macularius (Fig. 6) (SmitH & Castie 1972,
SmitH 1989d, 2012), but also in this case the authors did not
justify their decision. Leptocephalus juliae can be recognized as a
Muraenidae by having the gut simple and narrow, without any
loop or thickenings, eyes not telescopic, no pigment on the body,
pectoral fins reduced or absent, and by the head short and snout
blunt. Within this family, it can be assigned to either Anarchias or
Uropterygius by the dorsal fin distinctly restricted to the extreme
posterior end of the body, and the anal-fin origin well separated
from the anus. Anarchias and Uropterygius can be distinguished
by the lack of melanophores and 105-114 myomers in Anarchias,
and the presence of melanophores at the bottom of the gut and
118-123 myomeres in Uropterygius (Smith 1989d, Fanay 2007). As
Urophterygius, L. juliae has “numerous dorsal and ventral melano-
phores, less grouped on the dorsal border than ventral, several of
which on the posterior part of the head” (Tommast 1960: 91, our
translation). Moreover, Tommast (1960: 91) described the holotype
of L. juliae with 125 myomeres, which does not fit the range of
myomeres described for the leptocephali of U. macularis, but fits
the vertebral range (117-126) known for the adults of this species
(Bouke et al. 1989: 126-127). In general, the number of myomeres
in the leptocephali agrees with the number vertebrae in the adults,
therefore, we agree with the previous conclusions, and consider
L. juliae as a junior synonym of U. macularius.

Uropterygius macularius is known from the western At-
lantic, in the Gulf of Mexico, Florida, Bahamas, and along
the Brazilian coast, from Para to Bahia, and the Atol das Rocas
(Bornke et al. 1989, Menezes et al. 2003, Castro & BoNecker 2005,
Boneckir & Castro 2006).

Leptocephalus humbermariorum (Fig. 7) was never con-
fidently assigned to any anguilliform species. Moreover, the
illustration provided by Tomwmast (1960) does not match the
description in several aspects: the melanophores were not
illustrated, the dorsal-fin origin is slightly behind the head,
and the anal-fin origin is anterior to the anus, a characteristic
which is not known for any fish. According to Tommast (1960),
the head of L. humbermariorum resembles Bathycongrus mystax
(de la Rouche, 1809) [sic], meaning Gnathophis mystax (De La
Roche, 1809). Nevertheless, the total number of myomeres (177)
is too high to fit on any species of Gnathophis (range 126-141,
SmitH 1989¢). MENezes & BENvEGNU (1976) regarded to the two
specimens of Gnathophis collected in the southern Brazilian coast
as G. mystax, and SERET & ANDREATA (1992) erroneously assigned
Gnathophis sp. aff. mystax to an adult of Ariosoma sp. (see MELO
et al. 2009). Menezes et al. (2003) reinforced the need for addi-
tional taxonomic review to elucidate the taxonomic status of
those larvae. Gnathophis mystax was never reported from adults
in the western South Atlantic, since it is, apparently, endemic to
the Mediterranean Sea and Eastern North Atlantic (Smita 1989¢).
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Figures 2-8. Schematic illustrations of: (2-3) Leptocephalus anaelisae, 26 mm TL (modified from Tommasi 1960); (4) Neoconger mucronatus,
33 mm SL (modified from SmitH 1989b); (5) Leptocephalus juliae, 57.5 mm TL (modified from Tommasi 1960); (6) Uropterygius macularius,
37 mm SL (modified from Smith 1989d); (7) Leptocephalus humbermariorum, 54.5 mm TL (modified from Tommasi 1960); (8) Rhynchoconger
gracilior, 65 mm SL (modified from Smith 1989¢). Scale bars: 2, 3,5,7=1cm; 4,6 =5cm; 8 =10 cm.

Leptocephalus humbermariorum can be recognized as a
Congridae by having the gut simple and narrow, without any
loop or thickenings, and longer than 50% of the body size; eyes
not telescopic; pectoral fins well developed; and head and tail
very pointed. Among the congrids, there are only four species
in the western Atlantic with similar, general characteristics and
myomere counts: Bathycongrus vicinalis (Garman, 1899), with

168-176 vertebrae/myomeres; Bathyuroconger vicinus (Vaillant,
1888), with 176-187 myomeres; Rhynchoconger gracilior (Gins-
burg, 1951), with 176-182 myomeres; and R. guppyi (Norman,
1925), with 173-178 myomeres (Fanay 2007). Even though the
description provided by Tommast (1960) is not accurate enough
to determine if the melanophores present in L. humbermario-
rum are subcutaneous (= Rhynchoconger spp.) or superficial (=
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Bathyuroconger spp.), L. humbermariorum can be distinguished
from B. vicinus by having a single row of 42 melanophores at
the ventral edge (vs. three rows of lateral melanophores), and
from B. vicinalis by having 132 preanal myomeres (vs. 148-156
preanal myomeres). Moreover, according to the description and
illustration provided by Tommasi (1960), L. humermariorum lacks
a dark crescent spot below eye, which is characteristic of Bathy-
congrus (SmitH 1989a, ¢, Bonecker & Castro 2006, Fanay 2007).

Based on the characters mentioned above, L. humber-
mariorum greatly resembles the leptocephali of Rhynchoconger
gracilior (Fig. 8) and R. guppyi. Unfortunately, no diagnostic fea-
ture is known to separate the leptocephali of those two species.
The adults can be only separated by the presence of a fourth
supraorbital pore between the anterior and posterior naris in R.
gracilior (vs. absent in R. guppyi) and the vomerine tooth patch
broader than long in R. gracilior (vs. slightly longer than broad
in R. guppyi). None of those characteristics are useful for larval
differentiation. Moreover, none of those two species has been
confidently recorded in the western South Atlantic, and they
appear to have their ranges restricted to the western North
Atlantic, with R. gracilior more widely distributed, from off the
coast of Georgia to French Guiana, including the Gulf of Mexico
and Caribbean, and R. guppyi, restricted to the Caribbean and the
Bahamas (SmitH 1989c¢). A record of R. guppyi from Rio Grande
do Sul, made by BernarDEs et al. et al. (2005), was considered
to be a misidentification of the subtropical congrid Bassanago
albescens (Cares & Figuerepo 2011).

As the distinction between the leptocephali of R. guppyi
and R. gracilior is apparently impossible, and none of the species
was ever reported from the type locality of L. humbermariorum
or nearby areas, we are not able to confidently assign an iden-
tity to it. Indeed, we conclude that L. humbermariorum must
be considered as species inquirenda in the genus Rhynchoconger.

ACKNOWLEDGMENTS

We thank M.A.V. Petti (ColBIO), M.L.C.E Rocha (ColBIO),
J.L. Figueiredo (MZUSP), and O.T. Oyakawa (MZUSP) for helping
our search in the collections; and L.R. Tommasi for providing
information on the specimens. Financial support was provided
by FAPESP (process 2014/15168-7) to the first author.

LITERATURE CITED

BerNARDES RA, FigurirRepo JL, RopriGues AR, FiscHER LG, VOOREN
CM, Hamnovict M, Rossi-WongTscanowski CLDB (2005) Peixes
da Zona Econdémica Exclusiva da Regido Sudeste-Sul do
Brasil: Levantamento com Armadilhas, Pargueiras e Redes
de Arrasto de Fundo. Sao Paulo, Edusp, 295p.

Bonike EB, McCosker JE, BoHike JE (1989) Family Muraenidae, p. 104-
206. In: Bonike EB (Ed) Fishes of the western North Atlantic:
Anguilliformes and Saccopharyngiformes. New Haven, Sears
Foundation for Marine Research, Memoir I, vol. 1, part 9, 1055p.

Bonecker ACT, Castro MS (2006) Atlas de larvas de peixes da
regido central da zona econdmica exclusiva brasileira. Rio
de Janeiro, Museu Nacional, 214p.

Caires RA, Figuerepo JL (2011) The northernmost record of
Bassanago albescens and comments on the occurrence of
Rhynchoconger guppyi (Teleostei: Anguilliformes: Congridae)
along the Brazilian coast. Journal of Fish Biology 78: 366-
372. doi: 10.1111/j.1095-8649.2010.02856.x

CastLe PHJ (1964a) Congrid leptocephali in Australasian waters
with descriptions of Conger wilsoni (Bl. and Schn.) and C.
verreauxi Kaup. Zoology Publications from Victoria Uni-
versity of Wellington 37: 1-45.

CastLe PHJ (1964b) Eels and eel-larvae of the Tui oceanographic
cruise 1962, to the South Fiji Basin. Transactions of the
Royal Society of New Zealand Zoology 5: 71-84.

Castro MS, Bonecker ACT (2005) Leptocephali collected off the
eastern coast of Brazil (12°-23°S). Zootaxa 935: 1-28. doi:
10.11646/%25x

Eicenmann CH, Kennepy CH (1902) The leptocephalus of the
American eel and other American Leptocephali. Bulletin of
the United States Fish Commission 21: 81-92.

EscuMeyEr WN (2015) Catalog of Fishes: Genera, Species, Ref-
erences. California Academy of Sciences, San Francisco.
Available online at: http://researcharchive.calacademy.org/
research/ichthyology/catalog/fishcatmain.asp [Accessed:
02/07/2015]

Faccior L (1883) Descrizione di nuove specie di leptocephali
dello Stretto di Messina. Atti della Societa Toscana di Sci-
enze Naturali, memorié 6, part 1: 3-11.

Fanay MP (2007) Early Stages of Fishes in the Western North
Atlantic Ocean (Davis Strait, Southern Greenland and
Flemish Cap to Cape Hatteras). West Bath, Monograph,
vol. 1, 931p.

Fowrer HW (1938) The fishes of the George Vanderbilt South
Pacific Expedition, 1937. Monographs of the Academy of
Natural Sciences of Philadelphia 2: 1-349.

FowLer HW (1944) Results of the fifth George Vanderbilt expedition
(1941) (Bahamas, Caribbean Sea, Panama, Galapagos Archipel-
ago and Mexican Pacific islands). The Fishes. Monographs of
the Academy of Natural Sciences of Philadelphia 6: 57-529.

Gronovius LT (1763) Zoophylacii Gronoviani fasciculus primus
exhibens animalia quadrupeda, amphibia atque pisces,
quae in museo suo adservat, rite examinavit, systematice
disposuit, descripsit atque iconibus illustravit Laurentius
Theodorus Gronovius. J.U.D. Lugduni Batavorum, p. 1-136.

INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE (1999)
International Code of Zoological Nomenclature. London,
The International Trust for Zoological Nomenclature, The
Natural History Museum, 4% ed., 306p.

Mero MRS, Nunan GWA, Braca AC, Costa PAS (2009) The deep-
sea Anguilliformes and Saccopharyngiformes (Teleostei:
Elopomorpha) collected on the Brazilian continental slope,
between 11° and 23°S. Zootaxa 2234: 1-20.

4/5 ZOOLOGIA 33(6): €20160021 | DOI: 10.1590/51984-4689z00l-20160021 | November 24, 2016



015

# ZOOLOGIA

5% AnInternational Journal for Zoology

On the taxonomic status of three eels described from Leptocephali by Tommasi (1960)

Mewitte R, Smita JDD (1987) Official lists and indexes of names
and works in zoology. London, The International Trust for
Zoological Nomenclature, 366p.

Menezes NA, BENVEGNU GQ (1976) New records of marine
fishes from the western South Atlantic. Papéis Avulsos de
Zoologia 29: 269-280.

Menezes NA, Figueirepo JL, Santos AP (2003) Familia Congridae,
p- 36-37. In: Menezes NA, Buckur PA, Ficuerepo JL, Moura RL
(Eds.) Catalogo das espécies e peixes marinhos do sudeste
do Brasil. Sao Paulo, Edusp, 160p.

Scorour GA (1777) Introductio ad historiam naturalem, sistens
genera lapidum, plantarum et animalium hactenus detecta,
caracteribus essentialibus donata, in tribus divisa, subinde ad
leges naturae. Prague, Wolfgangum Getle, Bibliopolam, 540p.

SERET B, ANDREATA JV (1992) Deep-sea fishes collected during the
oceanographic cruise MD-55 off Brazil (6 May — 2 June 1987).
Cybium 16: 81-100.

SmitH DG (1989a) Family Congridae, p. 460-567. In: BoHLke EB
(Ed) Fishes of the western North Atlantic: Anguilliformes
and Saccopharyngiformes. New Haven, Sears Foundation
for Marine Research, Memoir I, vol. 1, part 9, 1055p.

SmitH DG (1989b) Family Moringuidae, p. 699-703. In: BoHLKE
EB (Ed) Fishes of the western North Atlantic: Leptoceph-
ali. New Haven, Memoirs of Sears Foundation for Marine
Research, Memoir I, vol. 2, part 9, 1055p.

SmitH DG (1989c¢) Family Congridae, p. 723-763. In: BoHike EB
(Ed) Fishes of the western North Atlantic: Leptocephali.
New Haven, Memoirs of Sears Foundation for Marine Re-
search, Memoir I, vol. 2, part 9, 1055p.

SmitH DG (1989d) Family Muraenidae, p. 900-916. In: Bonike EB
(Ed) Fishes of the western North Atlantic: Leptocephali.
New Haven, Memoirs of Sears Foundation for Marine Re-
search, Memoir I, vol. 2, part 9, 1055p.

SmitH DG (2012) A checklist of the moray eels of the world.
(Teleostei: Anguilliformes: Muraenidae). Zootaxa 3474: 1-64.
doi: 10.11646/%25x

SmitH DG, Castie PHJ (1972) Biological results of the University
of Miami Deep-sea Expeditions. 88. The eel genus Neoconger
Girard: systematics, osteology, and life history. Bulletin of
Marine Science 22: 196-249.

TommMast LR (1960) Sobre tres Leptocephalus del plancton brasilefio
colectados por el “NE Almirante Saldanha.” Neotropica (La
Plata) 6: 91-94.

Submitted: 2 February, 2016

Received in revised form: 25 April, 2016
Accepted: 14 June 2016

Editorial responsibility: Vinicius Abilhoa

Author Contributions: MRSM and RAC designed and conducted
the research, analyzed the data, and wrote the paper.
Competing Interests: The authors have declared that no
competing interests exist.

urn:lsid:zoobank.org:pub:A21A19D6-01B0-4012-A59C-31C0462F2CC9

ZOOLOGIA 33(6): €20160021 | DOI: 10.1590/51984-4689z00l-20160021 | November 24, 2016 5/5


http://zoobank.org/References/A21A19D6-01B0-4012-A59C-31C0462F2CC9

