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ABSTRACT

Springer, Victor G. The Indo-Pacific Blenniid Fish Genus Ecsenius. Smithsonian Contributions
to Zoology, number 465, 134 pages, 68 figures, 14 color plates, 30 tables, 1988.—Ecsenius
McCulloch is defined and its major specializations illustrated. It is not possible to propose its
sister group unequivocally within the tribe Salariini.

Ecsenius comprises 12 species groups, most hypothesized to be monophyletic based on a few
heavily weighted characters; a few groups are possibly paraphyletic. The groups contain from
one to nine species. Interrelationships of some groups, and some species within some groups,
are hypothesized based on heavily weighted characters and/or distribution patterns.

Ecsenius comprises 46 species, 20 here described as new. The new species are: E. aequalis
(Great Barrier Reef; Trobriand Islands), E. alleni (Rowley Shoals and Scott Reef, Western
Australia), E. australianus (Great Barrier Reef), E. axelrodi (Hermit Islands; New Britain;
Solomon Islands), E. bathi (Java; Komodo), E. dentex (Gulf of Aqaba), E. dilemma
(Philippines), E. fijiensis (Fiji: Viti Levu south to Vatoa, Lau Islands), E. kurti (Philippines),
E. lubbocki (Phuket, Thailand, Indian Ocean), E. monoculus, (Philippines; Dot du Sud, Viet
Nam; Moluccas), E. oculatus (Christmas Island, Indian Ocean; Western Australia), E. pardus
(Fiji), E. paroculus (Phuket, Thailand; Malacca, Malaysia; Mentawei, Bawean, Seribu islands,
Indonesia), E. portenoyi (Rotuma; American Samoa), E. sellifer (Umboi Island and Trobriand
Islands, Papua New Guinea; Solomon Islands; Palau Islands), E. stictus (Great Barrier Reef),
E. taeniatus (Basilaki and Goodenough islands, western Papua New Guinea), E. tessera (New
Caledonia; New Hebrides), and E. tigris (Osprey and Bougainville reefs, Coral Sea). Ecsenius
minutus Klausewitz, formerly synonymized with E. nalolo Smith, is resurrected. Several of the
species have two or three strikingly different color-pattern forms, which are not associated with
size or sex.

A key is given to all species, all are illustrated in black-and-white halftones, and most are
illustrated live in color photographs. Distribution maps are provided for all the species groups
and species.

Of the 12 species groups, all the species within each of five groups, containing from three
to nine species, are allopatric. Two of these five groups, one with five and one with eight
species, are hypothesized to form a clade. Of the 13 species in this clade, 12 are allopatric. One
of the five species in one group is broadly sympatric with six of the eight species in the other
group. The overall distribution of the two groups, and the distributions of the species in each
of them, are used as the basis for a speculative vicariance biogeographic discussion, in which
the tectonic history of India is proposed as the primary physical barrier that isolated biotas in
the western Indian Ocean and allowed them to diverge.

Species within a group usually exhibit sharply delimited distributions with respect to each
other. For instance, one species of a group may have an extremely broad distribution with
islandless voids of hundreds of kilometers separating its populations. Populations of the same
species, however, may be separated from populations of another species in the same group at
other islands by distances of only a few tens of kilometers. Such distribution patterns appear
to be better explained by the tectonic history of the pertinent areas than by dispersal.
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annual report, Smithsonian Year. SERIES COVER DESIGN: The coral Montastrea cavarnosa (Linnaeus).
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The Indo-Pacific Blenniid Fish
Genus Ecsenius

Victor G. Springer

Introduction

This is the fourth study I have published (Springer, 1971,
1972; McKinney and Springer, 1976) on the systematics of
Ecsenius. In the first study I recognized 18 species, but the
material actually comprised 26 species. Of the eight species
that I did not recognize nomenclaturally, seven were described
as variations within other species of Ecsenius, and one
(Ecsenius minutus Klausewitz), known from a single juvenile
specimen, was incorrectly synonymized. Since 1971, seven
more species of Ecsenius have been described (Springer, 1972;
McKinney and Springer, 1976). Herein, I describe 20 new
species and resurrect E. minutus, bringing the total number of
species in Ecsenius to 46. For all the species, I propose 12
species groups (most hypothesized as monophyletic based on
a few heavily weighted characters) and some intragroup
relationships and vicariance scenarios that are compatible with
the distributions of some species in certain groups.

The increased number of species in Ecsenius results from
the great amount of collecting in the Indo-Pacific during the
past ten years. Approximately 3,500 specimens, more than
twice the number included in my three previous reports, form
the basis of the present study (I excluded from consideration
many other specimens of the more common Ecsenius species).

Not only does the post-1976 material include species
previously unrepresented in collections, but it also permitted
me to reassess several of my earlier taxonomic conclusions.

Ecsenius is among the most speciose genera of fishes for
which monophyly can be hypothesized unequivocally, and it
is the most speciose genus of blenniids. Otherwise, the blenniid
genus with ihe most reported species is Entomacrodus, with
22 (Springer, 1967). That genus should be reassessed in light
of newly available material. I doubt, however, that Entoma-
crodus or any other blenniid genus will be found to approach

Victor G. Springer, Division of Fishes, Department of Vertebrate Zoology, Museum
of Natural History, Smithsonian Institution, Washington, D.C. 20560.

Review chairman: Richard L. Zusi.

Ecsenius in numbers of species. There is even a reasonable
possibility that some of the Ecsenius species I recognize will
warrant subdivision when more complete geographical samples
are available (e.g., E. opsifrontalis, E. lineatus), or when more
is known about their genetics (e.g., E.frontalis). There is also
a good possibilty that undescribed species of Ecsenius for
which no material is available lurk in various parts of
Indonesia, the New Hebrides, and islands off eastern and
western Australia—areas that have not been sampled well.

Ecsenius juveniles and adults are restricted almost entirely
to subtidal habitats with living coral. This contrasts with other
speciose genera of blenniids, such as Entomacrodus, Isti-
blennius, and Omobranchus, which, as juveniles and adults,
occur only in the shallowest areas, often intertidally or in
mangrove swamps, but usually not among corals. Several
species of Ecsenius occur at depths over 30 m (to 39 m), much
greater than known for the other three genera.

Little information is available on the reproductive habits and
early life history of Ecsenius species. The smallest specimens
(about 12 mm SL, but rarely less than 15 mm) collected in the
wild using ichthyocides are nonplanktonic and essentially
adult-like in color pattern and morphology, although dentition
may be incompletely developed. I have examined blenniid
specimens ranging from -12 to -14 mm SL, taken well
offshore at the surface around a light at night, that I tentatively
identified as Ecsenius. These specimens are also essentially
adult-like, although no color pattern remained, if, indeed, any
was present originally (specimens, sorted only to family, at
USNM, are from the 1907-1910 Philippine collections made
by the United States Fish Commission Steamship Albatross).

Wickler (1965) described breeding, hatching, newly hatched
larvae, and initial larval activity of E. bicolor in aquaria. The
newborn larvae were 3.5 mm TL, toothless, lacked spines on
the head, and swam immediately to the surface of the aquarium,
but failed to eat.

Unlike Ecsenius, at least some species of Entomacrodus,
Istiblennius, and Omobranchus, which occurred in the same
night-light collections with Ecsenius, have modified planktonic

1
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larval stages with, variably, spines on the head, enlarged,
deciduous fangs, and/or heavy black pigmentation of the
pectoral fins.

Because the habitat of Ecsenius is less easily sampled than
that of Entomacrodus, Istiblennius, and Omobranchus, it
would seem that the species of Ecsenius are less likely to be
collected. Thus the distributions of those species would be less
well known than those of the species of the other three genera.
The facts seem to support this assumption. Although a
reassessment of Entomacrodus will probably show that one or
two of the species I (Springer, 1967) recognized comprise
complexes, only one form has been collected subsequently
that was not represented in my 1967 material. Similarly, since
the revision of Omobranchus (Springer and Gomon, 1975)
appeared, only one species not included in the material has
been collected. Istiblennius has not been revised and, therefore,
cannot be compared as completely with Ecsenius as can the
other two genera.

The apparent presence of a planktonic stage suggests that
species of Ecsenius should, in general, have distributions no
less restricted than those of the species of Entomacrodus,
Omobranchus, and Istiblennius. The facts, however, only
partially support this presumption. As a whole, Entomacrodus
and Istiblennius are each distributed much more widely in the
Indo-Pacific than is Ecsenius (even circumtropically in the
case of Entomacrodus), but Omobranchus is about equal in
overall distribution (excluding an Indo-west Pacific species
putatively introduced into the Caribbean; Springer and Gomon,
1975:59-63).

In the Indo-Pacific, Ecsenius ranges from the east coast of
Africa eastward only to the Marquesas (140°W), whereas
Entomacrodus reaches Easter Island (110°W) and the west
coast of Middle America. Istiblennius extends eastward as far
as Ducie Island (125°W). Although Omobranchus occurs only
as far east as the Line Islands (155°W), it, Entomacrodus, and
Istiblennius inhabit the relatively isolated Hawaiian Islands,
where Ecsenius apparently does not exist (collected there once,
under peculiar circumstances; Springer, 1971). Somewhat in
contrast, Ecsenius is common in the Red Sea, as is Istiblennius
and, to a lesser degree, Omobranchus, but Entomacrodus has
been collected there only once. Clearly, there is more involved
in these distributions than simply ecology and/or the presence
or absence of a planktonic stage. I believe that the explanations
of many of these distribution patterns reside in the tectonic
history of the Indo-Pacific, which is only just being unraveled.

METHODS

MEASUREMENTS.—Specimens were measured with needle-
point dial calipers reading directly to the nearest tenth
millimeter; measurements agree with those described in
Springer (1971). Standard length, often rounded to the nearest
whole mm, was taken from the midtip of the upper lip to the
midlateral posterior margin of the hypurnal fan as indicated

externally on the specimens. 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 portion
of the head was not used in determining standard length.

I have not used measurements as extensively as I did in my
1971 study. To have made and analyzed detailed measurements
in Ecsenius would have delayed inordinately the completion
of my study, which has taken more years to complete than I
anticipated when I started. Measurements are more time
consuming to make and analyze, and are more difficult to
make accurately, than counts. Measurements are seemingly
more variable individually, and may be less accurate owing to
the vagaries of preservation and damage to specimens from
handling. Many measurements, unlike numerical characters in
Ecsenius, regress positively or negatively during ontogeny, and
many, like some numerical characters in Ecsenius, are
additionally variable geographically or sexually. All species
of Ecsenius can be distinguished without measurements. The
usefulness and meaning of measurements in Ecsenius can be
gleaned from my 1971 study: for most species, the propor-
tionately longest nasal cirri and segmented dorsal-and caudal-
fin rays occur in males, and males attain a greater standard
length than females.

COUNTS.—With few exceptions, specimens were radio-
graphed and counts of the dorsal-, anal-, and caudal-fin
elements and precaudal and caudal vertebrae were taken from
the radiographs. Occasional specimens lacked a dorsal-fin
spine or ray or anal-fin ray. A missing dorsal-fin spine is
recognizable when a pterygiophore in the spinous portion of
the fin supports no element. A missing segmented ray in either
fin is recognizable when the posterodistal end of a fused
proximal plus middle pterygiophore (proximal pterygiophore
of Springer, 1968: fig. 10) does not articulate with a ray).
Missing fin elements were counted as if they were present.

Dentary incisor teeth include the total number of teeth on
both dentaries, except for the posterior canines, and in all
species except E. midas, in which the anterior canines are
uniquely well differentiated and easily recognizable (to make
dentary tooth counts comparable, either add two to each count
for E. midas or subtract two from each count for the other
species).

I have not included counts for procurrent caudal-fin rays,
gill-rakers, pseudobranchial filaments, or epipleural ribs. In
my 1971 study I included these counts, which although of
interest are difficult to make accurately or with confidence, and
do not affect the conclusions based on other information.

The meristic characters of all the species are summarized in
Tables 1-4. Because many of the characters vary sexually or
geographically within a species, actual frequency distributions
are given in tables accompanying the species-group accounts.

TERMINATION OF LATERAL LINE.—The dorsal-fin element
under which the lateral line terminated was recorded. Fin
elements were numbered anteriormost to posteriormost without
distinguishing spines from rays. If the lateral line terminated



TABLE 1.—Dorsal-fin element counts in the species of Ecsenius (X = modal count; more than one mode indicated
where population or sexual differences or no definite mode exist; + = non-modal count). Actual frequencies for
most species given in tables accompanying species-group accounts.

Spines Segmented rays Total elements
Species group
and species 10 11 12 13 14 12 13 14 15 16 17 18 19 20 21 24 25 26 27 28 29 30 31 32 33 34

Pulcher Group
aroni + X • X X + X X
gravieri + X + + X X + + X X +
pulcher + X + + X + • x + •

Stigmatura Group
lividanalis + X + X + + X +
melarchus + X + X + + X +

mi das + X + + X X + + X X +

stigmatura X + + X + +X +
Frontal is Group

f r o n t a l i s + + x + + X X X + + + X X X +

Bico lor Group

b i c o l o r + X + X X X + X X X

namiyei + X X X X + X X X +

Lineatus Group
l i n e a t u s X + + X X + X X

Oculus Group

monoculus + X + X + + X +
oculatus X X X + X X +
oculus X + X X + + X X +
pardus X + X + + X +
paroculus X + X + + X +
portenoyi X + X + + X +
sel lifer X XX XX
tessera X X + X +

Yaeyamaensis Group
dentex + X + + X + + X +

mi nut us X + + X + X

n a l o l o + X + + X X + X X +

s t i c t u s X + + X + + X +

yaeyamaensis + X + + X + + X *

Opsifrontal is Group
alleni X X + X +
australianus X • X + + X •
axe I rod i X + X + • X •
bat hi + X + X + + X +
dilemma X + X • X
fijiensis X X • X +
fourmanoiri X + X + X
ops ifrontalis X + X + + X +
tigris X + X + X

Isos Group
isos X X + X +
lubbocki + X + X + X
tri lineatus + X + X + + X +

Prooculis Group
bandanus + X + + X + + X +
bimaculatus X + + X • X
collettei X X + X •
prooculis X + + X + + X +
taeniatus X X X

Pictus Group
p i c t u s X X X X X X X

Mandibularis Group
aequalis X + + X + + X +
kurti X + X + • X •
mandibularis + X + X + + X +
schroederi + X + + X + X



TABLE 2.—Centain fin-ray counts in the species of Ecsenius (X = modal count; more than one mode indicated
where population or sexual differences or no definite mode exist; + = non-modal count). Actual frequencies for
most species given in tables accompanying species-group accounts.
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TABLE 3.—Vertebral counts in the species of Ecsenius (X = modal count; more than one mode indicated where
population or sexual differences or no definite mode exist; + = non-modal count; PCV = precaudal vertebrae).
Actual frequencies for most species given in tables accompanying species-group accounts.

PCV Caudal vertebrae Total vertebrae
Species group —

and species 9

Pulcher Group
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TABLE 4.—Dentary incisor teeth counts in the species of Ecsenius (X = common count; + = uncommon count;
- = no information). Anterior canines included in counts except for E. midas. Actual frequencies for most species
given in tables accompanying species-group accounts.

Dentary incisor teeth

^ n d species 11 12 13 14

Pulcher Group
aroni
graviefj
pulcher

Stignatura Group
lividanfli§
melarchys
midas + • + X
stigmatura

Frontal is Group
frontaljs

Bicolor Group
bi color
naiiiyei

Lineatus Group
lineatuS

Oculus GrcMP
ncnocuiys

cculati£
oculus
pardus
parocuiys

portencflQ
sellifeC
tessera
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below the space between two elements, the number of the
more posterior element was recorded (this method is different
from that of Springer, 1971).

DORSAL-FIN NOTCH.—The dorsal fin varies from entire to
deeply notched in the area above the last spine. The following
terms were used to describe notching: entire = unnotched;
slightly notched = incised less than half height of fin;
moderately notched = notched about half height of fin; deeply
notched = notched more than half height of fin.

COLOR PATTERN.—Stripes refer to markings aligned with the
longitudinal axis of the body; bands or bars refer to markings
aligned with the vertical axis of the body.

Most of the species of Ecsenius can be identified on color
pattern alone, and I believe relationships are reflected to a great
extent by color-pattern similarities. For these reasons I devote
most of my species descriptions to color pattern, even though
I provide numerous illustrations, both halftone and color.
Often, color pattern characteristics are unclear in printed
illustrations, and published color may be greatly different from
that of the original color photograph. It is rarely possible to
give the full range of variation in color pattern that any species
exhibits. I have tried, therefore, to err (if error it is), on the side
of over-illustrating.

Because seawater rapidly absorbs color at the red end of the
spectrum, most close-up underwater color photographs are
taken with electronic flash, which can illuminate sufficiently
to overide the light absorption of the water. The colors of the
images obtained, therefore, do not appear in the photographs
as they would to an underwater observer under natural
conditions. These factors should be considered when reading
my descriptions of live coloration or when viewing the color
plates.

With the exception of E. bicolor, and unless indicated
otherwise, the species descriptions are based on all the
specimens in the material lists. New material that I have not
previously reported is noted with an asterisk (*). The available
material of E. bicolor is so extensive that I have only listed the
new material (without asterisks) in the material list, but the
description and discussion also include that on which I have
published previously.

PHILOSOPHY OF CLASSIFICATION.—I subscribe to the princi-

ples of phylogenetic classification (cladistics), but have found
insurmountable obstacles in the practical application of these
principles, particularly when trying to relate blenniid genera
and the species within genera. For Ecsenius, I can only propose
one outgroup, the Salariini less Ecsenius. Because the
phylogeny of the Salariini is unresolved, I am unable to
polarize characters unequivocally for Ecsenius species. Fur-
thermore, many of the characters I had for consideration,
especially at the species level, are modal states for meristic
characters, which I find impossible to polarize unequivocally
(one exception: number of segmented caudal-fin rays).
Populations of some species exhibit variation in modal states
for meristic characters, even for such an ordinarily invariable
character as number of precaudal vertebrae.

One reviewer disagrees with me, apparently proposing that
only the modal state for a meristic character of a species be
used in polarizing the character, without considering all other
states exhibited for the character by the species. If the
reviewer's reasoning is valid, could not the same reasoning be
used to characterize a genus by selecting from among the
species only the modal state for each character?

In establishing the species groups of Ecsenius, I used
ingroup analysis, wherein I heavily weighted selected uncom-
mon character states, at the same time recognizing the fallacy
of such a basis. In some instances the groups so defined were
established in earlier studies, particularly McKinney and
Springer (1976), based on intuitive or other non-cladistic
assessment In spite of problems in formal methodology, I
believe most of the species groups I recognize are monophyle-
tic, but a few are possibly paraphyletic.

In several of the groups established early in the study, all
the species were allopatric. Later in the study, I found
additional species assignable to these groups. In each group,
the newly added species were also allopatric. Although this
information has no bearing on the formulation of cladistic
hypotheses of relationships, I consider these circumstances
interestingly coincidental, and what one might expect if strict
vicariance (without subsequent dispersal) was the main or only
mechanism of speciation in a monophyletic group.

ABBREVIATIONS.—Symbolic codes (Leviton et al., 1985) are
used to identify the institutions that made available the
specimens incorporated in my study. The same codes are used
to designate the institutional affiliations of persons acknowl-
edged for assistance.

SL = standard length
m.y.a. = million years ago

Other abbreviations are clear in context.
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