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ABSTRACT

Springer, Victor G., and Jeffrey T. Williams. The Indo-West Pacific Blenniid Fish Genus
Istiblennius Reappraised: A Revision of Istiblennius, Blenniella, and Paralticus, New Genus.
Smithsonian Contributions to Zoology, number 565, 193 pages, 73 figures, 45 tables,
1994.—lIstiblennius Whitley, as most recently defined (Smith-Vaniz and Springer, 1971),
comprises 2 monophyletic groups of species, which we recognize as separate genera, Blenniella
Reid (9 species) and Istiblennius (14 species). A cladistic analysis supports the hypothesis that
Blenniella and Istiblennius form a clade. The 14 species of Istiblennius include 2 new species:
I. pox, from southernmost Red Sea, Persian Gulf, Gulf of Oman, and /. spilotus, from most of
East African coast, Comoro Islands, Madagascar, Gulf of Oman, and Pakistan. A monotypic
new genus, Paralticus, is described for Salarias amboninensis Bleeker, which had been assigned
most recently (Smith-Vaniz and Springer, 1971) to Praealticus Schultz and Chapman. Although
superficially similar to Istiblennius species, P. amboinensis is a member of a clade that also
comprises Praealticus, Alticus, and Andamia.

Most of the species we revise exhibit statistically significant meristic sexual dimorphism, as
well as noticeable geographic variation. All species are illustrated, including both sexes,
individual and geographic variants, and ophioblennius stage prejuveniles (for all 5 species for
which these stages are known). Distribution maps for all species are presented.

Cladistic analyses are given for a subset of the genera of the tribe Salariini, to which the 3
genera we revise belong, and for the species of Blenniella and Istiblennius. The generic level
analysis corroborates a major portion of the analysis proposed by Williams (1990). Because of
character variability, we consider the results of the generic analyses highly tentative.

Discussions of the biogeography of the genera and species are presented. The Philippine
Islands are noted as a general area of endemism for fishes and an explanation is proposed. The
pattern of east-west disjunctly distributed species, or sister species, first noted by Springer and
Williams (1990), is modified slightly and shown to be common one for fishes. The western
portion of the disjunct distributions appears to be restricted to the western Indian Ocean south
of the equator and west of the mid-Indian Ocean Ridge. Some species that are not disjunctly
distributed are limited in distribution to the same area of the Indian Ocean as the western disjunct
portions of other species. The area of disjunction almost always includes, at least, the Gulf of
Thailand and the southern half of the South China Sea.

OFFICIAL PUBLICATION DATE is handstamped in a limited number of initial copies and is
recorded in the Institution’s annual report, Smithsonian Year. SERIES COVER DESIGN: The coral
Montastrea cavernosa (Linnaeus).
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“The secret of life is to have a task...And the most important thing is—it must be
something you cannot possibly do!”
Henry Moore, sculptor



The Indo-West Pacific Blenniid Fish Genus
Istiblennius Reappraised: A Revision of Istiblennius,
Blenniella, and Paralticus, New Genus

Victor G. Springer
and Jeffrey T. Williams

Introduction

The original purpose of our study was to revise the genus
Istiblennius Whitley as currently accepted and as essentially
defined by Smith-Vaniz and Springer (1971). Springer began
work on the revision as a secondary project shortly after 1971,
and progressed slowly until 1984, when he began phasing it in
as his primary project and Williams joined in the effort. A
preliminary assessment of museum holdings of Istiblennius
specimens indicated that it was the most abundantly repre-
sented genus of Salariini, if not all blenniids, and that the time
required to examine the material and to record and analyze data
taken from it, conceivably could extend beyond that remaining
to the senior author.

For our study, we recorded and analyzed detailed data from
over 9000 specimens, which emanated from 35 museums and
one private collection, almost all of which we visited. We
estimate that we encountered many thousands more museum
specimens of Istiblennius and Blenniella on which we recorded
little or no data. The specimens we excluded were those of
species from localities for which we deemed we had examined
adequate numbers. With relatively few exceptions, all our study
specimens were radiographed, and we made a variety of counts
of meristic elements from the radiographs. Using roughly
average numbers for each count, we conservatively estimate
that we counted to well over one million, one skeletal element
at a time, but in reality we probably counted to two million,
considering fin-ray, pore, and cirri counts made on whole

Victor G. Springer and Jeffrey T. Williams, Division of Fishes,
Department of Vertebrate Zoology, National Museum of Natural
History, Washington, D.C. 20560.

Review Chairman: W. Ronald Heyer, Smithsonian Institution. Review-
ers: Anthony C. Gill, The Natural History Museum, London, and
Helen K. Larson, Northern Territory Museum of Arts and Sciences,
Darwin.

specimens, and thousands of repeat counts made for purposes
of verification. Numerous radiographed specimens were
counted independently by one of us and an assistant, and where
counts for the same specimen differed, they were repeated one
or more times to rectify the differences.

It was not until we had essentially completed the routine
examination and analysis of our material, prepared the species
descriptions, and begun to prepare summary tables of charac-
ters (Tables 1-3), that we became convinced we were dealing
with at least three clearly different groups of species. Further
examination of the species, including skeletal preparations of
all but one species, convinced us that the groups should be
recognized generically. We also found indications that the
genera probably formed a polyphyletic group.

The obvious next step in our study would have been a
phylogenetic analysis of all currently recognized genera (28)
and species (estimated at over 200) of Salariini. Fortunately,
Williams (1990) had already hypothesized characters for a
node that split the known genera into two monophyletic groups,
and all our species fell into the clade to which he had devoted
most of his attention. At this point, however, the cladistic
analysis took a much more complicated turn because of the
necessity to find and evaluate ever more characters and because
almost none of the characters we could find were “black or
white.” This necessitated our introducing some rationalizations
into the analysis in order to proceed with it. The same problems
developed, and were treated similarly, in the phylogenetic
analyses of our three genera. Orthodox practitioners of
cladistics, predictably, will object, but that will have to be. To
have proceeded otherwise would have delayed the appearance
of the revisionary aspects of the study longer than we believe is
reasonable (perhaps forever). Nevertheless, we believe we have
drawn attention to some of the spoor that lead to the true
phylogenies and that the defects of the phylogenies we present
are possibly irrelevant (“right for the wrong reasons™).



Harkening to the words of Ecclesiastes, “The making of
many books is without end, and much study is a weariness of
the flesh,” we present the results of our study, and hope that a
new generation will be inspired to improve on them.

METHODS

OSTEOLOGICAL PREPARATIONS.—Specimens were cleared
with trypsin and stained with Alizarin-red S only or counter
stained with Alcian blue, following the methods of Dingerkus
and Uhler (1977).

COUNTS.—Most specimens were radiographed and counts of
dorsal-, anal-, and caudal-fin elements, precaudal and caudal
vertebrae, pleural ribs, and epineurals were made from
radiographs. Occasional specimens lacked a dorsal-fin element
or segmented anal-fin ray. A missing fin-ray element is
recognizable by the presence of a pterygiophore without an
associated fin ray. Missing fin elements were counted as if they
were present. The status of the last anal-fin element, whether
simple or split to base, was also determined from radiographs,
but it was often necessary to verify determinations by direct
examination of specimens.

Precaudal vertebrae are those anterior vertebrae lacking a
hemal spine; all other vertebrae are caudal vertebrae. The
anteriormost vertebra with a hemal spine was often impossible
to determine from a radiograph because of shadows cast by
other structures. In some species (e.g., Istiblennius edentulus),
the first hemal spine is variously developed, ranging from a
questionable, slight projection to a relatively long spine. When
we were in doubt, only total vertebral counts were recorded.
Total or caudal vertebral counts were not recorded for
specimens in which there appeared to be vertebral fusions; we

encountered no instances of fusions among the precaudal

vertebrae. The penultimate caudal vertebra (pu2) varies in
length among specimens of a species from any given locality.
Pu2 may be about the same length as the next vertebra
anteriorly or noticeably longer, and if longer it may or may not
have a forked hemal spine and/or a long neural spine. Pu2 was
always counted as a single vertebra whatever its condition; we
found no obvious correlation between condition of pu2 and the
total number of vertebrae present (for a case of similar variation
in the structure of pu2, but with a correlation with vertebral
count see Munroe and Mahadeva, 1989:464-465).

The pleural rib count is the number of the posteriormost
vertebra, counting from the first precaudal vertebra, bearing a
pleural rib or fragment of a rib, whether on one or both sides.
Based on cleared and stained specimens, the anteriormost
pleural ribs begin on the third vertebra, although it is usually
not possible to ascertain this from a radiograph. Pleural ribs are
associated with each succeeding precaudal vertebra and usually
the first caudal vertebra, but occasionally they may be
associated with the second caudal vertebra as well, but no
others. The pleural ribs are usually bilaterally paired, but the
posteriormost  rib-bearing vertebra may bear a rib only
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unilaterally, or the posteriormost pleural ribs may be repre-
sented only by disconnected fragments of bone.

The epineural (formerly epipleural; Johnson and Patterson,
1993:557, “the bones conventionally called epipleurals...are
homologous with the epineurals, not epipleurals, of non-
acanthomorph teleosts.”) count is the number of the posterior-
most vertebra, counting from the first precaudal vertebra,
bearing an epineural. The anteriormost epineurals are always
on the first vertebra and they continue posteriorly to at least the
second caudal vertebra. Epineurals may be present only
unilaterally on a few caudal vertebrae, and as many as two
consecutive caudal vertebrae anterior to the posteriormost
epineural-bearing vertebra may completely lack epineurals.
Epineurals often decrease in size serially as they proceed
posteriorly on the vertebrae, and it may be difficult to ascertain
the presence of the posteriormost epineural. An individual
count may be subject to an error of 2, but the overall range of
counts for a species is probably no greater than 1.

Cirri, whether nasal, orbital (or supraorbital), or nape (or
nuchal), were counted as the number of free cirri tips (or
branches). Nape cirri, when present, are normally simple, but
may bear one or two short branches in large individuals of a
species. Individual specimens of species that typically have
simple orbital cirri may have cirri with branches, although the
presence of more than three branches, including the main
branch, is rare.

Infraorbital pores, with the exception of the dorsalmost
pore, are the external sensory pores issuing from openings in
the sensory canals of the infraorbital bones. The dorsalmost
pore of the infraorbital series is positioned at about one o’clock
on the postorbital margin. This pore usually lies lateral to the
junction of the dorsalmost infraorbital bone with the frontal,
but the internal canal leading to the pore actually issues from an
opening in the frontal bone. Because of difficulty in ascertain-
ing this fact without dissection, we treat this frontal pore as an
infraorbital pore. We term each internal canal opening of the
infraorbital series a sensory pore position. The number of
external pores representing a sensory pore position may vary
from one to many (when there is more than one pore at a
position, the pores at that position are connected to a common
canal in the skin). Our counts of infraorbital sensory pore
positions refer only to those pore positions between one and
five o’clock on the postorbital margin. Our counts of pore
positions with pairs or multiples of pores refer only to those
same pore positions. The count of the infraorbital pores in
Figure 12b, for example, is six with two pore positions with
paired pores. The number and complexity of the sensory pores
in Blenniella gibbifrons precluded our making reasonably
accurate counts of pore positions.

Dentary pores (= mandibular pores of Smith-Vaniz and
Springer, 1971, fig. 16) are the external sensory pores issuing
from openings in the sensory canal of the dentary bone. The
most posterior pore is the external opening in the sensory canal
between the anterior end of the preopercle and the posterior end
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of the dentary. This portion of the sensory canal is not enclosed
in bone and, in most species, two pores are connected to this
segment of the canal and the two pores are positioned at the
posterior corner of the mouth (typical disposition of the
mandibular pores in a species with two pores at the corner of
the mouth is shown in Figure 19e; total complement of six
mandibular pores shown).

Vertical pairs of lateral-line pores. These pores issue from
vertically paired, short canal branches connected to the
continuous portion of the lateral line (Figures 26, 29). Although
an occasional branch may not be paired in one of the two
species that are characterized by having paired vertical
branches, counts are based on the number of dorsally directed
branches.

MEASUREMENTS.—Specimens were measured with needle-
point dial calipers reading directly to the nearest 0.1 millimeter.

Standard length (SL) is the distance between the midtip of
the upper lip and the midlateral margin of the the hypural fan as
indicated externally on the specimens (the latter point is
actually opposite the diastema between the dorsal and ventral
hypural plates, Springer, 1968:37, fig. 15). Variably, the
anteriormost point of the head is in the predorsal area directly
anterior to the orbit, and is in advance of the upper lip, but this
anteriormost point of the head was not used in determining
standard length. Standard lengths for specimens over 100 mm
were rounded to the nearest whole mm, and, depending on
usage (general discussion vs. particular specimens; distorted
specimens vs specimens in good condition), were similarly
rounded for smaller specimens.

Head length (HL) is the distance between the midtip of the
upper lip and the dorsoposterior junction of the skin of the
opercle with the body.

Caudal-fin length is the length of the longest caudal-fin ray
measured from its base to its tip.

Orbital cirrus length is the greatest distance from the base of
the cirrus where it joins the eye to the tip of the cirrus, if simple,
or tip of the longest branch when inclined dorsally, if the cirrus
is branched.

A head crest is a thin, blade-like flap that occurs dorsally on
the head. Head crest height was measured as a perpendicular
from the base of the crest to the highest point on the margin of
the crest. Head crests occur in males of all species of
Istiblennius and some species of Blenniella, but not in
Paralticus. Males of Paralticus and those of Blenniella that
lack head crests may have a rounded ridge in place of a crest, or
the head may be somewhat inflated with a hump-like swelling
dorsally. Females variably have or lack crests, but in no species
in which the male lacks a crest does a female have one. The
appearance of a head crest is closely correlated with standard
length, and females tend to develop head crests at much larger
sizes than do conspecific males. Preservatives often cause the
skin on the top of the head to shrink, resulting in formation of
a shrinkage ridge that is easily confused with the ridge-like
precursor of a crest. Shrinkage ridges, unlike precursor ridges,

3

often veer sharply right or left from the median anteriorly, and
may be stretched flat with one’s fingers. Ridge precursors are
often delineated by a dark, mid-longitudinal line of pigment.

Depth of dorsal-fin notch was measured from the tip of the
first segmented dorsal-fin ray, which is usually somewhat
curved distally, to the dorsal point of attachment on the ray of
the interradial membrane from the next one or two elements
(spines) anteriorly. Often, the membrane from the penultimate
dorsal-fin spine exends posteriorly over the distal tip of
posteriormost spine to attach to the first segmented ray (the
posteriormost spine is completely imbedded in the membrane
or applied closely to the anterior margin of the first segmented
ray).

Posterior attachment of membrane from last dorsal-fin ray
to caudal fin was measured as the distance between verticals,
ascertained visually, at the posterior midlateral margin of the
hypural fan and at the posteriormost attachment of the
membrane to the dorsal edge of the caudal fin. This
measurement is reported as percent caudal-fin length. Although
not analyzed in detail, we observed that in those species in
which the dorsal fin may be attached well out on the caudal fin,
the extent of the attachment is generally more posterior in
males than in comparably sized females, and in larger
specimens than in smaller specimens.

OTHER CHARACTERS.—The lateral line consists of a
dorsoanterior continuous canal and a posterior series of tiny
tubes, each of which has a pore at both ends. The continuous
canal may be interrupted once or twice forming up to three
relatively long segments. The tubes roughly correspond with
the body myomeres, but the spaces separating the tubes may be
irregular and widely separated. The position of the end of the
continuous portion of the lateral line relative to a dorsal
element was determined by drawing the end of a probe
perpendicularly, as judged visually, from the end of the lateral
line to the base of the dorsal fin. The number of the dorsal-fin
element base touched by the probe was recorded, the
anteriormost spine being element number one. If the probe fell
between the bases of two elements, this fact was recorded, but
in tabulating frequencies, the more posterior element number
was recorded. Position of the posteriormost bi-pored tube
relative to a dorsal-fin element was determined and recorded
similarly.

Posterior dentary canines are relatively large teeth, (usually
only one on each side when present) compared to the
numerous, fine, comb-like teeth in the lower jaw. The canines
are positioned well posterior on the dentaries and may be
difficult to locate if the mouth of a specimen has been fixed in
a fully closed position. The first appearance of dentary canines
varies ontogenetically: they are relatively much larger and
appear much earlier in Blenniella species than in those two
Istiblennius species that have them. There is no ontogenetic
information on the appearance of dentary canines in Paralticus,
which occur only in males.

Lip margins. The free margins of the upper and lower lips,
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depending on the species, may be entire or crenulate (Figure 52,
lower right) If the upper lip is crenulate, the lower lip may be
crenulate or entire, but if the upper lip is entire, the lower lip is
also, with the exception of some specimens of Istiblennius
zebra. The crenulae may be faintly developed and irregular in
size, less well developed laterally than medially, or vice versa.
In some specimens of species with normally crenulate upper
lips, the crenulae may border on the imperceptible, but will be
represented by a series of small mucosal pads on the inner
surface of the lip.

Last segmented anal-fin ray simple (N) or split to base (S).
We did not distinguish between these two conditions when
counting number of segmented anal-fin rays (method A counts
of Springer, 1967:5). Often, the posterior element of the
split-ray condition is represented only by a nubbin of bone that
is discernible only on radiographs or in osteological prepara-
tions. Among a group of specimens of a species from a single
locality there is no obvious correlation between the N or S
conditions and the number of rays, except that occasionally we
noted that a high or extreme count might be exhibited by a
specimen with the N condition. Among the species of
Blenniella and Istiblennius, the unusual state of the posterior-
most anal-fin ray being attached by membrane to the caudal
peduncle occurs only in specimens that exhibit the N condition.
All Paralticus specimens exhibit the N condition, and the
posteriormost ray is attached by membrane to the caudal
peduncle in all specimens.

The S condition is characteristic of a group of genera in the
blenniid tribe Salariini (henceforth referred to adjectivally as
salariinin) that Williams (1990:11) hypothesized to form a
monophyletic group, and which includes Istiblennius and
Blenniella. The character state is quite variable within a genus,
with some species or populations of some species having the N
state as the modal condition.

Anterior ceratohyal process (ACP; Figure 1b). The ACP is
a hook-like process on the dorsal margin of the anterior
ceratohyal. The hook, when present, can take several different
forms, for example, slender based, or broad based, somewhat
triangular with a disconnected needle-like filament of bone
extending to or toward the dorsal hypohyal. Occasionally, the
process may be present on the anterior ceratohyal of one side,
but not the other.

Infraorbital bones (Figure 2). The general structure of the
infraorbital bones can be described as slender (Figure 2a) or
stout (Figure 2b,c). Slender infraorbital bones are weakly
attached dorsoposteriorly to the frontal, the depth of the joint
between the second infraorbital and the first (lacrimal) is less
than half the depth of the first infraorbital, and the dorsal
margin of the first infraorbital is notched where it joins the
lateral process of the lateral ethmoid. Stout infraorbital bones
are strongly attached dorsoposteriorly to the frontal, the depth
of the joint between the second infraorbital and first is half or
more than the depth of the first infraorbital, and the dorsal
margin of the first infraorbital is not notched where it joins the
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FIGURE 1.—Lateral views of anterior portions of 2 left hyoid bars (cartilage
shown as dense stippling): a, Istiblennius bellus, USNM 293738, 42 mm SL, no
process on dorsal margin of anterior ceratohyal; b, Istiblennius edentulus,
USNM 296214, 52 mm SL, process on dorsal margin of anterior ceratohyal.
(Scale bar represents 0.5 mm.)

lateral process of the lateral ethmoid. The two types of
infraorbitals clearly distinguish Istiblennius and Paralticus
(slender) from Blenniella (stout), but are not always clearly
descriptive of other salariinin genera.

Ophioblennius-stage specimens (Figures 3-6). Ophioblen-
nius-stage specimens are larval, postlarval, or prejuvenile
specimens that are characteristic of some genera and species of
salariinin blennies that Williams (1990:11) hypothesized to
form a monophyletic group, and which includes, among other
genera, Blenniella and Istiblennius. One monotypic genus,
Pereulixia Smith, and several species of the genera Williams
included are not known to have ophioblennius stages, but these
circumstances may be due to artifacts of collection.

Ophioblennius-stage specimens are characterized by having
one or two enlarged, laterally projecting, recurved canine teeth
about mid-laterally on each dentary and one or more smaller
anteriorly projecting canines on either side of the dentary
symphysis (Figure 3). None of these canines are homologous
with the posterior dentary canines of adults. There are no
canines in the upper jaw, as there are in the ophioblennius
stages of some other salariinin genera (e.g., Ophioblennius;
Labelle and Nursall, 1985). Most, perhaps all, ophioblennius
stages also have a distinctive pattern of melanophores on the
pectoral fin (Figure 6). Ophioblennius stages may be plank-
tonic, but most of those we examined were taken in shore
collections with transformed juveniles and adults.
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FIGURE 2.—Lateral views of left infraorbital bones: a, slender, with notch on
dorsal margin of first infraorbital (/stiblennius edentulus, USNM 296214, male,
50 mm SL), characteristic of the species of Istiblennius and Paralticus; b.c,
stout, without notch on dorsal margin of first infraorbital (b, Blenniella
caudolineata, USNM 283142, male, 52 mm SL; ¢, B. chrysospilos, USNM
296309, male, 60 mm SL), characteristic of the species of Blenniella. (Scale
bars represent 0.5 mm.)

During our study, we identified ophioblennius stages for five
species, and tentatively for one other (Blenniella paula, not
illustrated): Istiblennius dussumieri (Figures 4b, 6¢), I. lineatus
(Figures 4c, 6d), I. meleagris (Figures 4d, 6e), I. zebra (Fig-
ures 3, 5, 6f), Blenniella gibbifrons (Figures 4a, 6a). We also
encountered a prejuvenile stage of Istiblennius edentulus with
darkly pigmented pectoral fins (Figure 6b), but lacking the
dentary canines, which might indicate that it had just
transformed (metamorphosed) from an ophioblennius stage and
lost the canines. Based on juveniles of those species with
ophioblennius stages, the stages lose the dentary canines first
and then the dark pectoral-fin pigment, although the two losses
appear to follow each other rapidly. Very few specimens of
Paralticus are available and all are adults. The absence of an
ophioblennius stage for Paralticus would be consistent with
our hypothesis (see discussion in section on phylogenetic

FIGURE 3.—View of snout region of 11.0 mm SL ophioblennius-stage
specimen of Istiblennius zebra (reproduced from Miller et al., 1979, fig. 92).

analysis) that Paralticus is closely related to a group of genera
including Praealticus, Alticus, and Andamia, which are not part
of the clade Williams (1990) characterized as having an
ophioblennius stage.

Color pattern. Stripes refer to longitudinal markings, which
may be oriented diagonally; bands or bars refer to vertical
markings

STATISTICAL TESTS.—The Student’s t-test was used to test
meristic data for sexual dimorphism when at least three cells
contained data for one sex and at least two for the other. The
t-tests were run at least twice, for verification, on a programma-
tically hard-wired Compucorp 344 Statistican calculator.
Fisher’s test (R. Langley, Practical Statistics, Dover Publica-
tions, Inc., 1971) was used for 2x2 cell comparisons when n <
50. The Chi-square test, with Yates correction, was used to test
meristic data when conditions for the t or Fisher’s tests were not
met. Differences between means for meristics of the sexes were
considered significant when p < .05.

PHYLOGENETIC ANALYSIS.—Procedures used to determine
relationships among taxa follow the general principles of
Hennig (1966). Each monophyletic group is diagnosed by
synapomorphies. Character polarity is determined by outgoup
analysis (Maddison et al., 1984), and parsimony is used to
resolve cases where apomorphies support conflicting hypothe-






