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The Cynoglossidae family in the east-
ern Pacific Ocean is represented by a 
single subfamily (Symphurinae) and 
a single genus (Symphurus; tongue-
fish). This genus has a world-wide 
distribution, including the eastern 
Pacific Ocean where it is represented 
by 18 species, inhabiting temperate 
and tropical waters on the continental 
shelf and slope (Munroe et al., 1995; 
Munroe and Robertson, 2005). Previ-
ous studies have demonstrated the 
diagnostic value of the pterygiophore 
interdigitation pattern (ID pattern) 
which, combined with other meris-
tics, can be used to identify symphu-
rine tonguefish all over the world 
(Munroe, 1992; Munroe et al., 1995). 
Species with the 1-3-2 and 1-3-3 ID 
patterns are found in both the Atlan-
tic Ocean and in the tropical eastern 
Pacific Ocean from the Gulf of Cali-
fornia to northern Peru. Species with 
the 1-3-4, 1-4-2, 1-4-3 and 1-5-3 ID 
patterns are found only in the New 
World. Currently, the early life history 
stages of seven species of symphurine 
tonguefishes occurring in the eastern 
Pacific can be distinguished from each 
other by their melanistic pigmenta-
tion patterns. Symphurus callopterus 
has an accumulation of pigment in 
the form of two oblique, incomplete 
and two complete bands on the caudal 

section of the body (Evseenko, 1990), 
whereas S. williamsi (Aceves et al., 
1999), S. elongatus (Charter and 
Moser, 1996), S. chabanaudi, and S. 
prolatinaris (Evseenko and Shtaut, 
2000) have blotches or spots or both on 
the dorsal and ventral margins of the 
body; and both S. atricaudus (Charter 
and Moser, 1996) and S. atramenta-
tus (Saldierna-Martínez et al., 2005) 
have a series of dash-like spots on 
the dorsal and ventral margins of the 
body. Although S. oligomerus (spotfin 
tonguefish) is a species with wide dis-
tribution from the Gulf of California 
to Panama (Mahadeva and Munroe, 
1990; Munroe et al., 1995), its larvae 
are still undescribed. This study pro-
vides the first description of the larval 
development of S. oligomerus from the 
preflexion to the juvenile stage.

Materials and methods

Plankton samples were collected in 
November 2005 in the Gulf of Califor-
nia. Twenty-four oblique zooplankton 
tows were made with bongo nets with 
a mouth diameter of 60 cm and net 
mesh of 505 and 333 μm as detailed in 
Kramer et al. (1972). Three additional 
samples were obtained from multilevel 
oblique tows at 150–100, 100–50, and 
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Abstract—Larval and early juvenile 
stages of Symphurus oligomerus are 
described from 24 specimens from the 
Gulf of California. Meristic features 
were 48–49 total vertebrae, 87–94 
dorsal-fin rays, 73–77 anal-fin rays, 
12 caudal-fin rays, and five hypural 
bones. Seven larvae and one juvenile 
were cleared and stained to obtain 
the pterygiophore formula (1-3-2-2-
2) that confirmed the identification 
of S. oligomerus. The pigment pat-
tern from preflexion to juvenile stage 
consists of three bands on the dorsal 
margin and two bands on the ventral 
margin formed by star-shaped mela-
nophores on the left side of the body. 
The intestine in pref lexion to post-
f lexion larvae forms an abdominal 
projection that ends in a short conical 
appendix. The intestine is supported 
by three cartilaginous struts; larvae 
with these physical attributes are 
called exterilium larvae. Pref lexion 
larvae have two elongated dorsal-fin 
rays, and in f lexion to postf lexion 
larvae the second to the fourth dorsal-
fin rays are elongate. We found an 
apparent connection between the size 
at metamorphosis of the species of 
Symphurus and the depth distribu-
tion range of adults such that the 
fish species that metamorphose at a 
larger size have a deeper distribution 
as adults and exterilium larvae seem 
to correspond to species that have 
deeper distributions.
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Table 1
Sampling methods, locations, depths, and preservation methods for larval Symphurus oligomerus collected in the Gulf of Califor-
nia in 2005. B=bongo net, M=multilevel net, BL=body length. 

 Coordinates Number of specimens (BL, mm)

Net N W Catch depth (m) Ethyl alcohol Formalin

B 28°30ʹ38ʺ 113°6ʹ39ʺ 0–21 1 (18.0)
B 28°12ʹ 112°17ʹ 0–195 1 (15.8)
B 27°28ʹ46ʺ 112°16ʹ27ʺ 0–214  1 (18.2)
B 27°14ʹ24ʺ 111°14ʹ24ʺ 0–211 1 (14.6)
B 26°54ʹ30ʺ 111°46ʹ16ʺ 0–71  2 (3.0–3.4)
B 26°36ʹ1.5ʺ 110°32ʹ1.5ʺ 0–209 1 (8.8)  3 (3.8–18.0)
B 26°11ʹ19ʺ 111°18ʹ31ʺ 0–182  3 (1.6–2.6)
B 25°24ʹ40ʺ 109°16ʹ28ʺ 0–45 5 (6.8–10.4)
B 24°52ʹ26ʺ 109°48ʹ19ʺ 0–97 1 (12.0)
M 24°42ʹ8ʺ 110°17ʹ28ʺ 0–50  1 (10.0)
M 24°42ʹ8ʺ 110°17ʹ28ʺ 50–100  2 (11.3–12.3)
M 24°42ʹ8ʺ 110°17ʹ28ʺ 100–150  2 (7.8–10.4)

50–0 m with simple conical nets with a mouth diameter 
of 75 cm and net mesh of 333 μm (Table 1). Samples 
obtained with the 333-μm mesh bongo net and the multi-
level tows were fixed in ethyl alcohol (96%), and samples 
from the 505-μm mesh bongo net were fixed with 10% 
formalin solution buffered with sodium borate.

Among the fish larvae taken in this collection, twen-
ty-four specimens of larval and juvenile Symphurus 
(1.6–18.2 mm body length [BL]) were grouped because 
they shared the same meristic counts and pigmentation 
patterns. Comparison of this group of larvae with pub-
lished descriptions of the early life stages of tonguefish 
from the eastern Pacific (Evseenko, 1990; Charter and 
Moser, 1996; Aceves et al., 1999; Evseenko and Shtaut, 
2000; and Saldierna-Martínez et al., 2005) indicated 
that these specimens belonged to a species whose lar-
val development had not been described. Seven larvae 
and one juvenile from this group of specimens were 
cleared and stained (Potthoff, 1984) and identified as 
Symphurus oligomerus on the basis of meristic char-
acters (dorsal-fin rays, anal-fin rays, caudal-fin rays, 
total vertebrae, and hypural bones) and interdigita-
tion of dorsal-fin pterygiophores and neural spines (ID 
pattern), which was 1-3-2-2-2 (Mahadeva and Munroe, 
1990; Munroe, 1992; Munroe et al., 1995). Subsequently 
a developmental series of larvae was assembled by us-
ing similar pigmentation pattern (oblique band on the 
body) as well as meristic and morphometric features 
(total dorsal and anal-fin rays and conical appendix). 
Measurements to the nearest 0.1 mm were taken on 
the left side of the body as illustrated in Figure 1C and 
Table 2 by using a stereomicroscope (Stemi 2000-C, 
Zeiss) fitted with an ocular micrometer.

All larvae and juveniles were deposited in the Colec-
ción científica de huevos y larvas de peces del Pací-
fico Mexicano (ICTIOPLANCTON) registered with the 

Secretaría del Medio Ambiente y Recursos Naturales 
(B.C.S.-INV196-06-07) and located at the Departamento 
de Plancton y Ecología Marina, Centro Interdisciplin-
ario de Ciencias Marinas-Instituto Politécnico Nacional 
(CICIMAR-IPN). Catalogue numbers for specimens of S. 
oligomerus deposited in this collection are L108–L126.

Illustrations of larval and juvenile stages of S. oligo-
merus were drawn with a camera lucida (Stereomi-
croscope Stemi SV8, Zeiss). Descriptions of larval and 
juvenile stages were based on 24 specimens from 1.6 to 
18.2 mm BL. None of the specimens were in the yolksac 
stage, indicating that hatching takes place at sizes <1.6 
mm notochord length (NL). Preflexion, flexion, post-
flexion, and juvenile stages accord with the larval fish 
developmental stages described by Ahlstrom (1976).

Results

Identification

Twenty-four specimens sharing similar morphomet-
ric and meristic characteristics were identified among 
the material examined. Seven larvae and one juve-
nile tonguefish from 7.8–18.2 mm BL were cleared and 
stained. These cleared specimens had the following 
ID patterns: 1-3-2-2-2 (n=7) and 2-3-2-2-2 (n=1). We 
observed differences in the number of hypural elements 
in the cleared and stained specimens; these differences 
were associated with the development stage, as well as 
with the degree of ossification of the hypural elements. 
Five hypural bones were observed in one postflexion 
larva and one juvenile (18.0 and 18.2 mm BL); four 
cartilaginous hypurals were present in four larvae (10.4 
to 12.0 mm BL), and three cartilaginous hypurals were 
present in two larvae (7.8 and 10.0 mm BL). From these 
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Table 2
Abbreviations and definitions of terms used to describe the morphometric and meristic characters of Symphurus oligomerus 
larvae and juveniles.

Body length (BL) In preflexion and flexion stages, horizontal distance from snout tip to tip 
of notochord, referred to as notochord length (NL); in postflexion-stage 
larvae, from snout tip to posterior margin of hypural bones as standard 
length (SL)

Caudal region length (CRL) Horizontal distance from posterior end of anus to tip of notochord in 
young larvae or to posterior margin of hypural bones in more developed 
larvae

Snout–anus length (SAL) Horizontal distance through midline of body from snout tip to posterior 
margin of anus

Head length (HL) Horizontal distance through midline of the head from snout tip to 
margin of cleithrum preceding pectoral fin base in small specimens, or 
to posterior margin of opercle in larger specimens

Eye diameter (ED) Horizontal distance between anterior and posterior margins of left eye

Body depth at pelvic fin base (BD) Vertical distance from dorsal to ventral margin of body, measured at 
pelvic fin base

Body depth at anus (BDA) Vertical distance across body at anus prior to formation of dorsal fin 
pterygiophores (Moser, 1996)

Loop intestinal length (LIL) Horizontal distance from cleithrum to tip of the conical appendix on the 
abdominal projection

Abdominal projection length (APL) Horizontal distance from cleithrum to base of conical appendix on 
abdominal projection

Conical appendix length (CAL) Horizontal distance from base to tip of conical appendix

Pterygiophore interdigitation pattern (ID pattern) Number of proximal dorsal-fin pterygiophores in each of the five anterior 
interneural spaces (Munroe, 1992).

Internal cartilaginous struts (ICS) Support internal of the intestinal sac, make-up for cartilaginous struts

specimens and the remaining 14 larvae and two juve-
niles, we counted 48–49 vertebrae (more frequently 48), 
87–94 dorsal-fin rays (more frequently 89–91), 73–77 
anal-fin rays (more frequently 74–75), and 12 caudal-fin 
rays (Table 3). Of 18 species of Symphurus recognized in 
the eastern Pacific, only S. gorgonae, S. oligomerus, S. 
microlepis, and S. diabolicus have the 1-3-2-2-2 ID pat-
tern. Symphurus gorgonae differs from the other species 
in having only four hypural bones, and S. oligomerus, 
S. microlepis, and S. diabolicus have five hypural bones 
(Munroe, 1992). Symphurus diabolicus and S. microlepis 
have more dorsal- (106–110 and 106, respectively) and 
anal- (89–96 and 92) fin rays and a higher number of 
vertebrae (57–59 and 57) than S. oligomerus (87–97 
dorsal-fin rays, 72–83 anal-fin rays, and 48–52 total ver-
tebrae). Symphurus gorgonae has fewer dorsal- (80–89) 
and anal- (63–74) fin rays than S. oligomerus (Munroe, 
1992; Munroe and McCosker, 2001). Furthermore, S. 
diabolicus, is apparently endemic to the Galapagos 
Archipelago (Munroe and McCosker, 2001), whereas S. 
microlepis is collected off the coast of Panama in 530 m 
(Munroe et al., 1995; Munroe and McCosker, 2001). The 
combination of meristic features indicates that these 
larvae and juvenile specimens are S. oligomerus.

Description of larval and juvenile stage  
of Symphurus oligomerus

Morphological features The early preflexion larvae (1.6 
and 2.6 mm BL) have an elongate, slightly compressed 
body. The abdominal cavity with an intestinal loop 
extends beyond the lower contour of the body, forming 
a short and freely hanging abdominal projection. This 
projection is an elongate and relatively slender sac with 
transparent walls; the loop intestinal length ranges 
between 21% and 31% of the BL (Table 4). The end por-
tion of the abdominal projection is a conical appendix 
whose length is 2.5–10% of the BL. During flexion until 
the juvenile stage (7.8–18.2 mm BL) the loop of the 
intestine is supported by three internal cartilaginous 
struts (ICS); two are located on either side of the intes-
tinal sac (Figs. 1C and 2A) and the third is located near 
the pectoral fin base, supporting the lateral cartilages. 
The anus opens on the left side of the body. The head is 
small, 25% of BL (Table 4) and has a small and oblique 
snout. The posterior corner of the mouth never extends 
beyond the middle part of the left eye (Fig. 1A). In larvae 
between 3.4 mm BL and 3.8 mm BL, the swim bladder 
is located above the dorsal region of the intestinal sac 
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Figure 1
Spotfin tonguefish (Symphurus oligomerus): (A) pref lexion larva (2.5 mm notochord length, NL); 
(B) preflexion larva (3.4 mm NL); and (C) f lexion larva (7.8 mm body length) showing two internal 
cartilaginous struts (ICS). Morphometric measurements are HL=head length; BL=body length; 
CRL=caudal region length; SAL=snout–anus length; LIL=loop intestinal length; APL=abdominal 
projection length; CAL=conical appendix length; ED=eye diameter; BD=body depth at pelvic fin 
base; BDA=body depth at anus. Drawings by R. Saldierna.
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Table 4
Morphometric proportions of larval and juvenile spotfin tonguefish (Symphurus oligomerus) by percentage of body length (BL, 
mm): eye diameter (ED), head length (HL), caudal region length (CRL), snout–anus length (SAL), body depth at pelvic fin base 
(BD), body depth at anal fin (BDA), loop intestinal length (LIL), abdominal projection length (APL), conical appendix length 
(CAL). nd = not determined.

 % of BL

Development stage BL(mm) ED HL CRL SAL BD BDA LIL APL CAL

Start of preflexion 1.6 6.09 21.79 51.15 48.72 18.27 7.31 31.67 29.23 2.44
 2.5 7.55 18.67 64.15 35.85 16.98 8.49 23.58 18.87 4.72
 2.6 7.28 21.84 63.22 36.78 17.24 8.39 27.36 21.84 5.52
 3.0 6.41 19.24 59.01 41.05 21.81 10.26 21.81 17.96 3.85
 3.4 8.04 22.86 61.43 38.57 22.86 11.43 30.00 20.00 10.00
 3.8 7.59 22.78 64.56 35.34 25.32 12.66 25.32 15.19 10.13
 6.8 4.71 24.71 62.35 38.82 29.41 18.82 23.53 16.47 7.06
 7.0 5.75 22.99 59.77 39.08 29.89 18.39 27.59 20.69 6.90

Start of flexion 7.1 5.04 16.53 62.18 37.82 32.77 20.17 22.69 14.29 8.40
 7.4 5.38 31.18 59.14 40.86 32.26 17.20 nd 19.35 nd
 7.8 5.10 27.55 60.20 39.80 34.69 18.37 28.78 18.98 9.80
 8.8 4.55 23.64 65.45 34.55 23.64 20.00 nd nd nd
 10.0 4.60 25.29 60.92 39.08 33.33 19.54 34.43 21.79 12.64
 10.4 4.44 26.67 60.00 40.00 32.22 19.44 33.33 22.22 11.11
 10.4 4.59 25.69 63.30 36.70 33.03 21.10 30.28 21.10 9.17
 10.6 4.35 26.09 60.87 39.13 31.52 20.65 28.26 17.39 10.87
 11.3 4.08 27.55 59.18 40.82 32.65 19.39 34.69 22.45 12.24
 12.0 3.85 25.00 61.54 38.46 28.85 19.23 28.76 21.40 7.36
 12.3 3.74 24.30 62.62 37.38 32.71 22.43 24.30 14.95 9.35
 14.6 3.29 25.20 60.66 39.37 29.13 21.26 24.53 17.32 7.21

Start of postflexion 18.0 3.19 24.88 65.06 35.08 27.43 18.50 24.24 19.13 5.10

Start of juvenile 15.8 3.81 21.90 67.15 32.85 24.09 20.44 15.93 11.68 4.25
 18.0 3.20 19.22 73.04 27.55 22.42 20.50   
 18.2 3.80 27.84 66.44 33.54 22.15 16.45   

(Fig. 1B). Notochord flexion begins in larvae larger than 
7 mm BL and ends near 15 mm BL (Table 3). In the only 
postflexion larva collected (18 mm BL), the right eye had 
begun to migrate to the left side of the head (Fig. 2A). 
In the juvenile stage (15.8–18.2 mm BL) the protruding 
gut is incorporated within the ventral body profile and 
migration of the right eye is complete. Most of the body 
of the juvenile has very small ctenoid scales; each scale 
has a single denticle; the swim bladder, pectoral fins, 
and the conical appendix are no longer visible; and head 
length is 25% of the BL.

Pigmentation Preflexion larvae (1.6–3.0 mm BL) typ-
ically have three equidistant blotches on the distal 
margin of the dorsal fin fold, located approximately 
between myomeres 6–9, 16–19, and 28–33, and an addi-
tional blotch located on the dorsal margin of the body 
between myomeres 28 and 33. There are two blotches 
present on the distal margin of the anal fin fold and two 
blotches on the ventral margin of the body located at 
myomeres 16–19 and at myomeres 27–36. Several small 
star-shaped melanophores form a line along the ventral 

margin of the intestinal sac, nine similar melanophores 
are present on the left side of the gut, and three or four 
melanophores are present on the left side of the conical 
appendix (Fig. 1A).

Larvae 3.4–3.8 mm BL have a pigmentation pattern 
similar to that described above, but with slight changes 
in the numbers of myomeres forming the blotches (Fig. 
1B); pigmentation is also more intense on the ventral 
area of the intestinal sac, where eight small star-shaped 
melanophores are located nearly at the distal margin 
of the left side of the anus. Small star-shaped melano-
phores are also present on the pectoral fins: three or 
more on the distal margin of the surrounding mem-
brane of the pectoral fins, two or more on the distal 
region of the pectoral fin bud, and one on the pectoral 
fin base. Four similar melanophores are present on the 
swim bladder and several dot-like melanophores form 
a discontinuous line along the ventral margin of the 
axial musculature that does not reach the tip of the 
notochord (Fig. 1B).

Conspicuous at flexion stage are three vertical bands 
of star-shaped melanophores aligned perpendicular 
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Figure 2
Spotfin tonguefish (Symphurus oligomerus): (A) postf lexion larva (18.0 mm body length [BL]) 
showing two internal cartilaginous struts (ICS); and (B) juvenile (18.2 mm BL). 

A

B

to the notochord (Fig. 1C). These bands begin on the 
dorsal and ventral margins of the body and extend to-
ward the body midline (Fig. 1C). The pigment pattern 
consists of two incomplete and one complete band on the 
left side of the body, located approximately equidistant 
from each other. The most anterior band overlies the 
bases of dorsal-fin pterygiophores 11–19 and extends 
to midway between the dorsal margin and the body 
midline; the second incomplete band overlies the bases 
of dorsal-fin pterygiophores 29–35 and extends to the 
body midline; the third band is complete and overlies 
the bases of dorsal-fin pterygiophores 53–63. Two or 
three star-shaped melanophores overlie the notochord 
below the second dorsal band and three or four other 
similar melanophores overlie the notochord below the 
third dorsal band. The first ventral band is located on 
the bases of the anal-fin pterygiophores 19–27 and the 
second ventral band is located on the bases of the anal-
fin pterygiophores 39–48. Two discontinuous series of 
dashed pigments are located on the anal fin; one lies 
over the bases of pterygiophores 9–70; the second series 
occurs on the bases of the anal-fin rays 1 to 45 and cov-
ers almost two-thirds the length of the postabdominal 
region (Fig. 1C).

Head pigment is first present in flexion-stage larvae. 
Two to four star-shaped melanophores are located on 
the dorsal margin of the brain; all are equidistant from 

each other and located between the first and fourth 
dorsal-fin rays (Fig. 1C). A comparison of specimens 
preserved in formalin and ethyl alcohol revealed that 
the first and fourth melanophores fade in specimens in 
the formalin solution. Two internal melanophores are 
present in the posterior head region; one is located in 
the middle of the cleithrum near the base of the pec-
toral bud and the second is located on the base of the 
brain near the cleithrum. The left side of the head also 
has three series of small star-shaped melanophores. The 
first series (visible in specimens preserved with forma-
lin and ethyl alcohol) extends along the ventral head 
margin from the lower jaw tip to the pelvic fin base. The 
second series (visible only in specimens preserved with 
ethyl alcohol) forms ‘V’ located along the ventroposte-
rior margin of the jaw to the ventroposterior margin 
of the eye. The third series (visible only in specimens 
preserved with ethyl alcohol) begins at the bases of the 
first branchiostegal rays and extends posteriorly to the 
cleithrum. One prominent pigment blotch is present 
between the fourth and fifth branchiostegal rays. Both 
upper and lower jaws have four to five star-shaped me-
lanophores at the posterior region.

Several small, star-shaped melanophores are present 
on the pectoral fins of flexion larvae: two or more oc-
cur on the base, three or more on the external margin 
of the surrounding membrane, and two or more in the 
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middle of the pectoral-fin bud. Most of these pigments 
are lost in specimens preserved in formalin. Nine or 
more similar melanophores are also present on the 
swim bladder.

The pigmentation of postflexion larvae (Fig. 2A) is 
similar to that of flexion-stage larvae (Fig. 1C). The 
major difference in pigmentation between flexion and 
postflexion larvae is the increase in the extent of the 
dorsal and ventral bands of star-shaped melanophores 
which extend towards the midline of the body, as well 
as to the dorsal- and anal-fin rays. One solid dark line 
extends down the midline of the body over the noto-
chord from the first vertebra towards the end of the 
third dorsal band. One star-shaped melanophore ap-
pears above the first vertebra (Fig. 2A).

The pigmentation pattern of the juvenile specimens 
is similar to those of late postflexion specimens (Fig. 2, 
A and B). In the juvenile stage, formation of the three 
bands on the dorsal margin and two bands on the ven-
tral margin of the body reach their greatest extension 
in length and width. These pigment bands extend over 
the dorsal and anal fins, covering half to two-thirds of 
the fin rays (Fig. 2B).

One discontinuous dashed line of melanophores is 
present on the body midline over the notochord extend-
ing from the posterior region of the brain to the poste-
rior third of the postabdominal region. A second solid 
dark line is observed down the midline of the body over 
the notochord from the posterior of the brain towards 
the end of the third dorsal band (Fig. 2B).

Clusters of small star-shaped melanophores are pres-
ent near the anteriormost section of this series and an-
other group between the first and second dorsal bands. 
Additionally, small star-shaped melanophores form an 
inverse ‘Y’ between the second and third dorsal bands; 
this group of pigments extends from the base of dorsal-
fin rays 46 and 47 toward the first ventral band, where 
it forks near the midline of the body but never reaches 
the base of the anal fin.

The pigmentation in the cephalic region increases 
dramatically during the transformation to the juve-
nile stage especially on the dorsal margin of the head, 
around the eyes, and ventrally in the branchial and 
pelvic region (Fig. 2B). On the stomach, four groups of 
star-shaped melanophores are present on the anterodor-
sal section, the posterodorsal section, the posteroventral 
section and the near pelvic-fin base (Fig. 2B).

Unpaired fin development In early preflexion larvae, 
the dorsal, anal, and caudal fin folds are wide and dis-
tinct. The dorsal fin fold begins behind the brain area 
(Fig. 1A). In larger, preflexion larvae, the first three 
dorsal fin rays are inserted at the level of the posterior 
margin of the brain (Fig. 1B). In flexion larvae, the 
second, third, and fourth dorsal fin rays are elongate 
and almost all specimens have all the rays in dorsal 
and anal fins formed. The caudal fin is incomplete, with 
only three or four rays (Fig. 1C). In postflexion larvae 
by 18 mm BL, all unpaired fins are completely formed 
(Fig. 2A).

Paired fin development From the preflexion to post-
flexion stages, the pectoral fins are fanlike, and have 
a massive fin lobe and surrounding membrane. During 
the flexion stage, the pelvic fins become apparent, but 
are not well developed and contain only the rudiments 
of four rays. In postflexion larvae, the pelvic fin rays are 
completely formed (Fig. 2A). During the juvenile stage, 
the pectoral fins are absorbed (Fig. 2B).

Discussion

Tonguefishes of the central-eastern Pacific are placed 
in a single genus (Symphurus) comprising 18 species. 
Previous studies have indicated the problems for identi-
fication of Symphurus species with overlapping meristic 
and morphometric characteristics and there have been 
few taxonomic studies of this genus. Insertion patterns of 
dorsal pterygiophores between dorsal neural spines (ID 
pattern) have proved to be useful in identifying members 
of this complex group if the ID pattern is combined with 
traditional meristic and morphometric characteristics 
(Munroe, 1992; Munroe et al., 1995).

The pigmentation pattern in early preflexion larvae of 
S. oligomerus is similar to that found in preflexion lar-
vae (6.5 mm BL) of S. atricaudus (Charter and Moser, 
1996) and S. williamsi (2.2 mm BL) by Aceves et al. 
(1999). However, S. atricaudus has up to four blotches 
on the dorsal and anal finfolds and S. williamsi has 
three melanophores along the dorsal margin of the body, 
two or three melanophores on the dorsal finfold, three 
melanophores along the ventral margin of the body, and 
one or two similar melanophores on the anal finfold. At 
this stage, it is not possible to distinguish the pigmenta-
tion patterns of early preflexion larvae of S. callopterus 
(Evseenko, 1990), S. elongatus (Charter and Moser, 
1996), S. chabanaudi and S. prolatinaris (Evseenko and 
Shtaut, 2000), and S. atramentatus (Saldierna-Martínez 
et al., 2005) because the required diagnostic informa-
tion is unavailable in the literature.

The pigmentation pattern in flexion larvae of S. oligo-
merus typically is composed of three oblique bands be-
ginning in the dorsal margin of the body and running 
toward to the midline of the body. Only the third band 
reaches the mid line of the body. There is an oblique 
band on the ventral margin converging at the later-
al midline with the third band of the dorsal margin 
and these two together have the appearance of a belt 
(Fig. 1C). This type of pigmentation is very similar 
to that described for flexion larvae of S. callopterus 
(7.5 mm SL), but S. callopterus has one more oblique 
band than S. oligomerus, which also has a larger ab-
dominal projection (Evseenko, 1990).

All larvae Symphurus species from the eastern Pacific 
that have been described can be placed into three main 
groups based on pigmentation patterns (Saldierna-Mar-
tínez et al., 2005): 1) those with blotches on the dorsal 
and ventral margins of the body, such as S. elongatus 
(Charter and Moser, 1996), S. williamsi (Aceves et al., 
1999), S. chabanaudi, and S. prolatinaris (Evseenko 
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and Shtaut, 2000); 2) those with a discontinuous series 
of dash-like melanophores on the dorsal and ventral 
margins of the body, such as S. atricaudus (Charter 
and Moser, 1996) and S. atramentatus (Saldierna-Mar-
tínez et al., 2005); and 3) those with heavily pigmented 
oblique bands extending from the dorsal to the ventral 
margins of the body, such as occurs in S. callopterus 
(Evseenko, 1990) and S. oligomerus (this study).

In addition to the three groups categorized by pig-
ment patterns, Saldierna-Martínez et al. (2005) catego-
rized Symphurus spp. larvae by the number of elongate 
dorsal-fin rays and the ID pattern as 1) those with 0–3 
elongate dorsal-fin rays and the 1-5-3 ID pattern; 2) 
those with 5 elongate dorsal-fin rays and the 1-3-3 ID 
pattern; and 3) those with 7 elongate dorsal-fin rays 
and the 1-4-3 ID pattern. Saldierna-Martínez et al. 
(2005) suggested that the number of elongate dorsal-
fin rays is a derived character, as was also suggested 
by Hensley and Ahlstrom (1984). Our study showed 
that the three elongate dorsal-fin rays in S. oligomerus 
are associated with the 1-3-2 ID pattern, which does 
not correspond to previously established findings and 
indicates a high variability for this characteristic, thus 
reducing its value for phylogenetic interpretation among 
cynoglossids.

Larvae of S. oligomerus have a slightly compressed 
and ribbonlike body. The intestine, similar to that of 
S. callopterus, is an elongate and relatively slender sac 
with transparent walls that form a short and freely 

hanging abdominal projection ending in a short coni-
cal appendix. The length of the intestinal sac is almost 
one-quarter of the body length and is shorter than that 
in S. callopterus, which is almost one-half to two-thirds 
of the body length. In both species, the intestinal sac 
is supported by three cartilages. Larvae with this kind 
of intestine have been called exterilium larvae (Fraser 
and Smith, 1974; Moser, 1981); they are found in S. 
callopterus, at 7.5–21 mm SL, (Evseenko, 1990), and in 
some ophidiiform larvae (Gordon et al., 1984) that have 
a well-developed coracoid process (Fahay and Nielsen, 
2003; Okiyama and Yamaguchi, 2004). The length of 
the loop intestine and the exterilium support of the 
intestinal tract in S. oligomerus and S. callopterus are 
useful features for differentiateing them from other 
central-eastern Pacific species of Symphurus.

An ontogenetic relationship within this genus is the 
apparent connection between size at metamorphosis 
and the depth range of adults. Saldierna-Martínez et 
al. (2005) found that species inhabiting deep waters 
usually are larger at metamorphosis than species in-
habiting shallow waters. This relationship has been 
observed in several groups of fishes (Moser, 1981). It 
appears that species of Symphurus are not an excep-
tion (Fig. 3). At metamorphosis, S. oligomerus is 18 
mm BL and adults inhabit waters down to 300 m (Ma-
hadeva and Munroe, 1990; Munroe et al., 1995). In 
the Atlantic Ocean, S. nigrescens has been collected 
over an extensive vertical range (47–1140 m) on the 

Figure 3
Size at metamorphosis recorded for species of Symphurus plotted against maximum 
depth distribution for adults of the same species. Arrows indicate that metamorphosis 
should occur at larger size because data in the graphic for these two species correspond 
to the largest postflexion larva described (source: Kyle, 1913; Evseenko, 1990; Schneider, 
1990; Kurtz and Matsuura, 1994; Munroe et al., 1995; Munroe, 1998; Aceves et al., 
1999; Evseenko and Shtaut, 2000; Saldierna-Martínez et al., 2005; Farooqi et al,. 2006; 
Fahay, 2007). EL=exterilium larvae.
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continental shelf and upper continental slope (Munroe, 
1990) and the largest described larva of S. lactea (=S. 
nigrescens) is 8 mm NL (Kyle, 1913), indicating that 
size at metamorphosis should be bigger than 18 mm. In 
general, all species of Symphurus that inhabit depths 
below 300 m have the conical appendix at the end of 
the abdominal projection and at least two of them have 
exterilium larvae (Fig. 3). Descriptions by S. ginsburgi 
(Kurtz and Matsuura, 1994) and S. nigrescens do not 
mention whether they have exterilium larvae, but the 
shape of the intestine and the conical process would 
indicate so.

Exterilium larvae are found in several phylogeneti-
cally unrelated taxa (Ahlstrom et al., 1984). Species 
with exterilium larvae are hypothesized to benefit in 
several ways: 1) an increase in the length and surface 
area of the gut greatly enhances digestion in oligotro-
phic environments (Moser 1981); 2) the exterilium pro-
jection protects against predators because pigment pat-
terns and the physical structure of this feature mimic 
siphonophores or poisonous coelenterates (Fraser and 
Smith, 1974; Moser, 1981; Gordon et al., 1984); and 3) 
the free intestinal loop acts as a specialized structure 
that prolongs pelagic life (Moser, 1981).
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