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INTRODUCTION
.The suborder- Blennioidei· comprises six families: Blenniidae,'

Chaenopsidae,Clinidae, DactyloE?copidae, Labrisomidae, and
Tripterygiidae (Springer and Freihofer, 1976; George and .
Sprin9'er, 1980; Springer, 1993). 'Adult blennioids are small
(most less than 15 cm standard length), benthic, non-commercial,
crypticfisnes that primarily inhabit tidepools and coral and
rocky reefs. Most species are ~istributed in tropical and
subtropical regions of the Atlantic, Pacific, and Indian oceans
(Nelson, '1994); however, representatives of some families can be
found in boreal (e.g~, Blenniidae, Clinidae), brackish (e.g.,
Dactyloscopidae, Ble~niidae), and freshwater (e.g., Blenniidae)
environments (Springer and Gomon, 1975ai Matarese et al., 1984;
Nelson, 1994; Springer, pers. comm.)

.The monophyly 'of the. Blennioidei.has been hypothesized based
on six ~pecialized osteological featUres involving the dorsal
gillarchesi pectoral fin· and girdle, pelvic fin and girdle, .
caudal fin, anal fin, and vertebrae (Springer, 1993; Johnson,
1993). A detailed summary of blennioid classification 'since 1975
is provided by Springer (1993).

Recent estimates for the'number of'genera and species
composing. the suborder range from 127 genera and 683 species
(Stepien et al." 1993) to 138 genera and approximately 800
sp'ecies.(Springer, 1995), some of which are not formally
described. Although substantial progress has'beenmade with the
·taxonomy of adult blennioid fishes, comparatively little is known
'about the egg and larval stages.' ,Early life, history information
is available for approximately 76 species (ca. 10% of total), and
the majority of this information is for blenniidtaxa.' Within
the area represented by this volume, early life history
information is available for only 13 of the 122 blennioid species
(ca. %11 of total) . - ,

Blennioid eggs are'not readily available, being primarily
demersal and adhesive. The usual condition is that eggs are laid,
in batches in the IInest" of a male. Nests are commonly hidden
within small holes or crevices of coral or rocky reefs, making
collection difficult .. In some dactYloscopids, males carry eggs

.in clusters cradled by the' pectoral fins (Bohlke and Chaplin,
1993) .In all taxa, eggs are not planktonic.
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Blennioid larVae are easier to collect than eggs since thay
are pelagic. However, the identification of these larvae is
dependent on information published for adults, unless a complete
ontogenetic series is available. The taxonomy of adults is based
primarily on me~istic characters, adult coloration, osteological
features (e.g.~ soft-ray type, scale type), and morphology and
position of sensory structures (i.e., cirri, sensory canal pores)
(e.g., Rosenblatt, 1960; Stephens, 1963; Springer, 1971; George
and Springer, 1980; Dawson, 1982; Williams, 1988; Bohlke and
Chaplin, 1993; Nelson, 1994). Meristic variability within
species, overlapping meristic range's among species, lack of
available meristic data, and the absence of adult characteristics
in many larvae, all. combine to make identification of blennioid
larvae.difficult. In addition, available meristic data are
scattered throughout so many publications that their utility for
identification purposes are restricted. These factors probably'
account for the relative paucity of published data on the early
life·history of blennioidfishes.

Summaries (with numerous citations within) of the present
knowledge of blennioid reproduction, ontogeny, .larval morphology
and pigmentation are presented in Leis and Rennis (1983),
Matarese et ·al. (1984), Thresher (1984), Brogan (1992), Moser
(1996) and Cavalluzzi (1997). Most of this information is for
species outside of the study area. In this report, we summarize
early life history information and offer faunal and meristic
summaries for the species in the tropical and subtropical western
Atlantic. It is hoped that this information will provide the
basis for future identifications ·and descriptions of larval
blennioid fishes.

Our faunal list expands .a·previous list (Richards, 1990) to
5 families, 33 genera, 122 species,' and 6 subspecies (Appendix

.I). The list includes all families of Blennioidei except
Clinidae; there are no species of. the family Clinidae knowri to
inhabit the study area. No blennioid species is known to inhabit
both the eastern Pacific and the western Atlantic. How~ver, one
Indo-West Pacific blenniid (Omobranchus punctatus) was.introduced
into the Caribbean (Springer and Gomon, 1975a).

The meristic data for the 122 species (Appendices III-XII)
were compiled from the .literature and supplemented with original
data when possible. There are a high number of taxa for which
there is incomplete meristic information. Nonetheless, the data
tables should serve as'a guide for identifying both larvae and
adults, as well as indicating where research efforts in adult
taxonomy should be concentrated .. The reader is cautioned that
available data for some species are based on few specimens, and
do not account for intraspecific variation over zoogeographic
zones. Intraspecific meristic variation is wide-ranging in many
blennioids (e.g., see Springer and Gomon, 1975b), particularly
between localities. In addition, counts listed for caudal-fin
rays may be of limited use for the identification of larvae.
Many authors define the number of principle caudal-fin rays as
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the number of branched rays plus two; these data offer limited
utility in identifying early-stage larvae which may not possess
branched rays ..

Since we ,do not know the complete zoogeographical ranges of
most blennioid species, researchers are urged to consider all
species from the study area when attempting to identify a larva.
Springer and Gomon (1975b) demoristrated the wide range and
meristic variation exhibited by Malacoctenus triangulatus.
Greenfield and Johnson'(1981), in their study of adult blennioid
fishes, reported 20 blennioid species new to Belize, 40 new to
Honduras, and 15 new to the Caribbean coast of Central America,
representing significant range extensions for these species. The
pelagic larvae are even more likely to be found in an area where
adults have not yet been found (e.g., Cavalluzzi, 1997).

Our knowledge of the taxonomy of larval blennioids in the
study area is in its infancy. We urge researchers to apply the
following'approaches in studies of larvae of blennioid fishes:
(1) The rearing and spawning of blennies in captivity has been
shown to be,highly successful (e.g., .Thresher-,1984). Adults are
demersal, territorial, hardy, and can be reared in captivity if
provided enough space, spawning shelters, and plenty of food
(Thresher, 1984). This technique can result in a complete
ontogenetic series of both eggs and larvae. (2) Eggs can be
collected directly ,from the field and reared in the laboratory.
Advantages of collecting eggs in situ are that multiple batches
of eggs may be present within one nest, and the attending male is
usually collected with them, allowing for positive identification
(e.g., Stevens and Moser, 1982). In general, tropical blennies
are multiple spawners and spawning probably occurs over several,
months (Thresher, 1984) allowing for many collection
opportunities. Eggs' of some species can be difficult to collect
without damage since the process often reqUires chiseling away
the substrate in order to remove the egg batches intC!-ct. (3)
Advancements'in larval taxonomy will be facilitated by
advancements in: adult taxonomy.' For wild-caught larvae,
identification necessitates the use of accurate and complete
meristic data. There are many species for which meristic data
are wanting; completing meristic summaries can only increase our
identification success. (4) Regarding larvae, more detailed ,
descriptions and illustrations of pigment locations are necessary
in order to make accurate identifications, as well as comparisons
within and among families. To facilitate this, illustrations of
ventral and dorsal surfaces of larvae, which are rare in
publ~shed literature, should'be included. (5) Combining eggs and
larvae from various collections could lead to increased
identification success and the description of complete
ontogenetic series. An excellent example of this is the
California Cooperative Oceanic Fisheri~s Investigations (CalCOFI)
for the California Current region. These cooperative
investigations recently resulted in the description of larvae of
about half of the known species in that area' (Moser, 1996). To
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our knowledge, there are no efforts of comparable scale in the
tropical and subtropical western Atlantic.
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Family Blenniidae
This family is by far the most speciose of the blennioid

families with _53 genera and approximately 345 species from the
Atlantic, Pacific, and Indian oceans (Nelson, 1994). However, in
the study area, blenniids are the third most speciose family,
following Labrisomidae and Chaeriopsidae·,respectively~ and only
exceeding Dactyloscopidae by one species. There are 3 tribes
(Omobranchini, Parablenniini, Salariini), 9 genera, 18 species,
and 4 subspecies represented in the study area (Appendix I) ,of
which larvae have been described for only 7 species.

More is known about· the reproduction of blenniids than any
other blennioid ~amily, although most information is on species
outside of the study area. In general, fecundity.is relatively.
low, but because a male often mates with several females,
guarding the eggs from multiple spawnings, several thousand eggs
can be contained within one nest (Hildebrand and Cable, 1938;
Peters, 1981; LaBelle and Nursall, 1992).

Commonly known as combtooth blennies, because of the
possession of a single row of close-set incisorform teeth in
adults, most species are demersal and cryptic. They inhabit
fringing ree~s,' reef crests, mangoveroots, pier pilings, and
coral rubble in shallow' water areas of less than 1 m to 6 m
(e:g., Greenfield and Johnson, 1981) although some species of the
tribe Nemoppini are semi-pelagic. Monophyly of the family is
based on five specialized characters involving the coracoid and
cleithrum, premaxil.1a, canine teeth, urohyal, and gill membranes
(Springer, 1993).

Blenniid larvae exhibit more morphological variation than
larvae of the other families. This variation is greater between
tribes than within tribes (Leis and Rennis, 1983). Blenniids are
unique in that the larvae of many species exhibit one or more
speciaLi.zations (i.e., preopercular spination, elongate pectoral
fins, large hooked teeth) not seen in other blennioid larvae,
although these occur variously within and among the tribes.
Salariin larvae exhibit a specialized stage, the "ophioblennius",
that is a modification for a pelagic existance. This stage is
characterized by a laterally compressed body, large body (up to
66 mm SL), large hooked teeth, large early-forming pectoral fins,
light pigmentation, and a forked caudal fin in larger larvae
(Springer, 1962; Leis and Rennis, 1983; Watson, 1996).

Larvae of the tribes Salariini (two genera, Entomacrodus
and Ophioblennius, in study area) and Nemophini do not possess
ventral midline rnelanophores associated with the bases of the
anal-fin elements, a common pigment pattern among other blennioid
larvae (Leis and Rennis, 1983). References cited in Introduction
should be consulted for detailed early life history information
on species outside of the study area.
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BLENNIIDAE

MERISTICS

Chasmodes bosquianus bosquianus (Lacepede)

EARLY LIFE HISTORY DESCRIPTION

Range: New York to Marineland, Florida
Habitat: Salinity of 15-25 ppt; grassbeds, oyster or

rocky reefs, sand or muddy bottom areas
ELH pattern: demersal eggs, tended by male,

planktonic larvae
Spawning

Season: April-August (in Chesapeake Bay)
Area: throughout area
Mode: laid in empty shells or other substrate
Migration: hypothesized that specimens collected

above Maryland migrated with warm summer
waters or larvae were transported to northern
areas

Fecundity:
Age of first maturity:
Longevity:

Vertebrae
Precaudal
Caudal
Total

Number offm spines and rays
First Dorsal
Second Dorsal
Total·
Anal" ".
Pectoral'
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

10 "
24-26
34-36

X-XII
17-20
28-31
II,16-20
11-13
1,3

4or5
10-13
3-5
(4 or 5+11+3-5)

11-13
6

EGGS
Diameter: major axis 0.92-1.1 mm, avg. 1.04 mm;

minor axis 0.8-0.9 mm
No. of Oil Globules: numerous
Oil Globule Diameter: varied
Yolk: granular
Shell: pale yellow (usually) to orange in color
Incubation: 11 days at 24.5-27°C
Pigment: yolk with grayish to black pigment

blotches; near end of incubation, embryo with
pigmentation at auditory vesicles, between
eyes, and on pectoral-rm membranes

Diagnostic characters: Eggs laid in single layer and
attached to surface of shell via adhesive disk;

. adhesive disk diameter greater than diameter of
egg; egg slightly flattened on side near adhesive
disk.

LARVAE
Size at hatching: 3.56-3.78 mm TL
Length at flexion:
Length at transfonnation:
Sequence"of fin development:
Pigment: Yolk-sac larvae- paired melanophores on

snout, upper margin of abdomen covered with
melanophores (extending from upper pectoral
fm base to anus), lower area of abdomen with
scattered melanophores, ventral midline of trunk
pigtnented, inner surface of pectoral fms with .

. melanophores on basal 3/4 of fm. Post yolk-sac
larvae- heavy pigmentation on ventral 3 or 4
pectoral-fm rays, membrane covering brain with
several large pigment spots, two pairs of
melanophores on anterior section of upper jaw,
melanophores on cleithral symphysis, abdomen,
preopercle, and dorsal edge of opercle.

Diagnostic characters: Pigment on pectoral fms

Illustrations: A-D from Hildebrand and Cable, 1938;
E-H from Lippson and Moran, 1974

Literature: Fritzsche, R.A., 1978; Hildebrand and
Cable (1938); Hildebrand and Schroeder (1928);
Lippson, A.J. and R.L. Moran, 1974; Springer,
V.G. 1959; Williams, J.T. 1983
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BLENNIID.A.E

MERISTICS

Chasmodes saburrae Jordan and Gilb~rt

EARLY LIFE HISTORY DESCRIPTION

Literature: Hoese and Moore, 1977; Peters, 1981;
Springer, 1959b; Williams, 1983

Range: Florida coast, Alabama, Mississippi
Habitat: oyster shells, sponges, holes in rocks
ELH pattern: demersal eggs, tended by male,
. planktonic larvae

Spawning:
Season: early March to early November with spring

and fall spawning peaks; multiple spawning events
per female

Area:
Mode: many eggs deposited in single layer on

substrate
Migration:

Fecundity: 120 eggs/coi2, total fecundity depended on
surface area available (e.g., 1,000-2,000 eggs on
oyster shell, ca. 11,000 eggs in a discarded can),

Age of first maturity: .
Longevity:

Vertebrae·
Precaudal
Caudal
Total

Number of fmspines and rays
First Dorsal
Second Dorsal
Total
Anal
Pectoral
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Mode

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

10
24~26
34-36 total

X-XII
16-20
27-31 total
II, 17-20
11-13
1,3

4,5
10-13
3-5
4-5+11+3-5

EGGS
Diameter: 0.71-0.92 mm (avg. 0.82), periviteline

space 0.06 mm
No. of Oil Globules:
Oil Globule Diameter:
Yolk:
Shell:
Incubation: six days at 27°C in laboratory
Pigment: erythrophores on yolk in two day old

embryos; yolk of four day old embryos with few
erythrophores, but many small melanophores, eyes
pigmented; number of melanophores decreasing by
day six

Diagnostic characters:

LARVAE
Length at hatching: 3.2-3.7 mm NL, avg. 3.4 rom NL
Length at flexion: 3.9 mm NL; fully flexed by

4.7mmSL
Length at settlement: 6.4 mm SL (21 days)
Sequence of fm development: pectoral, caudal,

dorsal, anal, pelvic .
Pigment (number ofmelanophores in parentheses):

Newly-hatched larvae- melanophores on snout (1),
below auditory vesicle (I), ·ventral margin of body
where anal fm will develop (20-27), yolk sac (2-7),

. dorsally on gut (3 pairs), over midsection of
hindgut (I), pectoral-fm base (4-6), pectoral-fin
membrane near base (7 or 8), and yellow pigment
over snout, dorsally on gut, and hindbrain; 2.5 dciy
old larvae~ pigment more extensive in areas
mentioned above, additional melanophores on
ventral midline extending to partially formed
hypurat plate; 6.5 day old larvae~ one melanophore
over each orbit; /0.5 day old larvae- melanophores
scattered on snout, preopercle, and below opercle;
/3.5 day old larvae- melanophores covering most
of head, ventral half of pectoral fms completely
pigme~ted.

Diagnostic characters: pigmented pectoral fins

Illustrations: A-G from Peters, 1981
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BLENNIIDAE

MElUSTICS

Hypleurochilus geminatus (Wood)

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number of fin spines and rays
Dorsal,

Anal'
Pectoral
.Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

,om rakers on' frrst arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

10
23
33

XI or XII, 15 or
XIII,14
26 or 27 ~otal
II, 170r 18
14
1,3 or 1,4

EGGS
Diameter: 0.60-0.7S'mm (measured in'same plane

as tbesurface to which they were attached);
avg. 0.694 rom '

No. of Oil Globules: several
Oil Globule Diameter:
Yolk: '
Shell:
Incubation: 6-8 days at 26-28 °C with some

eggs hatching a full day before others in the
, same batch
Pigment:'eggs with purple bodies that disappear in

, advanced stage of development; oil globules
bright golden yellow to orange; after embryo
becomes well differentiated two darkly ,
pigmented bands appear across yolk; at ca. 72
hours after fertilization the eyes are completely
pigmented and the two dark bands on the yolk
have broken up into scattered dark spots; at ca.
96 hours there are several large irregularly
shaped dark spots

Diagnostic characters: adhesive disk larger in
diameter than egg; pigment

Range: North Carolina to Texas, including south
" Florida ,
Habitat: among marine growths attached to pilings

llJld rocks of breakwaters.,
ELHpattem: eggs attached to structure (e.g. rocks,

ascidians, shells), planktonic larvae
, Spawning: ,

Season: May - September, possiblyearty octOber
Area:
Mode: eggs layed in single layer; eggs do not

touch one another; nest area may cover area of
2-3 square inches; one nest may contain eggs
of several different developmental stages

, Migration: ' .
fecundity: eggs of several different sizes present

within the ovary at one time.
Age of first maturity:
LongevitY:

13

LARVAE
Length at hatching: ca. 2.4 mm TL (not in

preservative)
Length at flexion: ca. 4 mm TL
Length at transformation: ca. 15 ,mm TL
Sequence of fm development: pectoral and caudal

fms' appear first, followed by the dorsal and anal
fms, with the pelvic fms being last to form. By
8.0 - 1- nun TL, the dorsal- and anal fms nearly
fully developed.

Pigment: Newly hatched: two irregularly-shaped
dark spots (or one blotch) below auditory
vesicle; dorsal area of abdominal mass heavily
pigmented; several melanophores on ventral edge
of abdomen; and bar- shaped melanophores on
the ventral edges of several caudal myomeres.
At /.5 mm TL (smaller than newly hatched fish;
most likely due to shrinkage from preservative):
dorsal surface of gut pigmented from axil of
pectoral fin to area just above vent; ventral
surface of abdomen with few to several
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melanophores; dark bar across forehead between
the eyes; melanophores on ventral edge of caudal
myomeres; pase of the rudimentary pectoral fm
covered with melanophores. At 2.0 - 3.0 mm TL
(in preservative): same as in 1.5 mm TL larvae
except occiput or nape usually with one or more
melanophores and inner surface of pectoral fin
with melanophores. At 4.0 - 4.5 mm TL (in
preservative): same as in smaller larvae except
several melanophores present on head and nape,
as well as the ventral surface of the abdomen;
base of pectoral fm pigmented on inner surface
only. At 5.0 - 6.0 mm TL (in preservative): same
as in smaller larvae except pigment on pectoral.
. fins now extends to lower rays of fm; sides of the
head with few very small melanophores;
increased pigment on occiput and nape;
melanophores on ventral midline now situated
between the bases of the anal~fm rays. At 8;0-
10 mm TL (in preservative): same as in smaller
larvae except the dark band of pigment on the
dorsal surface of the gut (ranging from the
pectoral fin axil to the area just above the vent) is
no longer distinct; ventral midline melanophores
becoming elongate. Pigment remains the same in
larvae of ca. 12 rom TL (in preservative) ..
Pigmentation similar to adults in specimens 20 -
22 mm TL .

. Diagnostic characters: small yolk sac present at
hatching; ventral midline melanophores at bases
of anal-fm rays; pectoral fm pigmented on inner
side and only at base and low~t: J.Clys. '

Illustrations: A-K from Hildebrand and Cable
(1938)

Literature: Bath, 1976; Breder, 1939; Hildebrand
and Cable, 1938; Hoese and Moore, 1977; Randall,
1966; Robins et al., 1986
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BLENNIIDAE

MERISTlCS

Hypsoblennius hentz (LeSueur)

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number of fm spines and rays
First Dorsal·
Secon!! Dorsal
Total
Anal
Pectoral
Pelvic
Caudai

Dorsal Secondary
Principal .
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

10
21-24
31-34

XI-XIII
13-17
25•..28 total
II,I4-17
13-15
1,3

5,6
13
5~6
23-25 .

EGGS
Diameter: 0.72-0.80 mm (major axis), 0.64-0.68

rom (minor axis)
No. of Oil Globules: many
Oil Globule Diameter: varied
Yolk.:pinkish, granular .
Shell: unsculptured, slightly flattened near

adhesive disk
Incubation: 10•..12 days at 24.5-27.0 °C
Pigment: yolk with pinkish colored bodies and

golden-yellow oil globules; embryo with dark
blotches on yolk during early development;
blotches disappear one to two days before
hatching; large pigmented area between eyes;
numerous melanophores on pectoral-fin
membrane; melanophores in cross-line pattern on
ventral midline in caudal region.

Diagnostic characters: pinkish colored bodies in
yolk.; adhesive disk diameter greater than egg
diameter.

LIFE HISTORY

~ge: New Jersey to Yucatan; two specimens
collected in Shelburne Harbour, Nova Scotia

Habitat: oyster reefs, rocky shores, grass flats
ELH pattern: demersal eggs· laid in empty oyster shell

or other shells, planktonic larvae, settlement by 24
mmSL

Spawning:
Season: May-August
Area:
Mode: several batches of eggs deposited in

shell·in early morning; male guards nest until
hatching; nests containing up to 3,750 eggs.

Migration: .
Fecundity: not known, but eggs of several sizes

present in ovary at one time.
Age of flI'st maturity:
Longevity:

1'8

LARVAE
Length at hatching: 2.6-2.8 mm TL
Length at flexion: 4..,4.5mm TL
Length at transformation:
Sequence of fm development: pectoral, caudal,

dorsal and anal (correspond), pelvic
Pigment: Yolk-sac larva: pigmentation corresponds

to that of advanced embryo; eye dark with
greenish sheen above pupil; irregularly outlined
dark spot on head between anterior part of eyes;
black melanophores ranging from snout to
interorbital in some; dendritic pigmentation at'
auditory vesicle; abdominal region with many
melanophores; inner surface of pectoral fm with
dark melanophores ranging from basal two-thirds
offm to entire fm; ventral midline melanophores'
in cross-line pattern. At 2:5-3.0 mm TL: gut
region pigmented dorsally (extendS from pectoral
axil to area above hindgut); several
melailophores on occiput and nape; majority of
pectoral fin covered with melanophores;
abdomen with several melanophores; distinct
pigmented bar crosses forehead between eyes;
ventral midline melanophores vertically elongate



19

and not in cross-line pattern. At 4.0-4.5 mm TL:
same as 2.5-3.0 rom TL larvae except dorsally-
located gut region pigment extends from pectoral
axil to vent, melanophores cover pectoral fm rays .
excluding the two or three .uppermost rays, and .
the ventral midline melanophores are small and
round and associated with the bases of the anal-
fm rays. At 5.0-6.0 mm TL: similar to smaller
specimens with the addition of a few
melanophores present on the abdomen and sides
of the head. At 8.0-10 mm TL: similar to smaller
larvae with the addition of a few melanophores
behind the articulation of the lower jaw, a pair of
melanophores anterior to the pelvic fms, a pair of
melanophores in the axils of the pelvic fms,
brownish spots with dark center and dark outline
on the occiput, pectorai fms completely covered
with melanophores or with the two to four
dorsalmost rays without melanophores, and the
dorsally-located gut region pigment is·obscure in
10 mm TL larvae. At ca. 12 mm TL: similar to
10 mm TL larvae except the occipital
melanophores and spots have increased
somewhat in size and number in some specimens,
ventral midline melanophores are no longer
evenly spaced, melanophores present anteriorly
on upper jaw, posterior to axil of mouth, and on
chin.

Diagnostic characters: pigmented pectoral fins;
preopercular spines (3-5 depending on length; 5
present by 6.5 mm TL); dark band of
melanophores extending between· eyes.

Illustrations: A-J from Hildebrand and Cable, 1938

Literature: Bath, 1976; Breder, 1939; Fabay, 1983;
Fritzsche, 1978; Gillien et at., 1976; Hildebrand
and Cable, 1938; Haese and Moore, 1977; Lippson
and Moran, 1974; Peters, 1985; Smith-Vaniz,
1980; Wang and Kemehan, 1-979

Note: Peters (1985) believes that the original
description by Hildebrand and Cable (1938), and
therefore this description, represents a mixture of
two species, H. hentz and Chasmodes saburrae.
Peters identifies Hildebrand and Cable's figure 88
(p~587) as C. saburrae (omitted from this
description). Peters (1985) lists this and other
errors in the literature regarding the original
description: Fritzsche (1978), Lippson and Moran
(1974), and Wang and Kemehan (1979), all
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mislabelled two figures borrowed from Hildebrand
and Cable (1938). In Fritzsche, the 6.2 rom TL and
12 mm TL specimens as illustrated by Hildebrand
and Cable are labeled 12 rom and 6.2 rom,
respectively. In Lippson and Moran, and Wang
and Kernehan, the 9.8 rom TL and 12 rom TL
specimens as illustrated by Hildebrand and Cable
are labeled 12 mID TL and 9.8 mm TL,
respectively.
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BLENNIIDAE

MERISTICS

Lupinoblennius nicholsi (Tavolga)

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number of fin spines and rays
First Dorsal
Second Dorsal
Total.
Anal'
Pectoral
Pelvic
Caudal
, Dorsal Secondary

Principal
,Ventral Secondary
Mode

Gilt rakers on fIrst arch
Upper
Lower
Total

Branchiostegals

LWEHISTORY

'Range:
Habitat:
ELHpattem:
Spawning:

Season:
Area:
Mode:
Migration:

Fecundity:
Age offtrst maturity:
Longevity:

11-12
21-23,
32-35

XII-XIII
13-15

U,16-17
13
1,3

13-14

EGGS
Diameter: major axis 0.67-0.74 mm; minor axis 0.46-

0.53; mean size 0.72 x 0.50 mm
No. of Oil Globules:
Oil Globule Diameter:
Yolk:'
Shell:
Incubation: 6-7 d,ays at 24-27 °C
Pigment: At 3-1 days: embryo with lightly pigmented
, eyes. AI 4:-5 days: pale yellow yolk covered with

many smalt'melanophores (only a few remain by
hatching). At 5-6 days: embryos with "patches of
light dendritic melDophores anterior tO,the
forebrain and covering the dorsal surface of the gut
f'rom the anus to the pharyngeal region" (Peters,
1985); 'ventral midline of tail with two rows of
melanophores.

Diagnostic characters: double row of melanophores
on ventral midline

LARVAE
Length at hatching:'
Length at flexion:
Length at settlement:
Sequence of fin development:
Pigment (number ofmelanophores in parentheses):

Newly;..hatched larvae-
Diagnostic characters:

Illustrations: A-H from Peters, 1985

Literature: Greenfield and Johnson (1981); Peters
(1985); Tavolga (1954)
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BLBNNIIDAE Ophioblennius atlanticus macelUTeiSilvester

Range: Throughout Caribbean including Greater and
, Lesser Antilles, Belize, Honduras, Panama,

Nicaragua, Yucatan, Venezuela, and Curacao. Also
Bermuda and North Carolina south to Florida

Habitat: rock and coral reefs in shallow water
ELH pattern: eggs laid on substrate, pelagiC larvae

(often captured in area of adults or over deep
barrier reefs near shore); length in plankton six to
eight weeks

Spa~~: .
Season: year-round, 10 days prior to the full moon

until six days after; peaks in spawing in April and
May

Area: nests located in shallow water (surface to 3 m
at mean low tide)

Mode: spa~g in nests held by males.
Migration: none

MERISTICS

Vertebrae
Precaudal.

. Caudal
Total

Number offm spines and rays
First Dorsal
Second Dorsal
Total.
Anal
Pectoral
Pelvic.
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

XII
19-21
31•.33
II,20-22
14-16
1,4

13 segmented

27

Fecundity: during April through August, monthly
fecundity 794-4,390 e~r female. Males spawn
with multiple females and nests may have 1,638-
11,490 eggs contained in up to four cohorts

Age offll'Stmaturity:
Size of fll'Stmaturity: smallest mature female and

male, 61 and 56 rom, respectively .
Longevity: majority of population dies within three

years

EARLY LIFE HISTORY DESCRIPTION

EGGS
Diameter: 0.68-0.75 mm
No. of Oil Globules: at 8 hours after fertilization,

one large oil globule, numerous small ones
Oil Globule Diameter:
Volk: pale yellow at 8 hours, dark yellow at 24

hours; yolk occupies 50, 40, and 30 % of egg
volume at 58, 70, and 90 hours, respectively

Shell: .
Incubation: 106-112 hours at 29° C
Pigment: At 40 hours: optic vesicles partially

pigmented, body and yolk sac with black,
irregular blotches of chromatophores; At 50
hours: eyes black, scattered chromatophores on
yolk sac and trunk; At 58 hours: chromatophores
along entirelength of tail; At 96 hours:
melanophores in 'V' pattern, extending from both
sides of yolk sac to ventral midline posterior to
anus

Diagnostic characters: eggs adhered to wall of nest,
embryo with melanophores forming 'Y' pattern
ventrally

LARVAE
Length I;ltflexion:
Length at transformation:
Sequenc~ of tin development: caudal tin. pectoral

fms, dorsal and anal fms (simultaneous), pelvic
tins

Pigment: Newly hatched larvae (1.3-1.5 mm TL):
with melanophores forming 'V' pattern: four to
eight melanophores on ventral midline posterior
to the anus, although those nearest the anus are
sometimes paired; eight to 12 pairs of
melanophores extending from the sides of the
anus to the yolk sac; up to six pairs of
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melanophores dorsolaterally on the yolk sac; up
to four pairs of melanophores posteriorly on yolk
sac, extending from a position near the ventral
fmfold ventroanteriorly toward the center of the
yolk sac; two or three melanophores at the base
of the dorsal imfold at midbody. At 24 hours
(2.20"2.80 nun TL): five to 10 me1aD.ophores on
the ventral midline posterior to the anus,
although those occupying the four closest
positions to the anus may be paired; eight to
twelve pairs of melanophores on each side of gut
extending from the anus to or just beyond the
pectoral fin origin; two to four melanophores at
dorsal midlineat midbody; four to six
.melan()phores on the abdomen. At ca.5.9 mm
TL: peritoneum heavily pigmented dorsally and
laterally; six large melanophores on the hyoid
arch; up to 10 melanophores on the cranium;
melanophores present at the bases of the
pectoral" and caudal-fin rays; ventral midline
melanophores present at the base of each anal-fin
ray. At ca. 50 mm TL: body pale; peritoneum
silvery; bases of dorsal, anal and caudal fins
heavily pigmented; head with red, brown and
silver chromatophores.

Diagnostic characters: During ophioblennius stage,
larvae are characterized by the possession of four
curved, strong, canine teeth located anteriorly in
eachjaw (lost during metamorphosis); one
recurved canine posteriorly 'Oneach side of lower
jaw, two canine teeth located posteriorly in the
upper jaw, and a relatively long body (up to 58
mm SL). Metamorphosing larvae also with
comJ>like teeth of adult and ventral midline
melanophores at bases of anal-fin rays.

Illustrations: A-E from Labelle and Nursall, 1985. A:
composite drawing of 1.3-1.5 mm TL larvae. B:
composite drawing of three 24"hour"0Id larvae of
2.20-2.80 mm'TL.

Literature: Greenfield and Johnson, 1981; LaBelle
and Nursall, 1985 and 1992; Randall, 1983;
Springer, 1962
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BLENNIIDAE

MERISTICS

Scarte(la cristata (Linnaeus)\

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number of fin spines and rays
First Dorsal
Second Dorsal
Anal·
Pectoral·
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

10
23
33

XI-XIII
13-15
n, 15-17
14·
1,3

17-21

EGGS
Diameter: 0.7-1.3 rom
No. of Oil Globules:
Oil Globule Diameter:
Yolk:
Shell:
Incubation:
Pigment:
Diagnostic characters:

LARVAE
Length at flexion:
Length at transfonnation:
Sequence of fin development:
Pigment: melanophores on ventral midline of body;

dorsal and ventral walls of gut are pigmented;
bases and rays of pectoral fins are pigmented. At
3.12 mm TL melanophore over brain

DiagnostiC::characters:

Illustrations: A-E from De Leo et aI., 1976. C-E
photographically reversed

Range: Belize, Honduras, Bennuda, Bahamas,
Florida, Greater and Lesser Antilles, Brazil,
Venezuela, Gulf of Mexico; also in eastern Atlantic
and Mediterranean

Habitat: coral rubble, rock, algae, pilings, tidepools,
and rocky slopes in shallow·water (shoreline
to 3.3 m)

ELH pattern: benthic eggs, planktonic larvae
Spawning:

Season:
Area:
Mode:
Migration:

Fecundity:
Age of first maturity:
Longevity:

Literature: Bath, 1976; B6hkle and Chaplin, 199.3;
Cervigon, 1966; De Leo et at, 1976; Greenfield
and Johnson, 1981; Randall, 1983

'. Although the description of Scartella cristata
larvae by De Leo et al. (1976) is cited in previous
works (e.g., Olivar and Fortufto, 1991), the
identific.ation of these larvae is treated as tentative
here. De Leo et a1. (1976) describe fish ·identified as
B/ennius cristatus (= Scate/la cristata) with the
following counts: Dorsal XI orxn, 14 or 15; Anal II
or lII, 15 or 16; Pectoral 13; Pelvic 1, 2. The counts
for the anal fin (two spines), pectoral fin (13). and
pelvic fm (two rays) do nQ.tcorrespond with those of
currently recognized counts for the species (listed
above) and warrant this identification as tentative.
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Family Chaenopsidae
The amphi-American fami~y comprises 11 genera and about 65

species. (Springer, 1995). Most of these species occur in the
study area; represented by 10 genera, 40 species, and 2
subspecies for which larvae have been described for only two
species (Statbmonot~s hemphilli, S. stahli tekla). Stathmbnotus
was recently reassigned to the Chaenopsidae by Hastings and
Springer (1994) .. Chaenopsidae is the second most speciose
family; exceeded by the Labrisomidae with 42 species.

Commonly known as tube-, pike-·, or flag blennies, adults
inhabit empty invertebrate tubes, holes from burrowing molluscs,
living coral heads, coral or rock formations, rocky ledges, and
reefcr~st pools at depths of less· than 1 m to 33 m (e.g., Bohlke
and Chaplin, 1993; Greenfield and Johnson, 1981; Hastings and
Springer, 1994). Little is known about reproduction in these
fishes, although fecundity is low, with females containing few,
large eggs .. Food items vary among species and range from
plankton to small fishes, crustaceans, and worms. Monophylyis
based on two characters involving the lateral line and the
infraorbital bones (Sp~inger, 1993) and within family
relationships have been hypothesized by Hastings and Springer
(1994) .

Practically nothing is known about the early life history of
the'chaenopsids in the study area. References cited in
Introduction should be consulted for detailed early life history
information on species outside of the study area.
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CHAENOPSIDAE

. MERISTICS

Stathmonotus hemphilli Bean

EARLY LIFE HISTORY DESCRIPTION

Range: Bahamas, Florida, Haiti, St. Croix, Yucatfm,
Nicaragua, Antigua, Honduras, Belize

Habitat: demerSal, depth range < 2 m to 28 m, varied
habitat, including coral heads, coral and rocky
reefs, limestone rubble

ELH pattern: planktonic larvae
Spawning:

Season:
Area:
Mode:
Migration:

FecunditY:
Age of first maturity:
Longevity: .

Vertebrae
Precaudal
Caudal
Total

Number of fin spines and rays
First Dorsal
Second Dorsal
Anal
Pectoral·
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

Branchiostegals

LIFE HISTORY

20-25
30-34
50,52-58

XLV-LII~
o
11,23-29
40r 5
1,2

10-12 segmented

EGGS
Diameter:
No. of Oil Globules:
Oil Globule Diameter:
Yolk:
Shell:
Incubation:
Pigment:
Diagnostic characters:

LARVAE
Length at flexion: <6.2 mm SL
Length at transformation:
Sequence of fin development:
Pigment: At 62 mm SL: melanophores at bases of

anal-fm soft rays; three melanophores located
proximally on the caudal fin; one melanophore
each on cleithral symphysis, occiput, and otic
capsules; melanophores dorsoanteriorly
(apparent through pectoral tin) and
dorsoposteriorly on gut; interneural and
interhaemal melanophores located at midbody;
melanophores located dorsoanteriorly and
dorsoposteriorly on gas bladder. At 7.8 mm SL:
same pigment as smaller larva except only one
melanophore proximally on caudal fin (between
dorsal and.ventral primary rays); melanophore on
anterior tip of dentary; several melanophores
midlaterally on dentary; several melanophores in
band extending from posterior portion of lower
jaw toward eye; pigment patch located
immediately posterior to eyes; addtional pigment
anteriorly on gut (apparent through opercle);
melanophore located midlaterally on gas bladder.

Diagnostic characters: elongate body; long gut;
interneural and interhaemal melanophores; only
spines·in dorsal fm, myomere counts unique to
genus.

Literature: BOhlke and Chaplin, 1993; Greenfield and
Johnson, 1981; Hastings and Springer, 1994
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Illustrations: A-E from Cavalluzzi, 1997. Scale bars
=0~5mm
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CHAENOPSIDAE

MERISTICS

Vertebrae
Precaudal 16-19
Cau~al 27-31
Total 44-48

Number of fm spines and rays
First Dorsal XXXIX-XLIV
Second Dorsal 0
Anal 11,21-25
Pectoral' 8 or 9
Pelvic 1,2 .
Caudal

Dorsal Secondary
Principal' 10-12 segmented
Ventral Secondary
Total

Gill rakers on first arch
Upper .
Lower
Total

Branchiostegals

LIFE HISTORY

Range: Bahamas, Florida, Cuba, Haiti, Mona Island'
(puerto Rico), Cayman Islands, Yucatan,

. Providencia Island, Belize, Panama, Colombia,
Honduras

Habitat: demersal, <3 m to 9 m, coral or rock
reef formations, rocky ledges

ELH pattern: planktonic larvae
. Spawning:

SeasOn:
Area:
Mode:
Migration:

Fecundity:
Age oftirst matwity:
"Longevity:

Literature: Greenfield and Johnson, 1981; Hastings
and Springer, 1994

Stat~monotusstahli tek/a Nichols

EARLY LIFE mSTORY DESCRIPTION

EGGS
Diameter:
No. of on Globules:
Oil Globule Diameter:

. Yolk:
Shell:
Incubation:
Pigment:
Diagnostic characters:

LARVAE
"Length at flexion:
.Length at transformation
Sequence of fin development:·
Pigment: At 6.5-8.4 mm SL: ""-shaped

melanophores on bases of anal-fin elements;one
melanophore each on occiput and cleithral
symphysis; pigment patches dorsoposteriorly and
dorsoanteriorly on gasbladder; pigment
ventroanteriorly on gut; 'pigmented otic capsules.
Some specimens with a melanophore on the
ventral pro current caudal-fin ray membrane.
Some specimens with up to three melanophores
on dOrSoposterior body wall posteriorly; these
melanophores are not necessarily paired with
melan()phores on the other side. Some specimens

. witl1melanophores associated with one or two
posterioly-Iocated dorsal-fm spines; this pigment
located on the basal third of the spine.

Diagnostic characters: elongate, laterally
compressed body; only spines in dorsal fin;
myomere counts unique to genus; dorsal- and
anal:'fm membranes extend to caudal fm.

Illustrations: A-C fro~ Cavalluzzi, 1997
Scale bars = 0.5 mm
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Family Dactyloscopidae
This amphi-American family comprises 9 genera and 41

species. About half of these species occur in the study area;
represented by 7 genera and 17 species, for which larvae have
been described for only two species (Gillellus jac:ksoni,G.
uranidea). Dactyloscopidae is the fourth-most speciose family in
the study area. Monophyly is based on four characters involving
the ecto- and mesopterygoids, gill membranes, opercular bones,
and the position of the pelvises in relation to .the cleithra
·(Springer, 1993).

Commonly known as sand stargazers, adults inhabit either
sandy-bottom areas, where they bury themselves, or are found on
or near rock or coral habitats at depths of less than 1 m to 137
m, although most are in less than 30 m (Dawson, 1982). Adults are
small «15 cmi most less than 10 em), with mouth oblique to
subvertical, fimbriae on lips of most species, fimbriae on
posterodorsal margin of .opercle, superior and often stalked eyes,
and a well-developed sensory canal system. Larvae of the two
described Gillellus species differ from adults in lacking
fimbriae on the lower lip and posterodorsal margin of the
opercle, barred coloration, scales, superior eyes, and dermal
flaps associated with the distal extremity of the eye. The size
at which these features are attained is unknown.

Little is known about reproduction in Atlantic
dactyloscopids. Some species of the genera Dactyla~nus,·
Dactyloseopus, and Myxodagnus are unique in that.the males carry
the eggs in clusters under the pectoral fins (Dawson, 1982). The
smallest transformed males seen in collections range from 19.7-
67.2 mm SL (average: 38 mm SL) (Dawson, 1982). The smallest
ovigorous female was 17.5 mm SL (Leuroehilus acon- one ·of the
smallest dactyloscopids), but other species were ovigorous at
about 32 mm SL (Dawson, 1982). The number of ovarian eggs ranged
from 21 eggs (ca. 1 mm in diameter) in a 17.5 mm SL female
(Leurochilus aeon) to.727 eggs in a 73 mm SL female of Gillellus
greyae (Bohlke, 1968; Dawson, 1982). The presence of three egg
sizes (ca. 0.8-0.9, 0.55-0.6, and 0.4 mm in diameter) in one
specimen of Gillellus uranidea (Bohlke, 1968) indicates the
possibility of an extended spawning season. References cited in
Introduction should be consulted for detailed early life history

.information on species outside of the study area ..
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DACTYLOSCOPIDAE

MERlST1CS

Gi/lellus jacksoni Dawson

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number offm spines and rays
First Dorsal
Second Dorsal
Third Dorsal
Total
Anal
Pectoral
Pelvic
Caudal

Dorsal Secondary
Principal

Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total

.Branchiostegals

LIFE HISTORY

(11)
29-31
(11)+29-31

III
XIV-XVI
18-20
36-38 total
11,28-30
12-14
1,3

(10 segmented)
7,8 bmnched

EGGS
Diameter:

. No. of Oil Globules:
Oil Globule Diameter:
Yolk:
Shell:
Incubation:
Pigment:
Diagnostic characters:

LARVAE
Length at flexion:
Length at transformation:
Sequence of fin development:
Pigment: melanophores on bases of anal-fin soft

rays ('YI-shaped); two to four melanophores on
abdomen; one·melanophore on the cleithral
symphysis; three pigment patches on gut
(ventroanteriorly, dorsoanteriorly, and
dorsoposteriorly); one melanophore on
dorsoposterior area of parasphenoid ..

. Diagnostic characters: pigment pattern, three~
spined dorSal finlet.

Range: Anguilla I., St. Barthelemy, Union I., Aruba,
Belize

Habitat: demersal, 0-16.8 III depth range
ELM pattern: pelagic larvae
Spawning:

Season:
Area:
Mode:
Migration:

Fecundity:
Age offll'st maturity:
Longevity: '

Literature: Cavalluzzi, 1997; Dawson 1982
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Illustrations: A and B from CavaUuzzi, 1997. Scale
bar ofB = 0.5 rom.
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DACTYLOSCOPIDAE

MERISTICS

Gillellus uranidea Bohlke

EARLY LIFE HISTORY DESCRIPTION

Vertebrae
Precaudal
Caudal
Total

Number of fin spines and rays
. First Dorsal
Second Dorsal
Third Dorsal
Total
Anal
Pectoral
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary

Total
Gill rakers on flfst arch

Upper
Lower
Total

Branchiostegals

LIFE HISTORY

- (11)
23-26
(11)+23-26

III
X-XlI
14-17
28-32 total
11,21-24
12-14
1,3

2-4
10
2,3

6

EGGS
Diameter: three sizes recorded from same ovary;

ca. 0.8-0.9 mm, ca. 0.55-0.6 mm, ca. 0.4 mm
No. of Oil Globules: .
Oil Globule Diameter:
Yolk:
Shell:
Incubation:
Pigment:
Diagnostic characters:

LARVAE
Length at flexion: <3.6 mm (based on one

specimen)
Length at transformation:
Sequence of fin development:
Pigment: melanophores on bases of anal-fin rays

('yi-shaped); in some specimens, one
melanophore on ventral midline of caudal
peduncle or membrane of procurrent caudal-fin
rays; one to three melanophores on the abdomen;
onemelanophore on the c1eithral symphysis; one
melanophore overlying basi pterygia.

Diagnostic characters: pigment pattern, three-
spined dorsal fmlet.

Range: southeastern Florida, Bahamas, Antilles, and
Belize to Panama

Habitat: demersal, 1.2-12.2 m depth range, sandy
areas around rocks and patch reefs

ELH pattern: pelagic larvae
Spawning:

Season:
Area:
Mode:
Migration:

Fecundity: ca. 41 ovarian eggs in three size groups in
one 27.6 mm SL female.

Age of first maturity:
Longevity:

Literature: Bohlke, 1968; CavaIluzzi, 1997; Dawson,
1982

40

Illustrations: A-C from Cavalluzzi, 1997. Scale bar
for C = 0.5 mm.
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Family Labrisomidae
The Labrisomidae comprises 15 genera and about 96 species,

primarily found in the eastern Pacific and Western Atlantic.
Osteological, morphological, and molecular data do not support
monophylyof this family (Springer, 1993; Stepien et al., 1993).
Labrisomids are recognizable by large cycloid scales with radii
only on the anterior margin (five species of Stathmonotus do not
possess scales), cirri often present on the nape, the nostrils,
and above the eyes, as well as the possession of more spines than
soft rays (Nelson, 1994). This is the most speciose family in
the study area, represented by 6 genera and 42 species.
Surprisingly, larvae have been described for only one species
(Paraclinus mar.moratus) .

Adult labrisomids are found in a variety of habitats
including shallow-water coral reef crests, reef dropoff areas,
patch reefs, rocky tidepools or ledges, algae-covered rocks
surrounded by sand, eroded limestone slopes, turtle-grass beds,
pier pilings, areas with coral rubble and algal mats, and some
have been found living inquiline in sponges (Bohlke and Chaplin,
1993; Greenfield and Johnson, 1981). Labrisomids have been found
at depths of less than 1 m to 45 m, but most are found at depths
of less than 6 m (Bohlke and Chaplin, 1993j Greenfield and
Johnson, 1981).' .

Little is known about the reproduction of labrisomids ~n the
study area. Most of this information is anecdotal .. For example,
Labrisomus nuchipinnis was briefly described by Bohlke and
Chaplin (1993) as having a protracted planktonic larval stage,
with the larva differing from the adult in being shallower, more
fusiform, and lacking scales." They also stated that Malacoctenus
macropus has filamented eggs and that a 25 mm female of M.
erdmani with large eggs was taken in Puerto Rico on 19 November.
References cited in Introduction should be consulted for detailed
early life history information on species outside of the study
area.
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LABRISOMlDAE

MERISTICS

Paraclinus marmoratus (Steindachner)

EARLY LIFE mSTORY DESCRIPTION

Raitge: Florida, Bahamas, Cuba, Belize
Habitat: patch reefs, patches of filamentous algae

within eel grass beds, cavities or lumen of the
yellow sponge (Verongiafistularis), <4.5 m - 5.8
m depth range

ELH pattern: oviparous, demersal'eggs tended by
male; male may tend clutches from several females

Spawning:
Season: beginning February when water

temperature reaches 21.5 DC
Area:
Mode: several large eggs deposited on substrate
Migration:

Fecundity:
Age of flJ'Stmaturity:
Longevity:

Vertebrae
Precauda1
Caudal
Total

Number of fm spines and rays
First Dorsal
Second Dorsal
Total
Anal
Pectoral
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
Upper
Lower
Total'

Branchibstegals

LIFE HISTORY

10
25
35

XXVII-XXX
I
28-31
11,19-21
12-14
[,3

12, 13 segmented
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EGGS
Diameter: 1.15-1.30 mm (1.20 mm)
No. of Oil Globules: ca. 6
Oil G1obuleDiameter:
Yolk: covered with dark chromatophores at ca.

69.5 hours
Shell: with adhesive filaments

. Incubation: 10 days at 21.5DC
Pigment: At ca. 69.5 hours: yolk covered with

scattered melanophores; yellowish
chromatophores laterally on embryo and around
iris; At ca. J30.5 hours: eyes fully pigmented;
scattered dark and yellowish chromatophores on
body and yolk.

Diagnostic characters: eggs attached to one another
by adhesive filaments; all filaments attached to a
central stalk; embryo with ventral midline
melanophores.

LARVAE
Length at flexion:
Length at transformation: less than 25 mm
Sequence of fm development:
Pigment: Newly-hatched larva (ca. 4.1 mm):
'scattered melanbphores on ventral midline,
ranging from immediately anterior to anus
toward notochord tip; several scattered
melanophores on yolk; yolk with oil globule;
melanophores on preanal fmfold; At ca. 24
hours: pigment patch on 'dorsal surface of gut;

. melanophores on ventral surface of gut; dorsal
midline near middle of body, and ventral midline
posterior to anus.

Diagnostic characters: dorsal and ventral midline
melanophores.

Illustrations: A-F from Breder, 1939; G from Breder
1941. F: newly-hatched larva. G: ca. 24-hour old
larva.

Literature: Breder, 1939; Bohlke and Chaplin, 1993;
Greenfield and Johnson, 1981



o



4.1 mmTL

A

.......... ", ....."'....

B

45

No length provided
Larva less than 24 hours old



Family Tripterygiidae
This family comprises 20 genera and at least 115 species of

small, bottom-dwelling fishes found in the Atlantic, Indian, and
Pacific oceans. It is the least speciose family in the study
area, represented by one genus (Enneanectes) and five species,
for which no larvae have been described.

Commonly known as triplefin blennies, these fishes are
easily differentiated from other blennies by their three distinct
dorsal fins; the first two fins composed of spines and the last
composed of rays. Monophyly is hypotl1.esizedbased on two·
characters involving the absence of a dorsal-fin spine
articulating with the pterygiophore serially associated with the
first segmented ray, and the presence of a septal bone (Springer,
1993) .

Tripterygiids are small fishes, less than 20 em, although
the five species in the study area are all less than 5 cm.
Identification of adults is based primarily on pigmentation,
placement of scales (e.g., pectoral fin base, cheeks) and
presence or absence of rugosity on the orbital flanges and nasal
bones (Rosenblatt, 1960). Adults inhabit areas including shallow
rocky bottom, rich coral reef formations; patch reefs, and reef-
front dropoff zones at depths of less than 1 m to 33 m (e.g.,
Bohlke and Chaplin, 1993; Greenfield and Johnson, 1981).

Practically nothing is known about reproduction and early
life history of the tripterygiids in the study area. Overlapping
meristic extremes in the five Enneanectes species makes
identification of larvae more difficult. The description
presented hereof unidentified Enneanectes larvae is based on six
specimens collected off of Belize. References cited in
Introduction should be consulted for detailed e~rly life history
information on species outside of the study area, minimal as it
may be.
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TRIPTERYGIIDAE

MERISTICS1

Enneanectes Jordan and Evermann in Jordan

EARLY LIFE HISTORY DESCRIPTION

Range: Bahamas and Central America (Belize,
Nicaragua, Yucatan, Costa Rica, Honduras),
Florida, Puerto Rico, Virgin Islands, Venezuela,
Aruba and Martinique.

Habitat: coral reefs and rocky slopes in water
0-33.5 m deep

ELH pattern: demersal eggs, pelagic larvae, settle to
reef

Spawning:
Season:extended. Larvae illustrated here were

collected during the months February-April,
July and August.

Area:
Mode:
Migration:

Fecundity:
Age of first maturity:
Longevity:

Vertebrae2 .

Precaudal
Caudal
Total

Number of tin spines and rays
First Dorsal
Second Dorsal
Third Dorsal
Total
Anal
Pectoral
Pelvic
Caudal

Dorsal Secondary
Principal
Ventral Secondary
Total

Gill rakers on first arch
.Upper
Lower
Total

Branchiostegals

. LIFE HISTORY

8~10
22-23
29-31, 33-35

III.
X-XIII
6-9
20-25
II, 14-17
13-16
1,3

5-9
13-15
5-7
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EGGS
Diameter:
No. of Oil Globules:
Oil Globule Diameter:
Yolk:
Shell:
Incubation:

. Pigment:
Diagnostic characters:

LARVAE
Length at flexion:
Length at transformation:
Sequence of fin development:
Pigment: melanophores associated with bases of

anal-fin rays (becoming 'Y'-shaped in larger
larvae); two melanophores on ventral midline of
caudal peduncle; cleithral symphysis pigmented;
dorsal midline posterior to third dorsal fin
variously pigmented with scattered pigment or up
to three discrete melanophores; one melanophore
:on occiput; one pigment patch dorsally on
notochord and beneath posterior spine-like
projection of supraoccipital; one pigment patch
associated with each otic capsule; posterior edges
ofhypural plates pigmented; pigment patches on
gut located dorsoposteriorly, dorsomedially,. and
in some, dorsoanteriorly.

Diagnostic characters: three distinct dorsal fins

lI1ustrations: A-G, Original. Scale bars for D and G
= I mm. Scale bars for E and F = 0.5 mm.

Literature: BOhlke and Robins, 1974; Cervigon,
1966; Greenfield and Johnson, 1981; Randall,
1983; Rosenblatt, 1960; radiographs and cleared
and stained material

I. Meristic data are pooled for the entire genus. See
Appendix XII for species data.

2. Counts are vertebrae are not complete. Some
sources list precaudal and caudal counts, others
list only the total number of vertebrae; therefore
precaudal + caudal counts do not completely
correspond with the total.
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Appendix I. Nominal species of blennioid fishes of the Caribbean
Sea and the tropical western north Atlantic Ocean (33 genera, 122
species, 6 subspecies). Faunal list compiled from literature
cited in Appendix II.
Blenniidae: (9 genera, 18 species, 4 subspecies)

Chasmodes Valenciennes (2 species, 2 subspecies)
C. bosquianus (Lacepede) (1 subspecies)
C. bosquianus bosquianus (Lacepede)
C. bosquianus longimaxilla Wiiliams
C. saburrae Jordan and Gilbert
Entomacrodus Gill (2 species)
E. nigricans Gill
E. vomerinus (Valenciennes)
Hypleurochilus Gill (4 species)
H. aequipinnis (Gunther)
H. bermudensis Beebe and Tee-Van
H. geminatus (Wood)
H. springeri Randall
Hypsoblennius Gill (4 species)
H. exstochilus Bohlke
H. hentz (LeSueur)
H. invemar Smith-Vaniz and Acero
H. ionthas (Jordan and Gilbert)
Lupinoblennius Herre (2 species)
L. dispar Herre
L. nicholsi (Tavolga)
Omobranchus Ehrenberg in Cuvier and Valenciennes (1 species)
O. punctatus (Valenciennes in cuvier and Valenciennes)
Ophioblennius Gill (1 species, 2 subspecies)
o. atlanticus (Valenciennes in Cuvier and Valenciennes) (2

subspecies)
O. atlanticus atlanticus (Valenciennes in Cuvier and

Valenciennes)o. atlanticusmacclurei Silvester
parablennius Miranda-Ribeiro (1 species)
P. mar.moreus (poey)
Scartella Jordan (1 species)
S. cristata (Linnaeus)

Chaenopsidae: (1.0genera, 40 species, 2 subspecies)
Acanthemblemaria Metzelaar (9 species)
A. aspera (Longley)
A. betinensis Smith-Vaniz and Palacio
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Appendix I (cont.)
Acanthemblemaria (cont.)
A. chaplini Bohlke
A. greenfieldi Smith-Vaniz and Palacio
A. maria Bohlke
A. medusa Smith-Vaniz and Palacio
A. paula Johnson and Brothers
A. rivasi Stephens
A. spinosa Metzelaar
Chaenopsis poey in Gill (5 species)
C. limbaughi Robins and Randall
C. ocellata Poey .
C. resh Robins and Randall
C. roseolla Hastings and Shipp
C. stephe!lsi Robins and Randall
Coralliozetus Evermann and Marsh (2 species)
C. cardonaeEvermann and Marsh
C. tayrona Acero
Ekemblernaria Stephens (1 species)
E. nigra (Meek and Hildebrand)
Emblernaria Jordan and Gilbert (9 species)
E. atlanti'ca Jordan and Evermann
E. biocellata Stephens
E. caldwelli Stephens
E. caycedoi Acero
E. culmenis Stephens
E. diphyodontis Stephens and Cervig6n in S~ephens
E. hyltoni" Johnson and Greenfield
E. pandionis Evermann and Marsh
E. piratula Ginsburg and Reid
Emblemariopsis Longley (8 species)
E. baharnensis Stephens
E. bottomei Stephens
E. diaphana Longley
E." leptocirris Stephens
E. occidentalis Stephens
E. pricei Greenfield
E. randalli Cervig6n
E. signifera (Ginsburg)
Hemiemblemaria Longley and Hildebrand (monotypic)
H. simulus Longley and Hildebrand
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Appendix I (cont.)
Lucayablennius Bohlke (monotypic)
L ..zingaJ;o (Bohlke)
protemblemaria Stephens (1 species)
P. punctata Cervig6n
Stathmonotus Bean (3 species, 2 subspecies)
S. gymnodermis Springer
S. hemphilli Bean
S. stahli (Evermann and Marsh) (2 subspecies)
S. stahli stahli (Evermann and Marsh)
S. stahli tekla Nichols

Clinidae: Not known from the tropical western Atlantic
Dactyloscopidae (7 genera, 17 species)

Dactylagnus Gill (1 species)
D. peratikos Bohlke and Caldwell
Dactyloscopus Gill (7 species)
D. boehlkei Dawson
D. comptus Dawson
D. crossotus Starks
D. foraminosus Dawson
D. moorei (Fowler)
D. poeyi Gill
D. tridigitatus Gill
GillelluB Gilbert (4 species)
G. greyae Kanazawa
G. healae Dawson
G. jacksoni Dawson
G. uranidea Bohlke
Leurochilus Bohlke (monotypic)
L. acon Bohlke
Myxodagnus Gill (1 species)
M. belone Bohlke
Platyg~llellus Dawson (2 species)
P. rubrocinctus (Longley)
P. smithi Dawson
Storrsia Dawson (monotypic)
S. olsoni Dawson

L~brisomidae(6 genera, 42 species)
Haptoclinus Bohlke and Robins (monotypic)
H. apectolophus Bohlke and Robins
Labrisomus Swainson (9 species)
L. albigenys Beebe and Tee-Van
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Appendix I (cant.)
Labrisomus (cont.)
L. bucciferus (poey)
L. filarn~ntosus Springer
L. gobio (Valenciennes in Cuvier and Valenciennes)
L. guppyi (Norman)
L. haitiensis Beebe and Tee-Van
L.kalisherae (Jordan)
L. nigricinctus Howell Rivero·
L.nuchipinnis (Quoy and Gaimard)
Malacoctenus Gill (8 species)

.M. aurolineatus Smith
M. boehlkei Springer
M. delalandei (Valenciennes in cuvier and Valenciennes)
M. erdmani Smith
M. gilli (Steindachner)
M. macropus (poey)
M. triangulatus Springer
M·. versicolor (poey)
Nemaclinus Bohlke and Springer (monotypic)
N. atelestos Bohlke and Springer
paracllnus Macquard (8 species)
P. barba.tus Springer
P. cingulatus (Evermann and Marsh)
P. fasciatus (Steindachner)
P. grandicomis (Rosen)
P. infrons Bohlke
P~ marmoratus (Steindachner)
P. naeorhegmis Bohlke
P. nigripinnis (Steindachner)
Starksia Jordan and Evermann in Jordan (15 species)
S. atlantica Longley
S. brasiliensis (Gilbert)
S. culebrae (Evermann and Marsh)
S. elongata Gilbert
S. fasciata (Longley)
S. guttata (Fowler)
S. hassi Klausewitz
S. lepicoelia B5hlke and Springer
S. nanodes Bohlke and Springer
S. occidentalis Greenfield
S. ocellata (Steindachner)
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Appendix I (cont.)
Starks'ia (cont.)
S. slui teri (Metzel'aar)
S. starcki Gilbert
S. variabilis Greenfield
S. y-lineata Gilbert

Tripterygiidae (1 genus, 5 species)
Enneanectes Jordan and Evermann in Jordan (5 species)
E. altivelis Rosenblatt
E. atrorus Rosenblatt
E. boehlkei Rosenblatt
E. jordani (Evermann and Marsh)
E. pectoralis (Fowler)
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Appendix II. Literature used for constructing a list of the
nominal species qf blennioids of the tropical and subtropical
western Atlantic (Appendix I) .
1. Acero, 1984a
2. Acero, 1984b
3. Acero, 1987
4. Bohlke, 1957a
5. Bohlke, 1957b
6. Bohlke, 1959
7. Bohlke, 1968
8. Bohlke and Chaplin, 1993
9. Bohlke and Robins, 1974
10. Bohlke and Springer, 1961
11. Bohlke and Springer, 1975
12. Cervigon, 1965
13. Cervigon, 1966
14. Dawson, 1970
15. Dawson, 1982
16. Evermann and Marsh, 1900
17. Fowler, 1954
18. Gilbert, 1965
19. Gilbert, 1971
20. Greenfield, 1975
21. Greenfield, 1979
22. Greenfield and Johnson, 1981
23. Hoese and Moore, 1977
24. Johnson and Brothers, 1989
25. Jordan and Evermann, 1898
26. Longley, 1927

·27. Nelson, 1984
28~ Palacio, 1974
29. Randall, 1966
30. Randall, 1983
31. Richards, 1990
32. Robins, 1971
33. Robins and Randall, 1965
34. Rosenblatt, 1960
35. Smith-Vaniz, 1980
36. Smith-Vaniz and Palacio, 1974
37. Smith-Vaniz and Springer, 1971
38. Springer, 1955a
39. Springer, 1955b
40. Springer, 1958
41. Springer, 1959a
42. Springer, 1967
43. ppringer, 1978a
44. Springer, 1978b
45. Springer and Gomon, 1975b
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Appendix II (continued)
46. Stephens, 1961
47. Stephens, 1963
48. Stephens, 1970
49. Tavolga, 1954 .
50. Williams, 1983
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Appendices III-XII
The meristic data in Appendices III-XII are summarized for

the 5 families, 33 genera, 122 species, and 6 subspecies of
blennioid fishes known to inhabit the tropical and subtropical
western Atlantic. Data are coalesced at three ·levels: family
(Appendix III); genus (Appendices IV-VII), and species
(Appendices VIII-XII). The Appendices were organized in this

fashion to facilitate the identification of fishes.
Data for the majority of species were taken from multiple.

sources. In some cases, counts and/or totals from these sources
for a given taxon do not completely agree with one another. If
there was no apparent reason for the discrepancy, all counts were
listed. Some counts were published as totals only. If a
subsequent paper presented actual counts, both were listed; in
some cases these do not completely correspond with one another.

M~ltiple counts and totals may also be listed for a given
taxon because of the meristic variation present. For example,
Labrisomus nigricinctus (Appendix XI) possesses the following
number of dorsal-fin elements: XVII,ll; XVIII,10-12; XIX,ll. It
would be inaccurate and misleading to combine the extremes (i.e.,
XVII-XIX, 10-12) . In 'the case of Dactyloscopidae (Appendix III),
the total number of dorsal fin elements are listed as 27-33 and
36-44. No species of dactylosGopid in the study area possesses
34 or 35 total elements, so the range listed is discontinuous.

Caudal-fin ray counts are listed as the total number of
segmented-, principle-, or articulated rays and as ranges. It is
often not obvious how these numbers correspond to one another.
In these cases, all are listed and left for the reader to
determine the usefullness. Ranges are listed as dorsal
procurrent rays + dorsal principle rays + ventral principle rays
+ ventral procurrent rays. In some cases a range may be listed
for each of these values. For example, the number of caudal-fin
elements for Starksia (Appendix VII) is listed as 4-6 + 7-8 + 6-7
+ 4-6. In some cases the number of dorsal and ventral primary
rays is combined (e.g., Emblemariopsis bottomei, Appendix IX,
4+13+4) .

Additional comments on the data tables: 1I?1I::::-indicates data
are presented as published but have been questioned but not
substantiated by a subsequent author; IInot complete II= data have
been summarized at the family or genus level but are lacking for
one or more species.
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Appendix III. Summary of meristic data for the families of the suborder Blennioidei (excluding Clinidae) occurring in the troPical and subtropical western
Atlantic. Data summarized from Appendices VIII-XI.

FAMILY DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
BLENNIIDAE X-XIV, 11-22 11,13-24 11-16 1,2-4 4-7 + 10-13+3-7 10-12+20-30
9 genera 23-36 total, 12-15 segmented 30-36 total
18 species not complete 13 articulated 38-40 total
4 subspecies not complete not complete.
CHAENOPSIDAE XVII-XXV, 10-22 11,18-31 11-15 1,2-3 3-5+ 11-14+3-5 10-25+25-36
10 genera XVII-XVIII,26-28 11,33-37 3-9 not complete 1+6-7+6+0-2 20+38
40 species XVII-XXI,30-37 10-13 segmented 39-58 total
2 subspecies XXXIX-LIII,O 13-14 principle not complete

28-56 total not complete
DACTYLOSCOPIDAE VII-XX, 12-32 II,21-36 12-15 1,3 1-4+5-6+5-6+ 1-4 10-12+23-36
7 genera 27-33,36-44 not complete
17 species total 10-12 segmented
LABRISOMIDAE XVII-XXIII,6-14 11,14-23 11-17 1,2-3 1-8+ 7-8+6-7 +2-8 10-13+21-29
6 genera XXV-XXXI,O-1 10-14 segmented 30,32-39 total
42 species 25:-33 total not complete not complete
TRIPTERYGIIDAE1 III + X-XIII,6-9 11,14-17 . 13-16 1,3 4-6+8+7+4-6 8 or 9+22
1 genus 20-25 total 1,22 15 segmented 10+23
5 species not complete 29-31, 33-35

total
not complete

ITripterygiidae comprises one genus (Enneanectes) in the study area and is summarized here.
2 Bohlke and Robins (1974) found that Enneanectes altivelis, E. atroTUS,and E. boehlkei possess a greatly reduced third pelvic fin ray. They state that other
species should be re-examined for the presence of the same.
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Appendix IV. Summary of meristic data for the genera of the familyBlenniidae occurring in the tropical and subtropical western Atlantic. Data summarized
from Appendix VIII.

BLENNIIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode)

Chasmodes X-XI, 16-20 11,16-20 11-13 1,3 4-5+ 1(}..13+3-5 10+24-26
2 species 27-31 total
2 subspecies

. Entomacrodus XII-xm,14-15 11,15-17 13-14 1,4 13 articulated
2 species (11,16)
Hypleurochilus XI-XIII,12-14 11,14-16 13-15 1,4 13 segmented 30-33 total
4 species XI,15 I1,18 not complete not complete not complete
Hypsoblennius XI-XIII, 13-16 11,13-17 13-15 1,3-4 5-7+13+4-7 10+20-24
4 species XI-XII, 11-12 not complete

23-28 total
Lupinoblennius XII-XIII, 13-15 11,14-17 12-14 1,3-4 13-15 segmented 10-12+21-23
2 species
Omobranchus XI -XIII, 19-22 11,21-24 12-14 1,2 12-14 segmented 10-11+27-30
~ species not complete 13 articulated 38-40 total

Dot complete
Ophioblennius 31-36 total 22-26 total 14-16 1,4 13 segmented
1 species XII,20-21 11,20-21
2 subspecies
Parablennius XI-XII, 17-18 II, 19-20 14 1,3
1 species (XII, 18)
Scartella XII, 14-15 11,15-17 14 I,3
1 species
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Appendix V. Summary of meristic values for the genera of the family Chaenopsidae occurring in the tropical and subtropical western Atlantic.
Data summarized from Appendix IX.

CHAENOPSIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Acanthemblemaria XVIII-XXV, 11-22 11,21-30 11-14 1,3 3-5+ 11-14+4-5 10-14+28-36
9 species 33-44 total 11-13 segmented 39-49 total

not complete
Chaenopsis XVII-XVIlI,26-28 II,29-31 12-14 1,3 13 segmented 16+32-33
5 species XVII-XXI,30-37 11,33-37 not complete 20+38

44-45,47,51-56 48-49, 58 total
total not 'complete

Coralliozetus XVII-XXI, 1~-13 II, 18-24 11-14 1,3 4+13+3-4 11+27
2 species 28-33 total not complete not complete not complete
Ekemblemaria XIX-XXII, 15-19 11,23-25 13-15 1,3 4+12-14+4 13+30
1 species (XXI, 17) (11,24) (14) (4+13+4)

37-40 total
Emblemaria XVIII-XXIII, 13-17 II,19-24 12-14 1,3 4+13+3-4 . 14+25 or 28
9 species 32~38 total not complete 13 segmented 13+26 or 28

not complete +30
40-42 total
not complete

Emblemariopsis XIX-XXI, 10-14 11,19-23. 12-15 1,3 3-4+13+4 11+27-28
8 species 30-35 total 12-13 segmented not complete

not complete
Hemiemblemaria XXII-XXIII, 16-17 11,22-23 14 1,3 4+13+4 15-16+29
monotypic 3940 total 4+8+7+4

13 segmented
Lucayablennius XVIII-XX,19-21 I1,21-23 13 1,3 13 segmented 40-44 total
monotypic (XIX,20) (II,23) 5+8+7+4 (42 total)

38-40 total 16+27
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Appendix V (continued) .

CHAENOPSIDAE DORSAL ANAL PECTORAL PELVIC CAUDAl.. . VERTEBRAE
(mode) (mode) (mode)

Protemblemaria XIX, 15-17 11,21-24 13-15 1,3 13-14 principle
1 species XX, 14-16 (II,23) (14) (13 principle)

XXI, 13-16
34-37 total

Stathmonotus XXXIX-LIll,O II,21-29 3-9 1,2 10-13 segmented 16-25+27-34
3 species 39-53 total 44-58 total
2 subspecies
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Appendix VI. Summary of meristic values for the genera of the family Dactyloscopidae occurring in the tropical and subtropical western Atlantic.
Data summarized from Appendix X.

DACTYLOSCOPIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Dactylagnus IX-X,28-30 I1,33-35 13 1,3 (10 segmented) (11)+35-36
1 species (X,28-29) (11+36)

38-40 total
Dactyloscopus IX-XIV, 25-32 I1,28-36 12-14 1,3 1-3+5-6+5-6+ 1 (11)+29-36 '
7 species 36-44 total not complete

(10 segmented)
Gillellus III + XV-XVII,20-24 11,21-24 12-14 1,3 2-4+10+2-3 (11)+23-26
4 species III + VIII-X,27 -29 II,28-35 not complete (11)+29-36

m+XIV-XVI,18-20 (10 segmented)
III + X-XII, 14-17
28-32,36-43 total

Leurochilus III + XI-XIV ,12-14 II,22-24 13-14 1,3 11-12 segmented (10)+25-26
monotypic (XV, 14) (11,24) (13) (11 segmented) (10+26)

27-30 total
Myxodagnus VII-IX,29-31 11,34-36 12-14 1,3 4+10+4 (12)+35-36
1 species (VIII, 30) (11,35) (13) (10 segmented) (12+35)

38-39 total
Platygillellus XV-XVII, 14-17 II,22-27 13-15 1,3 (11 segmented) (10)+23
2 species 29-33 total (10)+25-28
Storrsia XIV,261 11,26 13 1,3 10 segmented 11+28
monotypic 40 total

XIV, 161

30 total

1 Dawson (1982) erroneously reports two counts for the number of segmented dorsal-fm elements (pp. 43 and 82); both counts are listed here.
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Appendix VII. Meristic values for the genera of the family Labrisomidae occurring in the tropical and subtropical western Atlantic. Data
summarized from Appendix XI.

LABRISOMIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Haptoclinus m:-I-XIII,14 11,20-21 13 1,3 6-7+7+6+5 13+
monotypic II1-I-XIV,13

31 total .
Labrisomus XVII-XXII, 10-13 11,16-22 12-15 1~3 2-8+8+7+4-8 10-12+22-25
9 species 28-33 total 12-13 segmented 32-38 total
Malat:octenus XVIII-XXIII, 8-13 II, 17-23 13-17 1,3 1-8+8+7+2-7 10-11+24-29
8 species 28-33 total. 13 segmented not complete

34-39 total
Nemaclinus XXI-XXIII, 7-9 II, 18-19 IH2 1,3 5-7.+13+5-7 11+22-24
monotypic (XXII, 8) (11,19) (12) (11+23)

28-32 total
ParaClinus XXV-XXXI,O-I 11,15-21 11-14 1,3 1-4+8+7+2-3 10-11+21-23
8 species 26-31 total 12-14 segmented 10+25

33-35 total
not complete

Starksia XVIII-XXIl,6.9 11,14-20 11-15 1,3 4-6+7-8+6-7+4-6 .10-11+21-25
15 species 25-31 total 1,27 12-14 segmented 30, 32-35 total

not complete not complete
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Appendix. VIII (continued)

BLENNIIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) .(mode) .. (mode)

Hypsoblennius
H. exstochilus XI-XII, 13-15 11,15-16 13-15 1,3 6-7+13+5-6 10+22-23
(1,9) (XII, 14) (II,16) (14) middle 8 or 9

25-27 total usually branched
H. hemz XI-XIII, 13-16 ·11,14-17 13-15 1,3 5-6+13+5-61 10+21-24
(4.6,9) (XII, 14) (11,16) (14) middle 9 usually (10+22)

25-28 total branched
If. invemar XI-XII,1I-12 11,13-14 13-15 1,4 6-7+13+6-7 10+20-22
(9) XI-XII,12-13 (11,14) (14) middle 9 usually (10+21)

23~24 total branched
H. iOn/has XI-XIII, 13-15 II, 14-17 13-15 1,3 5-6+13+4-6 10+20.:23
(6,9) (XII, 14) (14) middle 9 usually

25-27 total branched
Lupinoblennius
L. 'dispar XII, 13-14 11,14-16 12~14 1,4 13-15 segmented 10+21-22
'(3) (13) (13 segmented)
L. nicholsi XII-XIII, 1~-15 11,16-17 13 1,3 13-14 11-12+~1-23
(5,14) 32-35 total
Omobranchus
O. punctatus XI-XIII, 19-22 11,22-24 12-14 ·1,2 , 12-14 segmented 10-11+27-30
(13) (XII,21) (13) (13 segmented) 38-40 total

31-34 total

I Smith-Vaniz (1980) contains a typographical error in the number of caudal-fin segmented rays (3) reported for this species. The number. is most likely 13;
the typical number for Hypsoblennius species, ,. ,

2 Smith-Vaniz (1980) erroneously reports two counts for the number of segmented dorsal-fm elements(pp. 288, 289, and 291);,both counts are listed here.
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Appendix VIII (continued)

BLENNIIDAE DORSAL ANAL PECTORAL PELVIC
OphioblelUliu$
O. atlanticus
O. a. atlanticus\ 33-36 total 25-26 total 14-16 1,4
(11,12) (15)
O. a. macclureil 31-33 total 22-24 total 14-16 . 1,4
(2,11) XD,20-21 D,20-21 (15)
Parablennius
P. marmoreus XI-XII, 17-18 11,19-20 14 1,3
(2,6,8,14) (XII,18)
Scartella
S .. cristata XII,I4-15 n,I5-1? 14 1,3
(2,8)

I Meristic values for pectoral, pelvic, and caudal fIns are for the genus Ophioblennius.

CAUDAL

13 segmented

13 segmented

VERTEBRAE

1: Bohlke, 1959
2. Cervigon, 1966
3. Dawson, 1970
4. Gilhen et aI., 1976
5. Greenfield and Jobnson, 1981
6. Hoese and Moore, 1977
7. Randall, 1966
·8. Randall, 1983

9. Smi$-Vaniz, 1980
10. Springer, 1959b
11. Springer, 1962
12. Springer, 1967

. 13. Springer and Gomon, 1975a
14. Tavolga, 1954
15. Williams, 1983
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Appendix IX. Meristic values for species of Chaenopsidae known to inhabit the tropical and subtropical western Atlantic. Numerals in parentheses
correspond with literature cited at end of table.

CHAENOPSlDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Acanthemblemaria
A. aspera XIX-XXII, 14-17 11,21-25 12-14 1,3 4+11-14+4 12-13+28-31
(2,5,6,11,18,22,26,30) 34-38 total (13) (4+12+4) 40-43 total
A. betinensis XXU-XXV,13-16 II,22-26 12-14 1,3 13 segmented 13-14+28-'30
(2,26) (XXIII, IS) (13) 42-44 total

36-40 total
A. chaplini XX-XXm,17-:12 II,25-30 12-14 1,3 5+12-13+4 12-14+32-36
(5,6,11,26,30) (XXII, 18) (13) (5+13+4) 44-49 total .

38-44 total
A. greenfieldi )[XJ-XXl1V,15-19 11,25-28 12-14 1,3 13 segmented 12-13+31-34
(11,26) 38-41 total (13) ·3+7+6+4 44-46 tOtal
A.maria XXI-XXm,12-15 11,22-26 11-14 1,3 4-5+ 12-13+4 10-11+29-32
(5,6,26,27,30) 34-38 total (13) (4-5+13+4) 12+30-31

rarely 10+
40-43 total

A. medusa XXI-XXIII, 15-17 11,25-27 12-14 1,3 12-13 segmented 11-12+31-33
(26) 37-39 total (13) (13 se~ented) 42-44 total
A.paula XVm-XXI,15-19 II,22-25 12-14 1,3 11-13 segmented 12-13+28-30
(18) (XIX, 17) (11,23) (13) 40-42 total

35~37 total (41 total)
A. rivasi XXI-XXIII, 11-14 II,21-24 11-14 1,3 4+12-13+4 11+28-30
(2,26,31) (XXII, 13) (13) or 4+15+4 39-41 total

32-36 total (4+13+4)
A. spinosa XX-XXII, 13-16 11,21-26 12-14 1,3 4-5+13+4 11-12+28-31
(5,6,11,18,22,26,30) 33-37 total (13) 3-4+8+6+4-5 39-42 total
Chaenopsis
C. Umbaughi XVII-XXI,31-37 11,33-37 12-14 1,3 13 segmented 20+38
(3,21,23,25,27) . 51-54 total (11,35)
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Appendix IX (continued)

CHAENOPSIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Chaenopsis (continued)
C. ocellata XVII-XX,32-37 11,33-37 tZ-14 1,3 13 segmented
(3,4,25,27) (XVIII,34) (13)
C. resh XVII-XIX,35- 37 11,36-37 12-13 1,3 13 segmented
(3,9,10,17,24,25) 53-55 total (13)
C. roseolla XVII~XVnl,26-28 ' 11,29-30 12-14 1,3 16+32-33
(15) 44-45 total
C. stephens; XVII,28 or 30 n,30-31 13 1,3 49 total
(15,24,25) 45 or 47 total
Coralliozelus
C. cardonae XVII-XIX, 10-13 11,18-24 11-13 1,3 4+13+3-4 11+27
(3,5,14,27,30) (XVIII, 12) (11,20)

28-31 total
C. tayrona XIX-XXI, 11-13 11,18-22 13-14
(3)'
Ekemblemaria
E. nigra XIX-XXII, 15-19 11,23-25 13-15 1,3 4+12-14+4 13+30
(2,5,27,30,31) (XXI, 17) (II,24) (14) (4+13+4)

37-40 total
Emblemaria
E. atlantica XIX-XXII, 14-16 II,21-23 13-14 1,3 4+13+4 14+25
(1,5,27,30,31) (XXII, IS) (11,23) (14)

34-38 total
E. biocellata Xxn,14-15 11,22-23 13 1;3 4+13+3-4
(1,31) 36-37 total
E. caldwelli XXI-XXIlI,13-15 11,21-23 14 1,3 13'segmented 14+28
(1,8,19,27,31) (XXII, 14) (11,22)

34-37 total
E. caycedoi 'XIX-XXI, 14-15 11,22-23 13
(1)
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Appendix IX (continued)

CHAENOPSIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Emblemaria (continued)
E. culmenis XXI1,15 n,24 13 1,3 4+13+4
(1,31) 37 total
E. diplryodontis XX,15-16 11,22-24 13 1,3 13 segmented +30
(1,27,31) XXI, 14-16 (11,23)

35-37 total
(36 total)

E. hylfoni XXI-XXIIl,14-16 11,22-23 14 1;3 40-42 total
(I~14,19) 36 or 37 total (II,23)
E. pandionis XIX-XXII, 13-17 11,20-24 12-14 1,3 4+ 13+4 13+26 or 28
(I,5,11,17,23,27,3O,31) (XX, 14) (11,21) (13)

33-38 total
E. pirarula XVIII-XX, 13-16 11,19-21 12-13 1,3 4+13+4
(1,5,14,19,30,31) 32-34 total (13)
Emblemariopsis
E. bahamensis· XX-XXI,12-13 11,21-22 13 1,3 3-4+13+4 11+28
(27,29,30,31) 32-34 total
E. bottomei XX-XXI,12-13 11,21 13 1,3 4+13+4
(10,27,29,30,31) 32-33 total
E. djaphana XX-XXI,12-14 11,21-23 12-13 1,3 3+13+4
(5,20,27,29,30,31) 32-34 total (13)
E. leptocirris . XIX, 12-13 n,19-22 12-14 1,3 12-13 segmented 11+27
(14,27,31) XX, 10-13 (11,20) (13) (13 segmented)

XXI, 11
30-33 total

E. occidentalis XIX, 13 11,20-21 13-14 1,3 12-13 segmented
(8,31) XX,II-12 or 14 (13) (13 segmented)

XXI,ll
31-34 total
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Appendix IX (continued)

CHAENOPSIDAE

Stathmonolus (continued)
S. stahli slahli
(16,28)
S. stahli tekla
(16,28)

DORSAL

XLI-XLV,O
41-45 total.
XXXlX-XUV ,0
39-44 total

ANAL

11,23-26

11,21-25

PECTORAL

6-9

PELVIC

1,2

1,2

CAUDAL
(mode)

11-13 se~~
. (12 segmented)
10-12 segmented
(11 se~ented)

VERTEBRAE

17-19+28-31
46-49 total
16-19+27-31=
44-48 total

1. Acero, 1984a
2. Acero, l~84b
3. Acero. 1987
4. Bohlke, 1957a
5. Bohlke, 1957b
6. Bohlke, 1961
7. Bohlke and Cervigon, 1967
8. BOhlke and Robins, 1974
9. Cervigon, 1965
10. Cervigori, 1966
11. Cleared and stained material
12. Greenfield, 1972
13. Greenfield, 1975
14. Greenfield and Johnson, 1981 .
15. Hastings and Shipp, 1980
16. Hastings and Springer, 1994

17. Hoese and Moore, 1977
18. Johnson and Brothers, 1989
19. Johnson and Greenfield, 1976
20. Longley, 1927
21. Palacio, 1974
22. Radiograph material
23. Randall, 1983
24. Robins, 1971 .
25. Robins and Randall, 1965
26. Smith-Vaniz and Palacio, 1974
27.Springer,pe~.comm.
28. Springer, 1955b
29. Stephens, 1961
30. Stephens, 1963
31. Stephens, 1970
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Appendix X. Meristic values for species of Dactyloscopidae known to inhabit the tropical and subtropical western Atlantic. Numerals in parentheses beneath
taxa correspond with literature cited at end of table.

DACTYLOSCOPIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL· VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Dactylagnus
D. peratikos IX-X,28-30 11,33-35 13 1,3 (10 segmented) (11)+35-36
(3) 38-40 total (11+36)
Dactyloscopus
D. boehlkei IX-XI,28-31 11,32-33 12-13 1,3 (10 segmented) (11)+32-34
(3) (X,30) (11,32) (13)

3941 total
D. comptus X-XII,25-28 II,28-30 12-14 1,3 10 segmented (11)+29-32
!3) (XI,27) (11,30) (13) (11+31)

36-39 total
D. crossotus XI-XIV,27-31 II,31-36 12-14 1,3 (10 segmented) (11)+32-36
(2,3) (XII,29) (11,33) (13) 2+6+6+1 (11+33)

39-44 total
D·'foraminosus X-XI,29-32 11,33-34 13-14 1,3 (10 segmented) (11)+33-35
(3) (X,31) (11,33) (13) (11+35)

4042 total
D. moorei IX-XIII,26-30 II,30-34 12-14 1,3 (10 segmented) (11)+31-34
(3) 3841 total (11,32) (13) (11+33)
D. poeyi XI-XIV,26-30 II,32-35 12-14 1,3 (10 segmented) (11)+33-36
(3) A0-43 total (II,33) (13) (11+34)

(41 total)
D. tridigitatus X-XIII,26-31 11,30-34 12-14 1,3 (10 segIIlented) (11)+31-35
(2,3) (XII,28) (11,32) (13) 1+5+5+1 (11+33)

38-42 total 3+6+6+1
(40 total)

OUZellus
O. greyae III + XV-XVII,ZO-24 11,31-35 12-14 1,3 (10 segmented) (11)+31-36
(3) (III+XVI,ZI) (11,32) (13) (11+33)

39-43 total
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Appendix X (continued)

DACTYLOSCOPIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (Diode) (mode)

Gillellus (continued)
G. healae III + VIII-X,27-29 11,31-33 13-14 1,3 (10 segmented) (11)+32-34
(3) (III +IX, 29) (11,32) (13) (11+33)

3941 total
G. jacksoni III + XIV-XVI, 18-20 11,28-30 12-14 1,3 (10 segmented) (11)+29-31
(3) (III+XV,20) (13) (11 +31)

36-38 total
G. uranidea III+X-XII,14-17 II,21-24 12-14 1,3 (10 segmented) (11)+23-26
(1,3) (III + XI, 16) (11,23) (13) 24+10+2-3 (11 +25)

28-32 total (3+10+2)
Leurochilus (monotypic)
L. aeon III + XI-XIV , 12-14 11,22-24 13-14 1,3 11-12 segmented (10)+25-26
(1,3) (III + XII, 14) (11,24) (13) (11 segmented) (10+26)

27-30 total
Myxodagniis
M. belone VII-IX,29-31 11,34-36 12-14 1,3 (10 segmented) (12)+35-36
(1,3) (VIII, 30) (11,35) (13) 4+10+4 (12+35)

38-39 total
Platygillellus
P. rubrocinclUS III + XII-XIV ,14-17 II,23-27 13-15 1,3 (11 segmented) (10)+25-28
(3) 30-33 total (ll,25) (14) (10+26)
P. smithi XV,14 11,22 14 1,3 11 segmented 10+23
(3) 29 total
Storrsia (monotypic)
S.olsoni XIV,261 11,26 13 1,3 10 segmented 11+28
(3) 40 total

XIV, 161

30 total

I Dawson (1982) lists two different values for dorsal-rm soft rays; both are listed here.
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Appendix XI. Meristic values for species of Labrisomidae known to inhabit the tropical and subtropical western Atlantic. Numerals in parentheses beneath
taxa correspond with literature cited. at end of table.

. LABRISOMIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Haptoclinus (monOl:ypic)
H. apectolophus III+ I+ XIII, 14 11,20-21 13 1,3 (6-7)+7+6+5 13+
(2,4) IIJ+I+XIV,13

31 total
Labrisomus
L. albigenys XVIII, 11 11,16or 18 13-14 1,3 12-13 segmented 11+23
(10,13,17) 29 total (13) 2+8+7+2
L. bucciferas XIX, 11-12 11,19-21 12-14 1,3 7+8+7+7 37 total
(6,17) XX, 10-12 (11,20) (13) 13 segmented ca. 12+25

XXI, 10
(XX,ll) .
30-32 total

L. jilamenrosus XXI,12 11,19-22 13-14 1,3 13 segmented 37-38 total
,(6,13,17,19) 33 total 7+6 12+25

7-8+8+7+4-7
L. gobio XVIII, 12 11,18-20 12-13 1,3 13 segmented lQ-1I+24
(6,13,17) XIX, 10-12 .(II, 19) (1,3) 5+8+7+7

XX,IO-11
(XIX, 11)
29-31 total

L. guppyi XVIIJ,1I-12 11,18-20 12-14 1,3 13 segmented 11+24
.(5,6,13,17) XIX, 10-12 (11,19) (13) 2-8+8+7+4-8 not

(XIX, 11) (6-8+8+7+6-8) complete
29-31 total

L. haitiensis XX,1O-12 lI,18-22 13-15 1,3 13 segmented 38 total
(6,13,17) XXI-XXII, 10-11 (14) 7+8+7+7 11+25

30-33 total
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Appendix. XI (continued)

LABR,ISOMIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Labrisomus (continued)
L. kalisherae XVm,I1-12 II,18-20 13-14 1,3 12-13 segmented 10+25
(5,13,17) XIX,1O-12 (11,19) (13) 7+8+7+7

(XIX,ll)
29-31 total.

L. nigricinctus XVII,11 II,17-20 13 1,3 13 segmented 32-34 total
(6,13,17) XVm,1O-12 (II,18) 5-6+8+7+5-7 11+22-23

XIX, 11 /(6+8+7+6) (11+23)
(XVm,11)

. 28-30 total
L. nuchipinnis XVII,12-13 II,17-19 13-15 1,3 13 segmented 33-35 total
(5.6.11,13,14,17) XVIII, 10-13 (14) 7+8+7+6-7 11+23-24

XIX,Il-12
XX,12
(xym, 12)
28-32 total

Malacoctenus
M. aurolineatus XVm,lO-l1 .II,17-21 . 13-15 1,3 13 segmented 35739 total
(6,15,17,18) XIX-XX, 10-12 (14) 7+8+7+6

XXI,lO-l1 .
28-32 total

M. boehlkei XX,13 II,20-23 (15) 1,3 13 segmented 10+28
(6,13,17) XXI, 11-12 (11,22) 5-8+8+7+5-7 11+27-28

XXII,ll
32-33 total

M. delalaru1ei XIX-XX,9-11 Il,17-20 13-15 1,3 13 segmented 35-39 total
(5,6.17,18) XXI,9 (I1,19) (14) 6+8+7+6

(XX, 10)
28-31 total
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Appendix XI (continued)

LABRISOMIDAE DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Malacoctenus (continued)
M. erdmani XX,9-10 11,17-20 15-17 1,3 13 segmented 10-11+24-25
(6,13,15,17) XXI, 8-10 (16) 5-6+S+7+4-6 (11+24)

XXII, 8-9
(XXI, 9)
29-31 total

M. gilli XVIII, 10 11,17-21 13-16 1,3 13 segmented 10+24
(5,6,13,17) XIX, 10-11 (14) 1-6+8+7+2-6 11+24-25

XX;9-11
XXI,9-1O
(XX, 10)
28-31 total

M. macro pus XXl,9-11 11,18-22 14-16 1,3 13 segmented 36totaI
(6,13,17) XXII;S-1O (15) 6+8+7+6 11+26

~III,9-10
30-33 total

M. triangulatus XVIII, 11 11,18-22 13-15 1,3 13 segmented 10+26-29
(5,6,14,17,18) XIX,11-l2 (14) 6+8+7+6 (10+27)

XX, 10-13
XXI, 10-12
29-33 total

M. versicolor XVIII-XIX,11-12 11,18-19 13-14 1,3 13 segmented ~36total
(6,17,IS) (XVlII,12) 7+S+7+6~7

29-31 total
Nemaclinus (monotypic)
N. atelestos XXI-XXIII,7-9 11,18-19 11-12 . 1,3· 5-7+13+(5-7) 11+22-24
(4) (XXII,S) (11,19) (12) (6+13+5-7) (11+23)

28-32 total
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Appendix XI (continued)

LABRISOMIDAE .DORSAL ANAL PECTORAL PELVIC CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Paraclinus
P. barbatus XXVllI-XXIX,1 n,19-20 13 1,3 12-13 se~ented +23
(10,12,13,16) 29-30 total 2+8+7+2
P. cingulatus XXVIFXXIX,O n,15-16 11-12 1,2 13 segniented 11+22-23
(2,6,10,13,16) 27-29 total 1-3+8+7+2-3
P. fasdatus XXVIII-XXXI,O 11,17-20 12-14 1,2 12-14 se~ented 34-35 total
(2;5,6,14,16) (XXIX,O) (11,19) (13) (13 segmented)

28-31 total 2+8+7+3
P. grandicomis XXV-XXVII, 1 11,16-18 12 1,3 12 segmented 10+22
(13,16) 26-28 total 2+7+7+2
P. infrons XXVI-XXVIII,1 11,17-18 12 1,3 12-13 segmented 10+22-23
(1,6,10) 27-29 total (11,18) (13 segmented)

2+8+7+2
4+S+7+2

P. marmoratus XXVII-XXX, 1 11,19-21 12-14 1,3 12-13 segmented 10+25
(6,10,16) (XXIX, 1) (11,20) (13) (13 segmented)

28-31 total 2+S+7+2
P. naeorhegmis XXVI-XXVII,O 11,15-17 12-13 1,2 13 segmented 10+21-22
(1,6,10) .. 26-27 total 2+8+7+2
P. nigripinnis XXIX-XXXI,O-l II,15-19 12-14 1,3 12-13 se~ented 33-34 total
·(5,6,16) .(XXIX, 1) (13) (13 segmented)

29-31 total 3+S+7+3
Starksia
S. atlantica XVIII-XX,7-S ' II, 15-16 13-15 1,3 12-13·se~ented 10+22-23
(3,10,13) 25-28 total (11,16) (14) (13 segmented)
S. brasiliensis . XX-XXI,7-9 . n,I6-18 13-14 . 1,3 13 se~ented 10+23-25
(9,20) (XXI,S) (11,17) (14) ·5-6+7+6+4-6 (10+24)

27-29 total (6+7+6+5)
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Appendix XI (continued)

LABRISOMIDAE DORSAL ANAL PECTORAL PELVIC· CAUDAL VERTEBRAE
(mode) (mode) (mode) (mode) (mode)

Starksia (continued)

S. culebrae XX-XXII,7-9 11,17-19 13-14 1,3 13 segmented 34-35 total
(9) (XXI,8) (11,18) (14) (34 total)

27-31 total
S. elongata XX-XX1,8 11,17-18 14-15 1,2? 13 segmented
(8,10) 28-29 total (14) 7+6
S·fasciata XIX-XX,7-8 11,15-16 12-14 1,3 13 segmented 11+21
(3,6) 26-28 total 1-1,16 (13) 5+8+7+4 10+22
S. guttata XX-XXI,8-9 11,17-18 13-15 1,3 12-13 segmented 33-34 total
(3,9) (xxi, 8) (11,18) (14) (13 segmented) (34 total)

28-30 total
. S. hassi XIX-XX, 8-9 II, 16-18 12-14 1,3 13 segmented 10-11 +

(3,8) XXI,9 (II, 18) (13)
(XX,8)
27-30 total

S. lepicoelia XIX-XXI,7-9 II, 16-19 11-14 1,3 5-6+ 7 +6+5-6 10+23
(3,6) (XX, 8) (11,17) (13) (5+7+6+5)

26-30 total 13-14 segmented
4+8+7+4 aniculated

S. nanodes XIX-XXI,7-8 II, 16-17 12-13 1,3 5+7+6+5 10+22-23
(3,6) (XX,7) (13) 13 segmented

26-29 total 5+8+7+4 aniculated
S. occidentalis

(

11,16-19 13-14 1,3 13 segmented 32-35 totalXX-XXI, 7-9
(9) (XXI, 8) (II, 17) (14) (33 total)

27-30 total
S.ocellata XX-XXIl,6-9 II, 16-20 12-15 1,3 12-13 segmented 33-35 total
(3,5,9,11,14) 26-31 total (14) (13 segmented) (34 total)
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