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Abstract—We present data on the
morphology of the larval stages of lan-
ternfish species (Myctophidae) in the
central North Atlantic Ocean. This
work is based on materials collected
during 2 cruises in the North Atlan-
tic Ocean from the equator to latitude
30°N in 2016 and 2018. Several larvae
obtained in other geographical areas
were used for identification. In total,
at least 33 species of the Myctophidae
were found in the study area. We pro-
vide descriptions of those species whose
early development was not previously
known and of those species whose
morphology differs from those already
described in literature: roundnose lan-
ternfish (Centrobranchus nigroocella-
tus), stubby lanternfish (Bolinichthys
supralateralis), Diaphus sp. 1, Nanno-
brachium sp. 1, noble lanternfish (Lam-
panyctus vadulus), and Lampanyctus
sp. 1. The characteristics on which these
determinations are based are discussed.
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Lanternfish (family Myctophidae) are
the main part of the trophic chain of
oceanic fish species and play a signifi-
cant role in the feeding of commercially
important species (Nafpaktitis et al.,
1977; Sabourenkov, 1992; Kozlov, 1995).
Because some species of lanternfish
form large schools at certain periods of
their life, this family can be considered
to include prospective species for fisher-
ies in the future (Ahlstrom et al., 1976;
Valinassab et al., 2007). At least 80 spe-
cies of myctophids inhabit the waters
of the central North Atlantic Ocean,
and early life stages are known for only
60% of these species. At least 33 taxa
of Myctophidae belonging to 15 genera
were caught in 2 complex faunistic
expeditions conducted by the Institute
of Oceanology, Russian Academy of Sci-
ences (IO RAS), to the North Atlantic
Ocean: the 39th voyage of the RV Profes-
sor Logachev and the 43rd voyage of the
RV Akademik Vavilov. Larval identifica-
tion is complicated by small specimens
and the absence of transforming stages.
Still, 28 of the 33 taxa were identified to
the species level.

In earlier work, we considered the
species composition and distribution of
ichthyoplankton, including the larvae
of lanternfish collected during 43 voy-
ages (Bolshakova and Evseenko, 2020).
This article presents larval descriptions

for species and genus-level types previ-
ously undescribed for the region, includ-
ing the stubby lanternfish (Bolinichthys
supralateralis) and the roundnose lan-
ternfish (Centrobranchus nigroocella-
tus), and for taxa, such as Diaphus sp. 1,
Nannobrachium sp. 1, and Lampanyc-
tus spp., for which determination poses
difficulties.

Materials and methods

Early developmental stages of fish
sampled during the 43rd expedition of
the RV Akademik Vavilov and the
39th expedition of the RV Professor
Logachev served as materials for the
work we present here. A representa-
tive faunistic collection of ichthyo-
plankton and adult fish was taken in
the cross-section between latitude
30°N and the equator in October 2016
and in a polygon in the central part of
the North Atlantic Ocean in March
2018 (Fig. 1). Additionally, materials
from the collections of the 29th expe-
dition of the RV Akademik Ioffe to the
central and South Atlantic Ocean and
the 36th expedition of the RV Akade-
mik Kurchatov to the West Indian
Ocean were used (Table 1). The ich-
thyoplankton was sampled by using
an Isaacs-Kidd mid-water trawl with
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Figure 1

(PAL), predorsal length (PDL), snout
N length (SnL), horizontal diameter of
\'F-30°N the eye (ED), number of rays in dorsal
fin (D), number of rays in anal fin (A),
number of rays in pectoral fin (P; ), num-
ber of rays in pelvic fin (P, ), number of
20°N rays in caudal fin (C), number of bran-
chiostegal rays (BrR), number of gill
rakers on the upper and lower parts of
the first gill arch (GR), number of verte-
brae (V), 2nd branchiostegal photophore
(Br,), 5th pectoral photophore (PO;), and
suborbital photophore (So).

10°N

00
Results and discussion

-10°S Centrobranchus nigroocellatus

Description Two larvae were identified
in our collections: 4.1 mm SL (station
20°S [st.] 2675), 12.2 mm SL (st. 182) (Fig. 2).
D: 11, A: 16, P;: 15, Py: 8, C: 6+10-9+5,
GR: 0, V: 38-39, BrR: 8. The early 4.1-
mm-SL larva has a deep body (BD 36%
SL), laterally compressed with thin cau-
dal peduncle. The head is large (HL 35%
SL), the upper profile of the head is con-
vex, and the snout protrudes above the
lower jaw (SnL 34% HL). Oval eyes have
a cone-shaped appendage of choroid tis-
sue (ED 15% HL). The jaws are long, and
the angle of the mouth reaches the verti-

30°S

I-40°s

Map of the study area showing the locations of the all the stations sampled
during the 43rd expedition of the RV Akademik Vavilov, 39th expedition of the
RV Professor Logachev, and 29th expedition of the RV Akademik Ioffe across
the Atlantic Ocean. A representative faunistic collection of ichthyoplankton
and adult fish was taken during the expeditions of the RV Vavilov and of the
RV Professor Logachev from the equator to latitude 30°N in 2016 and 2018.
Larvae were also obtained for identification purposes from the collection of the
expedition of the RV Ioffe to the central and South Atlantic Ocean in 2009. The
numbers next to station markers are given for stations where larval lantern-
fish (Myctophidae) examined for this study were found. The coordinates of the

cal of the eye posterior margin. The gut
is relatively straight, and the anus opens
behind the middle of the body (PAL 67%
SL). The larva has dorsal- and ventral-
fin folds. The pectoral fins are fan-shaped
and large. Rays in pectoral and ventral
fins have not yet been formed. Ray for-
mation in unpaired fins has already

stations and the dates of capture are provided in Table 1.

begun: in the caudal fin, there are 5+6
main rays, the dorsal fin starts slightly

the Samyshev-Aseev modification. This trawl is 25 m
long and has a 5-mm mesh net without nodes and with a
terminal insertion of 500-pm nylon mesh and a 6-m?2
mouth area. Illustrated monographs for different areas
of the Atlantic Ocean were used for identification: west-
ern central (Richards, 2005), northwest (Fahay, 2007),
southeast (Olivar and Fortufio, 1991), and southwest
(Bonecker and de Castro, 2006). The specimens were
preserved and stored in 4% formaldehyde. The larvae
were stained with alizarin following the standard proce-
dure. All illustrations given in this paper are original.
Information for the following features are included in
the descriptions: standard body length (SL), head length
(HL), body depth at pectoral fin base (BD), preanal length

behind the middle of the body (PDL 59%
SL) and has 7+ rays (larva torn), and the
anal fin is behind the vertical of the middle of the dorsal
fin and has 16 rays formed in it. Pigmentation of the larva
includes an unpaired melanophore between the forebrain
and midbrain, at the posterior edge of the orbit above the
otic capsules, and at the distal edge of the gill cover. There
is scattered pigment on the branchiostegial rays. Paired
melanophores are above the anterodorsal margin of the
pectoral fin base, and a dorsolaterally located melano-
phore is above the middle part of the gut. Br, photophores
in a small larva are already formed. The body proportions
of the 12.2-mm-SL larva vary slightly (BD 29% SL, HL
25% SL, 36% HL, ED 19% HL, PAL 61% SL, PDL 53%
SL). The ventral fin fold almost completely disappears,
and the fins have a definitive number of rays. The conical
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Table 1

The stations, dates, coordinates, and depth layers of the 4 expeditions during which the larval lan-
ternfish (Myctophidae) examined for this study were caught. A representative faunistic collection of
ichthyoplankton and adult fish was taken during the expeditions of the RV Akademik Vavilov in the
cross-section between latitude 30°N and the equator in 2016 and of the RV Professor Logachev in the
central part of the North Atlantic Ocean in 2018. Additional materials were obtained from the collec-
tions of the expeditions of the RV Akademik Ioffe to the central and South Atlantic Ocean and of the
RV Akademik Kurchatov to the west Indian Ocean.

Research vessel Station Depth
(expedition no.) no. Date Coordinates layer
Akademic Vavilov (43) 2623 14 October 2016 26°34'36"N, 33°55'12"W  0-200

2631 16-17 October 2016 22°2'36"N, 35°52'12"W 0-700
2657 24 October 2016 08°13'54"N, 38°24'0"W 0-700
2662 25 October 2016 4°46’18"N, 37°12'18"W 0-200
2664 25 October 2016 4°45’54"N, 37°9'18"W 0-200
2665 25-26 October 2016 4°43'30"N, 37°8'42"W 0-700
2669 26-27 October 2016 2°2’30"N, 36°32"12"W 0-700
2675 27-28 October 2016 0°1'0”S, 36°1'6"W 0-700

Professor Logachev (39) 182 27 February 2018
189 1 March 2018
235 15 March 2018

14°37'54"N, 44°56’12"W  0-1500
13°52748"N, 45°0'36"W 0-700
16°18’42"N, 46°41'24”"W  0-700

15°45'59”S, 13°13'5"W 0-225
18°0710”S, 13°21'26"W 0-350
25°42'39”S, 2°21'54"W 0-250
36°56743"S, 7°19'17"E 0-550

Akademic Ioffe (29) 2175 11 November 2009
2176 12 November 2009
2183 18 November 2009
2193 26 November 2009

Akademik Kurchatov (36) 3708 19 March 1983
3737 2 April 1983

1°3’18"N, 56°19'18"E 0-500
10°35'6”S, 50°51'0"E 0-500

appendage is long and reaches the upper jaw. Pigmen-
tation changes somewhat: the melanophores disappear
above the brain, the gut, and pectoral fin. More melano-
phores appear on the ventrolateral margin of the orbit,
behind the olfactory capsules and on the isthmus; a line
occurs on the ventral surface of the liver. PO; photophores
begin to form.

Comparative remarks Only one species of Centrobran-
chus (C. nigroocellatus) is found in waters of the Atlan-
tic Ocean (Hulley, 1981; Bekker, 1983). The development
of this species in the Pacific Ocean has been described
in detail (Pertseva-Ostroumova, 1964; Moser and Ahl-
strom, 1970, 1996). Our 4.1-mm-SL larva has a greater
body height and a larger head compared with similarly
sized larvae (6.1 mm SL) from California (BD 36% SL vs.
23%, HL. 35% SL vs. 27-30%). In addition, larvae from the
Pacific Ocean have a later start to the formation of rays
in the C, D, and A (with SL about 5 mm). There are also
differences in the pigmentation of the larvae from Califor-
nia: at SL<5 mm, they have melanophores at the tips of
both jaws, at the terminal gut section, and at the olfactory
lobes of the brain, melanophores that are absent in our
early larva. The pigmentation and proportion features of
the 12.2-mm-SL larva correspond to those observed for

larvae of a similar size from the Pacific Ocean. Although
our larvae have some differences from those described in
earlier reports, these differences apparently are due to the
geographical variability of the species.

Bolinichthys supralateralis

Description Six larvae were collected: 4.6 mm SL (st.
2664), 8.2 mm SL (st. 2669), 10.5 mm SL (st. 2664),
11.5 mm SL, 11.5-mm SL, 11.9 mm SL (st. 189) (Fig. 3). D:
12,A:14,P,: 14, P,: 8, C: 5+9-10+5, GR: (6)5+1+14(15)=20—
22, V: 33-34, BrR: 9. The 4.6-mm-SL early larva is rela-
tively deep-bodied (BD 22% SL), the head is relatively
large (HL 30% SL), and the eyes are round and very large
(ED 41% HL). The snout is rather blunt and short (SnL
26% HL), and the jaws almost reach the vertical of the
posterior margin of the eye. There are teeth on both jaws.
The intestine is wide and relatively straight, and the anus
opens behind the middle of the body. The pectoral fins are
large, and the rays in it are not yet formed. The dorsal fin
originates in the middle of the body (PDL 50% SL), and
the anal fin starts under the end of the dorsal fin (PAL
63% SL). Rays in the fins are not yet formed: in the dorsal
and anal fins, pterygiophores are observed, and in the cau-
dal fin there are rays only in the epaxial lobe. The larva is
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Figure 2

Ilustrations of 2 early developmental stages of larval roundnose lanternfish (Centrobranchus
nigroocellatus) caught in the central North Atlantic Ocean (A) at station 2675 in 2016 (4.1 mm
standard body length [SL]) and (B) at station 182 in 2018 (12.2 mm SL).

poorly pigmented: there are paired small melanophores
above the midbrain, and the internal pigment is located at
the level of the otic capsule, above the gas bladder and
above the terminal gut section. There are no photophores
in the 4.6-mm-SL larva. With an increase in the size of
larvae, the height of the body and the anteanal distance
slightly increase. Otherwise, the proportions are preserved
(BD 27% SL, HL 30% SL, ED 39% HL, SnL 26% HL, PAL
67% SL, PDL 50% SL). Pigmentation of the larvae per-
sists. Melanophores located above the midbrain posterior
margin enlarge and merge to form a band. Br, photophores
are formed.

Comparative notes The larvae of B. distofax, B. longipes,
B. pyrsobolus, and some Bolinichthys spp. have been
described (Pertseva-Ostroumova, 1964; Moser and
Ahlstrom, 1972, 1996; Olivar et al., 1999). Only 7 species of
the genus are known: B. distofax, B. indicus, B. photothorax,
B. supralateralis, B. longipes, B. nikolayi, and B. pyrsobolus
(Hulley and Duhamel, 2009). The last 3 species are not
found in the Atlantic Ocean. Of the 4 species living in the
investigated area, the species most similar to specimens
from our sampling are B. photothorax and B. supralatera-
lis, according to the number of gill rakers (19-23); in con-
trast, the remaining 2 species (B. distofax and B. indicus)
have <18 rakers. Larvae of a similar size and similar in
pigmentation to our specimens are described from the
Agulhas Current, which forms the western boundary

current of the southern Indian Ocean, as Bolinichthys
spp. (Olivar et al., 1999). Olivar et al. (1999) suggest that
their larvae may belong to 1 of 2 species: B. indicus or
B. supralateralis, which inhabit waters off the eastern
coast of southern Africa. We excluded B. photothorax
because this species does not occur in the Indian Ocean
south of latitude 30°S, specifically not in the Agulhas
Current (Bekker, 1983; Hulley and Duhamel, 2009). The
larvae from waters of the southeast Pacific Ocean iden-
tified as B. pyrsobolus (Pertseva-Ostroumova, 1964) are
practically no different from our larvae, but this species
does not inhabit the Atlantic Ocean. On the basis of
the foregoing, we preliminarily identified our larvae as
B. supralateralis.

Diaphus sp. 1

Description Two larvae were identified in our sampling:
3.6 mm SL (st. 2665), 5.7 mm SL (st. 2665) (Fig. 4). D:
15?, A: 16, P;: 9+, Py: 6+, C: 6+10-9+5, GR: 10+, V: 37,
BrR: 8. Larvae are relatively deep-bodied and short (BD
21-29% SL), with a relatively large head (HL 33-34%
SL). The gut is fairly slender, and the anus opens slightly
behind the midbody (PAL 56-63% SL); dorsal fin begins
in the middle of the body (PDL 49-50% SL). The eyes
are slightly oval and become round with an increase in
the length of the larva (ED 31-36% HL). One melano-
phore is situated anteriorly on the ventral gut margin at
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Figure 3

Tlustrations of 3 early developmental stages of larval stubby lanternfish (Bolinichthys supralater-
alis) caught in the central North Atlantic Ocean in 2016 (A) at station 2664 (4.6 mm standard body
length [SL]), (B) at station 2669 (8.2 mm SL), and (C) at station 2664 (10.5 mm SL).

Figure 4

Tlustrations of 2 early developmental stages of larval Diaphus sp. 1 caught in the central North
Atlantic Ocean in 2016 at station 2665: (A) 3.6 mm standard body length (SL) and (B) 5.7 mm SL.
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the pectoral fin level; a pair are located dorsally on the
terminal gut section and posteriorly to the anal fin base
end, and one is on the cleithrum. Inner melanophores are
noticeable above the otic capsule and above the gas blad-
der. With increased size of the larva, melanophores above
the gas bladder spread to myosepta and a vertical row
of the caudal fin rays, typical of the genus, is added. The
5.7-mm-SL larva has a Bry photophore symmetrically on
both sides of its body.

Comparative remarks The described larvae belong to the
moderately deep-bodied Diaphus larval type (Moser
et al., 1984). In larvae of this morphotype, So photophores
do not form in adults. At least 11 species of Diaphus with-
out So photophores inhabit the equatorial Atlantic Ocean
(Hulley, 1981), and only one of these species—D. metapoc-
lampus—has a larval description (Sparta, 1952). Larvae
similar to our specimens have been described by Moser
and Watson (2001) as Diaphus sp., with the differences
being in the presence of a melanophore on each side of
midgut in early larvae and in the lack of melanophores
on myosepta. Similar larvae also have been described by
Ozawa (1986) as Diaphus sp. 11. The identification of all
known Diaphus larvae is based on a serial method that
uses the location of photophores in juveniles. However,
early larvae with similar morphology, pigmentation, and
meristic characters may turn out to be a complex of
species that are almost impossible to distinguish because

of the lack of photophores (Ozawa, 1986; Olivar and
Beckley, 1997). Therefore, we identified these larvae only
to the genus.

Nannobrachium sp. 1

Description Two larvae were identified in our collections:
4.0 mm SL (st. 2662), 8.0 mm SL (st. 2183) (Fig. 5). D:
13, A: 17, P;: 13, Py 8, C: 5+9-9+5, GR: 10+, BrR: 8. The
4.0-mm-SL larva has a deep body (BD 39% SL). The head
is large, taking almost half of the body length (HL 44%
SL), with an elongated, pointed rostrum (SnL 37% HL).
Eyes are round (ED 33% HL). The jaws are long and end
behind the vertical of the eye middle. The pectoral fins are
fan-shaped. The gut is wide and relatively straight, and
the anus opens far behind the midbody (PAL 73% SL). The
dorsal fin begins slightly behind the middle of the body
(PDL 63% SL), and the anal fin begins under the end of
the dorsal fin. Pigmentation of the head includes minute
melanophores at the tips of the jaws, paired melanophores
anterior to the midbrain, unpaired melanophores above
the forebrain, and one melanophore each posterior to the
midbrain and to the hindbrain. There are several melano-
phores on the opercle and on the cleithrum. The inner side
of the pectoral fin’s base and the base of the pectoral and
ventral fin rays are pigmented. Internal melanophores
are noticeable in the middle part of the horizontal septum,
as well as on the myosepta of the oblique muscle of the

(redrawn).

Figure 5

Ilustrations of 2 early developmental stages of larval Nannobrachium sp. 1 caught (A) in the
central North Atlantic Ocean in 2016 at station 2662 (4.0 mm standard body length [SL]) and
(B) in the Walvis Ridge region in the South Atlantic Ocean in 2009 at station 2183 (8.0 mm SL)
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abdomen. Bry, photophores are not yet formed. Morphol-
ogy of the 8.0-mm-SL larva has been described earlier (we
previously identified this specimen as Nannobrachium
wisneri in Bolshakova and Evseenko, 2016, by counting
characters and considering the place of capture). In gen-
eral, the pigmentation pattern has not changed. Body
depth, eye diameter, and predorsal length are decreased,;
anteanal and snout length are increased (BD 31% SL, HL,
45% SL, SnL 45% HL, ED 24% HL, PAL 78% SL, PDL 58%
SL). There are Bry photophores.

Comparative remarks There are several opinions about
phylogenetic relationships within the genus Lampanyc-
tus. One opinion is that the genus Nannobrachium is a
junior synonym of Lampanyctus; other authors recognize
its validity (Bekker, 1983; Moser and Ahlstrom, 1996;
Olivar and Beckley, 1997; Zahuranec, 2000). According to
the latest information (Kobyliansky, 2016), there are no
osteological differences between groups within the genus
Lampanyctus, confirming the opinion of monophyly of this
genus. In spite of this notion of monophyly, here, we use
the names Nannobrachium and Lampanyctus following
Moser and Ahlstrom (1996) to designate larvae with a ros-
trum that is long and short, respectively.

On the basis of a number of characters, including elon-
gated jaws, long rostrum, large head, large pectoral fins,
and posteriorly displaced dorsal fin (Moser et al., 1984;
Zahuranec, 2000), we assign these larvae to the genus
Nannobrachium. A series of similar larvae of different
sizes from the Pacific Ocean and from the tropical and
subtropical Atlantic Ocean have been described (Ozawa,
1986; Moser and Watson, 2001). Our larvae differ from lar-
vae collected in the Pacific Ocean only in the presence of
a pigment row on the isthmus and anterior to the anus;
our specimens have no differences from the larvae from
the Atlantic Ocean. Moser and Watson (2001) suggest that
a larva such as our specimens belongs to a species found
in the Atlantic Ocean that is close to N. nigrum. Note
that Zahuranec (2000), on the basis of adult characters,
identified 5 phylogenetic groups within the genus Nanno-
brachium: the Nigrum, Regale, Cuprarium, Achirus, and
Isaacsi species groups. Moser et al. (1984) also identified
several groups according to larval characters: L. regalis-L.
ater (L. regalis and L. ater are now considered synonyms
of N. regale and N. atrum, respectively), L. lineatus-L.
cuprarius (L. lineatus and L. cuprarius are now considered
synonyms of N. lineatum and N. cuprarium, repectively),
and L. achirus (now considered a synonym of N. achirus).
The group L. lineatus-L. cuprarius is fully consistent with
the species composition of the Cuprarium group described
by Zahuranec (2000). The larvae of N. nigrum and N. atrum
(Richards, 2005) have preopercular spines that are absent
in other known larvae, and Zahuranec (2000) placed adults
of both of these species in the Nigrum group. The morpho-
type of the larva that we are describing is characterized by
the absence of preopercular spines.

We compared the pigmentation and plastic characters
of our larvae with the larval characters used by Olivar
and Beckley (1997) to construct a similarity matrix for

the Lampanyctus larvae. The results of a comparison of
characters indicate that our larva was closest to V. regale.
The similarity is noticeable in 22 of 24 features, except
for pigmentation on the dorsal tail and eye size. There-
fore, we believe that they are the larvae of a species not
yet described and that that they inhabit the tropical
and subtropical Atlantic Ocean and, possibly, the west-
ern Pacific Ocean. Despite the existing correspondence
between the groups established on the basis of larval and
adult characters, the Regale group still has an important
inconsistency: in the larvae of N. ritteri and N. idostigma,
the jaws are not elongated, as they are in the larvae of
other Nannobrachium species. The small number of spe-
cies for which larvae of the genus Lampanyctus have been
described prevents correlation between adult and larval
groups of this genus.

Lampanyctus vadulus

Description A single larva was collected: 7.5 mm SL (st.
2657) (Fig. 6B). D: 14, A: 18, P;: 12, P,: 5+, C: 3+9-10+4,
GR: 4+1+9=14,V: 36-37, BrR: 8. The larva has a deep body
(BD 37% SL) and a large head (HL 40% SL) with long jaws
extending beyond the vertical of the eye posterior margin.
The snout is rather long (SnL 33% HL), and the eye is round
(ED 27% HL). Anus opens slightly behind the middle of the
body. The dorsal fin begins about the middle of the body
(PDL 55% SL) and has 14 rays. The anal fin starts under
the 56 ray of the dorsal fin (PAL 62% SL) and has 18 rays.
The larva has several pigment spots at the upper and
lower jaw tips, an unpaired melanophore above the fore-
brain, and large paired melanophores located posterolat-
erally to the midbrain. There is an internal melanophore
anterior the dorsal fin base and a large unpaired melano-
phore located dorsally under the middle of the adipose fin
base. Paired large melanophores are present on the dorsal
side of the terminal gut section; the inner pigment is above
the gas bladder. The pigment on the anterial side of the
liver forms a strip.

Comparative remarks Habitually, the larva from our sam-
pling is similar to the larvae of the genus Lampanyctus
(for differences, see the “Comparative remarks” section for
Nannobrachium sp. 1). Illustrated descriptions of similar
larvae designated as Lampanyctus sp. 7 have been made
for larvae from the western Pacific Ocean (Ozawa, 1986).
In addition, in the IO RAS collections (5.5-mm-SL larva
from st. 3737 and 2 larvae [5.4 and 5.5 mm SL] from st.
3708 of the 36th cruise of the RV Kurchatov) taken in the
Indian Ocean’s equatorial part, we found larvae like our
specimens (Fig. 6A). All of these larvae are identical, both
in pigmentation and in meristic features (proportions of
larvae from the Indian Ocean: BD 35% SL, HL 38% SL,
SnL 39% HL, ED 32% HL, SAL 63% SL, PDL 56% SL); our
7.5-mm-SL larva differs only in the presence of a pigment
series on the isthmus. According to Hulley (1981), Bekker
(1983), and Wisner (1976), not a single known species of
Lampanyctus inhabits the western Pacific Ocean, tropical
Atlantic Ocean, or Indian Ocean. Among species whose
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Figure 6

Tlustrations of 2 early developmental stages of larval noble lanternfish (Lampanyctus vadulus)
caught (A) in the Indian Ocean in 1983 at station 3737 (5.5 mm standard body length [SL]) and
(B) in the central North Atlantic Ocean in 2016 at station 2657 (7.5 mm SL).

larvae are not described, only L. macropterus, which lives
in the equatorial waters of the Pacific and Indian Oceans,
has similar meristic characters (D: 13-15, A: 18-19, P;:
13-15; GR: 13-15), and L. vadulus is the only one among
the species in the Atlantic Ocean to have a central distri-
bution type (Hulley, 1981; Bekker, 1983). Therefore, we
preliminarily identify this larva as L. vadulus.

Lampanyctus sp. 1

Description Ten larvae were found in our collections:
8.0 mm SL (st. 2623), 8.4 mm SL (st. 2631), 8.7 mm SL
(st. 235), 6.6 mm SL (st. 2175), 3.2 mm SL (st. 2176),
5.5,6.4,6.9, 8.5 mm SL (st. 2183), 10.0 mm SL (st. 2193)
(Fig. 7). D: 14, A: 17, P;: 13-14, P,: 8, C: 6+10-11+5, GR:
4+1+9-10, V: 33-34, BrR: 8. Larvae are deep-bodied (BD
33-36% SL) with a large head (HL 30—36% SL). The anus
opens behind the middle of the body (PAL 65-66% SL).
Eyes are round and large (ED 34-39% HL). The snout is
pointed (SnL 26% HL); in large larvae, the jaws reach the
vertical of the eye posterior margin; and there are prom-
inent teeth on both jaws with an anterior tooth patch on
the upper one. The gut is relatively straight. The dor-
sal fin originates near the midbody (PDL 54-57% SL).
All the rays in fins are distinguishable in the 8.4-mm-
SL larva. Pigmentation consists of paired melanophores

anterior to the midbrain and posterior to the hindbrain
(SL >6.6 mm), 1 melanophore situated on the opercle and
several on the cleithrum, 2—3 melanophores on the base of
the pectoral fin, and 1 or more melanophores on the tips
of jaws. Inner melanophores above the gas bladder are
visible. With an increase in the size of the larvae, melano-
phores are added at myosepta between the pectoral and
pelvic fins. Bry photophores are already noticeable on the
6.4-mm-SL larva.

Comparative remarks Larvae were found in the subtrop-
ical zones of both the North and South Atlantic Ocean.
Among the species in the Atlantic Ocean with this type of
distribution, L. tenuiformis and L. photonotus are similar
by the complex of meristic characters. However, the early
stages of development of these species are known (Moser
and Ahlstrom, 1996; Moser and Watson, 2001) and differ
from those of our larvae in pigmentation especially. On
the basis of the features applied by Olivar and Beckley
(1997) to separate Lampanyctus larvae into groups, our
larvae are closest to the second group, which includes
L. parvicauda, L. idostigma, L. nobilis, L. ritteri, the jewel
lanternfish (L. crocodilus), and L. australis, among others,
but the larvae differ in pigmentation pattern from larvae
of all known Lampanyctus species. Perhaps these larvae
belong to a species not yet described.
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Figure 7

INlustrations of 4 developmental stages of larval Lampanyctus sp. 1 caught in the central South Atlantic
Ocean in 2009 (A) at station 2176 (3.2 mm standard body length [SL]) and (B) at station 2175 (6.6 mm SL),
(C) in the central North Atlantic Ocean in 2016 at station 2631 (8.4 mm SL), and (D) in the Walvis Ridge
region in the South Atlantic Ocean in 2009 at station 2193 (10.0 mm SL).
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