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Abstract—The larvae and/or juveniles of coastal species were found in the composition of oceanic ichthyo-
plankton sampled during the 43rd expedition of R/V “Akademik Vavilov” in the southern waters of the North
Atlantic. These fish included insufficiently-studied taxonomic forms from five families: Myripristis jacobus
(Holocentridae), Ctenogobius sp., Gobionellus oceanicus, Gobioides grahamae (Gobiidae), Eleotris sp. 1.,
Dorminator maculatus (Eleotridae), Spariosoma sp. 1 (Scaridae), and Pontinus nematophthalmus, (Scorpaeni-
dae). The paper presents illustrated descriptions of these forms and discusses the problems of their identifi-
cation.
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INTRODUCTION

Information on the larvae of many groups of fish
from the open and coastal regions of the west-central
North Atlantic is presented in the report by Richards
(2005). However, despite the huge number of publica-
tions on the early stages of fish development, the lar-
vae and juvenile specimens of many taxa have not yet
been described; there are still problems in a number of
species and families. To solve these problems, a
detailed study on the morphology of the larvae and the
identification of important diagnostic features and
their variability in ontogenesis are necessary.

The present paper aims to fulfill existing gaps in the
knowledge on the morphology of larvae of poorly
studied coastal fishes from the families Holocentri-
dae, Gobiidae, Eleotridae, Scaridae, and Scorpaeni-
dae. Illustrated descriptions of the early stages of
development in these species are presented.

MATERIALS AND METHODS

Early stages of fish sampled during the 43rd expedi-
tion of R/V Akademik Vavilov served as materials for
the present paper. These materials were collected in
the cross-section between 30° N and the equator in
October 2016 (Fig. 1). The ichthyoplankton was sam-
pled using Isaacs-Kidd midwater trawl in Samyshev-
Aseev modification (MWT, length 25 m, knotless
5-mm mesh net and apex insert of capron no. 15
insert, 6-m2 mouth area). The samples were preserved
and stored in 4% formaldehyde. The larvae were

stained with alizarin following the standard proce-
dure. All illustrations given in the paper are original.

The following abbreviations for the features are
used in the paper: SL—standard body length; с—head
length; Н—maximal body height; Ha—body height
above anus; h—minimal body height; hP—height of
pectoral fin base; lP—length of pectoral fin rays; аА,
aD—anteanal and antedorsal distances; ао—snout
length; о—horizontal diameter of eye; io—interorbital
distance; D (D1, D2) А, Р, V, C—number of rays in
dorsal (first and second), anal, pectoral, pelvic and
caudal fins, respectively; Br.—number of branchioste-
gal rays; sp. br.—number of gill rakers on the upper and
lower parts of the first gill arch; vert.—number of ver-
tebrae.

RESULTS AND DISCUSSION
Family Holocentridae

Myripristis jacobus (Fig. 2)—two larvae, SL 10.2
and 10.5 mm (sampling station 2665).

D e s c r i p t i o n. D XI 14, A IV 13, P 14, V I 6,
С (3 + 9) + (9 + 3), sp.br. 11+. Both larvae at
“rhynchichthys” stage. Larva high-bodied, slightly
teretial, body sharply tapering in caudal direction (h
7% SL). Maximal height (H 33–35% SL) at level of
pectoral fins. Head massive, with serrated rostrum,
forked at end (c 54–56% SL). Eyes very big, rounded
(o 25–26% с). Head with large rostral, supraoccipital,
supraopercular, third preopercular, and small fourth
and fifth postorbital spines; all spines have serrated
edges. Three serrated crests at each side of head above
689
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Fig. 1. Schematic map of (d) sampling stations' locations surveyed during the 43rd expedition of R/V Akademik Vavilov.

0°

10°

20°

30°

60° 50° 40° 30° 20° 10°

2617/18

2623/24

2630/31

2632/33

2656/57

2664/65

2667/68
2674/75

2636/37/38

2640

2649

N

W

Fig. 2. Prejuvenile of Myripristis jacobus SL 10.2 mm.
eye. Complete formation of rays in all fins. Border
between D1 and D2 well visible owing to different
lengths of rays. Dorsal fin starts slightly behind base of
pectoral fin (aD 60–62% SL); anal fin, under vertical
of soft rays' beginning in dorsal fins (aA 73% SL); pel-
vic fins situated under pectoral fins. Gill rakers not
fully formed. Scale covers whole body. Larvae inten-
sively pigmented except for rostrum (only a few mela-
nophores at end), jaws, preoperculum, fins (except for
spiny rays of dorsal fin), caudal peduncle, and ventral
body side.

C o m p a r a t i v e  n o t e s. Based on the structure
of swim bladder and ear capsule and connection
between them, the family is divided into two subfami-
JO
lies: Holocentrinae and Myripristinae (Nelson, 1955).
The early developmental stages of these subfamilies
differ in the structure of the rostral spine: in the Holo-
centrinae, there is a single rostral spine while the ros-
tral spine in Myripristinae is bifurcate at the end
(Lyczkowski-Shultz et al., 2000). Several larvae of
Myripristinae are described from the waters of the
Pacific Ocean: Myripristis spp. (Jones and Kumaran,
1962; Leis and Rennis, 1983) and M. leiognathos (Wat-
son, 1996). Among the members of this subfamily that
inhabit the waters of the central West Atlantic, only M.
jacobus has meristic features indicated for our larvae:
in Corniger and Plectrypops, there are more rays in the
pectoral fins (16–18 vs. 14–15), in Ostichthys trachy-
URNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
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Fig. 3. Larva of Pontinus nematophthalmus SL 7.8 mm.
poma, there are 12 spiny rays in the dorsal fin and 10–
12 soft rays in the anal fin vs. 12–13 in M. jacobus
(Kotlyar, 1996). Myripristis jacobus is an endemic of
the tropical Atlantic and the only Atlantic species of
the genus (Greenfield, 1968). The literature contains an
illustrated description of this species' larvae SL 5.0 mm
from the coastal waters of southern Brazil (Bonecker
and Castro, 2006). The larvae are poorly pigmented
and melanophores are found only on the lateral sur-
face of the abdomen. It can be assumed (due to the
lack of a complete series of larvae) that the color inten-
sity increases significantly with increasing body size.
Therefore, we identify our larvae with that previously
described by Bonecker and Castro (2006).

Family Scorpaenidae
Pontinus nematophthalmus (Fig. 3), one larva SL

7.8 mm (sampling station 2674).
D e s c r i p t i o n. D XII 9, A III 5, P 15, V I 5, С

(5 + 8) + (7 + 5), sp.br. 4 + 10, Br. 7, 24 myomeres.
Larva with high body, f lattened laterally, gently taper-
ing in caudal direction, greatest height at pectoral fins’
level (H 43.8% SL). Head massive, wide (c 48.7% SL,
io 36.8% SL), upper profile of head with slight deflec-
tion. Eyes large, diameter of ~⅓ c. Head spines include
large second, third, and fourth posterior preopercular,
postorbital, and occipital spines; all spines with ser-
rated edges; small first lower and upper suborbital,
supraorbital, upper, and lower opercular spines, fifth
posterior preopercular. Definitive number of rays
present in all fins. First dorsal fin starts practically
immediately after upper edge of head (aD 40.3% SL),
while anal fin under middle of dorsal fin (aA 63.3%
SL). Anus located slightly behind middle of body. Pec-
toral fin lobes large (lP 25% SL, hP 14.2% SL) ptery-
goid, 15 rays formed in them (given that ossification of
rays in pectoral fins of scorpionfish larvae occurs at SL
~ 4–5 mm, their number can be considered defini-
JOURNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
tive). Larva poorly pigmented: internal melanophore
behind base of anal fin, membrane between fourth to
sixth spiny ray of dorsal fin pigmented, three diago-
nally located spots on pectoral fin.

C o m p a r a t i v e  n o t e s. The larva has head
spines and meristic features typical for the species of
fam. Scorpaenidae. By analogy with the Pacific larvae
(Moser et al., 1977), we classify our larva to Pontinus
based on a range of larval characteristics, namely:
nonpigmented dorsolateral side of intestine (such a
pigment is present in Scorpaena larvae), pterygoid
pectoral fin (fan-shaped in Scorpaenodes and Scor-
paena), its color (pigment on the distal margin of the
fin is characteristic of Scorpaenodes larvae, some Pon-
tinus and Scorpaena; continuous covering of the
greater part of the fin for some Scorpaena, while a
diagonal strip for some Pontinus), its length and height
of the base. If we judge by the meristic features (sp. br.
4 + 10, Р 15, number of myomeres 24), such an iden-
tification seems justified. Adult individuals, at most six
species of this genus, inhabit the coastal waters of
northern South America: P. castor, P. helena, P.
longispinis, P. nematophthalmus, P. rathbuni, and P.
corallinus; the last four are most likely to be found in
our sampling area (Eschmeyer, 1969; Buckup et al.,
2003). All these species are similar in meristic features,
the difference is observed only in the rays of the pec-
toral fin: such a small number (15) is characteristic
only of P. nematophthalmus (15–17, usually 16)
(Eschmeyer, 1969). The larvae of only one species are
described (P. rathbuni), and they differ from ours in
the character of pigmentation (Sanchez and Acha,
1988). It is worth noting that there are many descrip-
tions of undetermined scorpion fish larvae SL <10
mm in the papers (Richards, 1990). This is due to the
fact that the larvae of scorpionfish undergo certain
morphological changes with growth, moreover, their
coloring is very different from both the juveniles and
the adult; therefore, it is practically impossible to cor-
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Fig. 4. Larva of Ctenogobius sp. SL 7.8 mm.

Fig. 5. Larva of Gobionellus oceanicus SL 11.5 mm.
relate them. In this regard, our identification should
be considered preliminary.

Family Gobiidae
Ctenogobius sp. (Fig. 4), 90 larvae SL 5.5–7.3 mm

(sampling stations 2649-2, 2664, 2665, 2669, 2674,
2675).

D e s c r i p t i o n. D1 V+, D2 12, A 13, P 16–17, V-,
C (8 + 7)–(6 + 7), vert. 10 + 16 = 26, Br. 5. Larvae
long, low-bodied, strongly f lattened laterally (Ha 14–
17% SL, h 5–6% SL), with small head (c 22–26% SL).
Snout short (ao 20–22% c), eyes slightly oval (o 24–
28% c). Jaws short, barely reaching vertical of eye’s
front edge. First dorsal fin begins at level of fourth
myomere (aD 34–37% SL); Second dorsal and anal
fins located oppositely and begin at midbody level (aA
51% SL). In larvae, number of rays in unpaired and
pectoral fins definitive (formation of rays in D1 not
completed), pelvic fins been formed yet. Intestine rel-
atively straight, anus opens at midbody level.Larvae
poorly pigmented: several small melanophores on the-
anterolateral part of the lower jaw, unpaired pigment
spot on dorsal side of terminal intestine section, sev-
eral deep melanophores on caudal peduncle ventral
side immediately behind anal fin; dorsal and posterior
sides of swim bladder pigmented.

C o m p a r a t i v e  n o t e s. The Ctenogobius and
Gobioides larvae are the only representatives of the
family in which both dorsal and posterior sides of the
swim bladder are pigmented (Yeung and Ruple, 2006).
JO
However, there are more rays in the unpaired fins (D1
VII, D2 14–15, A I 13–14) in Gobioides. In our sam-
pling area, the larvae of early developmental stages of
Ctenogobius boleosoma, C. smaragdus, C. saepepallens,
C. stigmaticus, C. shufeldti, and С. thoropsis may be
present. The first two species, C. boleosoma and
C. smaragdus, usually have D2 11 and A 12 vs. D2 12
and A 13 in the larvae we sampled as well as in C. stig-
maticus, C. shufeldti, and C. saepepallens. The larvae of
the latter three species have already been described
(Wyanski and Targett, 2000; Baldwin and Smith,
2003). No transforming specimens were available for
our study. This is why the identification is possible
only to the genus.

Gobionellus oceanicus (Fig. 5), three larvae SL 8.5–
11.2 mm (2665).

D e s c r i p t i o n. D1 V+, D2 14, A 15, P 16–17, V-,
C (8 + 7)–(6 + 7), vert. 10 + 16 = 26, Br. 5. Larvae
fusiform (Ha 11–12% SL, h 5–6% SL) with rather
small head (c 18–21% SL). Snout short (ao 17–21%
c), eyes round, small (o 17–20% c). Jaws short, not
reaching vertical of front edge of eye. First dorsal fin
begins at beginning of second third of body (aD 34–
35% SL). Second dorsal and anal fins located oppo-
sitely and start slightly behind middle of body (aA 52–
56% SL); ventral fins located under pectoral fins. In
caudal, anal, second dorsal, and pectoral fins, forma-
tion of rays complete. Five rays in first dorsal fin; for-
mation of rays in it takes the longest time; in pelvic fin
formation of rays not completed. Intestine relatively
straight, anus opens at midbody level. Body of larva
URNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
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Fig. 6. Larva of Gobioides grahamae SL 9.0 mm.
practically devoid of pigment: only internal point
melanophores covering dorsal and back sides of swim
bladder.

C o m p a r a t i v e  n o t e s. Among the gobies
dwelling in the coastal waters of Brazil, corresponding
meristic features (D2 14, A 14–15, P 15–18, vert. 10 +
16 = 26) are characteristic of Gobioides grahamae and
Gobionellus oceanicus (Murdy, 1998; Yeung and
Ruple, 2006). The illustrated descriptions of G. ocean-
icus larvae SL 10.1–12.1 mm are available in the pub-
lished papers (Wyanski and Targett, 2000; Baldwin
and Smith, 2003). When we consider both plastic fea-
tures and characteristics of pigmentation, the larvae
from our samples do not differ from those described
earlier. In terms of habitus, our larvae are very similar
to Gobioides broussoneti (pigmentation is also present
only above the swim bladder), but the differences in
the meristic features are strong (D2 15, A 16, P 17–20,
vert. 10 + 17 = 27). This is why we identify the larvae
of that type as G. oceanicus.

Gobioides grahamae (Fig. 6)—51 larvae SL 7.0–
10.0 mm (sampling stations 2649–2, 2669, 2674,
2675).

D e s c r i p t i o n. D1 V+, D2 14, A 15, P 17, V-, C
(8 + 7)–(6 + 7), vert. 10 + 16 = 26, Br. 5. Larvae fusi-
form (Ha 12–13% SL, h 6% SL) with rather small head
(c 20–22% SL). Snout short (ao 17–21% c), eyes
round, small (o 23–25% c). Jaws short, not reaching
vertical of front edge of eye. First dorsal fin begins at
level of fourth myomere (aD 34–35% SL). Second
dorsal and anal fins located oppositely and start
slightly behind middle of body (aA 52–54% SL); pel-
vic fins under pectoral fins. In caudal, anal, second
dorsal, and pectoral fins, formation of rays complete.
In first dorsal fin, five rays; in pelvic formation of rays
just beginning. Intestine relatively straight, anus opens
at midbody level. Pigment present only on dorsal and
posterior sides of swim bladder.

C o m p a r a t i v e  n o t e s. In terms of meristic
features and character of pigmentation, the larvae do
differ both from those we described and those descrip-
tions of G. oceanicus larvae presented in the published
papers (Wyanski and Targett, 2000; Baldwin and
Smith, 2003). At the same time, there are differences
concerning plastic features in the larvae of similar size
JOURNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
(SL ~ 8 mm): body height (Ha 12–13% SL in our lar-
vae vs. 11–12% SL in G. oceanicus) and eye diameter
(23–25 vs. 17% SL). Besides G. oceanicus, only Gobi-
oides grahamae has such a combination of meristic
traits; moreover, there is a description in the literature
of the early stages of development of a close species,
Gobioides broussoneti, which, in addition to the meris-
tic features, does not differ in habitus from the larvae
we sampled.

Family Eleotridae
Eleotris sp. 1 (Fig. 7), 15 larvae SL 6.0–11.6 mm

(sampling stations 2664, 2668, 2674, 2675).
D e s c r i p t i o n. D1 V+, D2 I 8, A I 7–8, P 12–14,

V 3+, C (9 + 7)–(8 + 9), vert. 25–26, Br. 6. Larvae
long, low-bodied (H 13–15% SL) with relatively small
head (c 23–26% SL). Snout short (ao 23–27% c), eyes
oval (o 16–18% c). Jaws short, barely reaching vertical
of eye’s front edge. First dorsal fin begins at level of
fifth myomere (aD 36–41% SL). Second dorsal and
anal fins located oppositely and start somewhat
behind body’s middle (aA 53–58% SL).

In larva SL 11.6 mm, all rays in pectoral fins already
formed; formation just starts in pelvic fin. Larvae with
several small melanophores on anterolateral part of
mandibule, melanophore on mandibule corner,
supraocular and subocular branched melanophores
situated closely to pigmented part of eye, internal
point melanophores around ear section of neurocra-
nium. Dorsal row of 7–10 melanophores from isth-
mus to vertical of D1 end; melanophore on dorsal part
of terminal section of intestine. Subcaudal internal
row of 9–11 melanophores formed by paired melano-
phores situated along base of anal fin; between anal
and caudal fins, row turns to unpaired. From this
unpaired row, several point melanophores form verti-
cal dorsally-directed rows. Dorsal side of swim blad-
der and end of caudal peduncle pigmented.

C o m p a r a t i v e  n o t e s. A similar pattern of
pigmentation (the presence of pigment above the ear
capsule of the brain and at the end of the caudal
peduncle, on the dorsal side of the swim bladder,
abdominal and subcaudal rows of melanophores) is
characteristic of the larvae of Eleotris spp. and Erotelis
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Fig. 7. Larva of Eleotris sp. 1 SL 11.6 mm.

Fig. 8. Larva of Dorminator maculates SL 6.1 mm.
smaragdus (Baldwin and Smith 2003; Maeda and
Tachihara, 2005; Yeung and Ruple, 2006). However,
the latter two forms differ from the larvae we sampled
by the number of rays in the dorsal and anal fins (D2
11, A 10 vs. D2 9, A 9). Adult specimens of all four Ele-
otris species live in the waters of the central western
Atlantic: E. amblyopsis, E. pisonis, E. beliziana, and
E. perniger; they differ in the patterns of the location of
the sensory papillae on the head. Larvae of E. pisonis
and E. spp. (E. amblyopsis or E. pisonis by: Baldwin
and Smith, 2003) are described, and the larvae from
our samples differ slightly from E. pisonis by the lack of
pigment at the distal edge of the upper jaw (E. spp. has
it). In all likelihood, similarly with the larvae of Pacific
Eleotris, the interspecific differences in the larvae con-
cern the pattern of pigmentation of the end of caudal
peduncle, the head, and the number of melanophores
in the lower caudal row (Maeda and Tachihara, 2005).
To identify these signs, a much larger number of indi-
viduals is necessary for analysis. For this reason, and
due to the fact that diagnostic signs characteristic of
adult individuals are absent in the larvae of our sam-
ples, identification to the species is impossible.
JO
Dorminator maculatus (Fig. 8), six larvae, SL 6.0–
7.3 mm (sampling stations 2665, 2675).

Description. D1 V+, D2 9, A 9–10, P 12–14, V 3+,
C (9 + 7)–(8 + 9), vert. 25–26, Br. 6. Larvae fusiform
(H 12–15% SL) with relatively small head (c 21–25%
SL). Snout short (ao 21–24% c), eyes oval (o 17–20%
c). Jaws short, not reaching vertical of eye’s front edge.
First dorsal fin begins at level of fourth myomere (aD
38–39% SL). Second dorsal and anal fins located
oppositely and start somewhat behind middle of body
(aA 57–60% SL). In SL 7.3 mm larvae, ten rays
formed in pectoral fins, pelvic ones not yet formed.
Larvae with several small melanophores on anterolat-
eral part of mandibule, ventral row of six to eight mela-
nophores from isthmus to vertical of first dorsal fin’s
end. Along base of anal fin, melanophores on both
sides; subcaudal row becomes unpaired immediately
behind anal fin. From this unpaired series, several
point melanophores form vertically arranged strips.
Dorsal side of swim bladder pigmented.

C o m p a r a t i v e  n o t e s. In the described lar-
vae, there is no pigmentation of the ear capsule and the
end of the caudal peduncle, which is characteristic of
Dorminator larvae (Yeung and Rouple, 2006). Accord-
URNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
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Fig. 9. Larva of Spariosoma sp. 1 SL 7.5 mm.
ing to the latest data (Kullander, 2003), only D. macu-
latus can be met in the area where we caught the lar-
vae. An illustrated description of this species larvae SL
8.1 and 22.1 mm is available in the literature (Ruple,
1984); the larvae from our samples show significant
similarity both in meristic features and in the pigmenta-
tion pattern, differing only in the absence of melano-
phore at the corner of the low jaw.

Family Scaridae
Spariosoma sp. 1 (Fig. 9), ten larvae, SL 7.5–7.6 mm

(sampling stations 2668, 2669, 2674, 2675).
D e s c r i p t i o n. D IX 10, A III 10, P 13, C (3 +

7)–(6 + 4), vert. 9 + 16 = 25. Larvae rather low-bod-
ied (H 13% SL, h 9% SL), strongly f lattened laterally,
with small head (c 21–22% SL). Snout short (ao 25%
c), eyes oval (o 19–20% c) with pigmented choroid tis-
sue at lower edge of eye. Jaws short, barely reaching
vertical of eye’s front edge, teeth absent. Dorsal fin
begins somewhat behind vertical of pectoral fin’s
beginning (aD 28–30% SL); anal fin begins slightly
behind the midbody (aA 57% SL). In all larvae, num-
ber of rays in unpaired and pectoral fins definitive, but
pelvic fins not yet formed. Intestine straight, anus
opens at level of body’s middle. Pigmentation of larvae
consists of paired melanophore, located laterally on
cardiac region (at level of pectoral fin’s base), subcau-
dal series of 13 internal melanophores and as pig-
mented dorsal side of swim bladder.

C o m p a r a t i v e  n o t e s. In the west-central
Atlantic, there are at least 16 species belonging to four
genera of this family. By meristic features, these spe-
cies show significant similarity; only representatives of
Scarus have a greater number of rays in the pectoral
fins (13–16 vs. 13 in the other species). At the same
time, the larvae of this family differ well to the genus
rank in terms of pigmentation: Spariosoma larvae have
a melanophore on the body under the base of the pec-
toral fin, Scarus has pigment on the dorsal side of the
caudal peduncle, Cryptotomus roseus has neither one
nor the other pigment. By the presence of melano-
phore under the pectoral fin, we identify these larvae
JOURNAL OF ICHTHYOLOGY  Vol. 59  No. 5  2019
as Spariosoma. Of the seven species of this genus living
in the sampling area, the early stages of the three spe-
cies are described: S. atomarium, S. radians, and
S. rubripinne; they differ in the location of erythro-
phores (Baldwin, 2013) but do not differ in the
arrangement and number of melanophores. Because
we do not have the successive stages of development,
identification to the species levelis difficult.
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