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Systematics and Biology of the Tilefishes

(Perciformes: Branchiostegidae and Malacanthidae),

With Descriptions of Two New Species

JAMES K. DOOLEY'

ABSTRACT

Tilefishes have been examined on a world basis with the following conclusions: 1) Tilefishes
belong to two distinct phyletic lines here designated as the family Branchiostegidae and the resur-
rected family Malacanthidae. 2) The Branchiostegidae include 3 genera and 21 species. 3) The
Malacanthidae include 2 genera, 2 subgenera, and 8 species. 4) A new species, Caulolatilus hubbsi,
is described from off southern California, the Gulf of California, the Galapagos Islands, and from
Callao, Peru; it is generally found sympatrically with the other two eastern Pacific species of
Caulolatilus. 5) A second new species, Branchiostegus albus, is described from off central Honshu,
Japan; Pusan, Korea; along the coast of the East China Sea including Shanghai and Taiwan; and the
coasts of the South China Sea including Hong Kong and Macao. Branchiostegus albus was formerly
confused with B. argentatus Cuvier 1830. 6) Branchiostegids are generally relatively deep dwelling
(20-600 m; usually deeper than 50 m) fishes found along the edges of continental margins, near the up-
per slope of islands, or at the heads of deep-sea canyons. These fishes are deep bodied and have promi-
nent skull crests. 7) Malacanthids are relatively shallow water (10-150 m; usually shallower than 50
m), burrow-dwelling or mound-building fishes with elongate bodies, rounded or flat skulls with no
prominent crests. 8) Tilefishes appear to have basal percoid affinities, having a number of larval and
osteological characters found among beryciform fishes (considered antecedent to perciforms) and

characters considered primitive among perciform fishes. .

INTRODUCTION

Tilefishes represent two phyletic lines (branchiostegid
and malacanthid) and are found worldwide in tropical
and temperate marine waters. The Branchiostegidae in-
clude 3 genera and 21 nominal species, are usually found
in deeper water (20-600 m, usually deeper than 50 m), are
bottom-associated, and may occasionally inhabit caves
or crevices, but they are not known to construct mounds
or burrows as are the malacanthids. The Malacanthidae
are comprised of two genera, two subgenera, and eight
nominal species; are found in shallower water (10-150 m,
usually shallower than 50 m); and live in self-con-
structed mounds or burrows. The dichotomous depth
distributions between the two families can be seen ar-
ranged according to genus (broken lines, Fig. 1) and
species, and were compiled from reliable museum
records, literature citations, and personal collections.
The small depth range evident for several species is a
consequence of limited reliable records.

Although some tilefishes have been known for almost
two centuries, they have remained a mystery. Their life
histories are practically unknown and their taxonomy is
confused. The paucity of knowledge concerning tile-
fishes is in part a result of the inaccessibility of their

'Department of Biology and Institute of Marine Sciences, Adelphi
University, Garden City, NY 11530.

habitats. Consequently, few specimens have been
deposited in museums. Nevertheless, the genera
Caulolatilus, Lopholatilus, and Branchiostegus par-
ticularly are playing an increasing role in commercial
and sport fish catches as fishing pressures have in-
creased in the deeper waters of the continental slopes and
canyon heads.

This study was undertaken in order to define the
families, genera, and species of tilefishes and where pos-
sible to provide a review of their biology. The com-
parative osteology of the two families is beyond the scope
of this paper and will be treated in a subsequent paper.

The early life histories (larvae-prejuveniles) of the tile-
fishes show interesting parallels in the patterns and
forms of the head spination and serrations. An attempt
has been made to draw together available information on
cephalic morphology in order to: 1) demonstrate the
similarities of the early forms of tilefishes, 2) deter-
mine possible phyletic affinities with certain bery-
ciforms and basal percoids, and 3) illustrate young
forms where possible so that ontogenetic series can be
eventually completed for the tilefishes.

The closely related families Branchiostegidae and
Malacanthidae have been recognized variously as one or
as two families. The uncertain taxonomic position of the
tilefishes is reflected in their inclusion in at least nine
major taxa. Cuvier (1829) placed the genus Malacan-
thus in Labroidei; Swainson (1839) put the tilefishes in
the family Chaetodontidae under two subfamilies,



MALACANTHIDAE

BRANCHIOSTEGIDAE

504

1004

150 |

2004 8!

250

3004

DEPTH (m)

350J
400+
4504

500

5504

6004

|
|
|
|
|
|
|
|
|

|
|
l

650

< s
S
0> N
3 S, B i 5 N
oy 0 A
& Y YSS&
RO & S S \\\ ) 0 ,&(\
V' & o/ S e
Rt e, 2. P z
|
I

Figure 1.—Depth distribution of the tilefishes. Broken vertical lines separate the genera, solid lines reflect known depth range (not necessarily a
continuum). Small ranges usually reflect limited records.

Sciaeninae and Scarinae; Castelnau (1855) included tile-
fishes in the genus Labroides; Bleeker (1859) placed
Malacanthus in Percoidei; Giinther (1860) included
Latilus (= Branchiostegus) in the family Trachinidae
and Malacanthus in the family Malacanthidae; Gill
(1862) included a subfamily Latiloidae under the family
Notothenioidae; Poey’s (1865) Malacanthidi included
the genera Malacanthus and Caulolatilus; Gill (1872)
listed the tilefishes under the family Latilidae and later
(1893) he split the family Malacanthidae into three sub-
families (Malacanthinae, Caulolatilinae, and Latilinae);
Jordan and Evermann (1898) considered the three genera
(Malacanthus, Caulolatilus, and Lopholatilus) of tile-
fishes in the family Malacanthidae; Bridge and

Boulenger (1904) and later Goodrich (1909) relegated
tilefishes to the Pseudochromidae; Regan (1913) listed
Latilidae as the only family of tilefishes; Jordan
(1923:202) separated these fishes into the families
Branchiostegidae and Malacanthidae; Berg (1940)
retained Jordan’s (1923) scheme; Norman (1966) con-
solidated the tilefishes into a single family (Bran-
chiostegidae); Greenwood et al. (1966), Bailey et al.
(1970), and Gosline (1971) retained Norman’s classifica-
tion.

Tilefishes are herein considered as comprising two
families (Branchiostegidae and Malacanthidae) as
proposed by Jordan (1923). The justification for this
decision will be subsequently discussed.



METHODS

Specimens examined are noted in the descriptions of
species only by the institutional abbreviations (listed
below) or as uncataloged specimens with field numbers
(JKD, Anton Bruun Cr., etc.) with the number of
specimens in each lot in parentheses followed by the
standard length (or range of standard length (SL)) in
millimeters.

AMNH (AM) American Museum of Natural History, New York
AMS Australian Museum, Sidney

ANSP Academy of Natural Sciences of Philadelphia
BMNH British Museum (Natural History), London
BPBM Bernice P. Bishop Museum, Honolulu, Hawaii

CAS California Academy of Sciences, San Francisco

CSIRO Commonwealth Scientific and Industrial Research
Organization, Marine Biological Laboratory, Cro-
nulla, N.S.W_, Australia

FAKU Kyoto University, Maizuru, Japan

FMNH Field Museum of Natural History, Chicago, Ill.

FSBC Department of Natural Resources, St. Petersburg,
Fla.

GCRL Gulf Coast Research Laboratory Museum, Ocean
Springs, Miss.

GMBL Grice Marine Biological Laboratory, Charleston,
SH O

INIBP Instituto Nacional Investigaciones Biologico-Pes-
queras, Cuauhtemoc, Mexico

LACM Los Angeles County Museum of Natural History,
Los Angeles, Calif.

MBM see MEPA

MCZ Museum of Comparative Zoology, Harvard Univer-

sity, Cambridge, Mass.
MEPA (MBM, Centro de Biologia Aquatica Tropical, Lisbon, Por-
CBAT) tugal
MISZ Museo Instituto di Zoologia Sistematica della Uni-
versita di Torino, Italy

MNHN Muséum National d’Histoire Naturelle, Paris

MNR.J Museum Nacional de Rio de Janeiro

MZUSP Museu de Zoologia da Universidade de Sao Paulo,
Brazil

OSuU Oregon State University, Corvallis

QM Queensland Museum, Brishane

RGMC (MRAC)
RMNH

Museum Royal de Afrique Centrale, Belgium

Rijksmuseum van Natuurlijke Historie, Leiden,
Netherlands

ROM Royal Ontario Museum, Toronto

RUSI (IIRY') J. L. B. Smith Institute of Ichthyology, Rhodes Uni-
versity, Grahamstown

SAM South African Museum, Cape Town

SOSC Smithsonian Oceanographic Sorting Center, Wash-
ington, D.C.

TABL Tropical Atlantic Biological Laboratory, Miami,
Fla. (collection now at Florida State Museum,
Gainesville, Fla.)

UA University of Arizona, Tucson

UBC Institute of Fisheries, University of British Colum-
bia, Vancouver, Canada

UCR Museo de Zoologia, University of Costa Rica, Cui-
dad Universitaria

UG University of Guam, Agana, Guam

UMML Rosenstiel School of Marine and Atmospheric
Sciences, University of Miami, Miami, Fla.

UMMZ Museum of Zoology, University of Michigan, Ann
Arbor

UNC University of North Carolina, Morehead City

UPR University of Puerto Rico, Mayaguez

USNM National Museum of Natural History, Smithsonian

Institute, Washington, D.C.
University of Texas Marine Science Institute, Port
Aransas

UTMSI (IMSUT)

ZMA Zodlogisch Museum, Universteit van Amsterdam,
Netherlands
ZMB Zoologisches Museum an der Humboldt Universitét

zu Berlin, D.D.R.

ZMK (UZMK) Universitetes Zoologiske Museum, Copenhagen

The vernacular names were selected largely from the
literature based upon popular usage. Exceptions in
selecting vernacular names were: 1) in undescribed
species, 2) when no published vernacular name could
be found, and 3) when the vernacular name had been
apparently misassigned, or was misleading. In these
cases a vernacular name was created.

Measurements were made with dial calipers or
dividers and read to the nearest 0.5 mm. All measure-
ments and count conform to those as defined by Hubbs
and Lagler (1958) except for the following: head length
was taken from the premaxillary symphysis of upper jaw
to tip of opercular spine; cheek depth was measured as
shortest vertical distance from lower rim of orbit to hori-
zontal ventral edge of preoperculum; opercular length
was taken as horizontal distance from point where pre-
operculum overlaps operculum to tip of opercular spine;
suborbital depth was measured from lower rim of orbit
to dorsal edge of upper jaw; pectoral fin length was
measured from dorsal axil near base of uppermost ray to
tip of fin; dorsal fin height was greatest height of ex-
tended soft dorsal fin, excluding elongate ultimate or
penultimate soft dorsal rays if present.

The last dorsal and anal rays were counted as one un-
less the ray base was clearly bifurcated. Opercular scales
were counted along a horizontal line to the opercular
spine. Only lateral-line scales with pores or tubes were
counted; irregular rows of scales caused slight inconsis-
tancies so several counts were necessary.

Vertebral counts were taken from radiographs and dis-
articulated skeletons and include the terminal urostylar
vertebra. The first caudal vertebra was considered as the
one on which the parapophyses were fused at their tips
forming a haemal arch (clearly visible in radiographs).
Skeletons from 15 of the 29 species of tilefishes have been
dissected and examined. In addition, nearly 300 radio-
graphs (most on file at the Institute of Marine Science,
University of North Carolina) from representatives of all
but two of the species (Branchiostegus tlocanus and B.
vittatus) have been examined.

The dorsal fin support to neural spine ratio refers to
the number of dorsal fin pterygiophores divided by the
number of neural spines. The anal fin support to haemal
spine ratio is the number of anal fin pterygiophores
divided by the number of haemal spines.

The predorsal fin support formula as used by Smith
and Bailey (1961) refers to the following: 0-0-2- = two
predorsal pterygiophores, followed by a third pterygio-
phore supporting two dorsal fin spines; 2- = no predorsal
pterygiophore, with the first supporting two dorsal fin
spines; 0-1- = one predorsal, followed by the first ptery-
giophore supporting a single dorsal fin spine.

Larvae were cleared and stained using Taylor’s (1967)
digestion method. Drawings were made using a camera



lucida. The terminology of the young stages follows that
of Hubbs (1943).

EARLY LIFE HISTORY

The early development of tilefishes, as is true of other
biological aspects, has received little study. Tilefish on-
togeny is rather unusual; so much so that some larvae
have been described by several authors as fishes new to
science (Smith 1956; Berry 1958). Hubbs (1958) recog-
nized Dikellorhynchus incredibilis and D. tropidolepts as
prejuveniles of Malacanthus hoedtii ( = brevirostris) and
M. plumieri respectively. Numerous pelagic larvae of
M. hoedtii (= brevirostris) and Hoplolatilus sp. have
been collected from the southeastern Pacific from tuna
stomachs and in midwater trawls by Fourmanoir (1969,
1970, 1971a, 1971b).

All tilefishes probably have pelagic larvae. This con-
clusion is based on the following: 1) larvae from four of
the five tilefish genera (larvae of Lopholatilus remain un-
described) have been taken only pelagically, or ap-
parently washed ashore (Smith 1956); 2) all known lar-
vae have similar elaborate head and scale spination, an
apparent adaptation for flotation and/or protection in
the pelagia; 3) the spinous stage is transitory, occur-
ring from shortly after the yolk has been absorbed (about

B

3 mm in Branchiostegus japonicus) until the prejuvenile
metamorphosis to a juvenile and takes up a benthic
habitat; 4) the relatively sedentary life of the adults
would not seem to account for their worldwide dis-
tribution. At least, in the case of M. brevirostris, pelagic
larvae have enabled the species to establish a foothold in
the eastern Pacific, along Central America, more than
7,000 km east of the probable gene source in the central
Pacific islands and across the eastern Pacific barrier
(Briggs 1961).

The only detailed study of tilefish's early develop-
ment has been B. japonicus from Japan by Okiyama
(1964). His study pieced together, through larval collec-
tions, a complete ontogenetic series for the species.
Okiyama found that: 1) head and scale spination oc-
curred only between the sizes of 3.5 and 13.2 mm TL
(total length), and by 28 mm, the adult form had been
acquired; 2) head length, snout to anus distance, body
depth, and eye diameter showed allometric growth; 3)
postlarvae (3 mm TL) fed chiefly on copepod nauplii and
mollusk larvae, later copepods and polychaetes played a
major role, and ultimately a third change in diet occur-
red when a benthic habitat was taken up at about 28 mm
or larger.

Examination of larval and prejuvenile specimens of
Caulolatilus princeps revealed a marked similarity to the

Figure 2.—A. 51-mm juvenile specimen (MCZ 34564) of Lopholatilus chamaeleonticeps. B. 82-mm specimen (MCZ 34562) of L.
chamaeleonticeps. Arrow denotes precursor of predorsal flap.
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illustrations of the young stages of B. japonicus in the
work by Okiyama (1964). Despite this, the number of
dorsal and anal elements and vertebrae would easily dis-
tinguish these two species. Both species have bands of
serrae on the dorsum of the head crown and along the
snout, also on the border of the upper and lower orbit,
dentary, and above and behind the operculum. Elongate
spines occur on both species along the posterior margin of
preoperculum, with the largest spine at the angle of
preoperculum.

As previously mentioned,- the very early stages of
Lopholatilus remain undescribed. However, a 51-mm
specimen (MCZ 34564), the smallest known of L.
chamaeleonticeps, has no spination, a very large eye, and
no predorsal flap characteristic of larger specimens. In
place of the flap only a dark predorsal ridge is evident
(Fig. 2A). An 82-mm specimen (MCZ 34562) had a more
characteristic adult form, with a tiny tab of skin on the
predorsal ridge, apparently a precursor of the adult flap
(Fig. 2B). Both of the formerly discussed specimens had
taken up benthic living (100-200 m depth).

Malacanthid larvae show a strong resemblance to
branchiostegid larvae (Berry 1958). The predorsal head

serrae are in bands more or less parallel to body axis in
Malacanthus, but they are perpendicular to the body
axis in branchiostegids and radiate fanlike on either side
of the head in Hoplolatilus. Malacanthus and Hoplolati-
lus usually have an enlarged rostral spine with either
lateral projections (Malacanthus) or a very elongate four-
edged serrated bill (Hoplolatilus); branchiostegids have
no rostral spine. Larval Hoplolatilus may have very
elongate spines, nearly equal to the head length, at the
angle of the preoperculum and above the operculum
(Figs. 3, 4); whereas branchiostegids and Malacanthus
are not known to have these structures. More detailed
descriptions of malacanthid larvae can be found in the
species descriptions.

The unknown larva (CSIRO A.509) illustrated by
Whitley (1970) appears to be a species of Hoplolatilus.
The larvae listed by Fourmanoir (1971b) as Caulolatilus
all appear to be Hoplolatilus. Fourmanoir (1970:figs. 7,
10) figured other larval specimens as Hoplolatilus sp.;
they appear to be H. fronticinctus and a new Pacific
record based on specimens sent by Fourmanoir. Four-
manoir’s (1970) figure 8 appears to be H. starcki, and his
figure 9 appears to be an undescribed species of Hop-

Figure 3.—A. Dorsal view of a 15-mm postlarval Hoplolatilus fronticinctus. B. Lateral head view of same specimen.
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Figure 4.—A 42-mm prejuvenile Hoplolatilus fronticinctus (drawing by P. Fourmanoir).

lolatilus. Fourmanoir’s (1971a) figure 1 listed as Hop- from a common beryciform ancestor. The latter
lolatilus sp. is H. fronticinctus; other presumptive larval hypothesis seems reasonable when considering that Per-
Hoplolatilus appear in Figures 5 and 6. ciformes are generally thought to have evolved from an

Larvae with similar rostra and head spination to those ancestral beryciform stock (Patterson 1964). Fishes that
of tilefish have been illustrated among holocentrids, lut- show similar spinous larvae belong either to the order
janids, serranids, and istiophorids (McKenney 1959; Beryciformes or are considered among the basal Per-
Heemstra 1974; Smith 1971; and Voss 1953, respec- ciformes. A remarkable resemblance can be seen in the
tively). The similarity between the larvae of these serrated larvae of Holocentrus vexillarius, order Bery-
relatively diverse families could be considered as con- ciformes (McKenney 1959) and Hoplolatilus fronticinc-
vergence or perhaps a relict characteristic carried over tus, order Perciformes (Fig. 3).
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Figure 5.—An 8-mm larva of Hoplolati-
lus (possibly fronticinctus) (drawing by
P. Fourmanoir).

Figure 6.—A 13-mm larval specimen of Hoplolatilus sp.
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EVOLUTION OF THE TILEFISHES

Tilefishes belong to two distinct phyletic lines based
upon comparative morphological and behavioral charac-
ters. Heretofore, little or no justification has been given
in the literature for systematic or phylogenetic considera-
tions of the tilefishes. Tilefishes are herein considered as
two distinct families as first considered by Jordan (1923:
202), and retained in Berg’s (1940) classification of fishes.
Subsequently, Norman (1966), Greenwood et al. (1966),
McAllister (1968), Bailey et al. (1970), and Gosline
(1971) listed the tilefishes as a single family without giv-
ing reasons. Aside from percoid characters, the branchio-
stegids and malacanthids have few characters in common
that might be used to justify their consolidation into a
single family. Indeed, branchiostegids and malacanthids
could as easily be aligned with several other percoid
families as with each other. This statement is based upon
examination of external and internal characters. Detailed
examination of myological and osteological characteris-
tics of the branchiostegids and malacanthids should
refute or support this conclusion. Table 1 contains the
salient differences between the branchiostegids and the

Table 1.—Principle differences between the families Branchiostegi-
dae and Malacanthidae.

Branchiostegidae Malacanthidae
Body shape Robust or quadriform Elongate or fusiform
Body depth 21-36% (usually 27%) 12-26% (usually
SL 18%) SL
Predorsal always present absent
ridge
Supraocci- prominent reduced
pital crest
First haemal with parapophyses with parapophyses
spine fused medially, act- fused only at their
ing as a receptacle for tips forming a wish-
posterior end of swim bone-shaped arch
bladder through which swim
bladder protrudes
posteriorly
Skull roof contoured and con- uncontoured, flat or
cave convex
Dorsal fin VI-X, 14-27 (total of IV, 43-60; II-X,
elements 22-36) 13-34 (total of 22-

Dorsal pterygio-
phore to neural
spine ratio

(0.9-1.3):1

64)
(1.0-2.5):1

Anal fin I-II, 11-26 (total of I-II, 12-55 (total of
elements 14-28) 14-56)

Anal pterygio- (0.9-1.7):1 (0.9-3.9):1

phore to naemal

spine ratio

Predorsal fin 0-0-2- 0-0-2-, 0-1-, or 2-
supports

Habitat epibenthic or in cre- burrows or mounds

Dorsal plus anal
fin base length

vices; usually found
in depths >50 m

80-109% (usually
90%) SL

constructed of rub-
ble; usually found
in depths <50 m
80-135%  (usually
over 90%) SL

malacanthids. The first six characters appear to be rela-
tively conservative and useful in differentiation at the
family level. The only common characters found between
the two tilefish families are: 1) dorsal and anal fins
relatively long and continuous (a character found in more
than 25 percoid families), 2) a single opercular spine
(not an uncommon character), and 3) grossly similar
larval stages (also similar to those of lutjanids, serranids,
istiophorids, and holocentrids).

Some of the differences between the genera of tile-
fishes are summarized in Table 2. The major phyletic
changes within the tilefishes are illustrated in Figure 7. A
hypothetical phylogenetic tree based on characters in
Figure 7 and other characters, to a lesser extent, can be
seen in Figure 8.

Branchiostegidae
(Infrafamilial Relationships)

Caulolatilus.—Caulolatilus appears to be the most
generalized and primitive of the tilefish genera. The skull
is highly contoured and has an elevated supraoccipital
crest extending as a ridge to the median ethmoid. The
preoperculum is serrate and is armed with a stout spine.
The genus has the highest number of vertebrae among
the tilefishes (11 + 16) and high for perciform fishes in
general. The line that led to C. microps seems to have
evolved early and independently. Caulolatiylus microps
is the largest and most generalized of all species of
Caulolatilus and has the longest snout, greatest develop-
ment of the lateral ethmoid, least bifurcate median eth-
moid, and the least ossified first haemal spine.

The species group of Caulolatilus hubbsi - C. prin-
ceps - C. cyanops was assembled primarily on the
similarities in body and tail shape, as well as their
similarly developed skull crests. All of the foregoing are
somewhat elongate fishes with a small gape and a deeply
emarginate tail. The skull exhibits some posterior com-
pression and the lateral ethmoid is very porous or lacy.
Caulolatilus cyanops has a specialization of the first and
second haemal spines (also found in C. intermedius and
C. guppyt). The first spine is cup-shaped or concave and
fitted into a similar congruence of the second haemal
spine. The posterior end of the swim bladder is capped
by these structures. It is not known if this structure is
capable of sound transmission or is used by the fish in
greater sound detection. Caulolatilus princeps and C.
hubbsi are both eastern Pacific species perhaps isolated
from the geminate C. cyanops in the western Atlantic
during an emergence of the isthmus of Panama. The for-
mer two species may be more primitive than C. cyanops
based upon their higher meristics and their lack of the
specialized haemal structure previously described. The
geminate species C. chrysops (western Atlantic) and C.
affinis (eastern Pacific) seem closely aligned with the
above-mentioned species group. Their skulls are similar,
but show few of the fine features or sculpturing seen in
the princeps group. Caulolatilus chrysops and C. affinis
both have deep rounded bodies, lunate tails, and similar



Table 2.—Principle differences between the genera of tilefishes. The number in parentheses expresses the usual figures (average)
within a genus. Proportional measurements are given as percent standard length.

Caulolatilus Branchiostegus Lopholatilus Malacanthus Hoplolatilus
Body depth 21-34 (28) 22-36 (27) 21-31 (27) 11-20 (16) 15-26 (20)
Body width 10-20 (13) 10-15 (13) 11-18 (14) 8-15 (11) 9-16 (11)
Predorsal length 28-39 (32) 27-37 (32) 30-39 (33) 19-34 (26) 25-34 (29)
Base of dorsal fin 54-68 (62) 50-66 (59) 52-62 (56) 62-78 (70) 53-64 (60)
Base of anal fin 31-44 (39) 27-37 (31) 27-33 (28) 53-63 (55) 27-36 (31)
Length of dorsal
+ anal fin bases 96-109 (101) 80-97 (89) 81-95 (85) 112-135 (125) 80-100 (90)
Predorsal ridge present present prominent absent absent
Margin of
preoperculum serrate serrate serrate smooth serrate
Vertebrae 11 + 16 10 + 14 10 4+ 14 10 + 14 (10-11) + 14
Dorsal fin elements VI-X, 22-27 VI-VIIL, 14-16 VII-VIII, 14-15 I-V, 43-60 11-X, 13-34
(total ¥ = 32) (total ¥ = 22) (total = 22) (total ¥ = 56) (total £ = 31)
Anal fin elements I-11, 20-26 I-11, 11-13 I, 14 (rarely 13) 1, 37-55 I-11, 12-20
(total ¥ = 25) (total ¥ = 14) (total ¥ = 15) (total ¥ = 48) (total ¥ = 19)
Gill rakers
(first arch) 17-27 18-24 22-26 6-20 16-28
Pored lateral-
line scales 73-115 47-72 66-75 116-181 89-140
Predorsal fin
supports 0-0-2- 0-0-2- 0-0-2- 0-0-1-, 0-1-, or 2- 0-0-2-
Position of 1st over 5th-Tth over 2nd over Znd over 12th-18th over 1st-2nd
haemal spine anal ray anal ray anal ray anal ray anal ray
 Dorsal fin supports
to neural spine ratio (1.15-1.33):1 0.92:1 0.92:1 (2,04-2.5):1 (0.96-1.46):1
Anal fin supports to
haemal spine ratio (1.47-1.67):1 0.86:1 0.93:1 (2.79-3.86):1 (0.86-1.36):1
Caudal fin emarginate, trun- truncate, rounded, truncate forked or forked or
cate, or rounded or scalloped truncate truncate
Habitat epibenthic, epibenthic, epibenthie, mounds, generally burrows, generally
generally> 50 m generally>50 m generally >50 m <50 m <50m
MALACANTHUS  MOPLOLATILUS LOPHOLATILUS  BRANCHIOSTEQUS CAULOLATILUS
SKULL
compression(d)
(3) prevorsat 1™'(y)
RIDGE HAEMAL
LIP BARBELS
A ran® | ran@ SPINE M(!&l;gw
LATERAL PREDORSAL RIDGE(4) u!r‘:.:aaw
i @ PREOPERCULAR (8) MEDIAN ETHMGID (3)sxuLL rooF
SERRATION MEDIAN
erumoio () (3) FIRST HAEMAL SPINE %‘é’&?.‘u..
QALUE Q) Thit PREDORSAL RIDGE(S) (@) skuLt SUFRAOCC?;{::}' ® CREST
SKULL () vertesraE COMPRESSION p . J
RESTION PREOPERCULAR sERRATION (1) Figure 7_'"?“"“' .phyleuc
LATERAL changes within the tilefishes.
ethmord oo skutL compression (3) The following cades were i
COMPRESSION  preporsaL miocE (3 tail (1) = forked, tail (2) = trun-
(z) PREOPERCULAR gl
SERRATION VERTESRAE (M cate; plus (+) = added or new,
PREOPERCULAR LATER . R, N M
ST (Dbarenan skutt roor (8) mmuls (- )llm:cl)st or n!::en;, habi-
verTesrAEEA (3) MEDIAN. tat (1) = ow water, burrow

VERTEBR AE (23)
PREOPERCULAR SERRATION(i)
SKULL COMPRESSION{)
LATERAL ETHMOID(3)
MEDIAN ETHMOID (1)
skuLL ROOF ()
FIRST HAEMAL spiNg ()

SUPRAOCCIPITAL CREST (1)
HABITAT ())

PREDORSAL RIDGE ()

@) verterrac
(2) PREOPERCULAR SERRATION
(L) skutL compressiON

(@) LareraL eHmoio
(3 mepIAN ETHMOID

() skuiL rooF

(2) FIRST HAEMAL SPINE
(2) suprAOCCIPITAL CREST
(2) HaBiTAT

(1) preporsaL rince

dwelling, habitat (2) = deep
water, nonburrow dwelling; the
number following vertebrae =
the total number of vertebrae;
all other numbers (1-4) denote
the relative degree of develop-
ment with one least, and four
greatest; the order of characters
does not imply a sequence of
gain or loss.
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Figure 8.—A phylogenetic tree of the tilefishes.

body markings, but are otherwise distinguishable.

The species group containing C. guppyi and C. inter-
medius apparently has a restricted distribution.
Caulolatilus guppyi is restricted to the northern coast of
South America—Lesser Antilles area, and C. inter-
medius is found only in the Gulf of Mexico. These species
have markedly shortened skulls, heads with rounded
profiles, and rounded tails. Also as mentioned, both have
the specialized haemal structure seen in C. cyanops.
Several specimens of C. intermedius have shown an
exaggeration of the haemal concavity into the third and
fourth haemal spines. The general body shapes of C. in-
termedius and C. guppyi are similar to those of the genus
Branchiostegus, but can be easily distinguished from
species of that genus by their greater development of the
supraoccipital crest and their higher number of ver-
tebrae (27 vs. 24).

Branchiostegus.—The relationships within the genus
Branchiostegus are not clear. To avoid speculation, con-
clusions should await detailed anatomical and perhaps
biochemical examination.

Lopholatilus.—This genus includes the largest species
of tilefishes. Lopholatilus chamaeleonticeps (western
North Atlantic) and L. villarii (western South Atlantic)
have rounded heads and square tails. Their skulls have
long, low supraoccipital crests similar to the species of
Branchiostegus. The predorsal flap present in L.
chamaeleonticeps appears to be a specialization of the
elevated predorsal ridge seen in L. villarii and other
branchiostegids (particularly Branchiostegus semifas-
ciatus). Lopholatilus villarii may have more dorsal spines
(VII-VIII vs. always VII) and does not have the special-
ized dorsal flap or lip barbels found on L. chamaeleonti-
ceps. With respect to specialized structures, L. villarii
appears the more primitive of the two species. The pre-
dorsal ridge of L. villarii is well elevated with no flap, a
dition common to juvenile (below 50-60 mm SL) L.
chamaeleonticeps. A predorsal ridge similarly elevated is
,only found in B. semifasciatus among the tilefishes.

Branchiostegus semifasciatus is the only representative
of the genus in the Atlantic and is found along the west

coast of Africa adjacent to the distribution of L. villarii.
Perhaps the prominent predorsal ridge is a relect charac-
ter of a predecessor of these two genera and retained to a
lesser extent in all branchiostegids.

Malacanthidae
(Infrafamilial Relationships)

Malacanthids apparently split away from the
branchiostegids quite early during the percoid radiation.
This assumption is based upon the few characters held in
common and the absence of clear-cut pleisiomorphic
characters. Possibly the malacanthids are a branch of the
labrid-scarid lineage, while the branchiostegids show
closer affinities to the serranid-percid line of perciform
evolution. This hypothesis is based primarily upon body
form, cranial osteology, and skull musculature.

Malacanthus.—M. plumeri (western Atlantic) and
M. latovittatus (Red Sea, Indian and Pacific Oceans) are
allopatric species, the former with a relatively restricted
distribution and the latter with a very wide range.
Malacanthus brevirostris has a shortened skull and
seems most closely related to the line that led to the

genus Hoplolatilus.

Hoplolatilus.—Hoplolatilus appears to have evolved
from an early Malacanthus-like ancestor that lived in
burrows in tropical shallow water. Unlike Malacanthus,
Hoplolatilus has a very short skull, a well-armed or ser-
rate preoperculum, and no foramen above the der-
mosphenotic. Hoplolatilus has been divided into two
subgenera: H. (Hoplolatilus) having a forked tail, 10 +
14 vertebrae, and a shallow maxillary, and H. (Asym-
metrurus) with a square tail, slightly exserted upper
caudal rays, 11 + 14 vertebrae, and a deeper maxillary
(Randall and Dooley 1974).

Evolution

The fossil record of the tilefishes is essentially non-
existant. The only fossil attributed to a tilefish was cited
by Romer (1966) as the description of Latilus (=
Branchiostegus) mesogeus from the Mediterranean
Miocene (Oran, Algeria) by Arambourg (1927). The fos-
sil was in poor condition and the illustration is very un-
clear. C. Patterson and P. Greenwood kindly examined
Arambourg’s description and were unwilling, due to the
unclear nature of the illustration and description, to ex-
press an opinion as to the validity of the identification

and description.

The Acanthopterygii, an enormous group of spiny-
finned fishes including some 200 families, have fossil
members going back to the Cretaceous (Nelson 1969).
Within the Acanthopterygii, the order Perciformes (in-
cluding the superfamily Percoidea to which the tile-
fishes and some 50 other families belong) has served as a
catch-all group (Gosline 1966a, 1966b). It is generally
believed that the perciforms have arisen from a bery-



ciform stock (Patterson 1964). According to Patterson
and Greenwood et al. (1966) perciforms had three to five
lines of derivation from the beryciforms. With the prox-
imity of basal percoids to beryciforms, it would be of in-
terest to compare characters found in tilefishes and some
beryciforms. Primitive perciform characters found in
tilefishes might give perspective as to their relative posi-
tion in perciform phylogeny. The argument that charac-
ters held in common might only represent convergence
and are not therefore useful in phylogenetic inferences is
less probable in light of the following quote from Patter-
son (1964:471): “...the resemblances between the
various beryciform and perciform groups indicates real
relationship, for if the resemblances were due to conver-
gence, one would expect there to be as many characters
in which beryciform genera are more specialized than the
percoid groups as there are characters in which the per-
coid groups are more specialized than the Bery-
ciformes.”

The caudal structure and skull were examined from
representative tilefishes by Monod (1968) and Lucas
(1905), respectively, and both considered these to have
basal percoid affinities. Gosline (1961) stated that Kuh-
lia sandvicensis had the most primitive perciform caudal
skeleton of those he examined. The caudal skeleton con-
tained: 15 branched caudal rays, 3 epurals, 2 indepen-
dent uroneurals, a urostyle with a single ossification, and
6 autogenous hypurals. This caudal configuration is
nearly identical to those found among tilefishes, and in
the Beryciformes. The major differences between the
perciform and beryciform caudal skeletons are the reduc-
tion of branched caudal rays from 17 to 15 and an in-
crease of urostylar ossifications from 1 to 2 in primitive
perciforms. Gosline (1968) subsequently placed the
branchiostegids near the basal percoids in his system of
classification. Tilefishes all possess a well-formed bery-
ciform foramen in the ceratohyal, a beryciform charac-
ter found only in several other perciform families includ-
ing: Serranidae, Centrarchidae, and Bathyclupeidae
(McAllister 1968). Tilefishes have a spinous pelagic larva
very similar to those found in beryciform fishes and
among the perciform families Serranidae, Lutjanidae,
and Istiophoridae (perhaps a convergence?). The tile-
fishes, like the beryciforms, may exceed (24-27) the usual
percoid number of vertebrae (24). The subocular shelf
first appears in the beryciform fishes and appears to be
found only in the orders Perciformes and Beryciformes
(Smith and Bailey 1962). The subocular shelf in
Myripristis microphthalmus (a berycoid), according to
Smith and Bailey (1962), is made up of segments derived
from bones two through five of the suborbital series, and
they considered this arrangement the primitive con-
dition. In the tilefishes, the second suborbital appears to
have been fused to the first or is very reduced. In
Lopholatilus, the shelf is formed mainly from the third
suborbital, though the fourth and fifth suborbitals con-
tribute. In Branchiostegus, the shelf is formed mainly by
the fusion of the third and fourth suborbitals, with the
fifth contributing slightly. In the genus Caulolatilus, the
subocular shelf is formed essentially from the fusion of
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the third and fourth suborbital bones. In considering the
arrangement and number of dorsal fin supports, Smith
and Bailey (1961) thought the formulae 0-1- and 0-0-1- to
be the most primitive among percoids. Both these men-
tioned formulae are found among tilefishes (malacan-
thids). Certainly, much more comparative anatomical
study must be undertaken before convincing arguments
can be made as to the phylogenetic affinities of tile-
fishes.

KEY TO THE FAMILIES OF TILEFISHES

Predorsal ridge present (may be as an en-
larged flap); body depth 21-36% (usually
27%) SL; dorsal fin elements 22-36; anal fin
elements 14-28; dorsal plus anal fin base
length 80-109% (usually around 90%) SL;
body shape robust or quadriform

la.

Branchiostegidae
No predorsal ridge; body depth 12-26%
(usually 18%) SL; dorsal fin elements 22-64;
anal fin elements 14-56; dorsal plus anal fin
base length 80-135% (usually over 90%) SL;
body shape elongate or fusiform

1b.

KEY TO THE GENERA OF THE
FAMILY BRANCHIOSTEGIDAE

Operculum with strong, pointed spine; dor-
sal fin VI-X, 22-27 (mean total number of
elements = 32); anal fin I or II, 20-26 (mean
total number of elements = 25); pored lat-
eral-line scales 73-115; vertebrae 11 + 16;
length of dorsal plus anal fin bases 96-109
(x = 101)% SL Caulolatilus
Operculum without strong spine, instead re-
duced to soft blunt tab; dorsal fin VI-X, 14-
16 (mean total number = 22); anal fin I or II,
11-14 (mean total number = 14 or 15); pored
lateral-line scales 47-75; vertebrae 10 + 14;
length of dorsal plus anal fin bases 80-97%
SL

la.

1b.

Predorsal ridge reduced (prominent only in
Branchiostegus semifasciatus from west
Africa), and never modified into a predorsal
flap; upper lip without barbel; anal fin I or I,
11-13 (mean total elements = 14); total first
arch gill rakers 18-24; pored lateral-line
scales 47-72 (47-51 in all species but B. ser-
ratus from eastern Australia, where they
number 67-72) Branchiostegus
Predorsal ridge prominent and elevated
(may be modified into a flap); upper lip may
have thin barbel at posterior margin; anal
fin I, 14 (rarely 13); total first arch gill rakers
22-26; pored lateral-line scales 66-75 Lopholatilus

2b.



la.
1b.

2a.

2b.

3a.

3b.

4a.

4b.

5a.

5b.

Key to the Species of Caulolatilus
from the Western Atlantic Ocean

Caudal margin double emarginate or rounded . .2
Caudal margin emarginate or truncate . ... ... 4

Predorsal ridge darkly pigmented; dorsal fin
elements VI or VII (rarely VI), 23-26; pored
lateral-line scales 73-8%; dark suborbital bar
present; body without yellow vertical bars;
no yellow patch on lower caudal lobe
Predorsal ridge not dark nor differently pig-
mented; dorsal fin elements VIII, 22-23;
pored lateral-line scales 96 or more; no dark
suborbital bar; body with 17-20 light yellow
vertical bars; caudal with large yellow patch
BT (D7 U e Gt A williamsi
(Cay Sal Bank, British West Indies; Virgin Islands)

Upper body with numerous dark mottlings;
mouth relatively large, extending to well un-
der eye; dark predorsal ridge without anter-
jordark’SemCircle .. . ... ... e b e guppylt
(Lesser Antilles, South America)
Upper body more or less uniformly light gray-
brown without dark markings; mouth rela-
tively small, extending to just under orbit;
dark predorsal ridge with dark anterior semi-
circle, forming a continuous dark mask out-
line when viewed headon . . . ... .. intermedius
(Gulf of Mexico)

Dorsal fin elements VIII, 23-25; caudal emar-
ginate; body without distinct markings
(though very faint irregular bars may be pre-
sent); dorsal fin membrane with yellow and
gray pattern; anal fin II, 22-24; broad golden
patch under eye to nostril; caudal with small
NEHOWBDOIEE S b i b ) b 5 e e G el i e chrysops
(North Carolina to Caribbean; also Brazil)
Dorsal fin elements VII (rarely VIII), 23-27;
caudal emarginate or truncate; body with or
without upper markings; dorsal fin may have
pattern; anal fin I or II, 20-24; no broad yel-
low area under eye (though a thin yellow di-
agonal line may run from orbit to upper lip);
caudal with large yellow areas on each lobe
or with small yellow spots

Jaws extend to below anterior margin of or-

bit; caudal deeply emarginate with broad

yellow areas on each lobe; spinous dorsal

membrane brilliant orange-yellow; upper

body with dark markings and a dark line be-

low dorsal fin base; large dark area above

pectoral fin axil; large orbit (23-41%, modally

31% HL); bright yellow predorsal ridge . . cyanops
(North Carolina to South America)

Jaws to not extend nearly to orbit; caudal

truncate or slightly emarginate, with small

la.

1b.

2as

2b.

la.

1b.

2a.

2b.

3a.

3b.

yellow spots but no large yellow areas; spi-

nous dorsal dusky, soft portion unpatterned;

upper body uniformly pigmented, no dark

subdorsal line; no large dark area above pec-

toral fin axil; small orbit (15-29%, modally

19% HL); dark predorsal ridge microps
(Virginia to Gulf of Mexico)

Key to the Species of Caulolatilus
from the Pacific Ocean

Dorsal fin VII-IX (usually VIII), 22-25; anal

fin I or II, 21-24; pored lateral-line scales 80-

91; large dark area above pectoral fin axil;
broad bright yellow marking passing from
under eye toend ofsnout . ........... affinis
(Gulf of California to Cape San Lucas; from Costa
Rica to Pisco, Peru; including the Galapagos Is-
lands)

Dorsal fin VII-X (usually IX), 23-27; anal fin

II, 20-26; pored lateral-line scales 99-115; no

dark area above pectoral fin axil; no broad

bright yellow marking undereye ........... 2
Body depth 23-28% (modally 25%) SL;
mouth relatively small and reaching only to
anteriorrimioforhiths oo ek s princeps

(from Vancouver Island, British Columbia to Pisco,
Peru, including eastern Pacific islands)
Body depth 22-31% (modally 27%) SL;
mouth relatively large and reaching poster-
iorly to under middle of pupil . .. .. hubbsi n.sp.
(more or less sympatric with C. affinis)

Key to the Species of Branchiostegus

Pored lateral-line scales 67-72 (modally 70);

no dark pigment on operculum, predorsal

ridge, nor above pectoral axil ... ..... serratus
(eastern Australia)

Pored lateral-line scales 47-51; dark pigment

may be present on operculum, predorsal

ridge, or above pertoralaxil ..............2

Dorsal fin VI, 16 (rarely 15); body with a

series of dark bars tapering ventrally . ....... 3
Dorsal fin VII, 15 (rarely VIII, 14); body with-
outidarktapering DTS i o s et e v s 4

Body bars number 19 or 20; prominently ele-

vated dark predorsal ridge; large dark spot
above axil of pectoral fin .. ... .. semifasciatus
(West Africa)

Body bars number 16-18; reduced light

colored predorsal ridge; no large dark spot
above axil of pectoralfin ........... doliatus
(Mauritius and Reunion Islands; Mozambique to
South Africa)



4a.

4b.

5a.

5b.

6a.

6b.

7b.

8a.

8b.

9a.

9b.

Body with 6 or 7 rows of black spots on scales
between lateral line and pectoral base; dark
areas along base of dorsal fin membrane be-
tween rays; 4 mandibular lateral-line pores
unilaterally e R sawakinensis
(Sudan, Red Sea; South Africa to Durban)
Body without rows of black spots on side; no
dark areas along base of dorsal fin membrane
between each ray; 5 mandibular lateral-line

POTES: ek L 5, T RS IR RSN MR L ey 5
Jaws do not reach tounderorbit .. ......... 6
Jaws reach posteriorly beyond anterior rim
ofiOrbiL: i i R e L i
Predorsal ridge light colored; caudal with
numerous white spots, and no dark triangle
of pigment on ventral lobe of caudal; often
with a broad silver suborbital area . . . albus n.sp.

(Tokyo Bay, Japan; Pusan, South Korea; Shanghai,
China; Taiwan; to South Vietnam)
Predorsal ridge darkly pigmented; caudal
without white spots; ventral lobe of caudal
with dark triangle of pigment; no broad sil-
ver suborbital area
. .(this species not positively seen)

(Philippines)

Head with 2 thin silver bars extending from

suborbit to upper lip; dorsal fin membrane

with a median series of elongate dark spots

.......................... argentatus
(Hong Kong, China; Nhatrang, Vietnam)

Head without suborbital bars; dorsal fin

membrane without a median series of dark

SPOTST e e S e e 8
Caudal with 2 horizontal central yellow
bands, lower lobe with large triangle of pig-
ment; body dark dorsally, silver below . .wardi

(eastern Australia)
Caudal with 4-6 yellow bands on upper lobe;

body pinkeryellowish'. . ... o ois B 9

Snout bright pink with pearl-colored band

crossing in front of eyes; a silver band run-

ning from posterior orbit across cheek to

throat; large dark brown spot above lateral

limer o leli, a0 et 20 S0 S e M

. .. (this species not positively seen) . Dittatus
(Philippines)

Snout red or yellow, no pearl-colored band in

front of eyes; no silver band across cheek to

throat; no large brown spot above lateral

lifie=, M. | o LR, S R Jjaponicus

(Japan, Honshu; East China Sea; South Korea;

China; Ryuku Islands; Taiwan; South China Sea
to South Vietnam)
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la.

1b.

la.

1b.

la.

1b.

2b.

la.

Key to the Species of
Lopholatilus

Predorsal ridge developed into a flap (on

specimens greater than 80 mm SL) near ori-

gin of dorsal fin; cutaneous barbel extending

from ventral margin of lower lip near jaw

angle ol N i S chamaeleonticeps
(western North Atlantic)

Predorsal ridge prominent, but not developed

into a flap on nape; no cutaneous barbel on

lower lip .. . ¢ 2 At NP villarii
(western South Atlantic)

KEY TO THE GENERA OF THE
FAMILY MALACANTHIDAE

Preoperculum edge smooth; dorsal fin ele-
ments 47-64 (modally 56); anal fin elements
38-56 (modally 48); total first arch gill rakers
6-20; pored lateral-line scales 116-181; length
of dorsal plus anal fin bases 112-135% (mo-
dally 125%) ST Rl A T Malacanthus
Preoperculum edge serrate, and may have
enlarged spine at angle; dorsal fin elements
22-38 (modally 31); anal fin elements 14-21
(modally 19); total first arch gill rakers 16-
28; pored lateral-line scales 89-140; length of
dorsal plus anal fin bases 80-100% (modally
90%) SL Hoplolatilus

Key to the Species of
Malacanthus

Dorsal fin elements 46-51 (modally 49); total

first arch gill rakers 6-14 (modally 9); broad

dark stripe from operculum to dorsal tip of

caudallfin. . ol v kg nnt-n e latovittatus
(Red Sea, Indian and Pacific Oceans)

Dorsal fin elements 54-64; total first arch gill

rakers 8-18; no broad stripe from operculum

to caudalfin. .o AT IS AR 2
Caudal rounded with 2 dark parallel stripes;
jaws extend posteriorly to under anterior half
of orbit % & . ¢ W Sh N A e brevirostris

(sympatric with latovittatus except also found in
eastern Pacific)
Caudal forked (large specimens with elongate
filaments) with no dark parallel stripes; jaws
extend posteriorly well anterior of orbit . . plumiert
(western North Atlantic; Gulf of Mexico, Carib-
bean; central and western South Atlantic)

Key to the Subgenera and
Species of Hoplolatilus
(after Randall and Dooley 1974)

Caudal fin forked; vertebrae 10 + 14; total



1b.

2b.

3a.

3b.

4a.

4b.

gill rakers in first arch 21-28; opercular spine
smaller than pupil; maxillary width less than
diameter of pupil (subgenus Hoplolatilus)
Caudal fin truncate, the upper lobe some-
what produced; vertebrae 11 + 14; total gill
rakers in first arch 16-19; opercular spine
larger than pupil; maxillary width about
equal to or greater than pupil diameter (sub-
genus Asymmetrurus)

Dorsal fin X, 13; anal fin II, 12; pored lateral-

line scales 89-92; penultimate dorsal and

anal fin rays produced; elongate palp of white

skin near pectoral base along inner edge of

clavicle under operculum; a narrow black

band running from eye to eye across front of

snout; dorsal fin with a broad median black

band except last fewrays . .. ... .. fronticinctus
(Mauritius Island; Bay of Bengal; Palau Islands)

Dorsal fin ITI-VIII, 21-34; anal fin I or II, 15-

20; pored lateral-line scales 100-140; penul-

timate dorsal and anal fin rays not produced;

no elongate palp of white skin near pectoral

base along inner edge of clavicle under oper-

culum (though flattened pads may be pre-

sent); no narrow black band on snout; dorsal

fin without a mediandarkband . .......... 3
Dorsal fin VIII, 21-23; anal fin II, 15-16; pored
lateral-line scales 100-113; depth of body 22-
SRl pr i ey SRSl e starcki

(Guam, Mariana Islands; Palau Islands; Ilithi,
Caroline Islands; Eniwetok, Marshall Islands;
Rangiroa, Tuamotu)
Dorsal fin ITI-V, 29-34; anal fin I, 19-20; pored
lateral-line scales 116-140; depth of body 16-
19% SL cuniculus
(Tahiti)

A prominent spine at preopercular angle,
half or greater than length of opercular spine;
anal fin II, 18-19; lateral-line scales 98-101;
maxillary reaching a vertical at posterior rim
of orbit; large irregular light areas separated
by dark on either side of postorbital head re-
gion and anterodorsal portion of body; a large
teardrop-shaped dark spot on caudal fin . . .
.......................... fourmanoriri
(Vietnam)
A short broad-based spine at preopercular
angle; anal fin II, 20 (based on one specimen);
pored lateral-line scales 92; maxillary reach-
ing beyond a vertical at posterior rim of or-
bit; an irregular dark stripe slightly above
midside of body, ending in middle of caudal
fin; an irregular row of dark spots on body
aboveRtHpe e N . LohTadh Bk v bl s orenit

(Red Sea)
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SUMMARY OF SYNONYMS

Caulolatilus Gill 1863
Caulolatilus chrysops (Valenciennes) 1833

Latilus chrysops Valenciennes 1833
Caulolatilus microps Goode and Bean 1878
Caulolatilus cyanops Poey 1866
Caulolatilus intermedius Howell-Rivero 1936
Caulolatilus guppyt Beebe and Tee-Van 1937
Caulolatilus williamsi Dooley and Berry 1977
Caulolatilus affinis Gill 1865

C. cabezon Evermann and Radcliffe 1917
Caulolatilus princeps (Jenyns) 1842

Latilus princeps Jenyns 1842

Dekaya anomala Cooper 1863

C. anomalus Gill 1865

C. affinis Hildebrand 1946 (junior homonym of C.

affinis Gill 1865)
Caulolatilus hubbsi n.sp.
Branchiostegus Rafinesque 1815
Branchiostegus serratus Dooley and Paxton 1975
Branchiostegus japonicus (Houttuyn 1782)
Coryphaena japonica Houttuyn 1782 (junior homo-
nym of Coryphaena Linnaeus 1758)
?Coryphaena branchiostega Gmelin 1788
?Coryphaenoides hottuynii Lacépéde 1802 (junior
homonym of Coryphaenoides Gunner 1765)
Latilus japonicus. Jordan and Snyder 1901a

L. ruber Kishinouye 1907
Branchiostegus wardi Whitley 1932
Branchiostegus sawakinensis Amirthalingam 1969
Branchiostegus albus n.sp.

Branchiostegus semifasciatus (Norman) 1931

Latilus semifasciatus Norman 1931
Branchiostegus doliatus (Cuvier) 1830

Latilus doliatus Cuvier 1830

L. doleatus. Swainson 1839 (misspelled)
Branchiostegus argentatus (Cuvier) 1830

?Coryphaena sinensis Lacépéde 1802

Latilus argentatus Cuvier 1830

L. sinensis. Jordan and Snyder 1901

L. auratus Kishinouye 1907

L. tollardi Chabanaud 1924

Branchiostegus sericus Herre 1935

B. sericeus. Fowler 1949 (misspelled)

B. tollarai. Kuronuma 1961 (misspelled)
?Branchiostegus ilocanus Herre 1928
?Branchiostegus vittatus Herre 1926

Lopholatilus Goode and Bean 1880a
Lopholatilus chamaeleonticeps Goode and Bean 1880a
L. villarii Maranda-Ribeiro 1915
L. abbreviatus Lahille 1930
Malacanthus Cuvier 1829
Malacanthus plumieri (Bloch) 1787a

Coryphaena plumieri Bloch 1787a

Malacanthus plumieri. Cuvier 1829

M. trachinus. Cuvier 1829

Dikellorhynchus tropidolepis Berry 1958
Malacanthus brevirostris Guichenot 1848

Malacanthe’a caudale tricolore Lienard 1842 (origi-



nal description; trinomial designation only)

Malacanthus hoedtii Bleeker 1859
M. hoedti. Playfair and Giinther 1866
M. parvipinnis Vaillant and Sauvage 1875
Dikellorhynchus incredibilis Smith 1956

Malacanthus latovittatus (Lacépéde) 1802
Labrus latovittatus Lacépéde 1802
Taenianotus latovittatus Lacépéde 1803
Malacanthus latovittatus: Quoy and Gaimard 1833
M. taeniatus Valenciennes 1839
M. urichthys Fowler 1904
Oceanops latovittata Jordan and Seale 1906
O. latovittatus. Snyder 1912

Hoplolatilus Giinther 1887

Hoplolatilus fronticinctus Giinther 1887

Latilus fronticinctus Giinther 1887 (type-species by
monotypy)

Hoplolatilus starcki Randall and Dooley 1974

H. cuniculus Randall and Dooley 1974

H. fourmanoiri Smith 1963

H. oreni (Clark and Ben-Tuvia) 1973
Asymmetrurus oreni Clark and Ben-Tuvia 1973

FAMILY BRANCHIOSTEGIDAE

Diagnosis.—Found worldwide in tropical, warm- and
cold-temperate waters along the edges of continental
shelves and the upper slopes of continental margins; oc-
casionally found around continental or oceanic islands
(Fig. 1); unlike malacanthids, as far as known, branchio-
stegids do not inhabit or construct mounds or burrows;
body shape ranges from robust and round-headed to
quadriform and square-headed; body depth 21-36%
(usually 27%) SL vs. 12-26% (usually 18%) SL in
malacanthids; predorsal ridge always present (not found
in malacanthids); supraoccipital crest well elevated and
elongate (very reduced in malacanthids); first haemal
spine with parapophyses fused medially, acting as a
receptacle for posterior end of swim bladder (parapo-
physes fused only at tips in malacanthids, forming an
arch through which swim bladder protrudes); dorsal
and anal fins long and continuous (sum of dorsal and
anal fin bases = 80-109%, usually 90% SL), in malacan-
thids this proportion = 80-135%, usually over 90% SL;
dorsal fin VI-X, 14-27 (total of 22-36 elements); anal fin I

or II, 11-26 (total of 14-28 elements); pectoral fin 16-20
(usually 17-18) rays; pelvic I, 5; caudal fin with 17 prin-
cipal rays (15 branched), emarginate, truncate, or round-
ed margin (the latter two types may have produced
rays); gill membranes free from isthmus and may nearly
cover pectoral fin bases; 6 branchiostegal rays; 4 gill
arches and well-developed pseudobranch; nostrils
paired, posterior naris enclosed in thin cutaneous tube
with a flap; upper and lower jaws with canine teeth and
patches of villaform teeth near both symphyses; no teeth
on palatines, pterygoids, vomer, or tongue; well-
developed pharyngeal teeth present; preoperculum ser-
rate on upper limb to angle or just beyond, lower limb
with few or no serrae; no enlarged spines at angle of
preoperculum; operculum with either an exposed single
stout spine, or with a soft blunt projection; vertebrae 10
+ 14 or 11 + 16; subocular shelf always present; scales
ctenoid over most of the body, nearly all cycloid in head
region.

CAULOLATILUS GILL 1862a

Caulolatilus Gill 1863:240 (Latilus chrysops Valenciennes
1833 was subsequently designated as the type-species
Caulolatilus chrysops by Gill 1863).

Dekaya Cooper 1863:70 (type-species: Dekaya anomala
by original description); subsequently designated as a
junior synonym of Caulolatilus by Gill (1865); Gill
(1882) restated Dekaya as a synonym of Caulolatilus.

Diagnosis.—Base of dorsal fin 54-68% (modally 62%) SL;
base of anal fin 31-44% (modally 39%) SL; length of dor-
sal plus anal fin bases 96-109% (modally 101%) SL;
predorsal ridge present, not enlarged into a flap; ver-
tebrae 11 + 16, a unique character among tilefishes; dor-
sal fin elements VI-X, 22-27 (mean total elements = 32)
(Table 3); anal fin elements I or II, 20-26 (mean total =
25) (Table 4); total gill rakers on first arch 17-27 (Table
5); pored lateral-line scales 73-115 (Table 6); first haemal
spine positioned over fifth to seventh anal ray; dorsal fin
supports to neural spine ratio (1.15-1.33):1; anal fin sup-
ports to haemal spine ratio (1.47-1.67):1; caudal fin
emarginate, truncate, or rounded.

Description.—The most generalized of the tilefish
genera. First caudal vertebrae with broad haemal spine

Table 3.—Frequency distribution of the number of dorsal fin elements of the species of Caulola-

tilus.

Soft elements

Species VI ¥I VHI' T35 X022 23 2408 0ET S0 S o N SD
chrysops 17 2 12 3 ) 6 I L 0.558
microps 80 1 T8 A 1255 " 81 0.573
cyanops 38 1 K 28 23.7 39 0.456
intermedius 59 28 30 1 245 59 0.536
guppyi 28 33 P 31 2 240 35 0.343
williamst 2 1 1 22.5 2 —
affints 4 143 4 1 34 94 22 239 151 0.625
princeps 1 4 103 2 6 48 48 8 25,5 110 0.713
hubbsi 222 il 1 14712, & 10 1 254 25 0.810
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Table 4.—Frequency distribution of the number of anal fin elements of the species

of Caulolatilus.
Soft elements
Species IR P20 21, 22 - 23, 24 .25, 26 X N SD

chrysops 17 3 10 4 230 17 0.659
microps 73 17 55 1 228 73  0.430
cyanops 20 19 1 8 27 2 21.8 39 0.577
intermedius 29 30 11 48 228 59 0.393
guppyt 12 23 1 4 26 4 21.9" '35 0.591
williamsi 1 1 24.5 2 —

affinis 8 128 % 2 526) 0Ly IR 229 136  0.607
princeps 112 1 — 2 8 38 52 11 245 112 0.939
hubbsi 25 1 .18 8 3,245 25 0.770

Table 5.—Frequency distribution of the number of first arch gill rakers of the species of Caulo-

latilus.

Species 7 PSIRETAR9N . 200021 . 22 23,94, 26 26, 97 . x N SD
cyrysops 1 2 5 7 1 19.3 16 1.01
microps 1 2 15 32 13 4 1 240 67 0.961
cyanops 200197, 12 5 1 18.6 39 0.880
intermedius I N T 5 20.3 59 0.937
guppyt 3 8 16 7 1 209 35 0.944
williamst 1 21.0 1 —
affinis 1 3 4 - 28 U6 BBl 12 2 243 149 1.12
princeps 1 6 31 47 18 4 1 22.8 108 0.99
hubbsi 3 9 9 1 1 1 22.6 24 1.17

Table 6.—Frequency distribution of the number of pored lateral-line scales in the species of Caulolatilus.

(S

Species 73-5 76-8 T79-81 82-4 85-7 8891 95-7 98-100 101-3 104-6 107-9 110-12 113-15 x N SD
chrysops 1 6 5 3 84.8 15 2.68
microps T 8 14 4 84.8 33 2.80
cyanops 1 15 18 3 78.9 37 1.78
intermedius 9 39 9 77.2 57 1.60
guppyi 1 28 6 77.8 35 . 1226
williamst 1 96.0 10
affinis 12 67 58 13 84.4 150" 1223
princeps 6 22 41 27 4 3 105.4 103 3.05
hubbst 2 3 7 7 2 105.5 21" | 2i96

or with a posteriorly curved haemal process that receives
the end of the swim bladder; pectoral fin rays 16-20 (rare-
ly 20); cheek scales 8-18; opercular scales 5-20; scales
above lateral line 9-21; below lateral line 28-50.

Body depth 21-34% (modally 28%) SL; body width 10-

20% (modally 13%) SL; caudal peduncle length 8-13%
SL; caudal peduncle depth 7-12% SL; head length (HL)
23-34% SL (Table 7); predorsal length 28-39% SL: head
depth 72-100% HL; snout length 27-51% HL; length of
upper jaw 28-42% HL; length of lower jaw 36-48% HL;

Table 7.—Range of proportional measurements of the species of Caulolatilus expressed as percent standard length and percent
head length. Number in parentheses is the mean percent.

Percent standard length

Percent head length

Caudal Sub-
Body Body peduncle Head Predorsal Snout Orbit orbital
Species depth width depth length length length diameter depth
chrysops 27-30 (29) 14-15 (14) 7-9 (8) 26-30 (27) 29-34 (32) 28-46 (42) 19-33 (23) 21 (21)
microps 24-31 (29) 11-16 (13) 8-9 (9) 28-32 (31) 30-39 (34) 37-51 (48) 15-29 (19) 17-24 (20)
cyanops 25-31 (26) 11-17 (13) 7-9 (8) 27-32 (30) 30-35 (33) 27-41 (34) 23-41 (31) 7-18 (13)
intermedius 26-32 (29) 10-14 (12) 8-12 (10) 27-31 (29) 30-36 (33) 29-40 (35) 26-40 (32) 15-19 (17)
guppyi 28-34 (30) 11-14 (12) 9-11 (10) 27-30 (29) 30-34 (32) 32-39 (36) 24-34 (29) 14-19 (16)
williamsi 21-23 14 10 25 29 43 19 20
affinis 23-32 (29) 10-16 (13) 8-10 (9) 25-34 (31) 31-36 (33) 33-44 (39) 16-31 (22) 8-20 (18)
princeps 23-28 (25) 12-17 (14) 7-10 (7) 23-30 (27) 28-33 (30) 32-41 (36) 18-26 (22) 11-17 (14)
hubbst 24-31 (27) 13-20 (15) 7- 9 (8) 26-30 (27) 29-36 (32) 32-39 (35) 20-24 (23) 12-16 (14)
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cheek depth 18-42% HL (allometric); opercular length
22-33% HL; snout to dorsal margin of preoperculum 68-
79% HL; orbit diameter 15-41% HL (allometric); subor-
bital depth 7-24% HL (allometric).

Jaws reach posteriorly from between posterior naris
and anterior rim of orbit to under middle of eye; canine
teeth in outer row along margins of upper and lower jaws
number about 17-33 on each side, with 1 or 2 enlarged an-
teriorly curved teeth at the posterior end of upper and
lower jaws; 4-6 rows of villiform teeth in patches at sym-
physis of jaws; villiform teeth may extend posteriorly as
a single row medial to canines.

Preoperculum finely serrated on upper limb and to just
below angle, lower limb with few or no serrae; preopercle
angle 90-120°; operculum with a well-developed flat
spine (usually toothed); predorsal ridge present, though
not prominent; ridge may be dark, light, or not differen-
tially pigmented; cephalic lateral-line pores numerous
(usually more than 100); mandibular series with 4-6 on
each side.

Scales extend on top of head from anterior third of eye
to anterior rim of orbit; caudal fin with fine scales; a
small patch of scales on pectoral fin base; other fins un-
scaled; body with a very high percentage (around 90) of
regenerated scales.

Dorsal fin height 7-10% SL; fin height fairly uniform,
except spinous portion slightly lower than soft portion;
antepenultimate soft dorsal ray may be elongate; fin
base 54-68% (modally 62%) SL; first dorsal spine always
joined with second to a common ptervgiophore; two
predorsal interneural bones present (formula 0-0-2-);
dorsal fin origin over or slightly posterior to pectoral fin
base.

Anal fin slightly lower than dorsal fin; fin base 31-44%
(modally 39%) SL; first spine, when present, may be
minute and subcutaneous and enter into the length of se-
cond spine 3-6 times; first soft ray segmented, though
may be undivided; antepenultimate ray may be
elongate.

Pectoral fins long and pointed, reaching to anus or
beyond to base of third or fourth anal soft ray; length
from axil to tip 20-31% SL.

Pelvic fin origin below or somewhat posterior to ven-

tral base of pectoral fin; extends posterior to anterior of
anus or past anus to first or second anal ray; length 14-
20% SL.

Caudal fin emarginate, truncate, or slightly rounded
with exserted tips; dorsal portion may be somewhat
larger than ventral portion of fin; 11-13 dorsal and 9-12
ventral procurrent caudal rays.

Caulolatilus chrysops (Valenciennes 1833)
Atlantic Gold-Eyed Tilefish
Figure 9

Latilus chrysops Valenciennes 1833:496 (in Cuvier and
Valenciennes 1833, original description; Brazil)
(MNHN 8157). Poey 1865:311 (compared to C. cya-
nops). Giinther 1860:253 (British Museum speci-
mens).

Caulolatilus chrysops. Gill 1863:240 (generic designa-
tion); 1865:66 (synopsis of genus). Goode and Bean
1878:42 (compared to C. mycrops). Gill 1882:162
(synopsis). Goode and Bean 1885:45 (specimen listed
in table as C. chrysops is most probably C. cyanops,
BMNH 1866+6+7-18). Miranda-Ribeiro 1915:6 (Bra-
zil). Fowler 1915:49 (Santo Domingo). Miranda-
Ribeiro 1918:145 (Brazil). Metzelaar 1919:70 (Aruba,
West Indies). Beebe and Tee-Van 1928:278 (Port au
Prince, Haiti). Howell y Rivero 1936:62 (Havana,
Cuba).

Diagnosis.—A species of Caulolatilus that is distin-
guished from other Atlantic species in having: dorsal
fin elements VIII, 23-25; a broad (three-fourths diameter
of pupil) brilliant yellow streak from suborbital to over
naris (present as light area on preserved specimens); also
vellow pigment on medial side of pectoral fin base. Dif-
fers from C. microps in having dark spot above pectoral
axil and having a patterned dorsal fin (Fig. 9). The dark
spot above the pectoral axil, the broad yellow suborbital
streak, and the VIII dorsal spines are characters also
shared with the Pacific species C. affinis, but these
species differ in coloration of body and fins, and the

Figure 9.—Caulolatilus chrysops, 348 mm SL (UPR 2493), Venezuela (photograph by J. E. Randall).
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number of first arch gill rakers (17-21, £ = 19 for C. chry-
sops; 20-27, ¥ = 24 in C. affinis).

Description.—Anal fin II, 22-24; pectoral fin rays 18 or 19
(rarely 19); pored lateral-line scales 79-89 (modally 85)
plus 2-5 more on tail; cheek scales 10-15; opercular scales
8-12; scales above lateral line 13-16; scales below lateral
line 40-45.

Body depth 27-30% (modally 29%) SL; body width 14-
15% (modally 14%) SL; caudal peduncle length 11-13%
SL; caudal peduncle depth 7-9% (modally 8%) SL; head
length (HL) 26-30% (modally 27%) SL; predorsal length
29-34% (modally 32%) SL; head depth 79-97% HL; snout
length 28-46% (modally 42%, allometric) HL; length of
upper jaw 33-42% HL; length of lower jaw 41-46% HL;
cheek depth 25-36% HL (allometric); opercular length
24-28% HL; snout to dorsal margin of preoperculum 71-
78% HL; orbit diameter 19-33% (modally 23%, allomet-
ric) HL; suborbital depth about 21% (modally 21%) HL
(allometric).

Jaws extend posteriorly to nearly beneath anterior rim
of orbit; teeth moderately large canines; upper and lower
jaws with 28-32 teeth on each, and each with 1 or 2 en-
larged antrorsely curved teeth at posterior margins; both
jaws with about 8 rows of villiform teeth in patches at
their symphysis, patches narrow to a single row pos-
teriorly.

Preoperculum with well-developed serrae on upper
limb only; angle of preoperculum 90-95°; operculum with
a prominent tapered flat spine; opercular spine length
equal to, or less than, half the pupil diameter; predorsal
ridge dark, not prominent.

Lateral-line pores in a low curve; cephalic pores
numerous and diffuse, mandibular series with five pores
on each side, including pore at preopercular margin.

Scales nearly all regenerated, extend on top of head to
near anterior rim of pupil. Pectoral fins with a small
patch of scales near their bases; caudal covered with fine
scales, remaining fins scaleless.

Dorsal fin greatest height about 8% SL; spinous por-
tion (except for anterior three spines) about same height
as soft portion; dorsal base 59-65% SL; first spine 1.2-1.6
into length of second spine; dorsal fin origin over pec-
toral base; rays all branched, with antepenultimate ray
elongate and reaching past hypural base.

Anal fin slightly lower than dorsal, height about 7%
SL; anal fin base 37-42% SL; origin below between dor-
sal soft rays 6-7; anal with two spines, the first is reduced
(about 5.5 times in length of second) and concealed; rays
all branched; antepenultimate ray elongate, reaching to
hypurals.

Pectoral fins long and pointed, reaching nearly to anal
fin; fin length 23-27% SL; all rays except stout upper-
most ray branched; stout pectoral ray about 3.5 times in
length of longest ray.

Pelvic fins broad and pointed, not reaching anus; fin
length 15-19% SL; origin slightly posterior to below
origin of pectorals; spine about 2 times in length of fin.

Caudal fin emarginate, upper lobe somewhat longer
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than ventral lobe; 17 principal rays, 15 branched; 12 dor-
sal and 10 ventral procurrent caudal rays.

Color.—Fresh coloration (12 Cape Lookout, N.C.
specimens) as follows: body violaceous with a light yel-
low cast on upper body; body with a silvery underlying
sheen fading to a pearly white underbelly; head with an
undifferentially pigmented predorsal ridge; a broad bril-
liant yellow marking from suborbit to over naris with a
bright (less distinct) blue underlying marking; yellow
pigment also on branchiostegal membrane just under
opercular spine, covering underside of pectoral fin base,
and a small spot on lateral side of pectoral fin base; iris
golden; dorsal fin membrane with a basal zone of pearly
white, above which there is a broad area of gray and yel-
low mottling (spinous portion mostly gray); finally the
dorsal margin of the fin is whitish; anal fin with a faint
central band of dusky gray on the otherwise pearly white
membrane; pectoral fins with yellow markings as men-
tioned, and dorsalmost eight rays gray with remaining
rays white; pelvic fins white with an overlying light gray
cast; caudal fin with small light yellow patches, mostly
on lobes.

Biology.—Fishes found associated with C. chrysops (off
North Carolina): Lutjanus campechanus, Rhomboplites
aurorubens, Pagrus pagrus; often also found with Cen-
tropristis philadelphica, Epinephelus niveatus, E. morio,
E. nigritus, Mycteroperca interstitialis, Seriola rivoliana,
S. dumerili, and Caulolatilus microps. Sport fish catches
off North Carolina show C. microps to outnumber C.
chrysops about 30 to 1 in the same area (75-125 m, on
coral-shell rubble bottom). Caulolatilus chrysops
generally ranges somewhat deeper than C. microps,
though not as deep as C. cyanops. The stomach contents
(usually lost as fish is landed) from a single specimen
taken off North Carolina (UNC 6237) contained:
bivalves, urchin parts, worm tubes, and crab parts.
Specimens examined were collected only in May, July,
and September. Running ripe females were found in Sep-
tember. Caulolatilus chrysops is intermediate in max-
imum size reached between C. microps (653 mm SL) and
C. cyanops (325 mm SL). The largest specimen of C.
chrysops examined was 445 mm SL, 540 mm TL, and
had a fresh weight of 1.84 kg.

Distribution.—Now known from off Cape Lookout, N.C.
(the first verification of this species north of southern
Florida); also known from Tortugas, Fla.; Havana,
Cuba; (?) Aruba, West Indies; (?) Port au Prince, Haiti;
(?) Santo Domingo, Dominican Republic and from Rio
de Janeiro and S&o Paulo, Brazil. The disjunct dis-
tribution may be due to lack of sampling, unsuitable bot-
tom, or perhaps from the hyposaline and attendant tur-
bidity barrier caused by the Amazon and Orinoco Rivers
(C. Gilbert and J. Staiger, pers. commun.) although this
barrier does not seem to be effective for reef fishes
(Collette and Riitzler in press). The depth distribution is
from 90 to 131 m, generally on a rubble bottom.



Material examined.—A total of 18 specimens (87-445
mm SL) were examined. (JKD) specimens deposited at

UNC. NORTH CAROLINA: UNC 6237 (JKD field # 16), 383 mm;
UNC 6231 (JKD field # 17), 418 mm; UNC 6235 (JKD field # 19), (3) 430-
445 mm; UNC 6236 (JKD field # 21), (2) 333-422 mm; UNC 7933 (JKD
field # 22), 376 mm; UNC uncat., 400 mm; UNC uncat., (2) 410-430 mm;
(JKD field # 73-1), 360 mm. FLORIDA: USNM 157719, 420
mm. VENEZUELA: UPR 2493, 340 mm. BRAZIL: MZUSP 8982, 183
mm; MZUSP 8984, 138 mm; MZUSP 8983, 87 mm; MNHN 8157
(holotype), 265 mm.

Holotype.—MNHN 8157; 2656 mm SL, 327 mm TL;
Brazil; very flacid and depigmented, although the dark
spot above the pectoral axil is still evident; D. VIII, 24;
anal fin elements II (the first spine was small and sub-
cutaneous, only evident through radiograph), 23 (Valen-
ciennes counted II, 22); P, 18; B. 6; first arch gill rakers 8
+ 13; pored lateral-line scales 89 + 3 on tail; scales above
lateral line 15; below lateral line 45; cheek scales 12;
opercular scales 10; body depth 28% SL; body width 15%
SL; head length 27% SL; orbit 25% HL; photographed;
vertebrae 11 + 16.

Caulolatilus microps Goode and Bean 1878
Gray Tilefish
Figure 10

Caulolatilus microps Goode and Bean 1878:42 (original
description; Pensacola, Fla.) (USNM 20971); 1880b:
131 (Pensacola, Fla.); 1885:44 (Florida). Jordan
1884:33 (Pensacola, Fla.). Jordan and Evermann
1896:462 (checklist); 1898:2277 (synopsis). Ever-
mann and Kendall 1900:91 (Pensacola, Fla.). Firth
1937:189 (Cape Henry, Va.). Briggs 1958:276 (Flor-
ida). Nelson and Carpenter 1968:51 (Campeche,
Mexico).

Caulolatilus cyanops. (not of Poey, 1866) Pearson
1932:1 (probably misidentified; Currituck, N.C.)

Diagnosis.—This species differs from all other Atlantic
species of Caulolatilus in lacking a large dark spot above
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the axil of its pectoral fin and lacking any pattern on the
dorsal fin membranes. Caulolatilus microps shares a
high number of pored lateral-line scales (80-91) only with
C. chrysops and C. affinis (a Pacific species) but can be
separated from these species by its lower number of dor-
sal spines (VII vs. usually VIII or higher in C. chrysops
and C. affinis). Caulolatilus microps has the highest
number of first arch gill rakers (21-26) among Atlantic
species of Caulolatilus and can be separated from the
Pacific species that overlap in gill raker counts by its
usually lower dorsal fin count of VII (rarely VIII), 24-27.
Caulolatilus microps also has the proportionately
smallest eye (15-29%, usually 19% HL) among all species
of Caulolatilus, although this is an allometric character.
The jaws of C. microps extend posteriorly only to a ver-
tical half way between naris and rim of orbit on
specimens larger than about 400 mm SL, or just below
anterior orbital rim on smaller specimens, a unique
character within the genus. All other congeners have jaws
extending to below orbit or beyond.

Description.—Anal fin II, 22-24; pectoral fin 17 or 18
(usually 18); cheek scales 10-17; opercular scales 10-15;
scales above lateral line 12-16; scales below lateral line
33-46.

Body depth 24-31% (modally 29%) SL; body width 11-
16% (modally 13%) SL; caudal peduncle length 10-12%;
caudal peduncle depth 8-9% (modally 9%) SL; head
length (HL) 28-32% (modally 31%) SL; predorsal length
30-39% (modally 34%) SL; head depth 77-96% HL;
snout length 37-51% (modally 48%) HL; lengths of upper
jaw 35-42% HL; length of lower jaw 38-46% HL; cheek
depth 28-42% HL; opercular length 24-28% HL; snout to
dorsal margin of preoperculum 72-78% HL; suborbital
depth 17-24% (modally 20%) HL (allometric).

Jaws extend posteriorly to a vertical about half way
between posterior naris and anterior rim of orbit, well in
front of eye; teeth moderately large canines numbering
20-32 in outer row of both upper and lower jaws; upper
jaw with a single enlarged tooth at posterior end of jaw;
lower jaw with 1 or 2 enlarged teeth posteriorly; both up-
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Figure 10.—Caulolatilus microps, 550 mm SL (specimen later dissected), Cape Lookout, N.C.
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per and lower jaws with 4 or 5 rows of villiform teeth
medial to canines in patches at symphysis, narrowing to
a single row half way back on jaw.

Preoperculum well serrate only on upper limb; angle of
preoperculum 90-105°; operculum with strong flat spine
with several small teeth along posterior edge; spine
length three-fourths diameter of pupil; gill rakers well
developed, although not elongate; predorsal ridge darkly
pigmented and fairly prominent.

Lateral-line pores in a nearly flat sigmoid curve;
cephalic pores numerous, mandibular series with five
pores on each side.

Scales nearly all (95%) regenerated; extend on top of
head to anterior rim of orbit; pectoral fin with fine scales
near base; caudal also with scales, remaining fins naked.

Dorsal fin greatest height about 7% SL; spinous por-
tion slightly lower than soft portion; dorsal fin base 56-
66% SL; first two dorsal spines were supported by a
common pterygiophore; first spine about 1.5 times into
length of second; dorsal fin origin over posterior margin
of pectoral base; dorsal rays all branched, antepenulti-
mate ray slightly elongate and just reaching hypurals.

Anal fin slightly lower than dorsal fin, about 6% SL;
anal fin base 33-40% SL; origin below between dorsal soft
rays 7 and 8; anal with two spines, the first hidden and
about 3-4 times into length of second spine; all rays
branched; antepenultimate ray slightly elongate,
reaching to hypurals.

Pectoral fins long an pointed, reaching to anus; fin
length 20-27% SL; all rays branched except stout upper-
most ray whose length goes about 3-4 times into length of
pectoral fin.

Pelvic fins broad, not reaching anus; length 14-18%
SL; origin posterior to origin of pectorals; spine about 1.5
times into length of fin; all five rays branched.

Caudal fin slightly emarginate; with tips exserted; all
but upper and lowermost rays branched (17 principal, 15
branched); 13 dorsal and 12 ventral procurrent caudal
rays.

Color.—Live coloration based on about 20 North
Carolina specimens: body dark brown dorsally fading to
light beige-white ventrally; body darkens to a brown-
gray after death; a hint of yellow overlies the brown body
color; head with a black predorsal ridge; snout turquoise
blue with a narrow gold stripe under the eye (not nearly
as broad as in C. chrysops) extending to upper lip; a
broader brilliant blue band (greenish near orbit) under-
lines the gold stripe and extends diagonally from orbit to
upper lip; eye with gold iris, metallic green under pupil;
preoperculum bright yellow; operculum pale brown with
overlying bright yellow; spine bright blue; dorsal fin
membrane light gray with an overlying bluish-white hue;
membrane has no distinct markings except some light
yellow areas which fade after death; dorsal fin upper
margin with a light yellow band (widest over soft por-
tion), but not nearly as evident as the brilliant yellow-
orange areas found on C. cyanops; anal fin membrane
pearly white and translucent with a central bright yel-
low band and a bluish-white ventral margin; pectorals
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pale bluish-white and gray near margins; pelvic rays
clear, membrane milky white; caudal ray bases solid yel-
low, posteriorly forming a twin series of parallel spots for
each ray; caudal with gray-blue dorsal and ventral mar-
gins.

Biology.—Food consists mainly of: urchin parts, cari-
dean and penaeid shrimps, polychaetes, brittle stars,
crabs, mollusks (Semele purpurascens, Pitar fulminata,
and Microcardium tinctum, identified by H. Porter),
ascideans, bryozoans, amphipods, eels and other fishes,
and coral conglomerate. Caulolatilus microps appears to
be an epibenthic browser and has well-developed
pharyngeal teeth for grinding. Little is known about the
reproduction of the species. Running ripe females were
taken during the course of the study in January and from
May through September. Beside ripe ovaries, the domi-
nant organ within the viscera is a very large liver com-
prising from 0.9 to 1.6% of the body weight (measured
from 20 specimens). Associated fish species are the same
as those listed for C. chrysops.

Distribution.—(?) Cape Henry, Va.; Cape Lookout, N.C.
to Florida; Florida-Gulf of Pensacola, Fla. (probably
throughout Gulf); Campeche, Mexico; apparently a con-
tinental species with pelagic larvae; depths 30-162 m
(abundant off North Carolina in 75-125 m on a rubble
bottom).

Material examined.—The largest specimen examined
measured 653 mm SL, 765 mm TL, and had an estimated
weight of 6 kg (reported to reach about 7 kg). A total of
87 specimens (133-653 mm SL) were examined. (JKD)
specimens were deposited at UNC. NORTH CAROLINA:
UNC 6077 (JKD field # 1), (3) 458-460 mm; UNC 6078, 510 mm; UNC
6079, (2) 350-435 mm; UNC 6080, (21) 317-530 mm; UNC 6081, 345 mm;
UNC 6082, 507 mm; UNC 4665, 550 mm; UNC 4222, (3) 520-620 mm;
UNC 3783, 470 mm; UNC 4650, (2) 277-515 mm; UNC 6235, (8) 410-525
mm; UNC 6457, 445 mm; UNC 4139, 165 mm; UNC uncat. (JKD field #
13-1), (10) 320-522 mm; UNC uncat. (JKD field # 15-1), (12) 365-653 mm;
FMNH 67434, (3) 133-147 mm; (formerly TABL, Silver Bay 2930, un-
cat.), 220 mm. SOUTH CAROLINA: (formerly TABL, Silver Bay 5398,
uncat.), 365 mm; GMBL 70-72, 406 mm; GMBL 70-37, 438 mm; USNM
204954, 520 mm; USNM 204956, 415 mm; USNM 204955, 550 mm;
USNM 204957, 355 mm. FLORIDA-ATLANTIC: UMML 9610, 265
mm; UMML 13652, 267 mm; UMML 16275, 178 mm. FLORIDA-
GULF: USNM 20971 (holotype), 570 mm; USNM 32636, 475 mm.

Holotype.—USNM 20971, 570 mm SL, 675 mm TL (tips
of tail broken); Pensacola, Fla.; specimen in fairly good
condition, although color lost from years in alcohol; D.
VII, 25; A. 1, 23; P, 17; B. 6; total first arch gill rakers 9 +
15; pored lateral-line scales 84 + 4 on tail; scales above
lateral line 13; below lateral line 38; body depth 31% SL;
body width 13% SL; head length 31% SL; orbit 17% HL.

Caulolatilus cyanops Poey 1866
Blackline Tilefish
Figure 11

Caulolatilus cyanops Poey 1866:312 (original description;
Cuba); 1868:330 (list); 1876:137 (Cuba). Goode and



Figure 11.—Line drawing of Caulolatilus cyanops.

Bean 1885:45 (compared to microps, C. chrysops listed
in table appears to be C. cyanops BMNH 1866:6:7-18
from Barbados). Jordan and Evermann 1896:462

(checklist); 1898:2278 (synopsis). Evermann and
Marsh 1902:303 (Puerto Rico). Nichols 1930:371
(Puerto Rico). Jordan et al. 1930:357 (check-

list). Longley and Hildebrand 1941:145 (Tortugas,
Fla.). Briggs 1958:276 (Florida). Cervigon 1966:351
(Venezuela). Mago Leccia 1970:96 (Vene-
zuela). Ewald et al. 1971:pl. 58 (Venezuela).

(?) Caulolatilus sp. Bullis and Struhsaker 1970:73 (west

Caribbean).

Diagnosis.—Caulolatilus cyanops can be distinguished
from all other species of the genus by: having the shortest
suborbital depth (7-18%, modally 13% HL); the greatest
orbit diameter (23-41%, modally 31% HL), a character
shared only with C. intermedius (26-40%, modally 32%
HL), and C. cyanops can be distinguished from C. inter-
medius by its deeply emarginate tail and lack of a dark
diagonal bar under the eye; C. cyanops is distinct in hav-
ing a dark stripe running the length of its body just below
the dorsal fin and a brilliant orange-yellow spinous dor-
sal fin membrane; C. cyanops can be distinguished from
(. microps in having a large dark spot above the axil of
the pectoral fin (C. microps lacks a pectoral axil spot).

Description.—Dorsal fin elements VII, 23-24 (modally
24); anal fin elements I or II (equally often, although first
spine often inconspicuous), 20-23 (modally 22); pectoral
fin 16 (rarely 17 or 18); total first arch gill rakers 17-21
(modally 19); pored lateral-line scales 75-82 (modally
79); cheek scales 8-13; opercular scales 5-11; scales above
lateral line 9-13; scales below lateral line 29-38.

Body depth 25-31% (modally 26%) SL; body width 11-
17% (modally 13%) SL; caudal peduncle length 10-12%
SL; caudal peduncle depth 7-9% (modally 8%) SL; head
length (HL) 27-32% (modally 30%) SL; predorsal length
30-35% (modally 33%) SL; head depth 72-90% HL; snout
length 27-41% (modally 34%) HL; length of upper jaw
33-41% HL; length of lower jaw 37-48% HL; cheek depth
18-31% HL; opercular length 22-28% HL; snout to dorsal
margin of preoperculum 72-78% HL.
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Jaws reach posteriorly to anterior rim of pupil;
moderately large canine teeth along outer margin of up-
per jaw, numbering 17 or 18 plus an enlarged antrorsely
curved canine at posterior end of jaw; lower jaw with 15
moderately large canines plus an enlarged antrorse tooth
as in upper jaw; both jaws with about 7 rows of villiform
teeth in patches at their symphysis.

Preoperculum finely serrate on upper limb with
coarser more widely spaced serrae along lower limb;
angle of preoperculum 100-105°; operculum with well-
developed spine about one-half the diameter of the pupil;
gill rakers well developed; predorsal ridge not prominent
nor darkly pigmented.

Lateral-line pores in a low curve flattening out pos-
teriorly at tip of pectorals; cephalic lateral-line pores
numerous with 6 pores in mandibular series on each side;
a total of about 100 cephalic pores per side.

Scales extend on top of head to over anterior margin of
pupil; pectoral fin with fine scales near base; caudal fin
nearly entirely covered with scales, remaining fins naked.

Dorsal fin greatest height about 10% SL; spinous por-
tion slightly lower than soft portion (about three-fourths
the height of soft ray portion); dorsal fin base 54-63% SL;
first and second spines united at their bases to a com-
mon pterygiophore, first spine about 1.5 in length of se-
cond; origin of dorsal fin slightly posterior to pectoral
base; rays all branched; antepenultimate ray elongate,
reaching past hypurals.

Anal fin slightly lower than dorsal fin (about 9% SL);
anal fin base 33-41% SL; origin below dorsal soft rays 6
and 7; one or two spines, first close to second and incon-
spicuous; first spine about 3-4 times in length of second
spine; first ray may be unbranched, remaining rays all
branched; antepenultimate ray slightly elongate,
reaching hypurals.

Pectoral fins long and pointed, reaching to first or se-
cond anal soft ray; fin length 23-29% SL; all but upper-
most rays branched; stout uppermost ray about one-
fourth the length of pectoral fin.

Pelvic fins broad and pointed, reaching nearly to anus;
length of pelvies 14-19% SL, origin slightly posterior to
origin of pectoral fin; spine about three-fourths the
length of longest ray; all five rays branched.



Caudal deeply emarginate; 17 principal rays (15
branched); tips of fin slightly exserted; 10 or 13 dorsal
and 9 or 11 ventral procurrent caudal rays.

Color.—Fresh coloration based on three North Carolina
specimens donated by J. Stabley (UNC uncat.) as fol-
lows: body blue to violaceous dorsally overlying a light
yellow and silver hue; body changing to a milky white
ventrally; upper body with an electric-blue chainlike
pattern with a solid stripe running longitudinally on
either side of the dorsal fin base; head gray dorsally;
snout electric-blue, silver-white below the cheek; cheeks
silver; iris silver and gold, pupil black; a broad diagonal
bar of metallic greenish blue from suborbital to upper
lip; upper half of spinous dorsal membrane a character-
istic brilliant orange-yellow, lighter yellow below; some
hint of gray around bases of dorsal spines; a scalloped
band of bright yellow along upper margin of dorsal (soft
ray portion) and a narrower band ventrally; both yellow
bands along dorsal fin centrally bordered by a dusky area
and a clear area; pelvics milky white with a hint of over-
lying gray; anal fin membrane clear; caudal fin with two
distinctive large yellow areas covering most of dorsal and
ventral lobes; dorsal yellow patch extending to posterior
dorsal fin base along peduncle; between the two yellow
patches is a dusky area; the outer margins of the caudal
fin margin translucent.

Distribution.—Cape Lookout, N.C. (a range extension
and most northern authenticated record); Bermuda;
Florida; Havana, Cuba; Yucatan, Mexico; Puerto Rico;
Lesser Antilles; Nicaragua; Colombia (Caribbean);
Venezuela. Recorded at depths from 45 to 495 m (more
commonly between 150 and 250 m). A rare species in
North Carolina (only four specimens known taken by
sport fishing boats from 1971 to 1973); rarity perhaps
because depths usually fished (45-125 m) by commercial
boats are generally too shallow for this species. A 342-
mm specimen was recently taken from 200 fathoms (360
m) off Bermuda, and it represents the only known record
of Caulolatilus from Bermuda. This specimen was kindly
loaned by W. Smith-Vaniz of the Academy of Natural
Sciences of Philadelphia.

Material examined.—Total of 40 specimens, 51-342 mm
SL; the largest specimen examined measured 325 mm
SL, 385 mm TL, and weighed 445 g (preserved). Cervigén

(1966) cited a 370 mm SL, 460 mm TL specimen. NORTH
CAROLINA: UNC (uncat., field # JKD 72-4), (2) 265-300 mm; UNC (un-
cat., field # JKD 73-3) 286 mm. FLORIDA: UMML 5076, (2) 180-190
mm; UMML 8414, (3) 202-255 mm; USNM 116834, 98 mm; (formerly
TABL, Silver Bay 2471) 103 mm; (formerly TABL, Silver Bay 2467) 51
mm; FMNH 46560, 66 mm. COLOMBIA: (formerly TABL, Oregon
4393) 122 mm; UMML 15403, 155 mm. NICARAGUA: UMML 13168,
(4) 69-76 mm; FMNH 67431, (3) 115-211 mm; FMNH 67433, 127 mm;
USNM uncat., Oregon 3578, 73 mm. CUBA: MCZ 12826 (cotype), 210
mm; USNM 33609, 293 mm; USNM 4750, 325 mm; MCZ 41327, 280 mm;
ZMB 5772, 300 mm; ANSP 91896, 208 mm. PUERTO RICO: UPR 2602,
230 mm; Dep. Agric., Puerto Rico, 285 mm. TOBAGO I.: (formerly
TABL, Oregon 5030), (2) 177-206 mm. YUCATAN, MEXICO: FMNH
59821, 167 mm. BARBADOS: BMNH 1866+6:7-18, 295 mm; (formerly
TABL uncat.) 160 mm. MARTINIQUE: (formerly TABL, Fregata 68-
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9) 315 mm. (?) LOCATION: (formerly TABL, Fregata 80) 220 mm.
BERMUDA: ANSP .1-137600, 342 mm.

Lectotype.—MCZ 12826 labelled “cotype.” The
whereabouts or existance of any other syntypes is un-
known. Specimen MCZ 12826 is herein designated as the
lectotype (collection locality, Cuba). No other data ap-
pears on the museum label. The specimen was in fair
condition but nearly depigmented. The dark spot above
the pectoral axil was still quite evident, as was the dark
longitudinal stripe under the dorsal fin base. There were
only traces of the upper body reticulations left. The fol-
lowing counts and measurements were made: 210 mm
SL, 265 mm TL; preserved weight 170 g; D. VII, 24; A. I,
22; C. 17 (15 branched); P, 17; B. 6; total first arch gill
rakers 7 + 12; pored lateral-line scales 79 + 3 on tail;
scales above lateral line 10; scales below lateral line 31;
cheek scales 10, opercular scales 9; body depth 27% SL;
body width 13% SL; head length 30% SL; orbit diameter
29% HL (with silvery area beneath orbit); photo-
graphed; vertebrae 11 + 16, with first haemal with a con-
cavity that fits into a similar concavity of second, and to
a slight extent third haemal spine; two predorsal ptery-
giophores.

Caulolatilus intermedius Howell-Rivero 1936

Gulf Bar-Eyed Tilefish
Figure 12 .

Caulolatilus intermedius Howell y Rivero 1936:61 (origi-
nal description; Havana, Cuba). Beebe and Tee-Van
1937:93, fig. 1 (compared with C. guppyi). Hoese
1958:332 (Texas).

Caulolatilus cyanops. (not of Poey 1866) Hildebrand
1954:313 (Gulf of Mexico). Hoese 1958:332 (Texas).
Briggs 1958:276 (Florida). Parker 1972:97 (Texas).

Diagnosis.—Differs from all species of Caulolatilus ex-
cept C. guppyi and Caulolatilus williamsi in having a
rounded caudal fin with tips slightly extended, all others
have an emarginate or square caudal fin. Caulolatilus
intermedius differs from C. guppyi in having a relatively
small mouth that extends posteriorly to just beneath an-
terior rim of orbit (extends to under center of orbit in C.
guppyt) and has no body markings on upper body (C.
guppy! has numerous dark reticulations). Caulolatilus
intermedius has (along with C. cyanops and C. guppyi)
the lowest number of pored lateral-line scales, 73-81
(modally 72), found in the genus, and can be separated
from C. cyanops by the lack of upper body markings and
rounded tail found in C. intermedius.

Description.—Dorsal fin elements VII, 24-26 (rarely 26);
anal fin I or II, 22 or 23; pectoral fin 16 or 17 (rarely 16):
total first arch gill rakers 18-22 (modally 20); cheek
scales 8-12; opercular scales 7-9; scales above lateral line
9-11; scales below lateral line 28-35.

Body depth 26-32% (modally 29%) SL; body width 10-
14% (modally 12%) SL; caudal peduncle length 10-12%
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Figure 12.—Line drawing of Caulolatilus intermediue.

SL; caudal peduncle depth 8-12% (modally 10%) SL;
head length (HL) 27-31% (modally 29%) SL; predorsal
length 30-36% (modally 33%) SL; head depth BO-99%
HL; snout length 29-40% (modally 35%) HL; length of
upper jaw 31-37% HL; length of lower jaw 41-48% HL;
cheek depth 22-36% HL; opercular length 24-31% HL;
snout to dorsal margin of preoperculum 71-79% HL; orbit
diameter 26-40% (modally 32%, although allometric)
HL; suborbital depth 15-19% (modally 17%, although
allometric) HL.

Jaws reach to just under anterior rim of orbit; teeth are
fine canines, numbering about 35 in each upper and
lower jaw; an enlarged antrorsely curved tooth at the rear
of upper and lower jaws; patches of villiform teeth (about
6 rows) at the symphysis of both jaws.

Preoperculum finely serrate on upper limb only; angle
of preoperculum 90-95°; operculum with a broad tapered
flat spine, length about half the diameter of pupil; gill
rakers well developed; predorsal ridge darkly pigmented,
fairly prominent, and extending to anterior rim of orbit.

Lateral-line pores in low curve; cephalic pores
numerous as in other species of Caulolatilus; man-
dibular series with five pores on each side.

Scales extend to top of head to near anterior rim of or-
bit; pectoral fin with a small patch of tiny scales near the
base of its rays; caudal fin nearly covered with fine
scales, remaining fins naked.

Dorsal fin height about 10% SL; spinous portion lower
than soft portion; dorsal fin base 57-65% SL; first spine
close to second and united at their bases to a common
pterygiophore; first spine about 1.6 times in length of se-
cond; origin of dorsal fin over middle of pectoral base;
rays all branched; antepenultimate ray elongate,
reaching to base of caudal rays.

Anal fin height about 9% SL; anal fin base 31-44% SL;
origin below sixth dorsal soft ray; first spine reduced to a
minute subcutaneous chip or is absent; one thin spine
usually present; first ray segmented and often not divid-
ed.

Pectoral fin long, reaching to a vertical with base of
third or fourth anal soft rays; fin length 22-31% SL; all
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rays branched except stout dorsalmost ray which is
about one-fifth the length of fin.

Pelvic fins pointed, tips just reaching anus; length of
fin 16-20% SL; origin slightly posterior to base of pec-
toral fins; all five rays branched; spine about 1.7 in
length of fin.

Caudal fin rounded with upper and lowermost rays ex-
serted; 17 principal (15 branched) rays; 11 dorsal and 9
ventral procurrent rays.

Color.—Live coloration not seen; freshly preserved
coloration in alcohol as follows: body uniformly
light—violaceous—brown dorsally; underbelly white
with some overlying dusky pigment; iris golden; head
dorsally with a characteristically arrow-shaped dark
marking (the dark predorsal ridge plus an anterior
marking); the interorbital region anterior to dark mark-
ing i1s light colored; snout dark; area below naris silver-
white; a wide diagonal bar from anterior rim of orbit to
and including the maxillary; remainder of head brown;
dorsal fin with upper half of spinous membrane dusky,
followed by a band of irregularly shaped dark patches on
an opaline area; basally, a single row of tapered patches
between each fin ray running the entire length of the fin;
upper portion of soft membrane with overlying vellow;
anal fin membrane basally opaline, remainder trans-
parent and somewhat dusky; pectoral with yellow along
upper rays and along base of rays; caudal with light yel-
low along upper and lowermost rays, central portion
dusky, with darker area around bases of central rays.
Yellow fades rapidly upon preservation.

Distribution.—Found throughout the Gulf of Mexico
from Florida to Yucatan, Mexico; also from Havana,
Cuba (type-locality). Depth distribution includes 45-290
m, usually over muddy bottom.

Material examined.—The largest specimen examined
measured 253 mm SL, 312 mm TL, and weighed 285 g
(preserved). A total of 59 specimens (45-253 mm) were
examined. FLORIDA-GULF: USNM 116835, 185 mm; FMNH



59823, 172 mm; USNM 83977, 45 mm; USNM uncat., Oregon 4945, 188
mm. ALABAMA: GCRL 1950, (2) 226-253 mm. LOUISIANA: USNM
uncat., Oregon 2700, 109 mm; FMNH 46559, 163 mm; FMNH 67432, 205
mm; GCRL 2788, 157 mm; GCRL 774, 143 mm; GCRL 777, 197 mm;
GCRL 2291, (2) 174-183 mm; GCRL 2074, 114 mm; USNM Uncat., Oregon
1060, 45 mm. TEXAS: GCRL 1464, (5) 107-227 mm; USNM 185384, (3)
113-210 mm; USNM 156978, 100 mm; FMNH 67564, 112 mm; USNM
155402, 180 mm; USNM 159671, 199 mm; USNM 155403, 195 mm;
USNM 152564, (2) 149-155 mm; USNM 152563, (2) 103-113 mm; USNM
187112, 83 mm; UMML 24272, 185 mm; UMML 2010, 167 mm; UMML
13324, 140 mm; UTMSI 2129, (5) 103-165 mm; UTMSI (IMS-1), 110 mm;
UTMSI (IMS 1077), (2) 71-86 mm; (formerly TABL uncat., Silver Bay
2471) 104 mm. MEXICO: GCRL 4601, (2) 203-206 mm; INIBP (photo
87), (2) 176-190 mm; UTMSI (IMS 2), (5) 71-120 mm. CUBA: MCZ
34784, 210 mm; MCZ 34146 (holotype), 250 mm. GULF OF MEXICO:
USNM 196776, 158 mm.

Holotype.—MCZ 34146; Havana, Cuba; specimen very
stiff with brittle and broken fin rays; pelvics apparently
lost before being collected; the dark spot above the pec-
toral axil is still evident, as is the dark head ridge; the
upper limb of the preoperculum serrate, lower limb near-
ly smooth; 250 mm SL, 300 mm TL; D. VII, 25 (listed as
VII, 24 by Howell y Rivero 1936); A. I, 23; C. 17 (15
branched); P, 17; B. 6; total first arch gill rakers 8 + 13;
pored lateral-line scales 76 + 2 on tail; scales above
lateral line 10; scales below lateral line 34; cheek scales
12; opercular scales 8; body depth 31% SL; body width
12% SL; head length (HL) 29% SL; orbit 27% HL; photo-
graphed: vertebrae 11 + 16.

Caulolatilus guppyi Beebe and Tee-Van 1937
Reticulated Tilefish
Figure 13

Caulolatilus guppyi Beebe and Tee-Van 1937:93, fig. 1

(original description: tvpe-locality: Trinidad). Lowe
1962:669  (British  Guiana). Cervigon 1966:353
(Venezuela).

Diagnosis.—Differs from all other species of Caulolatilus
in having a body with numerous dark reticulations on

upper portion and a rounded caudal with exserted tips;
unlike the chainlike pattern and deeply emarginate tail
found in C. cyanops. Like C. intermedius (and unlike
any other species of the genus), C. guppy! has a diagonal
dark bar from under the eye to the upper jaw, a dark spot
above pectoral, a rounded-caudal and a rounded-head
profile. Unlike C. intermedius, C. guppyi has reticulated
body markings and a larger mouth that extends pos-
teriorly to under middle of the eye. The following charac-
ters showed a highly significant difference between C. in-
termedius and C. guppyi (n = 68): predorsal length (¢
= 3.2), snout length (¢t = 3.6), body depth (¢t = 4.5), up-
per jaw length (¢ = 4.0), pored lateral-line scales (¢t =
3.6), scales above lateral line (¢ = 3.5), snout to dorsal
margin of preoperculum (¢t = 4.1), peduncle depth (¢t =
3.9), gill rakers (¢t = 3.1), opercular length (¢t = 5.2), body
width (¢t = 4.7).

Description.—Dorsal fin elements VI or VII (six spines in
2 of 35 specimens), 23-25 (usually 24); anal fin elements I
or II, 20-23 (modally 22); pectoral fin rays 16 or 17 (rarely
16); total first arch gill rakers 19-23 (modally 21); pored
lateral-line scales 75-81 (modally 78); cheek scales 9-12;
opercular scales 7-9; scales above lateral line 9-12; scales
below lateral line 28-34.

Body depth 28-34% (modally 30%) SL; body width 11-
14 (modally 12%) SL; caudal peduncle length 9-12%
SL; caudal peduncle depth 9-11% (modally 10%) SL;
head length (HL) 27-30% (modally 29%) SL; predorsal
length 30-34% (modally 32%) SL; head depth 91-100%
HL; snout length 32-39% (modally 36%) HL; length of
upper jaw 33-39% HL; length of lower jaw 39-47% HL;
cheek depth 26-38% HL; opercular length 26-30% HL;
snout to dorsal margin of preoperculum 70-76% HL; or-
bit diameter (allometric) 24-34% (modally 29%) HL;
suborbital depth (allometric) 14-19% (modally 16%) HL.

Dorsal origin over pectoral base; dorsal fin base 54-68%
SL; anal fin base 37-43% SL; pectorals long and pointed,
length 25-29% SL; pelvics long, 16-19% (modally 18%)
SL; base of pelvics slightly posterior to pectoral base,
pelvics extend to anus; preopercular angle 90° and finely

Figure 13.—Line drawing of Caulolatilus guppyi.
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serrate on upper limb only; opercular spine blunt and
flat; scales as in other species of Caulolatilus.

Color.—Preserved coloration rather uniformly silver-
brown; upper body covered with numerous dark reticu-
lations; dark spot above pectoral axil; predorsal ridge
dark (though not with dark arrowhead as in C. inter-
medius); dark bar extending from eye to upper lip; dor-
sal fin pigment similar to C. intermedius, other fins
transparent.

Distribution.—Found off the coast of eastern Venezuela,
Trinidad, Guyana, and Surinam; recorded at depths
from 41 to 171 m (more commonly 60-110 m) on shell-
sand bottom. Geographic isolation appears complete,
and analyses of various meristic and morphometric
characters showed highly significant differences between
C. intermedius and C. guppyi not attributable to a cline
of a continuous population (no cline evidenced in any
other species of Caulolatilus).

Material examined.—The largest specimen known ap-
pears to be the holotype measuring 295 mm SL, 350 mm
TL, and weighing 570 g (preserved). A total of 35 speci-
mens (93-295 mm SL) were examined. VENEZUELA: (for
merly TABL uncat., Oregon 4402), (2) 180-192 mm; (formerly TABL un-
cat., Oregon 4403), (4) 105-245 mm; UMML 15700, 173 mm; UMML
17069, 117 mm; UMML 16284, 112 mm; FMNH 6317, (2) 232-238 mm
GUYANA: FMNH 67437, 139 mm; FMNH 67439, (6) 134-160 mm; (for
merly TABL uncat., Oregon 2229) 124 mm; (formerly TABL uncat.,
gon 2230) 190 mm; (formerly TABL uncat., Oregon 2259) 124 mm;
BMNH 1961.9.1.1-2, 182 mm; BMNH 1961.1.9.1, 195 mm. SURINAM
USNM 185311, 93 mm; (formerly TABL uncat., Oregon 2288), (3) 175-
178 mm; UMML 12304, (2) 150-155 mm. MARGARITA 1. (Venezuela):
(formerly TABL uncat., Calamar 69-7) 205 mm. TRINIDAD: (for-
merly TABL uncat., Calamar 67-13) 228 mm; (formerly TABL uncat.,
Calamar 68-7) 230 mm.

(re

Holotype.—USNM 170565; 295 mm SL, 350 mm TL;
Port of Spain, Trinidad; body with reticulations, al-
though faded; dark spot above pectoral axil; head with
light and dark diagonal bars under eye; caudal with ray
tips broken; head with dark predorsal ridge; D. VII, 24;

A. 1, 22; P, 17; B. 6; gill rakers on first arch 8 + 12; pored
lateral-line scales 78 + 3 on tail; scales above lateral line
11; scales below lateral line 30; cheek scales 10; oper-
cular scales 8; body depth 31% SL; body width 13% SL;
head length (HL) 297 SL; orbit 24% HL; photographed;
vertebrae 11 + 16.

Caulolatilus williamsi
Dooley and Berry 1977

Figure 14

Holotype: USNM 216073, 385 mm SL, 450 mm TL; 1075
g round weight; Cay Sal Bank, British West Indies;
caught with baited hook by Frank Williams in 219 m,
October 1975.

Diagnosis.—Can be distinguished from all species of
Caulolatilus (except C. intermedius and C. guppyi) by
its double emarginate tail; uniquely Caulolatilus wil-
liamsi has a broad yellow patch on the lower portion of
the caudal and 17-20 light yellow body bars; 96 or more
pored lateral-line scales (73-91, Atlantic species; 80-91
or 99-115 in Pacific species); shares the proportionally
smallest eve 19% HL with C. microps (15-29%, modally
19% HL); C. williamsi has the shallowest body depth
among all species of the genus 21-23% SL; dorsal fin ele-
ments VIII, 22 or 23; anal fin elements I, 24 or 25.

Description.—For detailed description see Dooley and
Berry 1977.

Color.—Based on holotype (after being kept on ice) and
notes from a second lost specimen collected by J. A.
Yntema (frozen): most of subtle yellows of the holotype
faded upon preservation in Formalin; only the dusky
snout, spinous dorsal, and above pectoral axil remained
obvious; only a hint of the yellow vertical body markings
remained, as did the yellow along the tail; frozen color as
follows: upper body violaceous gray with 17-20 light
vellow vertical bars blending ventrally into solid pale yel-
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Figure 14.—Holotype of Caulolatilus williamsi (USNM 216073), 385 mm SL, Cay Sal Bank, Bahamas.
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low and finally white on belly; anterior portion of head,
snout and upper lip dusky; lower lip lighter; chin white;
small patch of white under anterior suborbit; dark area
above pectoral fin axil; predorsal ridge not differently
pigmented than surrounding area (dark predorsal ridge
in the only other species with rounded tail; C. interme-
dius and C. guppyt); spinous dorsal with dusky upper
margin, yellow along anterior portion of both spines and
rays; soft dorsal with a golden-yellow margin, membrane
translucent with a thin dusky vertical line between each
ray; pectoral fin with upper rays slightly opaque, lower
membrane clear; pelvics milky white; anal fin mem-
brane clear with golden-yellow edge; caudal fin with
characteristic large yellow area on ventral portion, a thin
short (about 20 mm on 385 mm SL specimen) yellow line
above followed by a broader yellow horizontal stripe ex-
tending from about below the 18th dorsal ray medially
along peduncle nearly to posterior caudal margin;
remainder of caudal gray.

Remarks.—Presently known only from the holotype and
two other photographed specimens from St. Croix, Vir-
gin Islands; a broader Caribbean distribution probably
exists; two photographs of specimens taken in 1972 were
received by C. Richard Robins and forwarded to me;
specific information from one of these specimens was
kindly gathered by J. A. Yntema, Department of Con-
servation, St. Croix, as follows: caught by handline 6
April 1972, probably between 70 and 100 fathoms by T.
Skov; 348 mm SL; body depth 21% SL; dorsal fin VIII,
22; anal fin I, 24; ventral fin II (I, 5?, author’s note), 4;
lateral-line scales about 120 (pored?); dentition and color
conform to original description (Dooley and Berry 1977).

Figure 15.—Caulolatilus affinis, ca. 320 mm SL, Pacific Costa
Rica (photograph by F. H. Berry).

Caulolatilus affinis Gill 1865
Pacific Golden-Eyed Tilefish
Figure 15

Caulolatilus affinis Gill 1865:68 (original description;
Cape San Lucas, Baja California) (not of Hildebrand
1946).

Caulolatilus cabezon Evermann and Radcliffe 1917:111,
pl. 10, fig. 3 (original description; Chimbote, Peru).
Chirichigno 1969:51 (Ecuador and Peru).

Diagnosis.—This species differs from all other Pacific
representatives of Caulolatilus in having a dark spot
above the pectoral fin axil, and usually eight dorsal
spines (usually nine in C. princeps and C. hubbsi). The
only other species within the genus with eight (usually)
dorsal spines is C. chrysops from the Atlantic. Caulola-
tilus affinis can be separated from C. chrysops by the
number of first arch gill rakers (20-27, modally 24 vs. 17-
21, modally 19, respectively). Caulolatilus affinis can
additionally be distinguished from all other Pacific spe-
cies of the genus by its greater body depth of 23-32%
(modally 29%) SL and lower number of pored lateral-line
scales (80-91, modally 84 vs. 99-115 found in C. princeps
and C. hubbsi). Only C. affinis and C. chrysops (from the
Atlantic) have a broad yellow bar from under the eye to
the end of the snout.

Description.—Dorsal fin elements VIII (rarely VII or IX),
22-25 (modally 24); anal fin elements I or II trarely I), 21-
24 (modally 23); pectoral fin 18 or 19; cheek scales 11-18;
opercular scales 10-15; scales above lateral line 14-19;
scales below lateral line 36-46.

Body width 10-16% (modally 13%) SL; caudal pedun-
cle length 11-13% SL; caudal peduncle depth 8-10%
(modally 9%) SL; head length (HL) 25-34% (modally
31%) SL; predorsal length 31-36% (modally 33%) SL;
head depth 76-98% (modally 86%) HL; snout length 33-
44% (modally 39%) HL; length of upper jaw 35-41%
(modally 38%) HL; length of lower jaw 40-48% (modally




42%) HL; cheek depth 26-37% (allometric); opercular
length 27-33% (modally 30%) HL; snout to dorsal mar-
gin of preoperculum 68-79% (modally 72%) HL; orbit
diameter 16-31% (modally 22%, allometric) HL; subor-
bital depth 8-20% (modally 18%, allometric) HL.

Jaws extend posteriorly to anterior third of pupil; teeth
" moderately small along outer row of jaws with single en-
larged forward curved canine tooth at the rear of both
jaws; upper jaw with 28-33 teeth; lower jaw with 23-31
teeth; upper and lower jaws with patches of villiform
teeth at their symphyses.

Preoperculum with moderately large serrae, on upper
limb only numbering about 20-50; angle of preoper-
culum 90-100°; well-developed flat toothed spine on
operculum, length about three-fourths pupil diameter;
gill rakers somewhat elongate; predorsal ridge moderate-
ly developed and not differenly pigmented than sur-
rounding skin. Cephalic lateral-line pores numerous;
mandibular series with four pores on each side.

Scales on head extend to near anterior rim of orbit;
pectoral fin with small patch of scales at base; caudal en-
tirely covered with scales.

Dorsal fin height about 7% SL; spinous portion about
same height as soft portion, except anterior two spines
somewhat lower; dorsal fin base 57-66% SL; first and se-
cond spines united at their bases to a common pterygio-
phore, first spine 1.5 in length of second; origin of dorsal
fin over dorsal portion of pectoral fin base; rays all
branched; antepenultimate ray elongate, reaching just
past hypural base.

Anal fin slightly lower than dorsal fin (about 6.6% SL);
anal fin base 36-40% SL; origin below fifth dorsal soft
ray; two spines, first spine hidden under skin and small
(about one-sixth length of second); rays generally all
branched; antepenultimate ray slightly elongate, not
quite reaching hypural base.

Pectoral fins broad and pointed, reaching to fourth or
fifth anal soft ray; fin length 23-29% SL; all rays branch-
ed except stout dorsalmost ray which is about one-fourth
the length of pectoral fin.

Pelvic fins narrow and pointed; origin somewhat pos-
terior to ventral base of pectorals, reaching to anus or
beyond to first or second anal soft ray; length of pelvics
17-20% SL; all rays branched; spine about 56% of pelvic
fin length.

Caudal fin truncate; principal rays branched except
dorsal and ventralmost; 13 or 12 dorsal and 12 or 11 ven-
tral procurrent caudal rays.

Color.—In alcohol: body either light or dark brown, but
generally uniform; dorsal, caudal, anal, and pelvics
dusky; first five pectoral rays dusky, remaining fin clear;
branchiostegal membrane with dusky area sometimes
apparent in cusp above opercular spine; dark spot above
pectoral axil usually very apparent; dark pigment on up-
per jaw and including interbuccal flaps; light diagnonal
area under eye; iris golden; fresh color: as above except
body with light metallic bluish sheen.

Biology.—Ripe females have been examined from the
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Gulf of California taken in April and November, and in
September from Colombia, Ecuador, and the Galapagos
Islands; ripe females from Peru were found in May and
February and ripe and ripening individuals in June.

Distribution.—Found from the Gulf of California to
Cape San Lucas, Baja California; no specimens recorded
from the Pacific coast of Mexico south to Costa Rica, per-
haps due to a lack of sampling; distribution continues
from Costa Rica to Panama, Colombia, Ecuador, the
Galapagos Islands, and to Pisco, Peru (ca. lat. 13°45'S)
the most southern record. Recorded at depths from 20 to
239 m (common 80-185 m).

Material examined.—The largest specimen examined,
from Peru; measured 403 mm SL, 495 mm TL, and
weighed 1.5 kg (preserved). A total of 198 specimens (65-
403 mm SL) were examined. GULF OF CALIFORNIA: UA 67
59-5, (3) 162-175 mm; UA 71-91.15, 205 mm; UA 70-29-6, 145 mm; LACM
30625-1, 310 mm; LACM 8836-3, (3) 330-360 mm; INIBP DU63, 170
mm. COSTA RICA: UCR 139-12, 150 mm; UCR 323-14, (2) 135-165
mm. COLOMBIA: SOSC (LK 69-28), (4) 326-395 mm; SOSC (LK 69-
32), (2) 366-378 mm; SOSC (Ant. Br. 18B-784) 340 mm. ECUADOR:
SOSC (Ant. Br. 18B-769), (22) 177-327 mm; SOSC (Ant. Br. 18B-771),
(2) 315-335 mm; SOSC (Ant. Br. 18B-775), (7) 115-140 mm; ANSP
102837, 340 mm; SOSC (Ant. Br. 18B.776), (20) 100-216
mm. GALAPAGOS IS.: SOSC (Ant. Br. 18B-791A), (2) 262-338 mm;
SOSC (Ant. Br. 18B-789), (2) 370-395 mm. PERU: USNM 77732, 268
mm; USNM 77654 (holotype of C. cabezon), 230 mm; USNM 200014, 135
mm; SOSC (Ant. Br. 16-623C), 332 mm; SOSC (Ant. Br. 16-624E), (13)
170-403 mm; SOSC (Ant. Br. 18B-761), (10) 205-315 mm; SOSC (Ant.
Br. 18B-760), (4) 115-197 mm; SOSC (Ant. Br. 16B-625A), (7) 207-286
mm; SOSC (Ant. Br. 18B-757), 194 mm; SOSC (Ant. Br. 16B-642B), (5)
147-165 mm; SOSC (Ant. Br. 18B-764), (7) 190-220 mm; SOSC (Ant. Br.
16-627A), (3) 185-197 mm; SOSC (Ant. Br. 16-636B), (19) 97-123 mm;
SOSC (Ant. Br. 18B-759), (3) 180-206 mm; SOSC (Ant. Br. 16-639A), (2)
183-188 mm; SOSC (Ant. Br. 16-637A), 103 mm; SOSC (Ant. Br. 16-
633A), 120 mm; SOSC (Ant. Br. 16-631A), 193 mm; SOSC (Ant. Br. 18B-
763), (11) 177-210 mm; SOSC (Ant. Br. 16-630A), (2) 180-305 mm; SOSC
(Ant. Br. 18B-761), (26) 215-300 mm; UBC 56-236, 395 mm.

Holotype of C. affinis.—USNM 5789, 656 mm SL, 74
mm TL; collected from Cape San Lucas, Baja California
and described tenuously by Gill (1865) as a new species
of Caulolatilus; the specimen is a very badly dehy-
drated juvenile specimen preserved in alcohol; careful
examination has convinced me that it is a valid species
and a senior synonym of Caulolatilus cabezon Evermann
and Radcliff 1917 described from Peru and strangely a
senior homonym of Caulolatilus affinis Hildebrand 1946
(a junior synonym of C. princeps); Gill's specimen has
broken fins and is nearly completely depigmented;
however, a faint dark area appears above the pectoral fin
axil; the following counts and measurements were made
from the specimen and radiographs of the specimen: D.
IX, 24 (total of 33 elements); A. IT (?), 23 (total of 25
elements); C. 17; P 18; B. 6; total first arch gill rakers 8
+ 15; pored lateral-line scales 83 (estimate); cheek scales
16; opercular scales 13; body depth 24% SL (estimate);
head length (HL) 31% SL (estimate); orbit diameter 31%
HL (allometric); vertebrae 11 + 16; angle of preoper-
culum about 90°and serrate along upper limb only;
photographed.



Holotype of C. cabezon.—USNM 77654, 230 mm SL;
dark spot above pectoral axil; preoperculum serrate on
upper limb only, angle 90°; caudal truncate; D. VIII, 23;
A.1I, 22; C. 17; P, 18; B. 6; total first arch gill rakers 10 +
16; pored lateral-line scales 82 + 5 on tail; cheek scales
18; opercular scales 13; body depth 31% SL; head length
(HL) 32% SL; orbit diameter 23% HL (allometric); ver-
tebrae 11 + 16.

Caulolatilus princeps (Jenyns 1842)

Ocean Whitefish
Figure 16

Latilus princeps Jenyns 1842:52 (original description;
Chatham 1., Galapagos Is.) Giinther 1861:68 (list).

Dekaya anomala Cooper 1863:70, fig. 17 (original de-
scription; Catalina I., Calif.). Gill 1865:68 (synony-
mized with Caulolatilus anomalus); 1882:162 (synony-
mized Dekaya with Caulolatilus).

Caulolatilus princeps. Gill 1865:68 (synopsis). Locking-
ton 1881:14 (synopsis). dJordan and Gilbert 1883:368
(Cape San Lucas). Jordan and Bollman 1890:182
(Charles and Albemarle Is., Galapagos Is.). Jordan
and Evermann 1896:462 (checklist); 1898:2276 (synop-
sis). Snodgrass and Heller 1905:417 (Charles and
Albemarle Is., Galapagos Is.). Starks 1906:761
(Callao, Peru). Borodin 1928:22 (Galapagos
Is.). Jordan et al. 1930:357 (checklist). Barnhart
1936:196 (southern California). Herre 1936:217
(Galapagos Is.). Fowler 1944:57 (Chatham and Al-
bemarle I., Galapagos Is.). Nichols and Murphy
1944:254 (La Plata 1., Ecuador). Fowler 1945a:235
(synopsis). Hildebrand 1946:199 (Peru). Clothier
1950:59 (axial skeleton). Le Monte 1952:149, pl. 62
(color). Mann F. 1954 (Arica to Antofagasta,
Chile). Fitch 1958:57 (California). Orces 1959:81
(Ecuador). Smith and Bailey 1961:358 (dorsal fin
supports); 1962:7 (subocular shelf). Jow 1963:212
(Redding Rock, Humbolt Co., Calif.). Robinson
1965:52 (Willapa Bay, Wash.). Lavenberg and Fitch
1966:106 (larvae; Gulf of California). Smith and
Goldstein 1967:533 (eye lens protein). Chirichigno
1969:51 (Ecuador, Peru). Pattie and Baker 1969:1371
(west coast of Vancouver I., Canada). Fitch and

Lavenberg 1971:46 (California.) Miller and Lea 1972:
143 (California). Hart 1973:283 (drawing, Canada).

Caulolatilus anomalus. Gill 1865:68 (list; Catalina I.,
Calif.). Streets 1877:48 (list; California). Locking-
ton 1881:13 (synonymized C. anomalus with C. prin-
ceps).

Caulolatilus affinis Hildebrand 1946 (non Gill 1865):201,
fig. 44 (a junior homonym of Gill 1865), (original de-
scription; Peru). Chirichigno 1969:51 (Peru).

Caulolatilus princeps princeps. Roedel 1953:101 (Gala-
pagos Is.).

Caulolatilus princeps anomalus. Roedel 1953:101 (Cali-
fornia). Hubbs and Rechnitzer 1958:277 (Guadalupe
I., Baja California).

Diagnosis.—This species differs from all other Pacific
species of Caulolatilus in having a slender body depth
(23-28%, modally 25% SL). It can be distinguished from
C. affinis by its lack of a dark area above its pectoral fin
axil, lack of bright yellow diagonal mark under its eye,
and a higher number of dorsal spines (IX vs. VIII) and
pored lateral-line scales (99-115 vs. 80-91 in C. affinis).
Caulolatilus princeps can be separated from C. hubbsi
by the fact that the jaws reach posteriorly only to near
the anterior orbital rim, while the jaws reach to under the
middle of the eye in C. hubbsi. Caulolatilus princeps can
be distinguished from all species of Atlantic tilefishes by
its number of dorsal spines (usually nine) and pored
lateral-line scales. h
Description.—Dorsal fin elements VII-X (usually IX),
24-27; anal fin elements II, 20-26 (usually 24 or 25); pec-
toral fins 18-20 (usually 19); total first arch gill rakers 20-
26 (modally 23); pored lateral-line scales 99-115 (modally
105, plus 2-6 more on tail); cheek scales 9-16 (modally
13); opercular scales 11-20 (modally 14); scales above
lateral line 15-21 (modally 17); scales below lateral line
35-50 (modally 44).

Body width 12-17% (modally 14%) SL; caudal pedun-
cle length 8-13% SL; caudal peduncle depth 7-10%
(modally 7%) SL; head length (HL) 23-30% (modally
27%) SL; predorsal length 28-33% (modally 30%) SL;
head depth 78-92% HL; snout length 32-41% (modally
36%) HL; length of upper jaw 31-38% (modally 35%) HL;

Figure 16.—Caulolatilus princeps, ca. 330 mm SL, Magdelena Bay, Baja California (photograph by F. H. Berry).
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length of lower jaw 36-44% (modally 41%) HL; cheek
depth 23-31% (modally 26%) HL; opercular length 25-
30% HL; snout to dorsal margin of preoperculum 70-76%
HL: orbit diameter 18-26% HL (modally 22%, allomet-
ric): suborbital depth 11-17% HL (modally 14%, allo-
metric).

Four mandibular pores on each side; small teeth, up-
per and lower jaws with 22-32 canine teeth; both jaws
with a single antrorsely curved tooth at the rear, and
patches of villiform teeth at their symphyses.

Preoperculum finely serrate on upper limb only,
smooth on lower limb; preoperculum rounded with an
angle of about 95-115° (usually 105-110°), not as
angulate as other species of Caulolatilus; gill rakers
blunt; predorsal ridge neither prominent nor differently
pigmented; scales extend on top of head to about the an-
terior third of pupil; pectoral fin with scales at base;
caudal covered with fine scales; remaining fins naked.

Dorsal fin height about 7% SL, spinous portion slightly
lower than soft portion; dorsal fin base 59-68% SL; first
spine about twice in second; first and second spine un-
ited at bases; dorsal origin over pectoral fin base; all rays
branched; antepenultimate ray elongate, just reaching
hypural base.

Anal fin slightly lower than dorsal fin (about 6% SL);
anal fin base 37-43% SL; origin below the base of sixth
dorsal soft ray; anal fin with two spines, the first short,
stout and well hidden; the second spine is thin and flexi-
ble; the first ray may be segmented and unbranched, all
other rays branched; antepenultimate ray slightly
elongate, but not reaching hypural base.

Pectoral fins long and pointed, reaching to a vertical
with first or second anal soft ray; fin length 21-27% (mo-
dally 24%) SL; all rays branched except uppermost stout
ray which goes about 3.5 in length of fin.

Pelvic fins narrow and pointed, reaching, or just short
of reaching anus; length 14-17% SL; spine about 58% the
length of fin.

Caudal fin deeply emarginate, all principal rays
branched, except dorsal and ventralmost; 12 or 13 dorsal
and 11 or 12 ventral procurrent rays.

Color.—Fresh coloration according to Miller and Lea
1972; Fitch and Lavenberg 1971; and Roedel 1953: a cen-
tral light blue band running the length of the dorsal and
anal fins; pectoral fins bluish with a yellowish streak
near the center; caudal fin yellowish, and a yellow edging
on fins; preserved color of the body was yellowish brown
above, lighter ventrally; no dark area above pectoral axil,
inner side of pectorals with upper two-thirds purplish
brown, lower third yellow; preserved specimens reveal no
distinct body markings.

Biology.—Stomachs examined contained shrimp, crabs,
hermit crabs, anchovies, and lanternfish (Fitch and
Lavenberg 1971); a specimen from San Marcos Island,
Gulf of California contained copepods, polychaete worm
tubes, shell fragments, black volcanic sand, and quartz
sand.

Ripe females were examined from California;
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Guadalupe Island and Guaymas, Mexico; the
Galapagos; and Ecuador and were recorded for all
months except August. Fitch and Lavenberg (1971)
reported spawning from October to April off California.

Larvae of C. princeps are similar to the larvae of other
tilefishes, having numerous cephalic spines and serrated
ridges. Lavenberg and Fitch (1966) captured postlarvae
(24 mm SL) in April in the Gulf of California at a depth
of 0-15 m in water 200 m deep. They reported taking
other larvae in the stomach of albacore about 50 km off
the coast of California. Ahlstrom (pers. commun.) has
collected and drawn numerous C. princeps larvae. A
series of these larvae were kindly loaned by Ahlstrom.
Larvae of C. princeps somewhat resemble those of
Epinephelus sp. drawn by Smith (1971) except for the
prolonged dorsal and pelvic spines, and the 3 anal spines
and 24 vertebrae found in Epinephelus.

Distribution.—Found from the west coast of Vancouver
Island (lat. 48°41'-49°07'N), British Columbia (Pattie
and Baker 1969) and Willapa Bay, Wash. (Robinson
1965); however, considered rare north of Point Concep-
tion, Calif. Common along the coast of southern Califor-
nia and the channel islands; found along Baja Califor-
nia, including Guadalupe, Cerros, and the Revilla
Gigedo Islands; found throughout most of the Gulf of
California; a gap in distribution exists along western
Mexico and Central America (although listed in the col-
lection of UCR; F. H. Berry, pers. commun.) to Ecuador,
and this gap could be due to a lack of sampling or a real
gap due to temperature or bottom type; found along the
coast of Ecuador and the Galapagos Islands; apparently
rare south of Pisco, Peru; according to Mann F. (1954) C.
princeps occurs to Arica and Antofagasta, Chile (lat.
23°30'S), although this has not been verified by other
Chilean ichthyologists.

A depth range of 18-68 m has been recorded for C. prin-
ceps. Fitch and Lavenberg (1971) reported a range of 10-
150 m on a rocky bottom. L. P. Woods reported catching
C. princeps at less than 10 m from the Galapagos (pers.
commun.); C. princeps is apparently the shallowest
dwelling branchiostegid.

Material examined.—The largest specimen measured
470 mm SL, 570 mm TL. According to Fitch and Laven-
berg (1971), individuals that exceed 4.5 kg are rarely
seen, with 5.4 kg and about 1 m probably being about the
maximum for weight and length. They found that the
oldest fish, examined from several hundred 13 yr olds,
weighed 3.4 kg and was 648 mm long.

A total of 115 specimens, 20(larvae)-470 mm SL, were
examined. CALIFORNIA: USNM 27069, 470 mm; USNM 52971,
355 mm; LACM 2001, 290 mm; LACM 2349, (2) 203-275 mm; LACM 473,
260 mm; MCZ 32717, (2) 254-275 mm; ANSP 12223, 265 mm; USNM
46911, 355 mm; USNM 24973, (3) 277-280 mm; USNM 26863, (3) 272-400
mm; USNM 20004, 400 mm. BAJA CALIFORNIA: LACM 472, 325
mm; ZMK uncat., Gathathea 706, 245 mm; USNM 29369, 373 mm.
GULF OF CALIFORNIA: USNM 39048, 382 mm: USNM 83906, 440
mm; LACM 3644, 370 mm; UA 63-3-1, 222 mm; UA 70-52-1, 235 mm.
CEROS I.: AMNH 12026, 285 mm; AMNH 12023, 320 mm; AMNH
12025, 244 mm; USNM 47007, 315 mm. REVILLA GIGEDO I.: USNM
131420, 270 mm. GUADALUPEI.: LACM 3207, (5) 240-393 mm; ANSP !



89072, 390 mm. GALAPAGOS IS.: SOSC (Ant. Br. 18B-792B), (2) 320-
330 mm; SOSC (Ant. Br. 18B-797D), (5) 313-395 mm; SOSC (Ant. Br.
18B-792A), 375 mm; SOSC (Ant. Br. 18B-789), (8) 330-385 mm; SOSC
(Ant. Br. 16-HA115), (29) 242-303 mm; USNM 41439, 226 mm; USNM
49782, 370 mm; FMNH 22971, 285 mm; TABL (Ant. Br., at Florida State
Museum), 450 mm; MCZ 12856, (5) 265-330 mm; MCZ 12855, 378 mm;
MCZ 12554, (2) 365-383 mm; USNM 41343, 290 mm; USNM 41342, 243
mm; ANSP 89056, (3) 255-335 mm; ANSP 82004, 345 mm. ECUADOR:
SOSC (Ant. Br. 18B-771), (2) 425-450 mm; SOSC (Ant. Br. 16-623C), 450
mm. PERU: USNM 128050, 258 mm; USNM 128049, 135 mm; USNM
53476, 175 mm; USNM 128051 (holotype of C. affinis, Hildebrand 1946),
237 mm; USNM 77736, 263 mm; AMNH 7945, 196 mm; AMNH 7402, 308
mm; AMNH 7486, (2) 193-204 mm.

Holotype.—Kindly examined by J. E. Randall while at
the British Museum: BMNH 1917.7.7.25.8, 428 mm SL
specimen as a dried, varnished, half skin, glued to a
board with the label “C. Darwin, Beagle Voyage’’; 497
mm TL; body depth about 103 mm; head length (HL)
106 mm; head depth about 101 mm; orbit 21.9 mm; lat-
eral-line scales about 115 (part of lateral line missing
anteriorly); Jenyns 1842 described the species from Chat-
ham Island, Galapagos Archipelago as: D. VIII, 26; A. II,
26; B. 5(?); P, 18 or 19; P, I, 5; C. 15; “Colour.—Above,
and the fins, obscure greenish; sides obscure coppery,
passing on the belly into salmon-colour. Pectorals edged
with dull blue. Iris yellowish brown: pupil black-blue.”

Caulolatilus hubbsi n.sp.
Hubbs’ Tilefish

Figure 17

Holotype.—USNM 41421, 360 mm SL, Charles 1., Gala-
pagos Is., March 1888.

Paratypes.—USNM 50091, 350 mm SL, Albemarle I.,
Galapagos Is., ripe female; USNM 53476, 190 mm SL,
Callao, Peru; LACM 8836-3, (8) 222-325 mm SL,
Santa Inez Bay, Gulf of California, Mexico, April 1964;
RV Alaska stn. 64A2-35.

Diagnosis.—The new species is distinguished by the fol-
lowing combination of characters: mouth large with
thick fleshy lips, jaws extending posteriorly to under
middle of pupil (gape small and jaws extending only to
under anterior orbital rim in C. princeps and extending
only to under anterior part of pupil in C. affinis, the other
Pacific species of Caulolatilus); can be distinguished

from all Atlantic congeners by having usually nine dor-
sal spines and 100-110 pored lateral-line scales; easily
distinguished from C. affinis by the higher number of
pored lateral-line scales (100-110 vs. 80-89) in C. hubbsi,
and the lack of a dark area above the pectoral axil and
lack of yellow under the eye in C. hubbsi; C. hubbsi can
also be distinguished from C. princeps by the more
rounded profile and slightly deeper body in C. hubbsi
and the nearly truncate tail versus emarginate tail in C.
princeps.

Description.—The following counts and measurements
are of the holotype with the paratypes and other
specimens examined given in parentheses: dorsal fin
elements VIII (with gap where fourth spine is usually
found; pterygiophore present) [VIII(1), 1X(22), X(1)]
and 26 rays (23-27); anal fin II, 25 (23-26); pectoral 19 (18
rarely); branchiostegals 6; total first arch gill rakers 22
(21-26); pored lateral-line scales 107 (100-110); cheek
scales 13 (11-15); opercular scales 14 (10-15); scales
above lateral line 16 (15-18); scales below lateral line 42
(36-46); vertebrae 11 + 16.

Body depth 31% (24-29%) SL; body width 16% (13-
20%) SL; caudal peduncle length 10% (9-12%) SL;
caudal peduncle depth 8% (7-9%) SL; head length (HL)
29% (26-30%) SL; predorsal length 36% (29-35%) SL;
head depth 83% (72-90%) HL; snout length 38% (32-39%)
HL; length of upper jaw 39% (31-36%) HL; length of
lower jaw 44% (39-44%) HL; cheek depth 31% (23-29%)
HL; opercular length 27% (26-29%) HL; snout to dorsal
margin of preoperculum 73% (72-74%) HL; orbit
diameter 21% (20-24%) HL (allometric); suborbital
depth 16% (12-16%) HL (allometric).

Jaws extend to under middle of pupil; four man-
dibular pores per side (as in both C. affinis and C. prin-
ceps); teeth 27 + 23 canines along outer margin of lower
jaw; 32 + 31 canines along outer margin of upper jaw;
both jaws with antrorsely curved canine at rear and
patches of villiform teeth at their symphysis; preoper-
culum margin rounded with fine serrae (26-50) along
edge to just below angle; angle of preoperculum about
120° (95-110°); operculum with flat sharp spine; total gill
rakers on first arch 22 (21-26), as in C. princeps; predor-
sal ridge not prominent, nor differently pigmented; ridge
extends on head to above posterior margin of pupil, while
the scales extend on head to over anterior orbital rim (op-

Figure 17.—Holotype of Caulolatilus hubbsi (USNM 41421), 360 mm SL, Charles Island, Galapagos.
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posed to over anterior third of pupil in C. princeps).

Dorsal fin height about 7% SL; base 68% (66-68%) SL;
spinous portion about same height as soft portion; first
and second spines united at their bases, first spine 1.1 (to
1.6) in second spine; origin of dorsal over pectoral fin
base; rays all branched, antepenultimate ray elongate,
not reaching hypurals as in C. affinis.

Anal fin about same height as dorsal fin; fin base 40%
(39-42%) SL; origin below fifth or sixth dorsal soft ray;
two spines, first reduced.

Pectoral fins broad and pointed; 19 rays (rarely 18),
the dorsalmost ray stout and unbranched; fin length 24%
(23-28%) SL and reach to near anus.

Pelvic origin slightly anterior to that of C. princeps,
and about the same to those of C. affinis, or slightly pos-
terior of under ventral origin of pectoral fin base; fin
length 16% (15-17%) SL.

Caudal fin truncate or slightly emarginate; rays all
branched except dorsal and ventralmost; most of fin
covered with small scales.

Color.—Preserved color not distinguishable from C. prin-
ceps; some dark pigment is evident above pectoral fin ax-
il, though not a large dark area as in C. affinis; under-
side of pectoral fin darkly pigmented as in C. princeps.

Remarks.—This species, although distinguishable from
the other two Pacific species of Caulolatilus, appears to
possess characters from each and does not have the clear-
cut differences usually seen within the genus.

Distribution.—Found from California and the Gulf of

California southward to the Galapagos Islands and
Callao, Peru; found generally sympatrically with C. prin-
ceps and C. affinis (Fig. 18); recorded from 18 to 41 m
depths.

Material examined.—Nontype material. The following
specimens were axamined along with the type-specimens

previously designated. CALIFORNIA: MCZ 26798, 243 mm SL.
GULF OF CALIFORNIA: LACM 3644, (2) 305-390 mm
SL. GUADALUPE I.: LACM 3207, 280 mm; SOSC (Ant. Br. 18B 792B;
now at USNM), (2) 300-335 mm; TABL (Ant. Br. 18B 792B; now at
Florida State Museum), 355 mm; SOSC (Ant. Br. 18B 791A; now at
USNM), 317 mm; MIZS (CN 2816), 292 mm; MCZ 25752, 325 mm;
SOSC (Ant. Br. 18B 797D; now at USNM), (2) 313-325 mm. PERU:
USNM 77616, 222 mm. SANTA CATALINA I, CALIF.: USNM 24973,
208 mm. LOCALITY (?): USNM 26798, 283 mm.

The specimens listed above were not designated as
paratypes either because the specimens were not in good
condition or the data or locality was doubtful.

Etvmology.—This species is named in honor of Carl L.
Hubbs whose early and contemporary work on tilefishes
has added greatly to our knowledge of these fishes.

BRANCHIOSTEGUS RAFINESQUE 1815

('orvphaena. (non Linnaeus 1758) Houttuyn 1782:315
(type-species: Coryphaena japonica Houttuyn 1782 by
original designation); Houttuyn’s description based on
the general similarity to Linnaeus’ Coryphaena; the
description is brief, general, and without mention of
type-specimen disposition; a junior homonym of Cory-
phaena Linnaeus 1758. Lacépéede 1802:209.
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Coryphaenoides. (non Gunner 1765) Lacépéde 1802:219
(type-species: Coryphaenoides hottuynii Lacépéde
1802 by original description; a junior synonym of Cory-
phaena japonica Houttuyn 1782 and Coryphaena
branchiostega Gmelin 1788); the description is brief
and general; type-specimen disposition was not men-
tioned; a junior homonym of Coryphaenoides Gunner
1765, a genus of macrourid. Lacépede 1832:299.

Branchiostegus Rafinesque 1815:86; type-species:
Branchiostegus hottuynii (Lacépéde 1802).

Latilus Cuvier 1830:368 (in Cuvier and Valenciennes
1830); type-species: Latilus argentatus Cuvier 1830 by
original description and a substitution for Cory-
phaena sinensis Lacépéde 1802; a nomen dubium; type
was described by Cuvier (in Cuvier and Valenciennes
1830) and the type-specimen was deposited at MNHN.

Diagnosis.—Length of dorsal plus anal fin bases 80-97%
(modally 89%) SL; predorsal ridge prominent in only one
species (B. semifasciatus) and never modified into a flap;
vertebrae 10 + 14 (like Lopholatilus, but unlike
Caulolatilus (11 + 16)); dorsal fin elements VI-VIII
(usually VII), 14-16 (modal total = 22) (Table 8); dorsal
fin elements similar to Lopholatilus, but lower than
those of Caulolatilus (VI-X, 22-27; total mode = 32);
anal fin elements I or II (usually II except in B. semifas-
ciatus), 11-13 (modally = 14) (Table 9); anal elements
similar to Lopholatilus, but fewer rays than Caulolatilus
(I or II, 20-26); pored lateral-line scales 47-72 (Table 10)
(47-51 except in B. serratus; unique among tilefish
genera); first haemal spine over second anal ray (like
Lopholatilus; differing from Caulolatilus, over fifth to
seven anal ray); anal fin supports to haemal spine ratio
unique at 0.86:1; caudal fin truncate, rounded or
scalloped, never emarginate.

Description.—Body quadriform, head blunt; body depth
22-36% (modally 27%) SL; body width 10-15% (modally
13%); first arch gill rakers 18-24 (modally 21) (Table 11);
cheek scales 7-14; opercular scales 5-9; scales above
lateral line 6-11; scales below lateral line 16-31; caudal
peduncle length 13-18% (modally 15%) SL; caudal
peduncle depth 8-14% (modally 11%) SL; (Table 12);
head length (HL) 24-33% (modally 28%) SL; predorsal
length 27-37% (modally 32%) SL; head depth 82-108%
(modally 95%) HL; snout length 30-55% (modally 42%)
HL; length of upper jaw 34-47% (modally 42%) HL;
length of lower jaw 41-52% (modally 47%) HL; cheek
depth 27-49% (modally 40%) HL; opercular length 23-
32% (modally 26%) HL; snout to dorsal margin of
preoperculum 69-82% (modally 77%) HL; orbit diameter
20-37% HL (allometric); suborbital depth 10-35% HL
(allometric).

Jaws somewhat oblique and extend posteriorly from
midway under rear nostril and anterior rim of orbit to
below posterior rim of pupil; teeth of upper jaw in 1-3
rows of 13-30 short canines widening to 4-6 rows of
villiform teeth in a patch at symphysis, 1 or 2 anteriorly
curved teeth at the rear of the upper jaw; lower jaw with
1-3 antrorsely curved teeth, 1 or 2 rows of 13-25 canines
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Table 8.—Frequency distribution of the number of dorsal fin elements
in the species of Branchiostegus.

Soft elements

Species VI vii VII 14 15 16 i N
serratus 2 18 20 15 20
Japonicus 71 2 2 71 15 73
wardi 19 19 15 19
sawakinensis 8 8 15 8
albus 22 22 15 22
semifasciatus 54 1 53 16 54
doliatus 9 9 16 9
argentatus 33 33 15 33

Table 9.—Frequency distribution of the number of anal fin elements
in the species of Branchiostegus.

Soft elements

Species | I 11 12 13 x N
serratus 20 13 1 12 20
Japonicus 73 72 1 12 73
wardi 19 19 12 19
sawakinensis 8 1 7 12 8
albus 22 22 12 22
semifasciatus 52 2 2 52 13 54
doliatus 9 9 12 9
argentatus 33 1 31 1 12 33

Table 10.—Frequency distribution of the number of pored lateral-
line scales in the species of Branchiostegus.

Species 47 48 49 50 51 67 68 69 70 71 72 x SD
serratus 20 4 30 G120 4 1697, 1166
Jjaponicus SRS NS 48.4 0.97
wardi 2. BRI Y] 49.2 0.73
sawakinensts 1 2003 =2 48.8 1.04
albus 5L A6IN9 T 1] 49.3 1.03
semifasciatus 2 21 19 1 48.4 0.63
doliatus 4 4 1 49.7 0.71
argentatus 5 17 4 4 48.2 0.90

Table 11.—Frequency distribution of the number of first arch gill
rakers in the species of Branchiostegus.

Species 18 L19CN 20, =21 221 .23 24 x SD
serratus 10 9 1 186 0.61
Japonicus 2 ASSNTTN93 1 B8 1 21.7 | 1:04
wardi 8 T 3 — 1 19.9 1.05
sawakinensis 1 — 4 2 20.0 1.00
albus 112 3 1 214 0.96
semifasciatus 2 7 8 1T 11 1 20.7 1.19
doliatus 6 2 1 194 0.73
argentatus 1 12 16 1 20.6 0.63

widening to a patch of 3-6 rows of villiform teeth as in up-
per jaw.

Preoperculum finely serrate on upper limb, lower limb
with few or no serrae below angle; preopercular angle 85-
115°; operculum with a broad soft tablike spine; predor-
sal ridge always present, may be differentially pig-
mented; lateral line in low curve; head pores numerous,
mandibular pores number four or five (rarely 4) per side.

Scales large, embedded in pockets and ctenoid except



Table 12.—Range of proportional measurements of the species of Branchiostegus as percent standard length and percent head length.
Number in parenthesis is the mean percent.

Precent standard length Percent head length

Caudal Sub-

Body Body peduncle Head Predorsal Snout Orbit orbital

Species depth width depth length length length diameter depth
ot 2528 (27) 1214 (13) 1012 (11) 2426 (26)  27-32 (31) 3645 (41)  25.33 (27)  19-25 (22)
Jjaponicus 24-30 (28) 11-15 (13) 1012 (11) 26-30 (28) 31.37 (33) 36-556 (43) 20-37 (28) 17-35 (26)
et 23-26 (25) 1214 (13) 1014 (11) 2528 (27) 2936 (31) 3441 (37)  21.20 (26) 1622 (19)
gl T 25-29 (27)  11-14 (13) 1112 (11)  26-31 (28)  29.34 (32) 3946 (43) 2226 (23)  21.29 (25)
o 24.28 (26)  10-14 (12) 1013 (12)  26-20 (28) 2935 (32) 3047 (44)  21.29 (24)  21.30 (25)
st it 27-36 (20)  11-16 (13)  10-13 (11)  29.33 (31)  30-37 (34) 3447 (40) 2235 (28) 1622 (19)
doliatus 25.28 (26)  10-14 (12)  B-10 (9)  24-27 (27) 3032 (31) 8138 (36)  27-36 (33)  10-16 (14)
SeaRidik 2225 (24)  10-12 (11)  11-12 (11)  24-26 (25)  28-31 (30) 3041 (36) 2536 (30)  14-24 (19)

in head region where they are mostly cycloid; scales in a
patch on pectoral base; caudal covered with fine scales,
remaining fins naked; body scales nearly all regenerated.

Dorsal fin continuous, height 6-10% SL, base 50-66%
SL; antepenultimate ray elongate; dorsal spines thin,
usually flexible; first and second spines joined at their
bases; two predorsal interneural bones present.

Anal fin continuous, slightly lower or nearly the same
height as dorsal fin; base 27-37% SL; one or two spines
(usually two), first spine 1.5-3.0 in length of second;
penultimate ray elongate.

Pectoral fins pointed, reaching to anus or beyond;
length 22-34% SL; uppermost ray stout, remaining rays
branched.

Pelvic fins long and usually pointed, inserted below
posterior margin of pectoral origin; length 11-19% SL.

Caudal with 17 principal rays, 15 branched; margin
truncate rounded or scalloped, usually with slightly ex-
tended tips; caudal with 10-11 (usually 10) dorsal and 9-
10 (usually 9) ventral procurrent rays.

Branchiostegus serratus
Dooley and Paxton 1975

Figure 19

Branchiostegus serratus Dooley and Paxton 1975:151
(original description; Newcastle, N.S.W., Australia).
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Diagnosis.—This species differs from all congeners by
the following: a series of 18 or 19 dark tapered vertical
bars on the dorsal portion of the body, 67-72 pored
lateral-line scales; differs from B. doliatus (East Africa)
by the fewer lateral-line scales (49-51), pigmented oper-
culum and predorsal ridge and fewer dorsal spines (6)
found in B. doliatus; differs from B. semifasciatus (West
Africa) by the dark pigment above the pectoral fin ax-
illae and fewer dorsal spines (6) found in semifasciatus.

Description.—Dorsal fin elements VI(rarely)-VII, 15;
anal fin II, 12-13 (rarely); pectoral fin 17 (rarely 18; prin-
cipal caudal rays 17; cheek scales 10-13; opercular scales
5-7; scales above lateral line 7-10; scales below lateral
line 20-25; pored lateral-line scales to hypural base 67-72
(plus 2 on tail); total first arch gill rakers 18-20;
branchiostegal rays 6; vertebrae 10 + 14.

Body depth 25-28% (modally 27%) SL; body width 12-
14% (modally 13%) SL; caudal peduncle depth 10-12%
(modally 11%) SL; caudal peduncle length 16-18%
(modally 17%) SL; head length (HL) 24-26% (modally
26%) SL; predorsal length 27-32% (modally 31%) SL;
head depth 98-108% (modally 101%) HL; snout length
36-45% (modally 41%) HL; length of upper jaw 37-43%
(modally 42%) HL; length of lower jaw 45-51% (modally
48%) HL; cheek depth 39-47% (modally 44%) HL; oper-
cular length 24-29% (modally 26%) HL; snout to upper
margin of preoperculum 74-79% (modally 78%) HL; or-

; : e

Figure 19.—Drawing of the holotype of Branchiostegus serratus (AMS 1.16207-400), 285 mm SL, New South
Wales, Australia.
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bit diameter 25-33% (modally 27%, allometric) HL; sub-
orbital depth 19-25% (modally 22%, allometric) HL.

For a more detailed description see Dooley and Paxton
(1975).

Color.—Silvery white body with some overlying yellow-
orange and 18 or 19 dark blue-violet tapered vertical
bars, bars shorter anteriorly and posteriorly; iris golden;
black area on dorsal margin of orbit; cheeks silver-white
with an oblique dark band from preoperculum nearly to
orbit; snout yellow-orange with black area on medial por-
tion of upper lip; dorsal head colored as snout with over-
lying gray hue; predorsal ridge yellow; dorsal fin mem-
brane dusky, spinous portion dusky with narrow yellow
margin; some diffuse yellow in front of first ray and el-
liptical yellow spots along dorsal margin between each
ray, decreasing between rays 8 and 9, disappearing
between rays 12 and 13, last ray dusky; anal membrane
translucent; pectoral fin opaque with black edging on
first and second rays; pelvic fin translucent; caudal fin
base orange, central portion yellow with medial black
area; medial posterior edge of caudal, dorsal, and anal
lobes black; color based on fresh specimens.

Biology.—Stomach contents of seven specimens were ex-
amined and revealed remains of fish (Apogonops
anomalous), mollusks (bivalves and gastropods),
crustaceans (crabs, amphipods, and stomatopods), and
polychaetes; it appears to be a benthic carnivore (Dooley
and Paxton 1975). Selected market specimens were dis-
sected to determine the sex and reproductive state. A
deviation from the expected 50/50 sex ratio was found for
B. serratus. Under 380 mm the 29 specimens exhibited
an almost even ratio between sexes. However, larger sizes
were only identified as males. Perhaps either males reach
a larger size, there is schooling according to sex, or there
is protogynous sex reversal. The only ovaries of B. ser-
ratus examined were collected in June and were filled
with ova from 0.2 to 0.9 mm in diameter (Dooley and
Paxton 1975). The larvae, although unknown, probably
resemble those of B. japonicus (Okiyama 1964). Larvae
of four of the five tilefish genera have a similar arrange-
ment of head serrations and spinules.

Distribution.—Branchiostegus serratus is known only
from Cape Moreton, Queensland and the coast of New
South Wales, where it is trawled from Coff’s Harbour
(lat. 30°20'S) to Lake Illawarra (lat. 34°30'S). The only
depth record, well documented, is 110-150 m, from a
State Fisheries trawl off Newcastle (lat. 33°S).
Branchiostegus serratus has been recorded from 126 to
162 m and is often caught in the same trawl with B. war-
di; the only other species of Branchiostegus known from
Australia. Neither the Thetis Expedition of 1898 which
trawled off Port Stephens-Newcastle in 60-100 m (Waite
1899) nor the Endeavour Collections of 1909-1910 which
trawled from 30 to 110 m in the same area (McCulloch
1911) took any specimens of Branchiostegus. Branchio-
stegus wardi was not known until its collection in 1928
and its subsequent description in 1932 (Whitley 1932).
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Both species of Branchiostegus are now common in the
fish markets of Sydney (Dooley and Paxton 1975). It may
be that both species are more abundant now than 60-70
yr ago. Fluctuations in the abundance of the North At-
lantic Lopholatilus chamaeleonticeps have been well
documented (Collins 1884).

Material examined.—A total of 20 specimens (213-405
mm SL) in the type-series were examined (all that were

designated; Dooley and Paxton 1975). AUSTRALIA: AMS
1.16207-004, 285 mm (holotype). Paratypes: AMS 1.16207-002, 285 mm;
USNM 209532, 290 mm; USNM 209533, 245 mm; AMS 1.15916-003-006,
(4) 263-275 mm; AMS IB.5074, 240 mm; AMS 1.15885-006, 228 mm; AMS
1B.2908, 405 mm; AMS uncat., (4) 237-302 mm; BMNH 1973.7.17.3, 232
mm; MNHN 1973-36, 235 mm; CAS 28355, 229 mm; QM 1-8707, 268 mm;
QM I-8968, 213 mm.

Holotype.—AMS 1.16207-004, 285 mm SL, 355 mm TL;
500 g (preserved); specimen in good condition with dark
banding clearly visible, however yellow pigmentation
fading; Newcastle, N.S.W.; collected 8 May 1971 by
trawl, purchased in Sydney fish market by J. Paxton; D.
VII, 15; A. 11, 12; P, 17; B. 6; C. 17; vertebrae 10 + 14; gill
rakers on first gill arch 7 + 11; pored lateral-line scales 70
+ 2; scales above lateral line 8; scales below lateral line
22; cheek scales 10; opercular scales 7; body depth 26%
SL; body width 13% SL; head length (HL) 25% SL; head
depth 98% HL; orbit 27% HL; suborbital depth 23% HL.

Branchiostegus japonicus (Houttqyn 1782)
Aka-Amadai; Red Horsehead

Figure 20

Coryphaena japonica (not of Linnaeus 1758) Houttuyn
1782:315 (original description; southern Japan; de-
scription brief and general; refers to a common name
“Japanese orange-fish,” as a dolphin from its blunt
head; color bright yellow; body covered with fine
scales; D. 24; P. 14; v. 6; C. 17; no type desig-
nated. Gmelin 1788:1194 (listed from the Sea of
Japan). Lacépéede 1802:220 (synonymized with Cory-
phaenoides hottwynii, a junior synonym). Jordan and
Snyder 1901a:745 (senior synonym of Latilus sinensis
= Latilus argentatus); 1902:489 (synonymy). Sny-
der 1912a:417 (synonymy).

?Coryphaena branchiostega Gmelin 1788:1194 (uncer-
tain synonymy; ‘“Asiatic Ocean”).

?Coryphaenoides hottuynii (not of Gunner 1765; a genus
of macrourid) Lacépede 1802:219 (original description;
very brief).

Branchiostegus hottuynii. (Lacépéde 1802) Rafinesque
1815:86 (substitute for Coryphenoides Lacépéde 1802,
preoccupied by a genus of macrourid, Gunner 1765);
possibly misspelled by Rafinesque, although spelled
two ways by Lacépéde 1802.

Latilus japonicus. Jordan and Snyder 1901a:745 (sub-
stitute for Coryphaena japonica Houttuyn 1782);
1902:489 (synonymy and description; Japan). Jor-
dan et al. 1913:187 (synonymy). Jordan and Thomp-
son 1914:260 (Japan).



Figure 20.—Branchiostegus japonicus (after Abe 1965; listed as B. japonicus auratus).

Latilus ruber Kishinouye 1907:59 (original description;
Japan). Snyder 1912a:417 (list; Japan). Jordan et
al. 1913:187 (junior synonym of Latilus japonicus).

Branchiostegus japonicus. Jordan and Hubbs 1925:248
(Branchiostegus a senior synonym of Latilus. Chu
1931:137 (list). Tanaka 1931:89 (color pl. I C; ““aka,”

Fowler 1949:56 (list). Yasuda and Ko-

Kamohara 1952:51 (Tosa,
Japan). Mori 1952:95 (Pusan, Korea). Herre 1953:
181 (Philippines). Irie 1953:14 (diagnosis). Okada
1955:261 (description). Chyung 1961:372 (Korea).
Liang et al. 1962:49 (description; Taiwan). Okada
1966:270 (Japan).

Branchiostegus japonicus japonicus. Ochiai 1953:306
(originally recognized; Japan). Tomiyama and Abe
1958:158, pl. 468 (color). Matsubara 1963:596 (draw-

red form).
saka 1950:855 (growth).

ing and description). Okiyama 1964:1 (lar-
vae). Abe 1965:146 pl. 436 (color). Kamohara
1967:78, pl. 39 (color). Kitahara 1968:300
(fishery). Lindberg and Krasyukova 1971:154, pl. 154
(key and description). Shiino 1972:86 (common
name).

Branchiostegus argentatus. (not of Cuvier 1830) Bur-
gess and Axelrod 1973:533, pl. 495 (color).

Diagnosis.—Can be distinguished from all other species
of the genus by the following combination of external
characters: head without silver bar from under eye to up-
per lip, may have silver triangular area behind orbit,
dark predorsal ridge, body primarily reddish, may have
vellowish tint, preoperculum angle 90-95° without notch
above angle, jaws reach posteriorly to under pupil, large
eve (usually 28% HL), caudal rounded with five radiat-
ing vellow stripes (ventral two are not nearly parallel as
in B. argentatus), dark triangle on lower lobe of caudal as
in B. argentatus; can be distinguished from B. albus by
the dark predorsal ridge, more posterior position of the
jaws, lack of notched preoperculum, larger eye, red color,
tail stripes, and dark triangle found in B. japonicus; can
be distinguished from B. argentatus, the other common
the one or usually two silver bars
under the orbit, the series of dark spots ascending along

sympatric species, by
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the dorsal fin membrane, the orange-golden body color,
usual two longitudinal orange body stripes, and the two
central parallel yellow tail stripes found in B. argen-
tatus.

Description.—Dorsal fin elements VII (very rarely VIII),
15 (rarely 14); anal fin elements II, 12 (very rarely 13);
pectoral fin 17-19 (usually 18); total first arch gill rakers
19-24 (modally 22); pored lateral-line scales 47-50
(modally 48, plus 2-4 on tail); cheek scales 7-10 (modally
8); opercular scales 5-8 (modally 6); scales above lateral
line 7-9 (modally 8); scales below lateral line 17-25
(modally 22).

Body depth 24-30% (modally 28%) SL; body width 11-
15% (modally 13%) SL; caudal peduncle length 15-16%
SL; caudal peduncle depth 10-12% (modally 11%) SL;
head length (HL) 26-30% (modally 28%) SL; predorsal
length 31-37% (modally 33%) SL; head depth 82-100%
(modally 95%) HL; snout length 36-55% (modally 43%)
HL; length of upper jaw 38-43% (modally 40%) HL;
length of lower jaw 41-47% (modally 44%) HL; cheek
depth 34-47% (modally 37%) HL; opercular length 23-
32% (modally 25%) HL; snout to dorsal margin of
preoperculum 74-79% (modally 76%) HL; orbit diameter
20-37% (modally 28%, although allometric) HL; subor-
bital depth 17-35% (modally 26%, allometric) HL.

Jaws slightly oblique and terminal, mouth small with
jaws extending posteriorly to under anterior third of
pupil; teeth on outer margin of upper and lower jaws fine
and number about 20, an enlarged tooth at the rear of the
upper and lower jaws; both jaws with villiform tooth
patches at their symphyses as other species of Branchio-
stegus.

Preoperculum finely serrate on upper limb, lower limb
with few serrae; margin above angle not indented as in B.
albus; operculum with broad single soft tablike spine;
gill rakers well developed (longest about half pupil
diameter); predorsal ridge extending from origin of dor-
sal fin to over middle of pupil; lateral line in low curve;
head pores numerous, mandibular series with five pores
on each side; scales small and ctenoid over most of body,
cycloid around head region; scales on head extend to over



middle of pupil; pectoral fin with small patch of scales at
base; caudal fin with fine scales; other fins naked.

Dorsal fin height about 10% SL; fin base 50-61%
(modally 58%) SL; first and second spines thin and close
together, united at their bases; first spine about 1.6 in
length of second; dorsal margin over ventral margin of
pectoral base; first dorsal ray may be unbranched, the
remainder branched; antepenultimate ray elongate,
reaching well past hypural base.

Anal fin about same height as dorsal; fine base 28-33%
(modally 31%) SL; origin below about fifth dorsal ray;
two spines, first 2-3 times in length of second; first ray
may be unbranched, remaining branched; penultimate
ray elongate, reaching to hypural base; last ray divided.

Pectoral fin elongate, reaching anus; fin length 22-30%
(modally 25%) SL; dorsalmost ray stout and un-
branched, second ray may be undivided; stout ray 3-4
times in length of fin.

Pelvic fin origin below middle of pectoral fin base; not
broad; reach posteriorly to about halfway between pel-
vic base and anal fin. Caudal fin rounded with tips
slightly extended; 10 or 11 dorsal and 9 or 10 ventral
procurrent caudal rays.

Color.—Preserved color as follows: body pink or red-
dish with slight yellow hue, may have faint underlying
red bars corresponding to myosepta; head may have sil-
ver postorbital or suborbital areas, but no silver subor-
bital bars; dorsal fin translucent or pinkish with some
dusky areas, but no series of dark areas as in B. ar-
gentatus; pectorals dusky; pelvics opaque, with some
overlying dusky pigmentation; anal fin translucent along
base, the remainder dusky; caudal with usually five
radiating thin yellow bands, lower lobe covered by a dark
triangle; dark predorsal ridge.

Remarks.—There are at least three sympatric species of
Branchiostegus in the waters of Japan and China.
Branchiostegus japonicus (Houttuyn 1782) was first de-
scribed from southern Japan. Houttuyn (1782) did not
mention a type-specimen and a search for his type has
been unsuccessful. In order to clear up a complex nomen-
clatural problem, a neotype is here designated as a 267-
mm specimen from Nanao, Japan collected by the Al-
batross cruise and deposited in the National Museum of
Natural History (USNM 150133). Valenciennes (in
Cuvier and Valenciennes 1833:495) mentioned that
Langsdorff collected and deposited a specimen in the
Berlin Museum that Langsdorff thought was a redis-
covery of Houttuyn’s (1782) Coryphaena japonica. Valen-
ciennes (in Cuvier and Valenciennes 1833) mistakenly
assumed that the specimen was actually another speci-
men of their previously described (1830) Latilus (=
Branchiostegus) argentatus (Cuvier, in Cuvier and Val-
enciennes 1830). With the kind cooperation of C. Karrer
(ZMB), the specimen referred to by Valenciennes (in
Cuvier and Valenciennes 1833) (ZMB 8791) was photo-
graphed and examined. The specimen is stuffed and in
poor condition, but is undoubtedly that of B. japonicus,
as Langsdorff first assumed. The position and shape of
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the jaws, the lack of indention of the preopercle, and
large eye distinguish it from both B. argentatus and B.
albus. Houttuyn’s (1782) original description, although
rather brief and general, gave meristics (nondistinctive)
—mentioned its blunt head, fine scales, and orange-yel-
low coloration. Although B. japonicus is generally reddish
overall, specimens appear orange-yellowish upon preser-
vation. It is possible that Houttuyn’s description refer-
red to B. argentatus (Cuvier, in Cuvier and Valen-
ciennes 1830), due to the orange-yellow bands often seen,
but the predominantly silvery color, dark upper body,
and pinkish-white belly of B. argentatus seem to vary
from Houttuyn’s color description.

Considerable confusion exists with regard to the re-
maining two species of Chinese-Japanese Branchio-
stegus. Apparently shortly after Cuvier’s (1830) descrip-
tion of Latilus (= Branchiostegus) argentatus, Tem-
minck and Schlegel (1846) misassigned Latilus (=
Branchiostegus) argentatus to an undescribed species.
Examination of Cuvier’s (in Cuvier and Valenciennes
1830) type (MNHN 8153) has confirmed its identity.
Temminck and Schlegel’s (1846) error has been per-
petuated by other authors until now. This species has
been considered as at least five different species and
presently is usually incorrectly considered as a sub-
species Branchiostegus japonicus auratus.

The undescribed species incorrectly considered by
Temminck and Schlegel (1846) and subsequent authors
as B. argentatus will be herein described as Branchio-
stegus albus n.sp. .

Distribution.—Found from the southern island of Japan
(Honshu) as far north as Akita (lat. 39°43'N, long.
140°07'E) on the Sea of Japan and to Tokyo Bay on the
Pacific coast; along both coasts of Honshu and through-
out the East China Sea including South Korea; through-
out the Ryukyu Islands to Okinawa; from Taiwan and
the Philippines; and along the China coast and South
China Sea to off South Vietnam (lat. 15°40'N, long.
109°25'E). Not confirmed from the Indian Ocean.
Previous records from South Africa (Smith 1949) are at-
tributable to B. sawakinensis. Known depth ranges from
200 m in the South China Sea to 80 m off Taiwan.

Material examined.—Total of 76 specimens, 61-303 mm

SL. JAPAN: UMMZ (uncat. series coll. by C. L. Hubbs, 1929), un-
numbered spec., 61 mm SL; (H29-31), 280 mm; (H29-247), 150 mm;
(H29-231-235), 176 mm; (302), 71 mm; (526), 110 mm; (H29-249), (3) 63-
120 mm; (H29-185), 148 mm; (H29-128), (5) 93-195 mm; (123), 207 mm;
(unnumbered), 187 mm; (unnumbered), (2) 170-187 mm; (H29-236), 260
mm; (H29-183), 216 mm; (H29-185-63), 201 mm; (H29-255), 160 mm;
(H29-222), (2) 92-135 mm; (H29-259), 150 mm; (unnumbered), 149 mm;
(unnumbered), 106 mm; (H29-240), 76 mm; (H29-209), (6) 82-140 mm;
(H29-248), 76 mm; (uncat. Tokaiku Fish. Lab.), (2) 175-188 mm; USNM
28585, 247 mm; USNM 150133, 267 mm (neotype); USNM 44924, 303
mm; USNM 50252, 203 mm; USNM 71138, 208 mm; USNM 71377, (4)
132-141 mm; USNM 71284, 125 mm; USNM 151655, 136 mm; USNM
57489, 161 mm; USNM 59671, 180 mm; ZMK uncat., 136 mm; FMNH
57210, (2) 100-144 mm; FMNH 58765, 105 mm; MIZS (CN-2714), 199
mm; FAKU 17927, 213 mm; FMNH 58766, 131 mm; FAKU 17934, 202
mm; FAKU 17947, 185 mm; AMNH 3706, 190 mm; AMNH 12993, (2)
225-236 mm. OKINAWA: USNM 71814, 218 mm; USNM 71815, 245
mm. TAIWAN: Taiwan Univ. uncat., (3) 182-215 mm. PHILIP-



JINES: USNM 5255; USNM 14951, 205 mm. CHINA: USNM 86437,
66 mm: CAS uncat., GUF reg. 1771, 163 mm; CAS uncat., GUF reg.
2077, (4) 85-130 mm; UMMZ uncat., . H29-151, 286 mm. LOCALITY
JNKNOWN: MNHN 999, (2) 290-395 mm.

Neotype.—USNM 150133, 267 mm SL, 325 mm TL; 323
z (preserved); specimen in fair condition; faded with sil-
ver area at posterior orbit; upper body dark, lower body
silver; dark predorsal ridge; Nanao, Japan (Albatross ex-
pedition); D. VII, 15; A. II, 12; P, 17 (left) 18 (right); B. 6;
C. 17; gill rakers on first gill arch 7 + 1 + 14; pored
lateral-line scales 49 + 3 on tail; scales above lateral line
8; scales below lateral line 21; cheek scales 9; opercular
scales 6; body depth 29% SL; body width 12% SL; head
length (HL) 29% SL; orbit 24% HL; suborbital depth
31% HL; vertebrae 10 + 14.

Branchiostegus wardi Whitley 1932
Figure 21

Branchiostegus wardi Whitley 1932:335 (original descrip-
tion; Port Stephens, N.S.W., Australia); 1962:154
(Australia). Marshall 1964:164 (Queensland, Aus-
tralia).

Branchiostegus sp. Marshall 1928:189 (Queensland).

Diagnosis.—Can be easily distinguished from B. ser-
ratus, the other Australia branchiostegid, by its lack of
dark vertical body bars, tail with two yellow parallel
bands, dorsal lobe of caudal yellowish with some gray,
ventral lobe with black triangle; and 48-51 pored lateral-
line scales (vs. 67-72 in B. serratus). Branchiostegus war-
di has the least body depth (23-26%, modally 25% SL) of
all species of Branchiostegus; only B. argentatus has a
lesser body depth (22-25%, modally 24% SL); B. wardi
can be distinguished from B. argentatus by the larger or-
bit diameter (25-36%, modally 30% HL found in B. argen-
tatus vs. 21-29%, modally 26% HL in B. wardi), the series
of dark medial marks along the dorsal fin membrane,
and the position of the jaws under the posterior orbital
rim in B. artentatus; B. wardi shares the shortest subor-
bital depth with B. argentatus and B. semifasciatus
(found only from West Africa, and with six dorsal spines).

Description.—Dorsal fin elements VII, 15 (as in all

species of Branchiostegus except B. semifasciatus and B.
doliatus, both with VI, 16); anal fin II, 12; pectoral fin 17-
19 (rarely 17 or 19); total first arch gill rakers 19-23
(modally 20); pored lateral-line scales 48-51 (modally 49,
plus 2 on tail); cheek scales 8-11 (usually 10 or 11); oper-
cular scales 5-8 (usually 7); scales above lateral line 7-10
(usually 8); scales below lateral line 21-27 (usually 22).

Body depth 23-26% (modally 25%) SL; body width 12-
14% (modally 13%) SL; caudal peduncle length 14-17%
(modally 16%) SL; caudal peduncle depth 10-14%
(modally 11%) SL; head length (HL) 25-28% (modally
27%) SL; predorsal length 29-36% (modally 31%) SL;
head depth 81-95% (modally 90%) HL; snout length 34-
41% (modally 37%) HL; length of upper jaw 40-45%
(modally 42%) HL; length of lower jaw 44-50% (modally
45%) HL; cheek depth 35-42% (modally 38%) HL; oper-
cular length 26-30% (modally 28%) HL; snout to dorsal
margin of preoperculum 69-75% (modally 74%) HL; orbit
diameter 21-29% (modally 26%, although allometric)
HL; suborbital depth 16-22% (modally 19%, although al-
lometric) HL.

Jaws extend posteriorly to under middle of pupil; teeth
on outer margin of jaw well developed, about 20 in each
jaw, including a single enlarged anteriorly curved tooth
at the rear of both jaws.

Preoperculum finely serrate only on upper limb, lower
limb smooth; preopercular angle 100-110°; operculum
with broad single soft tablike spine (as all congeners); gill
rakers elongate (longest equal to half diameter of pupil);
predorsal ridge relatively prominent and dark, ex-
tending from dorsal fin to near margin of head scalation
over anterior orbit; lateral-line pores in shallow curve;
head pores numerous, mandibular series with five pores
per side; scales ctenoid over most of body, cycloid in head
region; scales on head extend to anterior orbit; pectoral
fins with patch of scales at their base; caudal fin finely
scaled; remaining fins naked.

Dorsal fin height about 9% SL; nearly uniform in
height except for most anterior and posterior portions;
fin base 56-62% (modally 59%) SL; first and second
spines close together and united at their base; first spine
about twice in length of second spine; dorsal origin
slightly behind pectoral base; all rays branched; ante-
penultimate ray somewhat elongate, almost reaching hy-
pural base.

Figure 21.—Branchiostegus wardi, 250 mm SL, New South Wales, Australia (retouched photograph by J. R. Paxton).
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Anal fin about same height as dorsal fin; fin base 27-
32% (modally 30%) SL; origin below between fifth and
sixth dorsal soft rays; two spines, first about twice in
length of second; first ray may be unbranched, all other
rays branched; penultimate ray elongate, slightly longer
than elongate ray, reaching to hypural base.

Pectoral fins broad, reaching to below between third
and fourth dorsal soft rays, not reaching anus; fin length
23-25% (modally 24%) SL; all rays branched except stout
uppermost ray; stout ray nearly 4 times in length of fin.

Pelvic fins origin below ventral margin of pectoral
base; reach to slightly less than half way between origin
of pelvics and anal fin; length 13-15% (modally 14%) SL;
spine about 1.7 in length of fin; caudal fin with 17 rays,
fin truncate and scalloped to give a sigmoid margin.

Color.—Fresh coloration: body without vertical bars,
dark brown above, lighter below; silver-white belly;
snout purple; top of head dark; dark predorsal ridge;
cheeks silver; dorsal fin membrane dusky dorsally;
spinous and ventral portions lighter with some yellow;
anal fins and pelvics dusky; pectoral with dark dorsal
margin, upper half of fin dusky, lower half transparent;
tail with dark triangle on lower lobe (as in B. argentatus
and B. japonicus) with dorsal and ventral margins yel-
low; two parallel medial bands with gray intermediate;
dorsal caudal lobe yellowish with some gray.

Remarks.—Often caught along with B. serratus off
eastern Australia; stomach analysis of B. wardi revealed
it to be a benthic carnivore, feeding on fish (Apogonops
anomalous), mollusks (bivalves and gastropods),
crustaceans (crabs, amphipods, and stomatopods), and
polychaetes (Dooley and Paxton 1975). Selected
specimens of B. wardi were dissected to determine sex
and reproductive state; a deviation from a 50/50 sex ratio
was found; specimens under 300 mm were predominantly
females; above 300 mm, only males were identified;
either males reach a larger size, or protogynous sex rever-
sal exists. Ovaries were collected from specimens taken
in June, July, September, and January; the ovaries
measured 35-50 mm in length and 10-20 mm in diameter;
ova ranged from 0.2 to 0.8 mm in diameter. No seasonal
changes in gonads were observed, perhaps indicating
multiple spawnings during the year (Dooley and Paxton
1975). The larvae are unknown, but probably resemble
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those of B. japonicus (Okiyama 1964). The largest
specimen known is a 401 mm SL specimen captured off
New Caledonia (P. Fourmanoir, pers. commun.).

Distribution.—Known from southern Queensland
(Noosa Heads) to Sydney, N.S.W., Australia; also a new
record for New Caledonia was caught near the edge of the
barrier reef at 250 m off Nouméa (P. Fourmanoir, pers.
commun.); depth distribution is between 100-250 m.

Material examined.—Total of 19 specimens, 215-336 mm

SL.. AUSTRALIA: USNM 176980, (2) 215-245 mm SL; SOSC 560 (at
USNM), (8) 215-283 mm; UNC uncat., (8) 246-336; AMS IA.5130
(holotype), 327 mm.

Holotype.—Counts and measurements made by J. R.
Paxton, AMS IA.5130, 327 mm SL, 396 mm TL; D. VII,
15; A. 11, 12; P, 18; B. 6; C. 17; total first arch gill rakers 8
+ 13; pored lateral-line scales 49; scales above lateral
line 6.5; scales below lateral line 27; body depth 26% SL;
body width 14% SL.

Branchiostegus sawakinensis
Amirthalingam 1969

Shawra; Theena; Freckled Tilefish
Figure 22

Branchiostegus japonicus (not of Houttuyn 1782). Bar-
nard 1927:500 (Natal and Zululand, South Africa).
Fowler 1934:474 (Durban, South Africa). = Smith 1949:
188, pl. 16 (South Africa).

Branchiostegus sawakinensis Amirthalingam 1969:129,
pl. 1 (color), (original description; Sawakin, Sudan,
Red Sea).

Diagnosis.—The only species of Branchiostegus with
about six or seven rows of black spots on the sides of the
body posterior to the pectoral fins; has a dark spot above
the pectoral axil (a character shared only with B. semi-
fasciatus from West Africa); B. sawakinensis can be easi-
ly distinguished from B. semifasciatus by the 19 or 20
dark body bars found in B. semifasciatus; B. sawakinen-
sis has a caudal fin similar in coloration (e.g., dark ven-
tral lobe with two parallel yellow bands above) to B.
Japonicus, B. argentatus, and B. wardi. Branchiostegus

Figure 22.—Branchiostegus sawakinensis, 283 mm SL (specimen later dissected), Sudan, Red Sea.
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sawakinensis can be distinguished from the former three
species by the previously mentioned color characters plus
a series of dark areas between the dorsal fin elements
bases.

Description.—Dorsal fin elements VII, 15; anal fin II, 12

,(rarely 11); pectoral fin 18 or 19; total first arch gill rakers
18-21 (modally 20); pored lateral-line scales 47-50
(modally 49); cheek scales 8-11 (modally 10); opercular
scales 6-8; scales above lateral line 8-9; scales below
lateral line 19-21.

Body depth 25-29% (modally 27%) SL; body width 11-
14% (modally 13%) SL; caudal peduncle length 15-17%
(modally 16%) SL; caudal peduncle depth 11-12%
(modally 11%) SL; head length (HL) 26-31% (modally
28%) SL; predorsal length 29-34% (modally 32%) SL;
head depth 85-95% (modally 91%) HL; snout length 39-
46% (modally 43%) HL; length of upper jaw 40-47%
(modally 43%) HL; length of lower jaw 47-51% (modally
48%) HL; cheek depth 37-49% (modally 43%) HL; oper-
cular length 25-27% HL; snout to dorsal margin or
preoperculum 73-77% (modally 76%) HL; orbit diameter
22-26% (modally 23%) HL; suborbital depth 21-29%
(modally 25%) HL.

Jaws extend posteriorly to under middle of pupil;
teeth, well-developed canines in both jaws; each jaw with
about 25 teeth including a single enlarged forward curved
tooth at the rear of both jaws; upper and lower jaws with
a patch of villiform teeth at their symphyses.

Preoperculum finely serrate only to just below angle,
lower limb smooth; preopercular angle 95-100°; oper-
culum with broad soft tablike spine as other species of
Branchiostegus; well-developed gill rakers (longest
slightly greater than half pupil diameter); predorsal
ridge not prominent, but darkly pigmented; lateral line
in shallow curve; head pores numerous and d_fficult to
discern; mandibular series with four pores on each side
(unique among congeners).

Scales mostly ctenoid, cycloid in head region; extend
on top of head to near anterior rim of pupil; pectoral fins
with small patch of scales at their base; caudal fin with
fine scales, remaining fins naked.

Dorsal fin height about 7% SL; except for most an-
terior and posterior portions; dorsal fin almost uniform in
height; fin base 55-58% (modally 57%) SL; first and se-
cond spines close together and united at their base; first
spine about 1.2 in length of second; dorsal origin slightly
posterior to pectoral base; dorsal rays all branched; ante-
penultimate ray elongate, reaching well past hypural
base.

Anal fin about same height as dorsal fin; fin base 29-
32% (modally 29%) SL; origin below fourth and fifth soft
dorsal rays; two thin spines, first about 3 times in second;
all rays branched; penultimate ray elongate, reaching to
hypural base; last two rays may be united.

Pectoral fin long and pointed, usually reaching to
anus; fin length 23-26% (modally 25%) SL; all but up-
permost ray branched; stout uppermost ray about 3.5 in
length of pectoral fin.

Pelvic fins triangular, reaching about half the dis-
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tance between anal fin and origin of pelvics; length 13-
17% (modally 14%) SL; single spine about 1.5 in length of
fin.

Caudal fin truncate or slightly rounded with margin
forming a sigmoid shape; Figure 22 of a specimen with
broken rays; 10 dorsal and 9 ventral procurrent rays.

Color.—Fresh coloration according to Amirthalingam
(1969:131):  “Rose violet round the eye and silvery yel-
low below; deep gold blotch above the operculum; black
rectangular markings at base and yellow above on the
membrane of the dorsal fin; reddish brown above the
lateral line and yellow below; rows of black spots on
scales between lateral line and pectoral base; a dark
blotch in pectoral axil; gold triangle above and olive
brown one below with vivid yellow and orange bands
between them on caudal fin.” Preserved coloration
generally retains the following: dark blotches between
dorsal ray bases, rows of dark spots on side, dark predor-
sal ridge, dark pigment in interorbital region where
squamation ends, and ventral lobe of caudal darker than
dorsal lobe.

Distribution.—Known from Sudan, Red Sea, and South
Africa to Durban; the only depth record is 45 m from
South Africa; in the Red Sea, it apparently inhabits a
muddy bottom and has been reported to occasionally be
poisonous (Amirthalingam 1969).

A recently received color transparency from Norbert
Rau (University of San Carlos, Philippines) opens the
possibility of a remarkable range extension to the Philip-
pines. The markings and counts of the specimen very
closely resemble those of B. sawakinensis. Conformation
awaits receipt of the specimen.

Material examined.—Total of eight specimens, 208-390
mm SL. The largest known specimen measured 390 mm

SL. 460 mm TL, and had a preserved weight of 1 kg. RED
SEA: (specimen donated by Amirthalingam), 283 mm SL. SOUTH
AFRICA: ANSP 101051, 240 mm; ANSP 93152, 363 mm; BMNH
1969.3.12.1 (holotype), 250 mm; BMNH 1927.12.6.32, 390 mm; BMNH
1927.12.6.33, 390 mm; RUSI 2230, 232 mm; RUSI 2229, 208 mm.

Holotype.—Kindly examined by J. E. Randall: BMNH
1969.3.12.1, 264 mm SL, 318 mm TL; D. VII, 15; A. II, 12;
P, 17; total first arch gill rakers 8 + 13; pored lateral-line
scales about 53; body depth 29% SL; body width 14% SL;
head length 31% SL; orbit diameter 27% HL.

Branchiostegus albus n.sp.
Shiro-Amadai; White Horsehead
Figure 23

Latilus argentatus. (not of Cuvier, in Cuvier and Valen-
viennes 1830) Temminck and Schlegel 1846:63, pl. 28
(color)  (description). Giinther 1960:251  (list).
Bleeker 1873:139 (China); 1875:78 (Mauritius)?;
1897a:12 (Mauritius)?; 1897b:7 (Japan). Nystrom
1887:29 (Nagasaki, Japan). Ishikawa and Matsubara



Figure 23.—Branchiostegus albus, 217 mm SL (later dissected), Hong Kong.

1897:45 (Tagato and Nagato, Japan). Jordan and
Snyder 1902:489 (synonymy). Kishinouye 1907:58
(description; Japan). Snyder 1912a:417 (synonymy).
Jordan et al. 1913:187 (synonymy). Boeseman 1947:
69 (list).

Branchiostegus japonicus. (not of Houttuyn 1782) Ta-
naka 1931:89 (color pl. I A; “shirakawa,” white form).
Okada 1966:270, pl. 247 (color).

Branchiostegus argentatus. (not of Cuvier, in Cuvier
and Valenciennes 1830) Mori 1952:95 (Pusan,
Korea). Ochiai 1953:306 (compared with B.
Jjaponicus japonicus and B. japonicus auratus).
Kamohara 1957:31 (Japan). Tomiyama and Abe
1958:158, pl. 466 (color). Chyung 1961:373, p. 30
(color; Korea). Kuronuma 1961 (list; Vietnam).
Abe 1965:146, pl. 437 (color). Lindberg and Krasyu-
kova 1971:153, pl. 153, 154 (key and description).
Shiino 1972:86 (common name).

Branchiostegus japonicus japonicus. (not of Houttuyn
1782) Burgess and Axelred 1973:532, pl. 493 (color).

Holotype.—USNM 71063, 225 mm SL; Kagoshima,
Japan; 1906 Albatross cruise.

Paratypes.—USNM 191187, (4) 216-230 mm SL;
T’ouch’eng, Taiwan (ca. long. 121°35'E, lat. 24°50'N).
MNHN 4910; 236 mm; Macao, China. BMNH
1939.1.17.39; 315 mm; no locality (Herklots). National
Taiwan University, Department of Zoology (no catalog
number); Tach’i, Taiwan; hook, 50 fathoms, 24 Feb.
1972.

Diagnosis.—This species can be distinguished from all
other species of Branchiostegus by the following com-
bination of characters: margin of preoperculum slightly
indented above angle; jaws not quite reaching vertical
with anterior rim of orbit; body without dark vertical
bars, upper body silvery white with overlying pinkish hue
(in fresh specimens), belly white, snout yellow-pink;
predorsal ridge light or colorless (distinguishes this
species from B. japonicus, B. argentatus, B. sawakinen-
sis, and B. wardi, the other species without dark body
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bars); caudal also distinctive in being rounded and
scalloped with yellow mottling or spots, no dark ventral
lobe as in the above-mentioned species; eye propor-
tionately small (20-24%, modally 24% HL) and placed
high on head.

Description.—The following counts and measurements
are of the holotype, with the paratypes and other
specimens examined given in parentheses: dorsal fin VII,
15; anal fin elements II, 12; pectoral fin 18 (usually 19,
rarely 18); principal caudal rays 17, 15 branched as in all
tilefishes; branchiostegals 6; total first arch gill rakers 9
+ 12 (20-23); pored lateral-line scales 50 + 2 on tail (48-
51, modally 49 + 2-4 on tail); cheek scales 9 (7-9, modally
8); opercular scales 6 (6-9, modally 7); scales above
lateral line 8 (6-10, modally 8); scales below lateral line
19 (20-26, modally 24).

Body depth 26% (24-28%, modally 26%) SL; body
width 14% (10-14%, modally 12% SL); caudal peduncle
depth 10% (11-13%, modally 12% SL); peduncle length
17% (15-18%, modally 15% SL); head length (HL) 27%
(26-29%, modally 28%) SL; predorsal length 32% (29-
35%, modally 32%) SL; head depth 100% (85-98%,
modally 88%) HL; snout length 43% (39-47%, modally
44%) HL; length of upper jaw 41% (39-45%, modally
41%) HL; length of lower jaw 48% (43-48%, modally 45%)
HL; cheek depth 44% (36-45%, modally 40%) HL; oper-
cular length 26% (25-30%, modally 27%) HL; snout to
dorsal margin of preoperculum 78% (74-78%, modally
76%) HL; orbit diameter 29% (21-29%, modally 24%, al-
lometric) HL; suborbital depth (21-30%, modally 25%,
HL, allometric).

Jaws extend to nearly under anterior orbital rim; teeth
canine and fine, similar to other species of Branchio-
stegus.

Preoperculum finely serrate, and only to just below
angle; angle of preoperculum about 105°; operculum
with spine as other species of Branchiostegus; gill rakers
moderate; predorsal ridge fairly prominent; lateral-line
pores in low curve; head pores numerous, mandibular
series with five pores on each side.

Scales extend on head to anterior rim of pupil; pec-



toral fin with small patch of scales at base, caudal fin
with scales, remaining fins naked.

Dorsal fin height (about 8% SL); fin base 55% (52-61%,
modally 57%) SL; first and second spines close together,
united at their base; (first spine about 2 times in length
of second); dorsal fin origin slightly anterior to dorsal
margin of pectoral fin base; first ray may be un-
branched, remaining rays branched; last ray may be
divided; antepenultimate ray slightly elongate, reaching
hypural base.

Anal fin about same height as dorsal fin; fin base 31%
(28-31%, modally 30%) SL; origin under between fourth
and fifth dorsal ray; two spines (first spine 1.8-2.9 in
length of second), first ray may be unbranched, remain-
ing rays branched; penultimate ray slightly elongate,
just reaching hypural base, last ray may be divided.

Pectoral fin rounded, not elongate, not reaching to
anus; fin length 27% (20-27%, modally 22%) SL; rays
branched except two dorsalmost; first ray stout, about 3
times in length of fin.

Pelvic fins rounded and comparatively very broad to
other species of Branchiostegus; not nearly reaching
anus; fin length 17% (16-19%, modally 18%) SL; spine
about 2 times in length of fin.

Caudal fin partially broken, but usually with a
scalloped or rounded margin, 17 rays, 15 branched; 6
autogenous hypurals; 10 or 11 dorsal and 9 ventral
procurrent rays.

Color.—Type-specimens mostly faded; color from a
freshly frozen specimen received from L. Trott from
Hong Kong: body dark along dorsal third, silver with a
pinkish hue medially, white over the belly; a hint of yel-
low-pink on snout, a broad silver area from suborbital to
lower edge of lacrimal; predorsal ridge light; chin and
branchiostegal membrane white; pectoral fins clear; pel-
vics milky white, dusky along outer margin and over-
lying the white (particularly on underside of fin); anal fin
clear along base, remainder of fin milky white with over-
lying dusky tint; dorsal fin translucent with some areas
of white or pink, a dusky band runs along the top edge of
spinous dorsal to second or third soft ray; numerous
white or faded yellow spots cover caudal fin forming an
appearance of vertical bands near margin, base of rays
yellow, dorsal and ventralmost edge white, most of re-
maining caudal dusky, particularly near posterior mar-
gin.

Remarks.—Refer to remarks under B. japonicus. Since
Temminck and Schlegel (1846), this species has been in-
correctly considered as B. argentatus. Examination of
Cuvier’s (in Cuvier and Valenciennes 1830) type
(MNHN 8153) has confirmed its identity, Latilus ( =
Branchiostegus) argentatus, as a senior synonym of
Latilus (= Branchiostegus) tollardi Chabanaud 1924.
The three oriental sympatric species have often been
referred to as subspecies or color forms of B. japonicus.
The “forms” are said to be separable by color and depth
distribution. The red form, aka-amadai, is actually B.
Japonicus and found at intermediate depths. The yel-
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low form, ki-amadai, is B. argentatus (formerly referred
to as B. tollardi) and found at the greatest depths. The
white form, shiro-amadai, is the new species B. albus and
found at the shallowest depths. These species can be dis-
tinguished by characters other than color, as discussed
under each species. The three species can also be easily
distinguished osteologically. Kishinouye (1907), Ochiai
(1953), and others have noted differences in the preoper-
culum, neurocranium, first caudal vertebra, and lac-
rimal of the Japanese species of Branchiostegus. Basical-
ly, B. albus has a very recurved first haemal spine
(Ochiai 1953, fig. 2-A, caption reversed in paper), a
notched preoperculum and fan-shaped lacrimal (fig. 3-A
and D, caption reversed in paper), and a neurocranium
with a broad lateral ethmoid (fig. 1-A). Branchiostegus
Jjaponicus has an intermediately curved first haemal
spine (Ochiai 1953, fig. 2-B), an unnotched preoper-
culum and broad lacrimal (fig. 3-C and F), and a neuro-
cranium with intermediately wide lateral ethmoid (fig. 1-
C). Branchiostegus argentatus can be distinguished by
its moderately curved first haemal with a broad tip
(Ochiai 1953, fig. 2-C), a preoperculum with distinctive
sensory funnels and a square lacrimal (fig. 3-B and E),
and a neurocranium with a very narrow lateral ethmoid
(fig. 1-B).

Distribution.—Found from the central part of Honshu,
Japan; near the entrance of Tokyo Bay, Yokohama,
Nagasaki, and Kagoshima, Japan to Pusan, Korea; along
the coasts of the East China Sea including Shanghai and
Taiwan; along the coasts of the South China Sea in-
cluding Hong Kong and Macao; also listed from Viet-
nam (?) by Kuronuma (1961). A record from Mauritius
(Bleeker 1879a) is most likely B. doliatus. The only depth
record verified is 90 m from Taiwan.

Material examined.—Total of 23 specimens (including
types), 100-363 mm SL. Lengths of 600 mm have been

reported by Abe (1965). Non-type specimens: JAPAN:
USNM 608, 170 mm SL; ZMK uncat., (3) 132-270 mm; T. Abe (uncat.),
217 mm; FAKU 19491, 170 mm; FMNH 57371, 215 mm; UMMZ uncat.,
(3) 100-115 mm. CHINA: USNM 5699, 300 mm; USNM 148417, 178
mm; ZMB 11022, 363 mm. TAIWAN: USNM 177410, 318 mm. These
specimens were excluded from the paratype series either because of their
poor condition or unreliable collection location or data.

Branchiostegus semifasciatus
(Norman 1931)

Figures 24, 25

Latilus semifasciatus Norman 1931:352, fig. 3 (original
description; Accra, Ghana); 1935:13 (Elephant Bay,
Angola). Poll 1969:500, fig. 20 (swim bladder).

Branchiostegus semifasciatus. Fowler 1936:1305, fig.
553 (West Africa). Cadenat 1950:306 (Senegal).
Furnestin et al. 1958:438 (Casablanca, Morocco).
Monod 1968:341, fig. 615 (caudal skeleton). Troadec
et al. 1969:table 9, pls. 47, 57 (catch vs. temperature,
salinity, depth, season). Blache et al. 1970:299 (West
Africa).
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Figure 25.—Depth and seasonal distribution of Branchiostegus semi-

fasciatus (redrawn from Troadec et al. 1969).

Diagnosis.—This species can be distinguished from all
other species of the genus by the following combination
of characters: body with 19 or 20 dark body bars (as in
B. doliatus, B. serratus); distinguished from both these
species by the elevated dark predorsal ridge and the large
dark area above the pectoral fin axil; uniquely, B.
semifasciatus has only 1 anal spine (rarely 2) and 13 anal
soft rays.

Description.—Dorsal fin elements VI, 16 (rarely 15, only
1 of 54 specimens); pectoral fin 17-19 (rarely 17 or 19);
total first arch gill rakers 18-23 (modally 21); pored
lateral-line scales 47-50 (plus 1-3 on tail); cheek scales 7-
11 (modally 9); opercular scales 6-8 (modally 7); scales
above lateral line 8-11 (modally 9); scales below lateral
line 23-31 (modally 28).

Body depth 27-36% (modally 29%) SL; body width 11-
15% (modally 13%) SL; caudal peduncle length 13-16%
(modally 14%) SL; caudal peduncle depth 10-13%
(modally 11%) SL; head length (HL), the longest in the
genus, 29-33% (modally 31%) SL; predorsal length 30-
37% (modally 34%) SL; head depth 88-100% (modally
95%) HL; snout length 34-47% (modally 40%) HL; length
of upper jaw 34-41% (modally 36%) HL; length of lower
jaw 41-48% (modally 45%) HL; cheek depth 27-37%
(modally 35%) HL; opercular length 23-28% (modally
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Figure 24.—Branchiostegus

semifasciatus, 165 mm SL
(OSU 3200), Angola, West
Africa.

26%) HL; snout to dorsal margin of preoperculum 73-
79% (modally 76%) HL; orbit diameter 22-35% (modally
28%, allometric) HL; suborbital depth 16-22% (modally
19%, allometric) HL.

Jaws extend posteriorly only to anterior rim of pupil;
teeth about 18, plus single enlarged tooth posteriorly in
both jaws; teeth otherwise as in other species of
Branchiostegus.

Preoperculum finely serrate only on upper limb; angle
of preoperculum 105-115°; single blunt opercular spine
as in other species of Branchiostegus; gill rakers
moderately well developed; predorsal ridge most promi-
nent of all congeners, comparatively as well developed as
in Lopholatilus villarii; predorsal ridge elevated and
dark; lateral-line scales in low curve; cephalic lateral-
line pores numerous, mandibular series number five on
each side.

Scales extend on top of head to over middle of pupil;
pectoral fin with small patch of scales at base, caudal fin
with fine scales, other fins naked.

Dorsal fin height about 6% SL; fin base 52-60%
(modally 56%) SL; first two spines close together and un-
ited at their base; first spine about 1.3 in length of se-
cond; dorsal fin origin about over opercular opening, well
anterior to pectoral fin base (unlike other species of the
genus where origin is over pectoral fin base); first dorsal
ray may be unbranched, remaining rays branched; ante-
penultimate ray elongate, reaching well past hypural
base.

Anal fin slightly lower than dorsal fin (5.5% SL); fin
base 27-32% (modally 30%) SL; origin under fifth or sixth
dorsal soft ray; single spine about 3 times in length of
first soft ray (usually unbranched); last ray usually
divided; penultimate ray elongate, reaching past hy-
pural base.

Pectoral fin elongate and pointed, reaching to origin of
anal fin; fin length 22-29% (modally 26%) SL; two dor-
salmost rays and ventralmost ray unbranched, remain-
ing rays branched; stout dorsalmost ray about 4 times in
length of pectoral fin.

Pelvic fins rounded, not nearly reaching anus; fin
length 14-18% (modally 16%) SL; single spine about 1.5
in length of fin.

Caudal fin truncate with tips slightly extended, dorsal
portion of caudal slightly longer than ventral portion; 10
dorsal and 9 ventral procurrent rays.



Color.—Preserved coloration (in alcohol): body brown or
silvery with 19 or 20 dark tapering vertical bars ex-
tending ventrally to a line with middle or lower portion of
pectoral base; bars extend anteriorly from over oper-
cular opening to posteriorly to base of caudal; bars
become fainter and shorter at extreme ends of the series;
chin and underbelly white; dark areas over pectoral ax-
illae, along edge of operculum and opercular opening
above pectoral axillae; dark coloration from predorsal
ridge and on either side of the dorsal fin base to tip of
caudal; dorsal fin dusky with black areas at the ray bases
and upper margin of dorsal with black band; anal fin
membrane lighter near base, dusky over remainder; pec-
torals and pelvics opaque with some dusky areas.

Distribution.—Found from Casablanca, Morocco (ca.
lat. 34°N) and along the coast of West Africa as far south
as Baia dos Tigres, Angola (about lat. 16°S) near where
the cold Benguela Current swings westward. Branchio-
stegus semifasciatus is apparently rare north of Dakar,
Senegal; the distribution is more or less continuous from
this point south; the species has a marked seasonal
availability and depth distribution according to Troadec
et al. (1969); the species is most abundant between June
and October in depths from 50 to 100 m; (Fig. 24). Depth
ranges found in this study included 61-155 m; Blache et
al. (1970) reported a range of 70-200 m. Ripe females
were found in September and January.

Material examined.—Total of 51 specimens, 42-413 mm

SL. Blache et al. (1970) reported lengths to 600 mm.
SENEGAL: ZMUC (uncat., Atlantide Exped. 1945-46), (2) 232-275
mm. PORTUGUESE GUINEA: USNM 216687, 278 mm. SIERRA
LEONE: USNM 216685, (3) 124-215 mm. LIBERIA: USNM 216686, (2)
145-166 mm; USNM 216689, (4) 177-228 mm; USNM 216688, (8) 135-263
mm; USNM 216691, (2) 245-255 mm; USNM 216690, (2) 191-206 mm;
USNM 193976, 257 mm. GULF OF GUINEA: ORSTOM, Point Noire,
(2) 143-155 mm. IVORY COAST: UMML 16979, 221 mm; ZMUC (un-
cat., Atlantide Exped. 1945-46), 278 mm. GHANA: UMML 16800, (3)
184-205 mm; BMNH 1930.8.26.44 (holotype), 250 mm. NIGERIA:
UMML 15793, (2) 180-221 mm. GABON: TABL (Geronimo 2, Stn. 202;
Florida State Museum) 123 mm; TABL (Geronimo 2, Stn. 226; Fla. St.
Mus.), (2) 42-43 mm. CONGO: RGMC 94469, 285 mm; RGMC 97476,
308 mm; RGMC 97468, 204 mm; TABL (Geronimo 2, Stn. 244; Fla. St.
Mus.) 268 mm; TABL (Geronimo 2, Stn. 235; Fla. St. Mus.) 143 mm.
ANGOLA: OSU 3200, (2) 164-168 mm; MEPA I, P11, 215 mm; MEPA

1960, P307, 228 mm; MEPA II, P24, 329 mm; MEPA II, P81, 364 mm;
MBM 1957, P50, 413 mm; RGMC 128174, 305 mm.

Holotype.—Most counts and measurements by J. E.
Randall; BMNH 1930.8.26.44, 250 mm SL, 307 mm TL;
D. VI, 16; A. II, 12 (from Norman 1931; probably I, 13 as
was found in all specimens examined except two); total
first arch gill rakers 9 + 12; pored lateral-line scales
about 50; body depth 29% SL; body width 14% SL; head
length (HL) 32% SL; orbit 27% HL; suborbital depth
22% HL.

Branchiostegus doliatus (Cuvier 1830)
Figure 26

Latilus doliatus Cuvier 1830:371 (in Cuvier and Valen-
ciennes 1830), pl. 130 (original description; Isle de
France (Mauritius 1.) ). Giinther 1860:253 (list).

Latilus doleatus. Swainson 1839:171, pl. 130 (apparent
misspelling).

Branchiostegus doliatus. Barnard 1927:502 (South
Africa); 1950:107 (Natal; Indo-Pacific). Smith 1949:
189, pl. 16 (color; South Africa). Fourmanoir and
Gueze 1962:10, fig. 8 (Reunion 1.).

Branchiostegus japonicus. (not of Houttuyn 1782).
Fowler 1925:187 (South Africa).

Diagnosis.—Differs from all species of Branchiostegus
(except B. semifasciatus and B. serratus) in having a
number of dark vertical body bars; easily distinguished
from B. semifasciatus by the dark opercular spot and the
number of anal fin elements found in B. doliatus (II, 12
vs. I, 13 in B. semifasciatus); separated from B. serratus
by the lower number of dorsal spines (VI, 16 vs. VII, 15 in
B. serratus) and fewer pored lateral-line scales (49-51 vs.
67-72 in B. serratus); finally, B. doliatus has an undif-
ferentially pigmented predorsal ridge, B. semifasciatus
has a well-elevated dark predorsal ridge, B. serratus has
a yellow predorsal ridge.

Description.—Dorsal fin elements VI, 16; anal fin II, 12;
pectoral fin 18; total first arch gill rakers 19-21; pored
lateral-line scales 49-51 (plus 1 or 2 on tail); cheek scales

Figure 26.—Holotype of Branchiostegus doliatus (MNHN 8154), 355 mm SL, Isle de France (now Mauritius).
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9-14; opercular scales 5-9; scales above lateral line 7-10;
scales below lateral line 20-30.

Body depth 25-28% (modally 26%) SL; body width 10-
14% (modally 12%) SL; caudal peduncle length 13-16%
(modally 15%) SL; caudal peduncle depth 8-10%
(modally 9%) SL; head length (HL) 24-27% (modally
27%) SL; predorsal length 30-32% (modally 31%) SL;
head depth 89-102% HL; snout length 31-38% (modally
36%) HL; length of upper jaw 35-41% (modally 38%) HL;
length of lower jaw 43-48% (modally 45%) HL; cheek
depth 30-37% (modally 33%) HL; opercular length 24-
27% HL; snout to dorsal margin of preoperculum 75-82%
(modally 77%) HL; orbit diameter 27-36% (modally 33%)
HL; suborbital depth 10-16% (modally 14%) HL.

Jaws extend posteriorly to under anterior third of
pupil; teeth well developed; about 13-18 teeth along out-
er row of both upper and lower jaws; both jaws with 1 or 2
antrorsely curved teeth at rear; both jaws with a patch of
villiform teeth at their symphyses.

Preoperculum finely serrate only to angle, lower limb
smooth; preoperculum angle about 100-110°; operculum
with broad, blunt tablike spine; gill rakers well
developed, longest about one-third diameter of pupil;
predorsal ridge prominent, but not differentially pig-
mented; lateral-line pores in a straight line; head pores
numerous; mandibular series with six pores from sym-
physis to margin of preoperculum.

Dorsal fin height about 9% SL; spinous portion some-
what lower than soft portion; fin base 54-60% (modally
57%) SL; first and second spines united to a common
pterygiophore; first spine about 1.5 in length of second;
dorsal origin somewhat posterior to pectoral base; dorsal
rays all branched; antepenultimate ray very elongate,
reaching to base of caudal rays, well past hypural base.

Anal fin lower than dorsal height, about 7% SL; fin
base 31-37% (modally 33%) SL; origin in a vertical below
sixth dorsal soft ray; two thin spines, first about 1.8 in
length of second; all rays branched; penultimate ray
elongate, reaching hypural base.

Pectoral fin elongate, reaching a vertical to anus; fin
length 23-27% (modally 26%) SL; all but stout upper-
most ray branched; upper ray about 3.3 in length of fin.

Pelvic fin triangular and short; length 12-15% SL;
single spine about 1.4 in length of fin.

Caudal fin truncate with exserted tips; 17 principal
rays, 15 branched (upper and lowermost rays un-
branched); 10 dorsal and 9 ventral procurrent caudal
rays.

Color.—Preserved coloration: body with 16-18 violaceous
vertical bars from above operculum to near caudal
peduncle, longest bars at midbody; according to Cuvier
(in Cuvier and Valenciennes 1830) and from Smith’s
(1949) color pl. 16, fig. 416, the body is rosy pink (color
lost upon preservation); all fins except caudal trans-
parent, dorsal fin without markings; operculum with
characteristic dark spot (not apparent in Fig. 26); supra-
orbital region darkly pigmented.

Remarks.—Associated fish species from Mozambique
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(according to F. J. Schwartz, pers. commun.): Zenopsis
conchifer, Zeus faber, Uranoscopus archionema, Poly-
mixia nobilis, Chloropthalmus agassizi, Saurida undo-
squamis, Lepidotrigla aratolepis, Epinnula orientalis,
Thyrsitoides marleyi, and Bembrops caudimacula.

Distribution.—Known from Inhaca Island and Mozam-
bique to Durban and South Africa; also found from
Mauritius and Reunion Islands; a relatively deep-
dwelling species found from 90 to 612 m, usually over
mud bottom.

Material examined.—Total of nine specimens, 180-355

mm SL. MAURITIUS .. MNHN 8154 (holotype), 355 mm SL.
SOUTH AFRICA: BMNH 1922.1.13.36, 275 mm; USNM 211423, 185
mm; SOSC (UNC uncat.), 240 mm; RUSI 228, (5) 180-248 mm.

Holotype.—MNHN 8154, 355 mm SL, 430 mm TL;
specimen faded except for body bars; specimen also gut-
ted and partially split medially; D. VI, 16; A. II, 12; P,
18; B. 6; first arch gill rakers 19; pored lateral-line scales
51 + 1 on tail; cheek scales 14; opercular scales 9; body
depth 26% SL; head length (HL) 24% SL; orbit diameter
27% HL; vertebrae 10 + 14.

Branchiostegus argentatus (Cuvier 1830)
Ki-Amadai: Yellow Horsehead

Figure 27 N

?Coryphaena sinensis Lacépéde 1802:176, 209 (original
description; from a Chinese painting supposedly
located in MINHN, efforts to locate the painting have
failed; description general and unclear; nomen
dubium; China). Cuvier 1830:369 (in Cuvier and
Valenciennes 1830) (synonymy).

Latilus argentatus Cuvier 1830:368 (in Cuvier and Valen-
ciennes, 1830); (original description; Indian Ocean).
Valanciennes 1833:495 (a supplement to the 1830
description refers incorrectly to the same species as
being collected by Langsdorff and deposited in the Ber-
lin Museum, ZMB 8791; actually the stuffed specimen
= Branchiostegus japonicus). Bleeker 1979a:12 (list);
1879b?:7 (list)

Latilus sinensis. Jordan and Snyder 1901b:369 (list;
Tokyo). Schmidt 1904:368 (list).

Latilus auratus Kishinouye 1907:59 (original description;
Japan).

Latilus tollardi Chabanaud 1924:357 (original descrip-
tion; Annam, Vietnam).

Branchiostegus japonicus. (not of Houttuyn 1782) Jor-
dan and Hubbs 1925:248 (Branchiostegus = a senior
synonym of Latilus; description). Tanaka 1931:89 pl. I
B (color) (“kiama,” a yellow form). Fowler 1949:56
(list). Yasuda and Kosaka 1950:885 (growth).
Kamohara 1952:51 (Japan). Mori 1952:95 (Korea).
Herre 1953:481 (Philippines). Okada 1955:261 (de-
scription). Chyung 1961:372 (Korea; color plate).
Liang et al. 1962:49 (Taiwan; description). Okada
1966:270 (Japan; deseription).



Figure 27.—Branchiostegus argentatus, 245 mm SL (later dissected), Hong Kong.

Branchiostegus auratus. Schmidt and Lindberg 1930:
1141 (Tsuruga, Japan; color description). Yasuda
and Kosaka 1950:855 (growth). Mori 1952:95 (Tong-
yong, Korea). Chyung 1961:374 (Korea).

Branchiostegus sericus Herre 1935:285 (original descrip-
tion; Hong Kong).

Branchiostegus sericeus. Fowler 1949:53 (China; list,
probable misspelling of B. sericus). Fourmanoir
1965:49 (fig. 28; Nhatrang, Vietnam; misspelling).

Branchiostegus japonicus auratus. Ochiai 1953:306
(original description; Japan). Tomiyama and Abe
1958:158, pl. 466 (color; Japan). Matsubara 1963:596
(drawing). Abe 1965:146, pl. 438 (color). Kamohara
1967:78 (description). Lindberg and Krasyukova
1971:155 (key and description). Shiino 1972:86 (com-
mon name).

Branchiostegus tollarai.
misspelling of Branchiostegus tollardi).
(diagnosis).

Kuronuma 1961 (Vietnam;
Irie 1953:14

Diagnosis.—Jaws extend nearly to vertical under pos-
terior rim of orbit; uniquely with two thin silvery bars ex-
tending from suborbital to upper lip; characteristically
with a medial series of large dark elongate areas along
dorsal membrane; least body depth of the genus 22-25%
(modally 24%) SL; narrowest body width of the genus 10-
12% (modally 11%) SL; shortest predorsal length among
congeners 28-31% (modally 30%) SL; can be distin-
guished from B. japonicus by the suborbital silver bars
and more posterior position of the jaws of B. argentatus.
Distinguished from B. albus by the position of the jaws
anterior to orbit, the light predorsal ridge, the small eye
20-30% (modally 24%) HL, and the preoperculum in-
dented above angle in B. albus; distinguished from B.
doliatus, B. semifasciatus, and B. serratus by the lack of
dark body bars; distinct from B. wardi because of the
smaller orbit 21-29% (modally 26%) HL, lack of medial
dorsal dark markings, and more anterior position of the
jaws (under middle of pupil) in B. wardi.

Description.—Dorsal fin elements VII, 15; anal fin
elements I, 12 (rarely 11 or 13); pectoral fin 17-19 (usual-
ly 18); total first arch gill rakers 19-22 (modally 21);
pored lateral-line scales 47-50 (modally 48, plus 1-3 on
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caudal); cheek scales 8-11 (modally 9); opercular scales
5-8 (modally 6); scales above lateral line 6-8; scales
below lateral line 16-20 (modally 18).

Body depth 22-25% (modally 24%) SL; body width 10-
12% (modally 11%) SL; caudal peduncle length 14-17%
(modally 15%) SL; caudal peduncle depth 11-12%
(modally 11%) SL; head length (HL) 24-26% (modally
25%) SL; predorsal length 28-31% (modally 30%) SL;
head depth 84-98% (modally 94%) HL; snout length 30-
41% (modally 36%) HL; length of upper jaw 41-46%
(modally 45%) HL; length of lower jaw 48-52% (modally
49%) HL; cheek depth 39-45% (modally 43%) HL; oper-
cular length 23-28% (modally 27%) HL; snout to dorsal
margin of preoperculum 74-77% (modally 76%) HL; or-
bit diameter 25-36% (modally 30%, allometric) HL; sub-
orbital depth 14-24% (modally 19%, allometric) HL.

Jaws extend posteriorly to vertical under posterior rim
of orbit; teeth canine and larger posteriorly in lower jaw,
larger anteriorly in upper jaw; teeth number about 30 in
each jaw including an enlarged anteriorly curved tooth at
the rear of both jaws; villiform teeth in patches at the
symphyses.

Preoperculum very finely serrate, only to angle, lower
limb smooth; preopercular angle 85-95°; operculum with
broad flat tablike spine as other species of Branchio-
stegus; gill rakers well developed, longest about equal to
length of opercular spine; predorsal ridge fairly promi-
nent and dark; lateral-line pores nearly in straight line;
head pores numerous, mandibular series with five pores
on each side.

Scales extend on top of head to anterior rim of pupil;
pectoral with a patch of small scales at base, caudal
covered with fine scales, remaining fins naked.

Dorsal height about 8% SL; almost uniform in height
except for anterior and posterior portions; fin base 59-
66% (modally 62%) SL; first and second spines thin and
close together, united at their base; first spine about 1.2
in length of second; dorsal origin slightly anterior to dor-
sal margin of pectoral base; first ray may be un-
branched, remaining rays branched; antepenultimate
ray elongate, extending well past hypural base.

Anal fin slightly lower than dorsal (about 7% SL); fin
base 31-35% (modally 32%) SL; origin below fourth dor-
sal soft ray; two thin spines, first about 1.5-2.0 in length



of second; first ray may be undivided, remaining rays
branched; penultimate ray slightly prolonged, just
reaching hypural base; last ray may be divided.

Pectoral fin elongate, reaching to anus; fin length 22-
27% (modally 24%) SL; all but stout uppermost ray
branched; stout ray 3 times in length of fin.

Pelvic fins triangular, reaching to slightly more than
half the distance between pelvic origin and origin of anal
fin; fin length 13-17% (modally 15%) SL; single spine
about 1.7 in length of fin.

Caudal fin margin rounded and slightly indented to
give a somewhat sigmoid margin; 10 dorsal and 9 ventral
procurrent caudal rays.

Color.—Coloration taken from a freshly frozen specimen
kindly sent from Hong Kong by L. Trott: body dusky
above lateral line, silvery below with a hint of light yel-
low-orange bands; belly white with a flush of pink; cheek
and operculum silver, two characteristic pearly silver
bands extending from suborbit to upper lip; area
between silver bands light yellow; snout pink; iris gold;
black predorsal ridge; dorsal fin membrane pink with
large dark elongate areas medially along soft portion and
disappearing before antepenultimate ray, these areas
become smaller and progressively lower anteriorly along
spinous dorsal; upper margin of pectoral black, dorsal
third dusky, remainder of fin translucent; leading edge of
pelvics white, remainder clear; anal fin basally trans-
lucent with elliptical white spots which disappear pos-
teriorly; ventral half of anal dusky; caudal with dark
leading upper edge, pink underneath, followed by six
bright yellow longitudinal stripes, membrane dusky
between stripes; two broader parallel stripes medially;
nearly all of ventral lobe of caudal dusky; preserved
coloration: numerous thin orange longitudinal body
stripes (not apparent on fresh specimen); dark predorsal
ridge; dark dorsal fin areas; silver suborbital markings
usually retained; most other coloration generally lost.

Distribution.—Found from Tsuruga and central Hon-
shu, Japan; the southern coast of Korea; the South
China Sea, Taiwan, and Hong Kong southward to
Nhatrang, Vietnam. Depth records range from 51 to 65
m.

Material examined.—Total of 33 specimens, 110-248

mm SL. JAPAN: USNM 149784, 161 mm SL. FORMOSA (Tai-
wan): ZMB 16161, 233 mm. HONG KONG: FMNH 46992, 240 mm;
BMNH 1939.3.23.52, 218 mm; USNM 46801, 170 mm; CAS, GVF reg.
1777, (5) 173-197 mm; CAS, GVF reg. 1765, 248 mm; CAS SU 30982,
holotype of B. sericus Herre 1935, 245 mm; CAS, GVF reg. 2794, (5) 130-
195 mm; specimen (dissected) from L. Trott, 225 mm; MNHN 8455, 170
mm; USNM 5699, (2) 230 mm. VIETNAM: MNHN 24-160, holotype of
B. tollardi Chabanaud 1924, 220 mm; ZMUC 10.12.1959, (13) 110-245
mm. INDIAN OCEAN?: MNHN 8153, holotype of Latilus argentatus
Cuvier 1830 (in Cuvier and Valenciennes 1830) 168 mm.

Holotype.—Of L. argentatus: MNHN 8153, 168 mm SL;
in very poor condition, dorsal and anal fin membranes
completely gone, caudal rays lost and broken; body faded
except for dark predorsal ridge, silvery head, and two
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suborbital silver bars and white belly; D. VII, 15; A. II,
12; body depth 23% SL; orbit diameter 36% HL; subor-
bital depth 16% HL; vertebrae 10 + 14.

Of B. sericus: CAS SU 30982; A. W. Herre; Hong
Kong, 28 Feb. 1934; 245 mm SL, 295 mm TL; specimen
in faded but fair condition; head with dark predorsal
ridge, lower snout and anterior upper lip dark; two dis-
tinct silver bars from lower orbital rim to upper lip; up-
per body with three dark longitudinal stripes; spinous
dorsal fin membranes with a medial series of dark spots
to antepenultimate spine; caudal with a gray lower lobe,
two light (faded yellow?) parallel medial stripes and with
two lighter diverging stripes above; caudal margin
rounded; jaws extending to posterior rim of orbit; D. VII,
15; A. II, 12; P, 18; B. 6; total first arch gill rakers 21;
pored lateral-line scales 50; body depth 25% SL; head
length (HL) 26% SL; orbit diameter 27% HL; vertebrae
10 + 14.

Of B. tollardi: MNHN 1924-160; Chabanaud; Annam,
Vietnam; 220 mm SL, 270 mm TL; specimen faded, split
open and in poor condition; dorsal fin membranes torn;
dark predorsal ridge evident; jaws extending to posterior
rim of orbit; D. VII, 15; A. II, 12; B 18; B. 6; total first
arch gill rakers 19; pored lateral-line scales 50 + 4 on tail;
body depth 24% SL; head length (HL) 24% SL; orbit
diameter 26% HL; vertebrae 10 + 14.

Remarks.—Lacépéde (1802) described a new species
“coryphéne chinoise” (Coryphaena sinensis) based upon
a Chinese painting supposedly located at the Paris
Museum (MNHN). The description was vague and very
general: ““. .. Sa couleur est d'un verd plus ou moins
clair, suivant les parties du corp sur lesquelles il paroit;
mais ces nuances agréables et douces sont melees avec
des reflets ecalatans et argentins.

“Le beau coryphéne chinois montre une trés-longue
nageoire dorsale; mais celle de I’anus est assez court. La
nageoire caudale est arrondie. De grandes ecailles
courient le corps, la queue et les opercules. La man-
choire inférieure est relevée et plus avancée que eu
supérieure; ce que ajoule aux rapports du chinois avec le
coryphéne camus.”

Efforts to locate the Chinese painting in MNHN by
both M. L. Bauchot and Y. Laissus of the Bibliothéque
Centrale have been unsuccessful.

Cuvier (in Cuvier and Valenciennes 1830) described
Latilus argentatus (MNHN 8153) from the ‘“Mer des
Indes” (he probably included the China Seas). Accord-
ing to Cuvier (1830): “Nois avoins d’abord établi ce genre
d’apris un poisson qui n’était par M. de Lacépéde que sur
une peinture chinoise, mais que nous est arrivé il y a
quelques années de I’'mer des Indes. Cette mer nous en a
fourni récemment une espéce beaucoup plus belle qui a
confirmé les characteres génériques indiquers par la
premiere.”

The unclear nature of Lacépéde’s (1802) description
and the unavailability of the Chinese painting from
which his description was based makes it impossible to
identify Coryphaena sinensis; C. sinensis should be con-
sidered a nomen dubium.



Branchiostegus ilocanus Herre 1928
Figure 28

?Branchiostegus ilocanus Herre 1928:31, pl. 3 (original
description; Ilocos, Luzon, Philippines); 1953:481 (list).

Diagnosis.—Ventral lobe of caudal with dark triangle is
unique among species of Branchiostegus except B. wardt,
B. japonicus, and B. argentatus (B. sawakinensis has a
darker ventral lobe, but not a dark triangular area); B
wardi can be distinguished from B. ilocanus by the two
parallel yellow bands on the caudal of B. wardi; B.
Japonicus has a silvery triangle behind orbit and five
radiating yellow stripes on the caudal; the posterior ex-
tension of the maxillary to under posterior rim of orbit
easily separates B. argentatus from B. ilocanus where the
maxillary extends only to under between posterior nos-
tril and anterior rim of orbit.

Description.—The validity of this species has not been
positively established. Location of the type-specimen
was not given by Herre (1928) and all efforts to locate the
type have been unsuccessful. Probably the type was
destroyed in the Philippines during World War II.
Herre’s (1928) description and figure of B. ilocanus do
not conclusively differentiate this species from other
Indo-Pacific branchiostegids. The possibility that B. il-
ocanus is a senior synonym of B. wardi has not been com-
pletely dismissed, though very doubtful. Herre's (1928)
description is reproduced as follows: “‘Dorsal VII-14, first
and second spines united; anal II-11; lateral line about
60; scales in transverse series 25.

“The head and the tapering body flattened laterally,
much thicker anteriorly, depth 3.6 in length; the large
head thicker than trunk, 2.96 in total; head almost flat
above, profile rounded as it descends over eye, snout very
steep; dorsal profile straight and slightly descending
from above head to caudal peduncle; anterior half of ven-
tral line nearly straight, then curving upward to caudal
peduncle; the very large lateral eye high up, the distance
from its front margin to tip of snout approximately equal
to distance from its rear margin to posterior extremity of
opercle, 4.55 in head and 1.95 in the large prominent
snout, which is 2.33 in head; interorbital very slightly ex-

Figure 28.—Drawing of Branchioste-
gus ilocanus, 270 mm SL (after Herre
1928).

ceeds eye in breadth, 4.33 in head, a longitudinal groove
along its middle; cheek very broad, its depth ap-
proximately equal to snout; the oblique mouth rather
large, lower jaw included, posterior extremity of maxil-
lary reaching a vertical midway between posterior nos-
tril and anterior margin of eye; teeth of upper jaw in two
rows except anteriorly, where they are in four rows; teeth
of outer row much larger and stronger than the others,
the last two teeth on each side hooked canines; teeth of
lower jaw in one row except at symphysis, where they are
in three rows: no reduced teeth in lower jaw, but those
along middle of each side enlarged; 8 rows of scales on
cheek, the three middle rows of enlarged scales; pos-
terior margin of preopercle denticulate; scales extending
forward on head to anterior portion of interorbital; body
scaled everywhere, and fine scales extend on pectoral and
more than half the length of caudal; no scales on subor-
bital, snout, jaws, and underside of head.

“Origin of dorsal above pectoral base, first spine three-
fourths of an eye diameter, second spine 1.5 times eye,
the remaining spines and rays very gradually increasing
until the next to the last, which is 2.65 times eye or a tri-
fle more than 1.7 in head; anal resembles dorsal, the last
few rays about equal, 1.75 times eye or 2.6 in head; depth
of caudal peduncle 3 in head; caudal subtruncate, the
uppermost rays longest, 1.44 in head or 4.28 in length;
pectoral pointed, the central rays elongate, 1.33 times in
head or 3.97 in length; the ray next below the longest, or
seventh ray, not abruptly shortened as described by Sny-
der for B. japonicus; the narrow pointed ventrals fall far
short of anus, 2 + times in head, 6 in length.

“Color in alcohol dusky olive brown on top of head and
along back, the sides and belly silvery; a black seam ex-
tends forward from base of dorsal to anterior extremity of
interorbital space; suborbital and snout bright yellow,
with a triangular orange spot on lower median portion of
snout; a yellow band on base of dorsal, now almost en-
tirely disappeared; a fine blackish marginal line on dor-
sal and upper margin of pectoral; anal, pectoral, and
ventral colorless; an olive brown triangle covers lower
third of caudal, its apex at lower side of caudal peduncle;
a central longitudinal band of the same color, and a mar-
ginal line of olive brown above; remainder of fin yel-
lowish.




“Here described from a specimen, 270 millimeters
long, purchased in the market at Narvacan, Ilocos Sur
Province, Luzon.

“Ilocanus, from Ilocos.”

Material examined.—Two specimens (USNM 149051,
205 mm SL; USNM 5255) in poor condition and not iden-
tifiable to species were examined from the Philippines;
these specimens are the only known specimens from the
Phillipines; N. Rau (pers. commun., University of San
Carlos) revealed that branchiostegids are known to occur
there.

Branchiostegus vittatus Herre 1926a

(see Here’s 1926a:pl. 2)

?Branchiostegus vittatus Herre 1926a:535, pl. 2 (original
description; Manila, Philippines); 1953:481 (list).

Diagnosis.—As with B. ilocanus, this species is of doubt-
ful validity; the only apparent differential characters
listed by Herre (1926a) are in the color pattern: the
presence of a pearl-colored band across the snout, and a
large brown spot above the lateral line distinguish B. vit-
tatus from B. argentatus.

Description.—Herre’s (1926a) description is reproduced
in its entirety: “Dorsal VII-15; anal II-11; lateral line 68
to 72; scales in transverse series opposite origin of anal,
about 22.

“The head and body strongly compressed laterally, the
body elongate, tapering, its depth 3.75 to 4 times in the
length; the large, deep, boldly convex head 3.48 to 3.63
times in the length, its depth almost equal to that of the
body; the snout very steeply inclined, 2.64 to 2.76 times
in the head; the large eyes 3.5 to 3.65 times in the head;
the interorbital a little less than an eye diameter; the
nape produced into a low keel; the mouth large, oblique,
very low, the jaws subequal, the posterior angle of the
maxillary beneath the pupil of the eye; the upper jaw has
an outer row of strong sharp teeth and two inner rows of
very small sharp teeth, with four short inner rows at the
symphysis; the last tooth of the outer row is a small,
hooked, forward-pointed canine; the lower jaw has an
outer row of strong teeth as in the upper jaw, and five in-
ner rows of much smaller teeth anteriorly, reduced to one
inner row posteriorly; the body everywhere covered with
medium-sized scales, apparently cycloid but really very
finely ctenoid, the nape scaled forward halfway between
the eyes with smaller scales than on the sides, the
opercles and cheeks scaled as far as a perpendicular line
from the eye to the angle of the mouth, ten rows of scales
on the preopercle; the posterior margin of the preopercle
finely toothed; the spinous portion of the dorsal low, the
seventh spine longest and approximately one-third the
depth, the rays higher, the antepenultimate longest, ex-
tending on the caudal when depressed, 1.1 to 1.2 times in
the depth; the anal shorter and lower, 1.55 to 1.77 times
in the depth; the depth of the caudal peduncle 1.12 to
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1.32 times in its own length, 2.64 to 2.76 times in the
head; the caudal subtruncate or with undulate margin,
4.4 to 4.7 times in the length; the long, narrow, pointed
pectorals nearly equal to the depth, 1.1 to 1.2 times in the
head, the lower rays abruptly shorter than the middle
ones; the origin of the ventrals a little before that of the
pectorals, the fins narrow, pointed, about 1.75 times in
the head.”

Color.—*“The color of fresh specimens was silvery, with a
roseate flush along the upper half of the body, the snout
bright deep pink; a pearl-colored band crossed the snout
in front of the eyes; from the lower front margin of the eye
a wide pearl band, rapidly narrowing, descended to the
upper lip; from opposite the posterior margin of the pupil
a silver band crossed the cheek nearly vertically to the
throat; a large, dark brown spot above the origin of the
lateral line; a black longitudinal line on the middle of the
ridge crowning the nape; the dorsal spines with a black
margin; the upper part of the entire dorsal was yellow,
with a basal pearly band along its whole length; about six
yellow bands on the upper two-thirds of the caudal, run-
ning back and a little diagonally upward, the lowest one
separated from the rest; each scale above the lateral line
with a small dark spot, these spots forming longitudinal
rows; below the lateral line a pearly spot on each scale,
these spots also forming faint lines; the pupil very large,
black.

“In alcohol the roseate flush and pink have disap-
peared and the fin markings are all gone; otherwise the
color and markings are the same as when fresh.”

Distribution.—“Here described from three specimens,
240 millimeters long, collected by me [Herre] in the
Manila market.”

Remarks.—Again, as with B. ilocanus no mention of the
type deposition was given by Herre (1926a). It seems
highly probable that if the type was deposited in the
Philippine Museum, it was destroyed during World War
[I. Branchiostegus vittatus appears to be remarkably
similar to the descriptions of B. argentatus or B. sawaki-
nensis. B. vittatus will probably prove to be a synonym of
one of these species when the branchiostegid fauna of the
Philippines is better defined. Branchiostegus argentatus
is known from the South China Sea, Taiwan, and Hong
Kong southward, but is as yet unknown from the Philip-
pines (Fig. 29). A color transparency recently received
from N. Rau (University of San Carlos) appears iden-
tical with B. sawakinensis.

LOPHOLATILUS GOODE AND BEAN 1880a

Lopholatilus Goode and Bean 1880a:205 (type-species:
Lopholatilus chamaeleonticeps Goode and Bean 1880a
by original designation).

Diagnosis.—Predorsal ridge well elevated, often forming
an enlarged flap (separating this genus from all other
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Figure 29.—Distribution of the genus Branchiostegus based upon museum specimens and reliable records.

branchiostegids); vertebrae 10 + 14; opercular spine
blunt and tablike (separating Lopholatilus from Caulola-
tilus).

Description.—Body quadriform, head rounded; first
caudal vertebra with heavy bladelike haemal process,
not a specialized concave structure that encloses the end
of the swim bladder as found in Caulolatilus and
Branchiostegus; dorsal fin elements VII-VIII, 14-15
(modally, VII, 15) (Table 13); anal fin I, 14 (rarely 13)
(Table 14); pectoral fin 16-18 (modally 17); total first
arch gill rakers 22-26 (modally 23) (Table 15); pored
lateral-line scales 66-75 (modally 70 (Table 16); scales
above lateral line 7-11 (modally 8); scales below lateral
line 23-34 (modally 28); cheek scales 6-10 (Table 17).
Body depth 21-31% (modally 27%) SL; body width 11-
18% (modally 14%) SL; caudal peduncle length 13-16%
(modally 15%) SL; caudal peduncle depth 8-10%
(modally 9%) SL; head length (HL) 28-35% (modally
30%) SL; predorsal length 30-39% (modally 33%) SL;
head depth 72-100% (modally 85%) HL; snout length 27-
51% (modally 40%) HL; length of upper jaw 37-53%
(modally 44%) HL; length of lower jaw 43-56% (modally
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Table 13.—Frequency distribution of the number of dorsal fin ele-
ments in the species of Lopholatilus.

Soft elements
Species vili v 14 15 = N
chamaeleonticeps 63 63 15 63
villarii 1 2 2 1 14.3 3

Table 14.—Frequency distribution of the number of anal fin elements
in the species of Lopholatilus.

Soft elements
Species 13 14 % N
chamaeleonticeps 63 2 61 14 63
villarii 2 2 14 2

Table 15.—Frequency distribution of the number of gill rakers (first
arch) in the species of Lopholatilus.

Species 22 23 24 25 26 x SD
chamaeleonticeps i 23 21 8 1 236 0.93
villarii 2 220 0




Table 16.—Frequency distribution of the number of pored lateral-
line scales in the species of Lopholatilus.

Table 17.—Frequency distribution of the number of cheek scales in
the species of Lopholatilus.

Species 66767 68 69 70 7L 72 73 T4 6 % SD Species 6 7 8 9 10 % SD
chamaeleonticeps 1 - 2 3 18 14 10 6 1 2 71 16 chamaeleonticeps 6 14 19 13 2 7.8  1.04
villarii k] et 68 1.4 villarii 2 60 0

46%) HL; cheek depth 20-47% (modally 41%) HL; oper-
cular length 24-32% (modally 27%) HL; snout to dorsal
margin of preoperculum 74-80% (modally 76%) HL; orbit
diameter (allometric) 16-44% (modally 26%) HL; subor-
bital depth (allometric) 14-28% (modally 20%) HL
(Table 18).

Upper jaws protusile (as other tilefishes), somewhat
oblique and undershot, reaching posteriorly to a vertical
under anterior orbital rim; teeth strong and conical;
lower jaw with about 15-17 enlarged canines in a single
outer row; upper jaw with 13-18 enlarged canines in a
single outer row; both jaws with inner patches of vil-
liform teeth at their symphysis; posterior margin of lower
lip may have thin cutaneous barbel.

Preoperculum finely serrate on upper limb, slight in-
dention just above angle; lower limb smooth; preoper-
cular angle 105-110°; operculum with single soft blunt
spine; lateral line in low curve; head pores numerous,
mandibular pores six to nine on each side from symphy-
sis to preopercular margin.

Scales ctenoid, large and embedded in pockets; scales
in head region mostly cycloid; most of body scales are
replacement scales, nonreplacement scales are found
mainly around pectoral fin base; scales in a patch on pec-
toral fin, caudal fin covered with fine scales, remaining
fins naked.

Dorsal fin continuous, height about 7% SL; base of fin
52-62% (modally 56%) SL; origin over pectoral fin base;
spines long and slender or stout, about same length as
rays; first spine about 1.3-1.9 in length of second; both
spines joined to a common pterygiophore; two predorsal
interneural bones present; rays all divided, generally of
about equal length, with the exception of an antepenul-
timate elongate ray nearly reaching the hypural base.

Anal fin continuous and about same height as dorsal
fin; origin between a vertical below fourth and fifth dor-
sal rays; one thin spine, 2.2-2.3 in length of first ray; base
27-33% (modally 28%) SL; first ray usually segmented
but not divided, remaining rays divided; first two or
three rays slightly shorter than remaining rays; penul-
timate ray elongate, reaching posteriorly nearly as far as
elongate dorsal ray.

Pectoral fin long, 21-29% (modally 26%) SL, and

pointed, reaching nearly to anus; origin below a vertical
between second and third dorsal spines; first ray stout,
segmented and undivided, about 3.5 in length of fin; ex-
cept for ventralmost ray, all remaining rays are divided.

Pelvic fins long and pointed, inserted below origin of
pectorals; length 13-25% (modally 18%) SL; single stout
spine about 1.5 in length of fin.

Caudal fin with 17 principal rays, 15 branched; mar-
gin always truncate with dorsal and ventral tips ex-
tended; caudal with 11-12 dorsal procurrent rays and 10-
11 ventral procurrent rays.

Lopholatilus chamaeleonticeps
Goode and Bean 1880a

Great Northern Tilefish
Figure 30

Lopholatilus chamaeleonticeps Goode and Bean 1880a:
205 (original description; Massachusetts). Goode
1881a:337 (associated fishes); 1881b:482 (synop-
sis). Gill 1882:164 (systematics). Collins 1883:301,
pl. 2 (massive kill); 1884:237 (histor\y). Lucas
1891:647 (listed extinct). Jordan and Evermann
1896:462 (checklist). Goode and Bean 1895:284, fig.
265 (synopsis). Jordan and Evermann 1898:2278
(synopsis). Bumpus 1898:576 (reappearance);
1899:321 (reappearance). Evermann 1900:302
(key). Linton 1901:471 (food, parasites). Eigen-
mann 1902:37 (eggs). Lucas 1905:81 (cranial osteo-
logy). Silvester 1905:87 (circulatory sys-
tem). Smith 1905:75 (Canada). Goodrich 1909:431
(systematics). Tracy 1909:171 (Rhode Is-
land). Miranda-Ribeiro 1915:8 (synopsis). Sherwood
1916:433 (tilefishing). Bigelow and Welsh 1925:352,
pl. 353 (synopsis). Jordan et al. 1930:357 (check-
list). Hildebrand and Schroeder 1928:305 (synop-
sis). Woodward 1942:911 (phylogeny). Bigelow and
Schroeder 1947:62 (Yucatan). Breder 1948:262
(synopsis). Bigelow and Schroeder 1953:426, pl. 221
(synopsis). de Sylva 1955:4 (popular ac-
count). Gordon 1955:273 (popular account). Hoese
1958:332 (Gulf of Mexico). Briggs 1958:276 (Flor-

Table 18.—Range of proportional measurements of the species of Lopholatilus as percent standard length and percent head length.
The number in parentheses is the mean percent.

Percent standard length

Percent head length

Caudal Sub-
Body Body peduncle Head Predorsal Snout Orbit orbital
Species depth width depth length length length diameter depth
chamaeleonticeps 21-31 (25) 11-18 (13) 8-10 (9) 28-35 (30) 30-39 (32) 27-51 (40) 16-44 (26) 14-28 (20)
villarii 28-30 14-17 8 32-33 34 43-46 18-22 27-28
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Figure 30.—Drawing of Lopholatilus chamaeleonticeps, 580 mm SL (later dissected), Miami, Fla.

ida).
Banks,
land).
Canada).

Leim and Day 1959:510 (Le Have and Emerald
Canada). Gordon 1960:66 (Rhode Is-
Leim 1960:732 (Emerald Bank,

Grosvenor (ed.) 1965:203 (popular ac-
count; color pl.). Norman 1966:257 (key). Leim and
Scott 1966:243 (Canada). Monod 1968:341, fig. 615
(caudal skeleton). Nelson and Carpenter 1968:57
(Gulf of Mexico). Struhsaker 1969:261 (Gulf of Mex-
ico). Sands 1971:22 (popular account). Wickers
1972:180 (popular account). Parker 1972:95 (Texas;
key).

Diagnosis.—Differs from all other branchiostegids by the
following: predorsal ridge well elevated, forming a flap
just anterior to dorsal origin; although relative size and
shape are somewhat variable, the flap is nearly always
found (absent on only 1 or 2 specimens of more than 60
examined) on specimens over about 80 mm SL; charac-
teristic thin cutaneous barbel found on the posterior
margin of lower lip.

Description.—The generic description was based mostly
on L. chamaeleonticeps (included only two specimens of
L. villarii), therefore only these characters that differ
markedly from L. villarii will be listed: dorsal fin VII, 15;
anal fin I, 13-14 (rarely 13, only 2 of 63 specimens), Goode
and Bean (1880a) erroneously gave the anal count as I,
13; cheek scales 6-10 (modally 8 or 9), 6 in L. villarii;
opercular scales 6-10 (modally 8), 7 in L. villarii; scales
above lateral line 7-11 (modally 8), 7 or 8 in L. villarii;
proportional measurements of Lopholatilus reflect those
of L. chamaeleonticeps.

Color.—Based on two fresh specimens collected off
Miami: upper body steel blue-gray fading to milky white
below midbody, some overlying golden hue; upper body,
head and tail covered with characteristic golden-yellow
spots, spots slightly irregular, though nearly round and
small; spots extend over caudal where they fuse into
eight or nine vertical bands; ventral portion of caudal
with wide dusky area extending to margin; caudal dusky
between yellow markings; small yellow spots on head to
interorbital, cheek to snout and operculum; chin and
branchiostegal membrane milky white, upper head light
blue with a rose flush, a silver streak from under pos-
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terior nostril fading to operculum; dorsal fin upper mar-
gin light, remainder of membrane dark except along
base; spines and rays golden-yellow, some light yellow
markings between rays (from second spine to about sixth
ray); adiposelike flap yellow with dark leading edge; anal
fin membrane opaline, basal portion clear; pectoral axil
yellow, dorsalmost rays yellow medially near base,
remainder of pectoral membrane dusky, ventral and base
portions white; pelvic membrane white, spine orange-
yellow.

Biology.—A relatively deep-dwelling branchiostegid
found at depths between 81 and 540 m, but generally
along a relatively narrow zone along the continental slope
and upper reaches of canyons. The habitat is generally
restricted to sand or mud bottom between 8° and 17°C
isotherms, but is apparently more abundant closer to the
15°C isotherm between the depths of 120 and 200 m.
Lopholatilus chamaeleonticeps seems to be relatively
stenothermal as reflected by its fairly restricted habitat,
and evidenced by its historic kill apparently caused by a
sudden drop of about 6°C. The drop in water tem-
perature was apparently caused by the incursion of the
cold Labrador Current over the tilefish grounds usually
warmed by the Gulf Stream. Nelson and Carpenter
(1968) found L. chamaeleonticeps extremely abundant in
the Gulf of Mexico over rough bottom or on moderate to
steep slopes. Their highest catches occurred off Texas
(0.23 kg/hook) at 360 m depth and 13°-14°C. Lopholati-
lus chamaeleonticeps was caught only once in depths
greater than 360 m and only twice in less than 225 m.
Catches ranged from: specimen weights of 0.4-12 kg,
water temperatures of 10°-17°C, and depths between
162 and 450 m. Longline catches (Calamar cruise report
47-C, T and II) off Guyana resulted in five specimens of
Lopholatilus sp. (presumably L. chamaeleonticeps judg-
ing from photos received from W. F. Rathjen). Sizeable
sport and commercial catches have been reported from
the Hudson Canyon (Sands 1971; Wickers 1972) and off
Florida where 13-18 kg (30-40 pounds) specimens are
taken.

The northern tilefish is omnivorous, but relies heavily
on decapod crustaceans as food. According to Linton
(1901) stomachs contained mainly crabs, but also squid,
spiny dogfish (Squalus acanthias), eels, fish bones, salps



(Salpa zonaria, bivalve mollusks (Yoldia), annelids,
worm tubes, holothurians (Thyone sp.), actinians, an
anomuran (Munidia caribaea), eupagurids,
brachyurans, and spider crabs. The stomach of a 320-
mm specimen taken off Savannah, Ga. (GMBL 72-29) in
180 m contained five myctophids (W. D. Anderson, pers.
commun.). Associated fauna based upon shipboard iden-
tifications from Oregon II station 11719 off Savannah
consisted of: shrimp (Solenocera atlantidis, Panaeopsis
megalops, Parapenaeus longirostris), spider crabs
(Anasimus latus), butterfish (Peprilus triacanthus), and
spotted hake (Urophycis regius) (W. D. Anderson, pers.
commun.).

Lopholatilus chamaeleonticeps appears to spawn in
July and August according to Bigelow and Schroeder
(1953). I have observed ripe females collected in Feb-
ruary, March, June, and July. Eggs preserved in For-
malin measured 1.25 mm and contained an oil droplet of
0.2 mm (Eigenmann 1902). The larval form is presently
unknown, but probably resembles the spinous larvae of
Branchiostegus. The smallest specimens examined were
collected in the following months: April (51 mm), May
(71 mm), and July (79 mm). The age and growth rela-
tionship is unknown, but preliminary examination in-
dicated that tilefish may live more than 20 yr. Bigelow
and Schroeder (1953) collected 60- to 90-mm tilefish
along the outer continental slope (off New England) in
April and others from 100 to 105 mm in July. As in all
other branchiostegids known, Lopholatilus probably has
a pelagic larva metamorphosing into a bottom dwelling
juvenile form. Also, as in other branchiostegids, there is a
suggestion of protogynous sex reversal through a dis-
proportionate ratio of females over males in smaller
specimens. H. C. Mears (pers. commun.) observed that
20 specimens of L. chamaeleonticeps (635-900 m) were
all females, while 16 larger specimens (900-1,090 mm)
were all males. Dooley and Paxton (1975) observed a
similar disparity in sex ratio among Branchiostegus war-
di and B. serratus from Australia. Either males reach a
larger size, or there is protogynous sex reversal. More
work on the reproduction of branchiostegids is needed
before conclusions can be made.

History.—It is of interest to recapitulate briefly the un-
usual history of the tilefish fishery off the northeastern
United States (Fig. 31). Many detailed accounts have
appeared in the literature (Collins 1884; Bumpus 1899;
Bigelow and Welsh 1925; Bigelow and Schroeder 1953; de
Sylva 1955).

Perhaps L. chamaeleonticeps has become established
only relatively recently in the northern waters off New
England. Prior to 1879, fishermen fishing for cod and
hake off New England failed to catch any of these large
(up to 23 kg) and unusual looking fish. In May 1879, a
Captain Kirby caught nearly a ton of these fish while
fishing for cod and hake in 38 m of water south of Nan-
tucket Shoals Lightship. Subsequently, other cod fisher-
men and the RV Fish Hawk landed sizeable catches.
Coincidently, Verrill (1880) dredged an enormous num-
ber of new and exotic fishes and invertebrates from the
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outer shelf off New England. Additional dredging in 1882
revealed a scarcity or absence of many of the species
taken in the previous 2 yr in the same area. In March of
the same year, vast numbers of tilefish (estimated at over
1.5 billion fish) as well as many other fishes were seen
dead and dying over an area of some 2,700 km? (Collins
1884). This is reported to be the largest single kill of ver-
tebrates ever recorded. Thorough searches of the area for-
merly occupied by Lopholatilus in the following years
1882-1891 failed to locate a single specimen. As a result,
L. chamaeleonticeps was considered to have become ex-
tinct (Lucas 1891). In 1892, eight specimens of tilefish
were taken off Marthas Vineyard by the RV Grampus.
Finally, by 1898, the species had become plentiful again
(363 specimens were taken by the Grampus on three
short cruises). In subsequent years, the landings grew
steadily, especially when in 1915 the Bureau of Fisheries
attempted to popularize the species for the market. From
1916 to 1917, 5,300 metric tons of tilefish were landed.
Fluctuations in landings in the years to follow probably
were more a reflection of decreased demand than of
availability. The potential of the fishery has still not ap-
parently been reached (Fig. 31). Various hypotheses for
the kill have been suggested from submarine volcanoes to
disease and thermal shock (Libbey 1891). Unfor-
tunately, temperature measurements were not taken at
the time of the kill, but measurements taken in August
1891 showed a reestablishment of the 10°C isotherm
along the upper slope just prior to the rediscovery of
Lopholatilus (Libbey 1895). Thus, cold water seems the
most likely cause of the kill. It is known that Lopholati-
lus inhabits a rather narrow band of relatively warm Gulf
Streem water, with cooler water above the shelf for most
of the year (particularly winter) and cold water below
this zone. Cyclic meandering of the Gulf Stream has been
photographed with infrared film from satellite (Rao et
al. 1971) and shown for areas of the North Carolina shelf
and slope (Blanton 1971; Stefansson et al. 1971). Perhaps
a meander of the Gulf Stream in March 1882 allowed
a sudden influx of cold shelf water or Labrador Cur-
rent waters, thus killing most of the warm-water inhabi-
tants.

Distribution.—Found from Banquereau Bank (about lat.
44°26'N, long. 57°13'W), including La Have, Emerald,
and Roseway Banks off Nova Scotia to Key West, Fla.;
throughout the Gulf of Mexico (particularly off the
mouth of the Mississippi in Desoto Canyon, and Texas
and the Campeche Banks; found disjunctly (possibly due
to a lack of adequate sampling) off Venezuela to Guyana
and Surinam. Found at depths between 81 and 540 m
(usually 100-200 m).

Material examined.—Specimens up to 25 kg (55 lb) and
about 1 m in total length have been seen. A total of 63
spcimens (51-867 mm SL) were examined. NANTUCKET
I.: (holotype) USNM 22899, 675 mm SL. MAINE: ROM 22157, 720
mm. NEW JERSEY: USNM 25976, 593 mm; USNM 25977, 560 mm;
USNM 28859, (15) 353-400 mm; USNM 61259, 295 mm (no definite
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Figure 31.—History of the tilefish fishery (Lopholatilus chamaeleonticeps), 1879-1968; dashed line denotes no data.

locality); USNM 61253, (2) 284-285 mm (no definite locality); MCZ
34564, 51 mm; MCZ 34566, (2) 66-90 mm; MCZ 34562, (2) 82-90 mm;
MCZ 34766, 350 mm; MCZ 27686, 405 mm (no definite locality); MCZ
28804, 520 mm. NORTH CAROLINA: ROM 23957, 680 mm; UNC
4679, 650 mm. SOUTH CAROLINA: GMBL (not accessioned) 876 mm;
16 kg, 18 Sept. 1971; hook and line; Loran 3H6-3409, 3H7-4790; 146 m
depth. GEORGIA: GMBL 72-29, 320 mm; Oregon II (stn. 11719); 21
Jan. 1972; 183 m depth, bottom temperature 7.8°C, smooth sand (lat
31°47'N, long. 79°21'W). FLORIDA: USNM (Silver Bay 2732), 158
mm; USNM (Silver Bay 4236), 245 mm; TABL (Oregon 4543; at
UMML), 205 mm; TABL (Oregon 4151; at UMML), 198 mm; TABL
(Oregon 4531), 184 mm; TABL (Oregon 4544), 193 mm; TABL (Silver
Bay 2731), 130 mm; TABL (Silver Bay 2732), (4) 123-140 mm; MCZ
34565, 79 mm; UMML 8232, 220 mm; JKD-4 (disarticulated) 580 mm;
UNC 6363, 420 mm. FLORIDA STRAITS: TABL (Oregon 4537), 352
mm. FLORIDA-GULF: GCRL 1473, 125 mm; USNM 152562, 187 mm;
USNM 152561, 141 mm; USNM (Oregon 4082), (2) 150-153 mm; USNM
158622, 365 mm; FMNH 46558, 160 mm, ALABAMA: GCRL (Oregon
1467), 275 mm. TEXAS: TABL (Oregon 4606), 228 mm; USNM 157724,
520 mm; GCRL 1493, 120 mm. LOCALITY UNKNOWN: ANSP 72094,
240 mm. VENEZUELA: UPR 2504, 375 mm.

Holotype.—USNM 22899, 675 mm SL, 5.4 kg (pre-
served); specimen in fair condition, color very faded; 815
mm TL; D. VII, 15; A. I, 13 (not III, 13 as described); P,
17 (not II, 15); B. 6; C. 17 (not 18); gill rakers removed;
pored lateral-line scales 68 + 3 on tail (not 93); cheek
scales 9; opercular scales 8; head length (HL) 33% SL; or-
bit 16% HL; body depth 31% SL; body width 15% SL.

H2

Lopholatilus villarii Miranda-Ribeiro 1915
Great Southern Tilefish; Batata
Figure 32

Lopholatilus villarii Miranda-Ribeiro 1915:8 (original
description; Brazil); 1918:227 (Brazil). Devincenzi
1924:252, pl. 19 (Uruguay). Devincenzi and Legrand
1940:1, pl. 38 (Uruguay). Fowler 1941:169 (Rio de Ja-
neiro). Ringuelet and Aramburu 1960:65 (Argentina).

Lopholatilus abbreviatus Lahille 1930:35 (original de-
scription; Argentina). Ringuelet and Aramburu 1960:
65 (Argentina).

Diagnosis.—Most body proportions fall within the range
of L. chamaeleonticeps; easily separated from L.
chamaeleonticeps by the absence of the elevated predor-
sal flap, only a prominent predorsal ridge is present in L.
villarii. Lopholatilus villarii lacks a cutaneous barbel on
the posterior ventral margin of the lower lip; dorsal fin
elements VII or VIII, 14 or 15 compared with VII, 15 in
L. chamaeleonticeps; first dorsal spine 1.9 times in second
vs. 1.2-1.5 times in L. chamaeleonticeps; dorsal fin base
54% SL vs. 52-62% (modally 56%) SL in L. chamaeleon-
ticeps; anal fin base 27-28% SL vs. 27-33% (usually al-
ways greater than 28%) SL in L. chamaeleonticeps;



Figure 32.—A. Lateral view of Lopholatilus villarii (lectotype,
MNRJ 3049, 490 mm SL, Rio de Janeiro. B. Dorsal view of
head and predorsal ridge of L. villarii.

modal differences in the number of lateral-line scales,
cheek scales, and gill rakers appear to exist between L.
villarii and L. chamaeleonticeps, but these need to be
verified by the examination of additional specimens of L.
villarii. Lopholatilus villarii can be distinguished from
species of Caulolatilus by dorsal, anal, and vertebral
counts, and from both Caulolatilus and Branchiostegus
by the elevated predorsal ridge (only B. semifasciatus
has a prominent ridge, but can be differentiated by the
body bars and higher number of dorsal elements in B.
semifasciatus, VI, 16).

Description.—Body quadriform, head rounded; anal fin
I, 14 (15 in original description); pectoral fin 17; total
first arch gill rakers 22; pored lateral-line scales 67 or 69
(plus 4 on tail) (94 lateral-line scales given by Miranda-
Ribeiro 1915); scales above lateral line 7 or 8; scales
below lateral line 29 or 30 (Miranda-Ribeiro 1915 listed
41 scales in transverse series).

Body depth 28-30% SL; body width 14-17% SL; caudal
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peduncle length 14% SL; caudal peduncle depth 8% SL;
head length (HL) 32-33% SL; predorsal length 34% SL;
head depth 82% HL; snout length 43-46% HL; length of
upper jaw 43-45% HL; length of lower jaw 45% HL; cheek
depth 34% HL; opercular length 25% HL; snout to dor-
sal margin of preoperculum 76% HL; orbit diameter 18-
22% HL; suborbital depth 27-28% HL.

Caudal fin with 17 principal rays, 15 branched; mar-
gin truncate with dorsal and ventral tips extended;
caudal with 11 dorsal procurrent rays (usually 12 in L.
chamaeleonticeps) and 11 ventral procurrent rays
(usually 10 in L. chamaeleonticeps).

Color.—Coloration according to Miranda-Ribeiro (1915):
body olive dorsally, whitish ventrally; sides with sulfur-
yellow spots; a dark predorsal ridge; dorsal fin dusky
with a broad transparent band more or less distinct to
the posterior margin; caudal dusky with yellow rays not
including the dorsal border, remaining caudal with yel-
low bands.



Distribution.—Type-locality off Rio de Janeiro, Brazil;
also recorded from extreme southern Brazil (lat. 33°35'S,
long. 50°55'W), reported from Uruguay and off Argen-
tina (Fig. 33). The only depth record is 142 m.

Material examined.—Two specimens, 490 and 677 mm
SL. BRAZIL: (lectotype) MNRJ 3049, 490 mm; ZMB 21776, 677 mm,
near Uruguay, 142 m depth, 20 Nov. 1966.

Lectotype.—MNRJ 3049, 490 mm SL, 595 mm TL; ripe
female, collected at Mercado do Rio de Janeiro, 1915;
specimen in good condition, although color faded; 1.7 kg
(preserved weight without viscera); D. VIII, 14; A. I, 14;
P, 17; B. 6; total first arch gill rakers 7 + 15; pored lat-
eral-line scales 69; cheek scales 6; opercular scales 7;
body depth 28% SL; body width 14% SL; head length
(HL) 32% SL; orbit diameter 22% HL. The designator of
the lectotype is unclear, possibly Miranda-Ribeiro: “Lec-
totype” appeared only on the label with no literature
designation known; should be considered as such since
no holotype is known to exist at MNR.J or elsewhere. No
information concerning other syntypes or their deposi-
tion has been obtained.
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Figure 33.—Distribution of the genus Lopholatilus based upon mu-
seum specimens and reliable records. Dots represent L. chamaeleon-
ticeps, open circles L. villarii.
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FAMILY MALACANTHIDAE

Diagnosis.—Circumtropical and warm-temperate shal-
low-water fishes often found in pairs; inhabit sandy or
rubble bottoms, construct rubble mounds or burrows;
continental and insular; body elongate, fusiform, or
cylindrical; body depth 12-20% (modally 16%) SL vs. 21-
36% (modally 27%) SL in branchiostegids; unlike the
branchiostegids, malacanthids do not have a predorsal
ridge; the first haemal spine is formed from the para-
pophyses fused only at their tips, resulting in a haemal
arch that is broad and elliptical; branchiostegids have a
first haemal spine formed from the medial fusion of their
parapophyses, forming a broad receptacle for the pos-
terior end of the swim bladder; dorsal and anal fins long
and continuous, sum of dorsal and anal fin bases 80-135%
(usually more than 90%) SL vs. 80-109% (usually 90%)
SL found in branchiostegids; dorsal fin I-V, 43-60
(Malacanthus); I1II-X, 13-34 (Hoplolatilus) (total
elements 22-64); branchiostegids have VI-X, 14-27 dor-
sal elements (total 22-36); malacanthids with anal fin
with I-II, 12-55 (total of 14-56 elements); branchioste-
gids have I-II, 11-26 anal elements (total of 14-28);
malacanthids with pectoral fin 15-19 (usually 16-18); pel-
vic I, 5; caudal fin falcate or truncate with 17 principal
rays, 15 branched; gill membranes free from isthmus; 6
branchiostegal rays; 4 gill arches and pseudobranch; nos-
trils paired, posterior naris enclosed in thin cutaneous
tube with flap; upper and lower jaws with canine teeth
and patches of villiform teeth near symphysis; no teeth
on palatines, pterygoids, vomer, or tongue; well-
developed pharyngeal teeth; preoperculum smooth or
serrate; always serrate in branchiostegids; may have en-
larged spine at angle of preoperculum; branchiostegids
never have enlarged spine at angle; operculum with
single sharp spine; vertebrae 10-11 + 14; subocular shelf
present; scales ctenoid (one species with few ctenii on
scales) over most of body, mostly cycloid in head region.

MALACANTHUS CUVIER 1829

Malacanthus Cuvier 1829:90, fig. 3 (type-species, Mala-
canthus trachinus, by monotypy).

Oceanops Jordan and Seale 1906:277, pl. 39 (color) (type-
species, Oceanops latovittata, by monotypy).

Dikellorhynchus Smith 1956:54 (type-species, Dikellor-
hynchus incredibilis, by monotypy).

Dignosis.—Length of dorsal plus anal fin bases 112-135%
(modally 125%) SL, Hoplolatilus dorsal plus anal fin
bases equals 80-100% (modally 90%) SL; margin of
preoperculum always smooth, Hoplolatilus with serrate
preoperculum; dorsal fin elements I-V, 43-60 (total
elements modally 56) (Table 19); Hoplolatilus with III-
X, 13-34 dorsal elements (total modally 31); anal fin
elements I, 37-55 (total modally 48) (Table 20); Hop-
lolatilus with I-1I, 12-20 anal fin elements (total modally
19); first haemal spine positioned over anal rays 12-18;
Hoplolatilus with first haemal spine over anal rays 1 or 2.



Table 19.—Frequency distribution of the number of dorsal fin elements of the species of Malacanthus.

Soft elements

Species I I O IV V 43 44 45 46 47 52 53 54 55 56 57 58 59 60 N x SD
plumieri 15 59 9PN - REaA 1,31
brevirostris 40521 1 g 5 S8 90 12 12 5 4 BBN.56.T - 1.90
latovittatus 2 36 7 IS (1R S, 38 44.7 1.20

Table 20.—Frequency distribution of the number of anal fin rays of the species of Malacan-

thus.

Soft elements

Species 37 38 39 40 46 47 48 49 50 51 52 53 54 55 N X SD
plumieri 1 G (s Fy () DR RS S N o 5 O I
brevirostris LIPS O e T T YR S )R i (S 5 0 S Iy

latovittatus 2 10 14 12

38 38.9 0.90

Description.—Pectoral fin rays 15-17; total first arch gill
rakers 6-20 (Table 21); pored lateral-line scales 116-181;
cheek scales 6-12; opercular scales 5-10; scales above
lateral line 7-17; scales below lateral line 31-53; ver-
tebrae 10 + 14.

Body elongate, body depth 12-20% (modally 16%) SL;
body width 8-15% (modally 11%) SL; caudal peduncle
length 5-8% SL; caudal peduncle depth 5-8% SL; head
length (HL) 19-32% SL; predorsal length 19-34% SL;
head depth 49-64% HL; snout length 29-52% HL (allo-
metric); length of upper jaw 30-42% HL; length of lower
jaw 36-48% HL; cheek depth 17-28% HL; opercular
length 23-34% HL; snout to dorsal margin of preoper-
culum 67-78% HL; orbit diameter 11-29% HL (allomet-
ric); suborbital depth 5-20% HL, allometric (Table 22).

Mouth terminal, fleshy lips; jaws either end well an-
terior to eye or under eye; teeth fine to moderate canines,
upper jaw with outer row of 19-32 teeth, lower jaw with
14-30 teeth; both upper and lower jaws with patches (4-5
rows) of villiform teeth at their symphysis, 1 or 2 an-
teriorly curved teeth at the rear of both jaws.

Gill rakers short and rudimentary; skull roof almost
flat with supraoccipital crest reduced to a small pointed

process; lateral line in low curve; cephalic pores number
50-60 on each side, 4 or 7 mandibular pores per side;
scales on base of pectoral; caudal fin with fine scales, re-
maining fins naked; body scales nearly all regenerated.

Pectoral fins reach a line with origin of anal fin or fall
to a vertical with anus; length 11-17% SL.

Pelvic fins pointed, origin slightly posterior to lower
origin of pectoral; length of fin 7-10% SL.

Caudal fin falcate or truncate, dorsal tips slightly ex-
serted or with elongate filaments; 10-12 dorsal and 10-12
ventral procurrent rays. §

Malacanthus plumieri (Cloch 1787a)
Sand Tilefish; Blanquillo

Figure 34

Coryphaena plumieri Bloch 1787a:146 (original descrip-
tion; taken from a drawing by Plumier; Martinique);
1787b:73, pl. 175 (color). Bonnaterre 1788:60, pl. 34,
fig. 131 (Antilles). Gmelin 1788:1191 (An-
tilles). Lacépede 1802:201 (synopsis); 1803:pl.8 (syn-
opsis). Shaw 1803:215 (“American Seas”’).

Table 21.—Frequency distribution of the number of gill rakers (first arch) in the species of

Malacanthus.

Species 6 7 B3"vETe 11l 12 13 M 16 16" 17T 18 19' 20 X SD
plumiert 2 »8.,40 10, 4 4 10:3+  1.05
brevirostris ) S v L ERRIR I ey (R o S - R T X
latovittatus ! it £ Ut 5 Ll © ST | 1 89 1.42

Table 22.—Range of proportional measurements of the species of Malacanthus as percent standard length and percent head length.
Number in parentheses is the mean percent.

Percent standard length Percent head length
Caudal Sub-
Body Body peduncle Head Predorsal Snout Orbit orbital
Species depth width depth length length length diameter depth
plumieri 13-19 (16) 8-14 (10) 6-8 (7) 23-28 (26) 23-27 (25) 39-52 (49) 11-25 (13) 9-20 (16)
brevirostris 12-16 (14) 8-11 ( 9) 5-6 (5) 19-24 (22) 19-24 (22) 29-37 (32) 19-29 (22) 5-11 ( 8)
latovittatus 15-20 (17) 10-15 (14) 6-7 (6) 25-32 (29) 26-34 (30) 37-47 (44) 13-24 (16) 8-20 (17)
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Figure 34.—Malacanthus plumieri, 440 mm SL (later dissected), Cape Lookout, N.C.

Malacanthus trachinus Cuvier 1829:90, fig. 3 (original

description). Valenciennes 1837:205, Atlas, pl. 90,
fig. 3.
Malacanthus plumieri. Cuvier 1829:264 (synopsis).

Swainson 1839:225 (systematics). Cuvier and Valen-
ciennes 1839:319, pl. 380 (color). Castelnau 1855:29
(Bahia,  Brazil). Gilinther  1861:359  (synop-
sis). Poey 1868:330 (Brazil, Martinique, Haiti,
Jamaica); 1876:95 (checklist). Jordan and Ever-
mann 1896:462 (checklist); 1898:2275 (synop-
Gilbert 1900:178 (Brazil). Evermann 1900:302
(Puerto Rico). Blosser 1909:300 (St. Croix, Virgin
Is.). Bean 1906:83 (Bermuda). Miranda-Ribeiro
1915:5 (Brazil); 1918:146 (Brazil). Metzelaar 1919:70
(Curacao, Bonaire, Aruba). Fowler 1920:128
(Jamaica, Grand Cayman, New Providence,
Bahamas). Jordan 1923:130, 202 (check-
list). Beebe and Tee-Van 1928:177 (Haiti). Boro-
din 1928:22 (new variety?). Jordan et al. 1930:356
(checklist). Nichols 1930:371, fig. 273 (West In-
dies). Parr 1930:67 (Cat Is., Bahamas). Beebe and
Tee-Van 1933:172 (Bermuda). Borodin 1934:117
(Haiti). Norman 1935:56 (Ascension I.). Fowler
1936:1359 (synopsis); 1938:313 (Haiti); 1939:15
(Jamaica); 1942:169 (Brazil). Longley and Hilde-
brand 1941:145 (Tortugas, Fla.). Fowler 1944:447,
469 (Caribbean); 1945b:213, 312 (Charleston,
S.C.). Baughman 1947:280 (Texas). Breder
1948:262 (synopsis). Baughman 1950:251 (Tex-
as). Fowler 1952:99 (Hispaniola). Springer and
Bullis 1956:88 (Gulf of Mexico). Hoese 1958:332
(Texas). Briggs 1958:276 (Florida). Smith and
Bailey 1962:7 (subocular shelf). Cervigon 1964:1
(Malacanthus misspelled ‘“Melacanthus,” Vene-
zuela); 1966:354 (Isla de los Hermanos, Vene-
zuela). Caldwell 1966:46 (Jamaica). Randall
1967:742 (food study); 1968:97 (St. Johns, Virgin

siS).

Is.). Bohlke and Chaplin 1968:314, pl. 11 (color)
(Bahamas). Mago Leccia 1970:96 (Venezuela).
Brownell and Rainey 1971:table 1-C (depth; Virgin
Is.). Dahl 1971:308 (Colombia). Parker 1972:97

(Texas). Clifton and Hunter 1972:87 (burrow build-
ing). Colin 1973:89 (burrow building). Deboer et al.
1973:42 (Antilles).

Dikellorhynchus tropidolepis Berry 1958:116, figs. 1-6
(original description; Cape Lookout, N.C.). Hubbs
1958:282 (synonymy with Malacanthus).

Note.—Parra (1778) described a species ‘“Matejuelo
blanco” only by the vernacular name. The figure and
description obviously refer to M. plumieri.

Diagnosis.—Tail forked with elongate filaments (on
specimens larger than 300 mm SL); body elongate, depth
13-19% (modally 16%) SL; the only malacanthid
represented in the Atlantic; distinguished from branchio-
stegids by family characters previously listed including
a lack of a predorsal ridge; distinguished from the Pacific
species of Malacanthus as follows: lacks dark tail bands,
jaws extend well anterior of orbit (distinguishes M.
plumieri from M. brevirostris); dorsal fin elements IV-V
(modally V), 54-60 (modally 57) distinguishes M.
plumiert from all other tilefishes including M. latovit-
tatus II-IV (modally IV), 43-47 (modally 45).

Description.—Anal fin I, 48-55 (soft rays modally 52);
pectoral fin rays 16 or 17; total first arch gill rakers 8-13
(modally 10); pored lateral-line scales 135-152 (modally
143); cheek scales 7-12 (modally 10); opercular scales 6-
10 (modally 8); scales above lateral line 11-17 (modally
16); scales below lateral line 40-53 (modally 50).

Body width 8-14% (modally 10%) SL; caudal peduncle
length 6-7% SL; caudal peduncle depth 6-8% (modally
7%) SL; head length (HL) 23-28% (modally 26%) SL;
head depth 49-60% (modally 56%) HL; snout length 39-
52% (modally 49%, allometric) HL; length of upper jaw
35-42% (modally 38%) HL; length of lower jaw 39-48%
(modally 44%) HL; cheek depth 19-28% (modally 23%)
HL; opercular length 23-26% HL; snout to dorsal margin
of preoperculum 72-78% (modally 76%) HL; orbit diam-
eter 11-25% (modally 13%, allometric) HL; suborbital
depth 9-20% (modally 16, allometric) HL.

Teeth along outer jaw margins well-developed rear-
ward curved canines; lower jaw with approximately 4-5
anterior curved canines followed by 4 enlarged recurved
canines, 6-9 smaller teeth, and a single enlarged an-
teriorly curved canine at the rear for a total of 14-18
teeth; upper jaw with 3-4 small anterior canines fol-
lowed by 15-17 larger teeth and a single enlarged an-
teriorly curved tooth for a total of 19-22 teeth; upper and
lower jaws with patches of fine villiform teeth at their
symphysis; upper lip fleshy, overhanging upper jaw.

Preoperculum edge smooth, angle about 110-115°;
operculum with a well-developed sharp spine about



three-fourths the diameter of eye; gill rakers blunt and
rudimentary.

Lateral-line pores in low curve; pores of cephalic
lateral line more discernible on smaller specimens; head
pores: per side, 7 mandibular, 12 preopercular, 14 in-
fraorbital, 10 in postocular-cephalic lateralis series, 5
supratemporal, 11 supraorbital, and 1 central (pineal)
pore for a total of 60 pores.

Scales cetnoid over most of body, mostly cycloid in
head and thoracic regions; scales in pockets and nearly
all replacement type; scales on cheek, operculum, and
extending on top of head to a vertical over middle of or-
bit; caudal with scales, scales on base of pectoral, all
other fins naked; scales of larvae have an unusual medial
keel (Berry 1958, fig. 4-6).

Dorsal fin continuous and almost uniform in height;
fin base 67-73% (modally 70% SL; spines short and fee-
ble, first spine about three-fourths length of second and
united to a common pterygiophore; anterior two or three
rays unbranched, remaining rays branched; origin of dor-
sal over pectoral base; differences in the number of dor-
sal elements were found regionally: Atlantic coast of
the United States, Bermuda, and Bahamas (¥ = 61.2),
Gulf of Mexico (¥ = 60.0), Caribbean (¥ = 61.1), Brazil
(¥ = 62.2), and Ascension Island (¥ = 62.0).

Anal fin slightly greater than dorsal height, base 53-
63% (modally 56%) SL; origin below a vertical between
eighth or ninth dorsal ray; single spine about half the
length of first ray; first ray unbranched, remaining rays
branched; the number of anal fin elements indicated a
slight cline: Atlantic coast of the United States, Ber-
muda, and Bahamas (¥ = 52.6), Gulf of Mexico (¥ =
52.4), Caribbean (¥ = 52.8), Brazil (x = 53.8), and As-
cension Island (¥ = 54.5).

Pectoral fin broad and pointed; extends to origin of
anal fin; length 11-14% SL; all but stout dorsalmost ray
branched; upper ray 3 times in length of fin.

Pelvic fins slightly pointed; length 7-10% (modally 9%)
SL; origin slightly posterior to pectoral origin; spine
about 2 times in length of fin.

Caudal falcate with elongate filaments on larger
specimens; 12 dorsal and 11 ventral procurrent rays.

Color.—Fresh coloration: body light metallic bluish-
green, darker dorsally, bluish-white belly, may be light
yellow bars on sides; head with a series of yellow and blue
stripes under and around eyes; dorsal fin with brilliant
thin yellow upper margin, a narrow clear band under-
neath and another yellow band, remainder of dorsal with
three to four rows of light yellow spots; anal fin as dorsal
except yellow spots are lighter and most of fin mem-
brane milky white; caudal with areas of orange-yellow on
bases of dorsal and ventral lobes, area between lobes
black, remainder of caudal milky white with some gray,
posterior margin clear; pectorals clear, pelvics milky
white; a color plate appeared in Béhlke and Chaplin
(1968).

Biology.—Prejuveniles of Malacanthus plumieri are pel-
agic and are characterized by an anchor-shaped rostral
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spine not projecting beyond the snout. Behind this spine
there is another pair of larger lateral spines and a pair of
short serrate ridges, a gap and another pair of serrate
ridges extending to the posterior orbital rim. Medial to
the serrate ridges are two patches of serrate ridges in
about 12 rows over the posttemporal region. There are
two infraorbital serrate ridges, a single supraorbital ridge,
two more serrate ridges extending from under the man-
dible to the preopercular margin, and finally another
ridge along the subopercular margin. The unusual head
spination and keeled scales prompted Berry (1958) to
describe the prejuveniles as a new species of Dikellor-
hynchus. Dikellorhynchus Smith 1956 was subsequently
recognized by Hubbs (1958) to represent larval Malacan-
thus. Metamorphosis into a prejuvenile appears to occur
at about 60 mm SL, whereupon it takes up a benthic
habitat.

According to Randall (1967), food of M. plumieri from
the West Indies consisted (based on eight specimens)
of: ophiuroids (21%), crabs (18.5%), stomatopods (15%),
fishes (12.4%), polychaetes (7.2%), sipunculids (7.2%),
unidentified worms (6.4%), chitons (5.7%), echinoids
(2.7%), amphipods (1.6%), and shrimps (1.4%).

The sand tilefish like other species of malacanthids,
builds a burrow in the bottom. The mounds are con-
structed of coral and shell rubble (primarily broken
branches of Acropora cervicornis) and have an opening at
one end (Colin 1973). They enter their mound when
frightened or disturbed. As a result of their mound build-
ing activities, M. plumieri redistribute coarsé shell and
coral fragments (Clifton and Hunter 1972). Sand tilefish
burrows are characteristic of open sandy areas near reefs
and grass beds, and often are found associated with the
following species of fishes: Serranus tortugarum,
Pomacentrus partitus, Apogon quadrisquamatus, and
Centropyge argi (Colin 1973).

According to Harry Pederson (pers. commun.),
Malacanthus plumieri appears to be a shy fish mingling
only with its own kind. He has observed what appeared
to be nest building activities consisting of the fish mak-
ing a shallow depression in the sand, at a depth of 10 m in
a rubble covered bottom, by pushing its snout against
one wall and rapidly oscillating its body. When a chunk
of coral fell into the trough, the fish would carry it in his
mouth to one side. After 15 or 20 min the fish abandoned
its activity and swam away. Underwater observations by
Collette and Talbot (1972) revealed M. plumieri to be a
diurnal species, hovering over open sand near its burrow
entrance from 0645 to 1730 h.

Distribution.—Malacanthus plumieri ranges from Cape
Lookout, N.C. (a range extension found during this
study), south including South Carolina, Florida, Ber-
muda, Bahamas, throughout the Gulf of Mexico, Cen-
tral America, throughout the Caribbean, and the coasts
of Colombia (Atlantic) and Venezuela; a gap in dis-
tribution exists from the Orinoco River region to south of
the Amazon River delta, probably because of the soft
muddy bottom unsuitable for Malacanthus mound
building. Malacanthus plumieri is found again below the



Amazon delta south to Sdo Paulo, Brazil; M. plumieri is
said to be tolerant of hyposaline waters, so the specimen
(USNM 15173) listed from Paraguay may be correct, or
perhaps only collected from a fish market and caught
elsewhere; the southern limit of M. plumieri is probably
near the Rio de la Plata, Uruguay; the only extension of
its range east of the western Atlantic includes two
specimens examined from Ascension Island.

As an adult, the sand tilefish is primarily a shallow
water benthic fish, found most abundantly between the
depths of 10 and 50 m on sand and rubble bottom. The
greatest confirmed depth record is 153 m off Charleston,
S.C. (GMBL 72-325); an incorrect record of 396 m (Bullis
and Thompson 1965) has been corrected by a 1967
Oregon station amended list to 76 m.

Material examined.—Total of 75 specimens, 54-513 mm
SL. Reported to reach 600 mm SL. NORTH CAROLINA:
UNC 6126, 430 mm SL; UNC 6127, 465 mm; UNC 6128, 478 mm; UNC
6129, 446 mm; UNC 6130, 485 mm; UNC 4525, (2) 427-450 mm; UNC
5925, 470 mm; UNC 6456, 495 mm; USNM 158376, 57 mm; USNM
158377, 60 mm; TABL (Gill cr. 2) 55 mm. BERMUDA: MCZ 31030, 308
mm. SOUTH CAROLINA: GMBL 72-325, 450 mm, 153 m depth, 7
Aug. 1972, lat. 32°43.2'N, long. 78°18.0'W. FLORIDA: FSBC 2420, 513
mm; FSBC 1579, 485 mm; FSBC 1888, 332 mm; TABL (uncat., now
Florida State Museum) 395 mm; USNM 116836, 543 mm. BAHAMAS:
USNM 53214, 255 mm; MCZ 12830, (2) 270-293 mm; RMNH 16227, 257
mm; ANSP 110106, 350 mm; TABL 67-31, 303 mm. YUCATAN: TABL
(Silver Bay 431-435) 309 mm; TABL (Oregon 4987) 408 mm. CUBA:
USNM 123657, 194 mm; MCZ 12829, 265 mm; MCZ 12833, (2) 265-403
mm; MCZ 12828, 158 mm; MCZ 12827, (2) 220-240 mm; USNM 9819,
173 mm; USNM 4749, 270 mm; USNM 12551, 205 mm; ANSP 103468, (2)
250-265 mm. JAMAICA: LACM 5710, 310 mm; USNM 32072, 393
mm. PUERTO RICO: UPR 2794, (3) 273-343 mm; UPR 693, 338
mm. COSTA RICA: UCR 442-37, 52 mm. VENEZUELA: Nucleo Es-
parta (uncat.) 470 mm. CURACAO: UNC 5098, 183 mm; UPR 1193,
210 mm; RMNH 9458, 208 mm; RMNH 9457, 378 mm. BONAIRE:
RMNH 9440, (2) 210-320 mm. ARUBA: RMNH 9459, 407 mm. ST.
ANDREWS (ANTILLES): ANSP 89028, 395 mm. GRENADINES:
TABL 105617, (2) 56-60 mm. SABA BANK: TABL (Oregon 2631) 220
mm. HAITI: USNM 133717, (2) 300-333 mm. BRAZIL: Ceara, MCZ
4671, 273 mm; MCZ 12831, 278 mm; Recife, USNM 104325, 317 mm; Sdo
Paulo, MZUSP 8986, 343 mm; MZUSP 8985, 210 mm. PARAGUAY:
USNM 15173, 365 mm (locality questionable). ASCENSION IS-
LAND: BMNH 1908.7.24.20, 385 mm; BMNH 1932.2.19.25, 475 mm.

Types.—Holotype of Dikellorhynchus tropidolepis:
USNM 158376, 55.9 mm SL, 62.5 mm TL, north San Sal-
vador, B.W.1., stomach of Coryphaena; lat. 24°28.5'N,
long. 73°38.5'W; 12 May 1953. Paratypes of D.
tropidolepis: USNM 158377, 58.4 mm SL, 66.2 mm TL,
cleared and stained; TABL (Gill cruise 2, reg. 80), 55 mm

SL, location and data same as holotype. All specimens
spinous as previously discussed.

Malacanthus brevirostris Guichenot 1848
Quakerfish
Figure 35

Malacanthe a caudale tricolore Lienard 1842:80 (original
description; Mauritius; not binomial, thus not avail-
able).

Malacanthus brevirostris Guichenot 1848:14 (original
description; Madagascar and Bourbon I. (now Reunion
I.)) Playfair and Giinther 1866:10 (East Africa).
Pollen and Van Dam 1875:80 (Madagascar). Bleeker
1875:80 (Madagascar). Sauvage 1891:336 (Madagas-
car).

Malacanthus hoedtii Bleeker 1859:18 (original descrip-
tion; Doreh, New Guinea). Giinther 1861:361 (synop-
sis); 1876:160, pl. 98 (Mauritius, New Guinea,
Louisiades, Yap, Sandwich Islands; color
pl.). Bleeker 1875:80 (Reunion I.); 1878:53 (New
Guinea); 1879a:17 (Mauritius). Sauvage 1891:336
(Madagascar). Fowler 1922:84 (Hawaii). Herre
1926b:221 (Philippines). Fowler 1928:236
(“Oceania’); 1944:57 (Hawaii, Tahiti, Nuku Hiva);
1949:53 (Ryukyu Islands, Formosa, Mauritius I., Bour-
bon 1., Ceylon, East Indies, Micronesia, and Poly-
nesia). Marshall 1952:221 (Gulf of Agaba, Red
Sea). Smith 1955a:3 (Mozambique). Berry
1958:120 (key, synopsis). Hubbs 1958:282 (Dikellor-
hynchus incredibilus = Malacanthus hoedtii). Gos-
line and Brock 1960:165 (Hawaii). Kuronuma 1961
(Vietnam). Helfman and Randall 1973:145 (Palau
Is.). Randall 1973:188 (Tahiti). Clark and Ben-
Tuvia 1973:1, figs. 1-4 (underwater photos of burrow,
Red Sea).

Malacanthus hoedti. Playfair and Gilinther 1866:10
(East Africa). Pollen and Van Dam 1875:80 (list).
Weber and de Beaufort 1936:549 (Indo-Australian re-
gion). Fourmanoir 1963:92, pl. 5 (Madagascar).
Munro 1967:348 (New Guinea). Fourmanoir 1971b:
112 (tuna stomach). Shiino 1972:86 (common, local

name).

Malacanthus parvipinnis Vaillant and Sauvage 1875:283
(original description; Hawaii). Jenkins 1904:499
(Hawaii). Snyder 1904:536 (Hawaii). Jordan and

Figure 35.—Malacanthus brevirostris (after Giinther 1876).
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Evermann 1905:275, fig. 118 (color; Hawaii). Jordan
and Seale 1906:277 (Hawaii). Snyder 1912b:416
(Okinawa). Jordan and Jordan 1922:53
(Hawaii). Gregory 1933:356 (misspelled M. par-
vispinnis; cranial osteology).

Dikellorhynchus incredibilis Smith 1956:54 (original de-
scription; South Africa). Berry 1958:121 (synopsis).
Hubbs 1958:282 (synonymy with M. hoedtii).

Diagnosis.—Short snout, 29-37% (modally 32%) HL,
other species of Malacanthus have snout greater than
37% HL; the number of dorsal fin spines (I-IV, mostly II)
separates M. brevirostris from both M. plumieri (IV-V,
mostly V) and M. latovittatus (III-IV, mostly IV); M.
brevirostris has two distinct dark parallel bands on the
tail.

Description.—Dorsal fin elements I-IV, 52-60 (modally
II, 57); anal fin elements I, 46-55 (modally I, 51); pec-
toral fin rays 15-17 (nearly always 16); first arch gill
rakers 9-20 (modally 15); pored lateral-line scales 146-
181 (mean 169); cheek scales 7-9; opercular scales 5-9
(modally 7); scales above lateral line 7-10 (modally 9);
scales below lateral line 31-36 (modally 34).

Body depth 12-16% (modally 14%) SL; body width 8-
11% (modally 9%) SL; caudal peduncle length 5-8%
(modally 6%) SL; caudal peduncle depth 5-6% (modally
5%) SL; head length (HL) 19-24% (modally 22%) SL;
length of upper jaw 33-39% (modally 35%) HL; length of
lower jaw 38-46% (modally 42%) HL; cheek depth 17-
22% (modally 20%) HL; opercular length 26-34% (modal-
ly 30%) HL; snout to dorsal margin of preoperculum 67-
72% (modally 70%) HL; orbit diameter 19-29% (modally
22%, allometric) HL; suborbital depth 5-11% (modally
8%, allometric) HL.

Jaws extend posteriorly to half way between anterior
rim of orbit and pupil (unlike other species of Malacan-
thus); teeth along jaw margins stout conical canines;
lower jaw with approximately 16-21 teeth plus a single
anteriorly curved canine at rear of jaw; upper jaw with
about 21-32 teeth plus a single anteriorly curved tooth;
upper and lower jaws with patches of villiform teeth at
their symphysis; upper lip overhanging upper jaw;
preoperculum smooth, angle 105°; operculum with single
sharp spine nearly equal to diameter of pupil; rudimen-
tary gill rakers.

Lateral-line pores slightly sigmoid in profile; man-
dibular pores 4 per side; head pores: preopercular series
9-12, infraorbital series 12 or 13, 7 in postocular-cephalic
series, 5-7 supratemporal pores, 5 supraorbital pores, and
1 central (pineal) pore, 50 total pores on each side.

Scales ctenoid over most of body, mostly cycloid in
head region; nearly all replacement scales; cheek and
operculum scaled, scales extend on head to over pos-
terior orbital rim; caudal with scales, a few scales on pec-
toral fin base, other fins naked; scales on prejuveniles
have medial keel with two serrae (Smith 1956).

Dorsal fin low and continuous, height slightly less than
anal; fin base 72-76% (modally 74%) SL; spines short and
fairly stout; first spine twice in length of second; an-
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terior two or three rays segmented but unbranched, re-
maining rays branched; origin of dorsal fin over upper
portion of pectoral base; specimens from the eastern
Pacific and Red Sea have fewer dorsal elements (¥ = 56.5
and ¥ = 57.7, respectively) than the Indian Ocean (¥ =
59.7) and elsewhere in the Pacific (¥ = 58.7).

Anal fin slightly greater in height than dorsal; fin base
56-61% (modally 59%) SL; origin below a vertical
between dorsal ray 11 or 12; single spine, length twice in
length of first ray; first ray unbranched, remaining rays
branched; again as was seen with dorsal elements,
specimens from the eastern Pacific (¥ = 49.9) and Red
Sea (¥ = 49.7) had fewer anal elements than those from
the Indian Ocean (¥ = 51.7) and elsewhere in the Pacific
(x = 51.6). Collette and Parin (1970) reported a similar
pattern with needlefishes, particularly Platybelone
argulus.

Pectoral fins pointed, extend to vertical with anal fin
origin; length 12-16% (modally 14%) SL; all but dorsal-
most ray branched; stout upper ray 3 times in length of
fin.

Pelvic fins pointed, origin directly under pectorals; do
not reach anus; single spine more than twice in length of
fin; fin length 7-10% (modally 8%) SL.

Caudal truncate, dorsal tip slightly produced; 11 or 12
dorsal and 10 or 11 ventral procurrent rays.

Color.—After preservation: dorsal portion of body light
brown, lower body white; caudal with two dark medial
parallel bands, separated by a whitish region; pelvic fins
milky white; remaining fins translucent; no other dis-
tinct color.

Remarks.—Prejuveniles of M. brevirostris are similar to
M. plumieri, both are pelagic, have keeled scales, lateral
rearward curved paired spines on the rostrum, paired
patches of serrae on the posttemporal and an elongate
body. However, prejuveniles of M. brevirostris have an
anchor-shaped rostral spine that extends well ahead of
the snout, whereas M. plumieri has a spine that is en-
closed within the dorsal surface of the snout or projects
only slightly. Malacanthus brevirostris has a single pair
of serrate ridges parallel near the rostrum then diverging
near the lateral posttemporal region, with a small gap in
the ridges near the orbits. In M. brevirostris there are 6
pairs of concentric serrate ridges over the posttemporal
region, 12 pairs in M. plumieri. The remaining head
spines as well as the scales are similar in both M. brev-
irostris and M. plumieri. Prejuvenile characters have
been seen on specimens up to 70 mm SL.

Malacanthus brevirostris is a shallow-water form
found over coral rubble or sand bottom adjacent to reefs
in 5-33 m depths. According to J. Randall (pers. com-
mun.) as well as Rosenblatt et al. (1972), M. brevirostris
inhabits burrows in pairs (it is not known if a pair in-
cludes both male and female). These burrows are often
found beneath ledges of large rocks (Clark and Ben-
Tuvia 1973). When this fish is frightened, it dives into
the burrow head first, as do M. plumieri and M. latovit-
tatus.



Distribution.—Found from the Gulf of Agaba, Red Sea;
along east Africa to Cape Province, South Africa;
throughout the Indian Ocean (including: Madagascar,
Mauritius, Reunion Island, Mascarene Islands,
Sumatra, and most of Indonesia); from the Philippines
north to Okinawa; also throughout most of the western
Pacific islands; south to Queensland, Australia and Lord
Howe Island; also in the south Pacific islands (including
the Sociéty Islands) and Marquesas; and at the central
Pacific islands of Hawaii and Fanning. Reported from
Pacific Costa Rica (W. A. Bussing, pers. commun.), Gulf
of Panama, and Pacific Colombia (Rosenblatt et al.
1972).

Material examined.—Total of 59 specimens, 68-270 mm
SL. Reported to reach 300 mm (Jordan and Evermann
1905). RED SEA: BMNH 1935.9.1.3, 213 mm SL. MOZAMBIQUE:
RUSI 2227, 65 mm. SOUTH AFRICA: RUSI 169 (holotype, Dikellor-
hynchus incredibilis) 58 mm SL. MAURITIUS: RMNH 6351 (holo-
type, Malacanthus hoedtii) 190 mm SL; MCZ 6095, 183 mm SL. IN-
DONESIA: ZMA 111.186, 176 mm; ZMA 111.185, 182 mm; RMNH 184
mm; AMS IA.7011, 211 mm; AMS IB.129, 217 mm. OKINAWA:
USNM 151601, (3) 20-22 mm. AUSTRALIA: ANSP 113893, 69 mm;
AMS 1.15625-006, 190 mm. LORD HOWE I.: AMS 1.14347, 254 mm;
AMS1B.129, 217 mm; AMS 1.4341, 241 mm; AMS 1.5373, 270 mm; QM
1.32456, 253 mm. GUAM: UG 5679, (2) 155-160 mm; BPBM 8461, 78
CAROLINE I.: CAS GVF reg. 1878, 164 mm; CAS 24824, 165
NAURU I.: AMS 1A.7011, 211 mm. FANNING I.: BPBM 7646,
226 mm. HAWAIIAN IS.: MCZ 12832, 235 mm; MCZ 28949, 193 mm;
ANSP 113893, 69 mm; ANSP 97824, (2) 190-215 mm; ANSP 97815, 242
mm; ANSP 28167, 195 mm; ANSP 83533, 200 mm; ANSP 95276, 245
mm; ANSP 29730, (2) 195-250 mm; ANSP 87045, 233 mm; ANSP 87729,
185 mm; ANSP 28025-6, (2) 163-203 mm; USNM 51034, 230 mm; USNM
55087, 217 mm; USNM 52677, 210 mm; USNM 52728, 197 mm; USNM
151601, (3) 203-248 mm; USNM 88260, (2) 180-190 mm; LACM 477, (2)
218-225 mm. MARQUESAS IS.: BPBM 11801, (3) 180-210
mm. SOCIETY IS.: BMNH 1873.8.1.14, 203 mm; BPBM 11870, 168
mm; CAS GVF reg. 1094, 222 mm.

mm
mm

Types.—Malacanthus brevirostris Guichenot 1848 has
priority over the junior synonyms M. hoedtii Bleeker
M. parvipinnis Vaillant and Sauvage 1875, and
Dikellorhynchus incredibilis Smith 1956. All but the
type of M. parvipinnis were examined; M. parvipinnis
was described thoroughly and a colored figure was in-
cluded by Vaillant and Sauvage (1875), and is clearly a
synonym of M. brevirostris. Guichenot’s (1848) descrip-
tion was based upon two specimens, one from Madagas-
car and the other from Bourbon; these two specimens
(syntypes) were located in the Paris Museum (MNHN
A.3661 and MNHN A.3662, respectively). MNHN
A.3661 from Madagascar is designated as the lectotype
and MNHN A.3662 as the paralectotype. Both
specimens were kindly examined by M. L. Bauchot of the
Paris Museum (MNHN). Both specimens are dried and
lacquered with glass eyes; therefore, proportional
measurements were either impossible or somewhat er-
roneous, and counts were difficult. Although both
specimens were in poor condition, MNHN A.3661 was in
slightly better condition and was selected as the lecto-
type. The following are the measurements and counts as
taken by M. L. Bauchot: MNHN A.3661, 198 mm SL,
218 mm TL (Guichenot’s original description indicated a
length of 24 em, apparently an error since shrinkage
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could not have been that great); D. 57 elements, A. 43; s
16; pored lateral-line scales about 160; body depth about
12% SL; head length (HL) 19% SL; orbit diameter about
18% HL; and MNHN A.3662, 191 mm SL, 209 mm TL;
D. 56 elements; A. 45; P, 15 or 16; pored lateral-line
scales about 175; body depth about 14% SL; head length
about 18% SL; orbit diameter about 26% HL.
Color: brownish-yellow body, both specimens with the
characteristic two dark bars on the caudal. The descrip-
tions, proportional measurements, counts, and distinec-
tive tail color conform to the species range.

Dikellorhynchus incredibilis, Smith 1956, holotype,
RUSI 160, 58.4 mm SL, 67.8 mm TL (not including ros-
trum); Cape Province, South Africa; 24 Jan. 1955, by J.
Rennie; body depth 13% SL; body width 8% SL; head
length (HL) 19% SL; orbit diameter 26% HL; D. II, 55;
A. 1, 50; first arch gill rakers 16; keeled scales, head
spines as previously described.

Malacanthus hoedtii Bleeker, 1959a, holotype(?),
RMNH 6351, 190 mm SL, 213 mm TL; collected by P.
Bleeker in 1879 (?) (either this date is erroneous or this
specimen labeled as a holotype is not; Bleeker’s descrip-
tion occurred 20 yr prior to 1879); body depth 12% SL;
body width 8% SL; jaws well under eye; head length
(HL) 21% SL; orbit diameter 24% HL; D. III, 57; A. I, 50;
P 16; pored lateral-line scales 146; first arch gill rakers 9;
specimen soft and faded.

. Malacanthus latovittatus (Lacépéede 1802)
Blue Blanquillo
Figure 36

Labrus latovittatus Lacépéde (non Riippell) 1802:455,
517, 526, pl. 28 (original description; “Great Equitorial
Ocean’). Shaw 1803:496 (Indian Ocean). Quoy and
Gaimard 1833:701, pl. 20, fig. 3 (color plate; synonymy).

Taenianotus latovittatus Lacépéde 1803:304, pl. 3, fig. 2
(list), later synonymized by Cuvier and Valenciennes
1839.

Malacanthus latovittatus. Quoy and Gaimard 1833:701
(New Guinea). Bleeker 1859:5 (New Guinea). Giin-
ther 1861:360 (list; Mauritius, New Guinea). Bleeker
1863a:252 (Flores 1.); 1863b:236 (Ternate 1.); 1865:292
(Ambon I.). Pollen and Van Dam 1875:80
(list). Bleeker 1875:80 (Madagascar); 1878:53 (New
Guinea). Giinther 1876:160 (list). Bleeker 1879a:17
(Mauritius). Macleay 1882:360 (New Guinea);
1883:266 (Goldie R., New Guinea). Day 1888:787
(Ceylon). Sauvage 1891:518 (Madagascar). Herre
1926a:220  (Philippines); 1934:58  (Phillipines).
Fowler 1928:236 (Indo-Pacific). Weber and de
Beaufort 1936:551  (synopsis). Smith 1939:215
(Mozambique). Fowler 1949:53 (synopsis). Smith
1949:179, pl. 13 (color; Delagoa Bay, Mozam-
bique). Herre 1953:480 (Philippines). Mendis
1954:175 (Ceylon). Smith 1955b:304 (Al-
dabra). Munro 1955:122 (Ceylon). Fourmanoir
1957:190 (Mozambique). Kamohara 1959:3 (Okino-
shima, Japan). Matsubara 1963:598 (synop-



Figure 36.—A. Malacanthus latovittatus, juvenile coloration, 67 mm SL (BPBM 7283).
vittatus, adult coloration (after Jordan and Seale 1906).

sis). Smith and Smith 1963:13, pl. 8 (Sey-
chelles). Araga 1969:405, fig. 1 (juvenile specimen;
Japan). Yasuda and Hiyama 1971:135, pls. 226, 227

(color, underwater). Shiino 1972:86 (common

name). Helfman and Randall 1973:145
(Palau). Clark and Ben-Tuvia 1973:6, fig. 5 (Red
Sea). Burgess and Axelrod 1973:531, pl. 492 (color;

Synopsis).

Malacanthus taeniatus Valenciennes 1839: 239, 327, pl.
381 (in Cuvier and Valenciennes 1839) (original de-
scription; Port Dorey, New Guinea). Bleeker 1849:7
(Java); 1851:218 (Celebes); 1860:43 (Celebes).

Malacanthus urichthys Fowler 1904:549, pl. 22 (original
description; Padang, Sumatra).

Oceanops latovittata Jordan and Seale 1906:277, pl. 39
(color; original description of new genus). Jordan and
Thompson 1914:260 (Japan).

Oceanops latovittatus. Snyder 1912b:487 (Okinawa).
Fowler 1949:54 (Indo-Pacific).

Diagnosis.—Easily distinguished from the remaining
species of Malacanthus by the broad (about the width of
the pectoral base) dark longitudinal body stripe running
from the operculum to the tip of the caudal fin. The low
number of anal fin rays (37-40, modally 39) distin-
guishes M. latovittatus from the other species of
Malacanthus (46-55 anal rays), see Table 20.

Description.—Dorsal fin elements III-IV (rarely III), 43-
47 (modally 45); anal with single spine; pectoral fins 16
or 17 (modally 17); total first arch gill rakers 6-14
(modally 9); pored lateral-line scales 116-132 (mean 124);
cheek scales 6-10 (modally 7); opercular scales 6-9
(modally 7); scales above lateral line 10-15 (modally 12);
scales below lateral line 32-40 (modally 37).

Head elongate, pointed snout; body depth 15-20%

61

B. M. lato-

(modally 17%) SL (Table 22); body width 10-15%
(modally 14%) SL; caudal peduncle length 6-8% (modal-
ly 7%) SL; caudal peduncle depth 6-7% (modally 6%)
SL; head length (HL) 25-32% (modally 29%) SL; predor-
sal length 26-34% (modally 30%) SL; head depth 48-56%
(modally 50%) HL; snout length 37-47% (modally 44%)
HL; length of upper jaw 29-32% (modally 31%) HL;
length of lower jaw 36-42% (modally 40%) HL; cheek
depth 17-21% (modally 20%) HL; opercular length 22-
27% (modally 25%) HL; snout to dorsal margin of
preoperculum 74-77% (modally 76%) HL; orbit diam-
eter (allometric) 13-24% (modally 16%) HL; suborbital
depth 8-20% (allometric) (modally 18%) HL.

Jaws reach posteriorly to below anterior nostril, well
anterior to orbit; teeth relatively small; upper jaw with
28-31 canine teeth along outer row, 5 posterior teeth be-
ing slightly larger than others; lower jaw with ap-
proximately 30 canine teeth, posterior 15 teeth slightly
larger; upper and lower jaws with patches of villiform
teeth at symphysis; lips very fleshy, upper lip nearly
covering lower jaw.

Preoperculum edge smooth, angle about 110-120°;
operculum with sharp spine, about equal to diameter of
pupil; gill rakers reduced.

Lateral-line pores in a low profile; head pores: 4 man-
dibular, 14 preopercular series, 12-14 infraorbital series,
12 postocular-cephalic lateralis series, supratemperal
branch with 7, 6-7 supraorbital, 1 or 2 medial (pineal)
pores, total about 60 cephalic pores on each side.

Dorsal fin with low spinous portion, soft portion nearly
uniform in height, slightly less than anal; fin base 62-69%
(modally 65%) SL; spines short and flexible, first spine
about three-fourths length of second; anterior one or two
rays unbranched, remaining rays branched; dorsal origin
over anterior margin of pectoral base.

Anal fin base length 46-52% (modally 50%) SL; origin



below between dorsal rays 11 and 12; single spine 2 times
in first ray; all rays branched.

Pectoral fins broad and pointed reaching to over anus;
length 14-17% (modally 16%) SL; all but dorsalmost ray
branched; stout upper ray about 3 times in length of fin.

Pelvic fins pointed, origin below ventral pectoral base;
do not reach anus; single spine about 2 times in length of
fin; fin length 9-10% SL.

Caudal fin truncate with dorsal rays slightly elongate;
10-12 dorsal procurrent rays (usually 12), 10 or 12 ven-
tral procurrent rays (usually 12).

Color.—Live coloration: olive gray to violet-blue above,
whitish blue ventrally; body with broad dark longi-
tudinal stripe from operculum to tail; caudal fin ven-
trally dark with a rectangular white area above, caudal
medially dark, lighter above; dorsal fin gray-brown
basally, upper margin light; anal, pelvic, and pectoral
fins bluish white; head bluish; iris pale yellow; in
alecohol: body brownish above with alternating and
numerous thin light-colored stripes forming convoluted
patterns; dark longitudinal band evident; ventral body
whitish; head brown; all fins translucent, pectoral fin
base milky white; juvenile color pattern quite unlike
adult, more resembling that of the cleaner wrasse,
Labroides dimidiatus (Fig. 36); mimicry of L. dimidiatus
seems likely (Araga 1969).

Distribution.—Like other species of malacanthids, M.
latovittatus has been observed inhabiting burrows (J.
Randall, pers. commun.; Araga 1969). Range includes
the Red Sea (Clark and Ben-Tuvia 1973), Kenya,
Mozambique, Aldabra Is., Madagascar, Mauritius, Cey-
lon, Indonesia, Micronesia, Philippines, Okinawa,
Tanabe Bay (Honshu, Japan; most northern record,
Araga 1969), Melanesia, New Guinea (also reported from
hyposaline waters of the Goldie R., Macleay 1883), New
Caledonia (P. Fourmanoir, pers. commun.); apparently
not found off New Zealand as reported by Weber and de
Beaufort (1936) according to R. McDowall and J. Garrick
Pers. commun.); Palau Is., Samoa, Fanning I.., and
Hawaiian Is. (Fig. 37): recorded from 6-10 m depths.

Material examined.—Total of 38 specimens, 64-380 mm
SL.. KENYA: RUSI 2224, 340 mm SL: RUSI 2225, 288 mm. MADA-
GASCAR: RMNH 4390, 305 mm. MAURITIUS: MCZ 5791, 335 mm:
USNM 19973, 249 mm. INDONESIA: ZMA 111.184, 285 mm: RMNH
(3) 235-360 mm; USNM 216683, 274 mm; USNM 216684, 315 mm;
USNM uncat., 64 mm; RMNH 6350, (2) 200-318 mm. PHILIPPINES:
USNM 116794, 270 mm; USNM 6541, 300 mm; USNM 216682, (2) 332-
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5 mm; OSU 706, 158 mm. OKINAWA: USNM 71898, 365
mm. GUAM: UG 4139, 305 mm; UG 1163, 330 mm. NEW GUINEA:
ZMA 111.183, 183 mm; BPBM 7283, 67 mm; AMS 1.9075, 335
mm. NEW BRITAIN: AMS B.3737, 275mm. PALAUIS.: CAS 14809,
2) 172-180 mm; BPBM 10196, 215 mm; RMNH 11504, 320
mm. IFALIK ATOLL: CAS 14807, 260 mm; CAS 14808, 270
mm. FANNING [: BPBM 7800, 102 mm. SAMOA: USNM 52482,

47 mm. LOCALITY (?): USNM 19973, (2) 249-360 mm.
Remarks.—The location or existence of Lacépede’s
(1802) type is unknown; Lacépéde (1802) designated

Labrus latovittatus = Malacanthus latovittatus with the
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vernacular name “‘labre large-raie”; though his descrip-
tion was rather brief and general, his plate 28 leaves no
doubt as to the identity of this distinctive species
because of the broad body stripe. Labrus latovittatus was
subsequently used by Riippell 1835, to describe a labrid
(Labroides dimidiatus), thus becoming a homonym and
unavailable; Lacépede (1803) mistakenly listed his
previously described Labrus latovittatus under another
genus Taenianotus latovittatus, “‘taenianote large-raie’’;
Valenciennes (in Cuvier and Valenciennes 1839) pointed
out the synonymy of Taenianotus latovittatus = Labrus
latovittatus based upon the figures of both species;
Valenciennes (in Cuvier and Valenciennes 1839) recog-
nized Lacépede’s (1802) Labrus latovittatus not as a
labrid but as a species of malacanthid, closely related to
Malacanthus plumieri; he proceeded to redescribe it as a
new species Malacanthus taeniatus; the latter proved to
be a junior synonym based on its description and figure
(tvpe-locality or existence not known).

Malacanthus urichthvs Fowler 1904 was described and
then subsequently synonymized by him (Fowler 1928);
my examination of the holotype (ANSP 27783) confirms
its synonymy: 300 mm SL, 346 mm TL; Padang,
Sumatra: D. IV, 44; A. 1, 38 (plus an unattached ray); P,
16 (not 15 as Fowler described); B. 6; C. 17; total first
arch gill rakers 10; pored lateral-line scales 120 plus 2 on
tail (not 128); cheek scales 8; opercular scales 9; head
length (HL) 32% SL; orbit 15% HL; body depth 17% SL;
specimen in good condition.

HOPLOLATILUS (GUNTHER 1887)

Hoplolatilus Giinther 1887:550 (type-species, Latilus
fronticinctus Giinther, by monotypy).

Asymmetrurus Clark and Ben-Tuvia 1973:1 (type-spe-
cies, Asymmetrurus orent, original description).

Diagnosis.—Length of dorsal plus anal fin bases 80-100%
(modally 90%) SL; Malacanthus dorsal plus anal fin
bases equals 112-135% (modally 125%) SL; preopercular
margin serrate (never serrate in Malacanthus), enlarged
spine may be present at preopercular angle; dorsal fin
elements III-X, 13-34 (modally 31); Malacanthus with I-
V, 43-60 (modally 56); Hoplolatilus with I-II, 12-20
(modally 19) anal fin elements, Malacanthus always
with a single anal spine and 37-55 (modally 48) rays; first
haemal spine positioned over first or second anal ray;
first haemal spine of Malacanthus positioned over anal
rays 12-18; predorsal fin supports 0-0-2-; among species
of Malacanthus: 0-0-1-, 0-1-, or 2- (Table 2).

Description.—Pectoral fin rays 16-19; total first arch gill
rakers 16-28 (Table 23); pored lateral-line scales 89-140
(Table 24); cheek scales 6-14; opercular scales 7-11;
scales above lateral line 10-20; scales below lateral line
34-49; vertebrae 10 or 11 + 14 (Table 25).

Body elongate, depth 15-26% SL (depth greater on
specimens under 50 mm SL); body width 9-16% SL
(width greater on specimens under 50 mm SL); caudal
peduncle length 12-18% SL; caudal peduncle depth 9-
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Figure 37.—Distribution of the genus Malacanthus based upon museum specimens and reliable records.
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Table 23.—Frequency distribution of the number of gill rakers (first
arch) in the species of Hoplolatilus,

about 2 times in length of second; anterior first or
rays branched or unbranched, remaining rays ,
Anal fin nearly same height as dorsal, base 26-36%

Species 16 17 18 19 21 22 23 24 26 26 27 28 £
e TS ok anterior one to three rays segmented, branched or
f’:"l’r'::i'"”““ WL X : A branched, remaining rays branched.
pees: iy 8 P 218 Pelvic fins rounded or slightly pointed; origin
fourmanoiri 4 3 1 1 16.8 posterior margin of pectoral base; fin length 9-17% BL,!
oreni 1 1o Caudal fin forked, or truncate with upper rays produc-
Table 24.—Frequency distribution of the number of pored lateral-line scales in the species of Hoplolatilus.
Species 8992 97100 101-104 105-108 108-112 113116 117-120 121-124 125-128 129-132 133140 i
fronticinectus 14 "ma
starchi 1 5 b 4 1 108.0
fourmanotri 6 2 R R ]
oreni 1 720
cuniculus s | i 1 2 i 3’__ 2 1258
Table 25.—Comparison of the species of Hoplolatilus,
Number Body Pored Pre-
of depth Dorsal Gill Pectoral Verte-  lateral-line opercular
Species specimens ‘i SL rays rakers rays B'_.:_ o scales serrae §
fronticinetus 4 24-26 X, 13 26.28 17 10+ 14 8% or 92 18
starchi 16 22.29 VIII, 21-23 15-16 2-Ti 18-19 10+ 14 100113 43
cuniculus 12 16-19 M-V, 28.94 19-20 21-23 17 (18) 10+« 14 116140 41
fourmanoiri a9 16-19 X, 21-23 18.19 1619 16 1+ 14 98101 k1
orent 1 15 X, 22 17 16 H+14 9 5

13% SL; head blunt, length 21-28% SL; predorsal length
20-34% SL (less on specimens under 50 mm SL); head
depth 57-86% HL; snout length 20-29% HL; length of up-
per jaw 37-48% (modally 44%) HL; length of lower jaw
38-51% (modally 46%) HL; cheek depth 19-30% HL;
fleshy interorbital width 27-42% HL; suborbital depth 3-
7% HL; orbit diameter (allometric) 22-31% HL.

Mouth terminal to slightly inferior, somewhat ob-
lique; upper jaw protrusile; maxillary extending to a ver-
tical from between posterior rim of pupil to slightly pos-
terior of orbit; front of upper jaw with 1-3 large canine
teeth on each side of symphysis; side of jaw with single
outer row of small canine teeth with enlarged posterior
canine; 3-5 rows of villiform teeth at front of jaw medial
to canines; lower jaw similar, but there may be enlarged
canines along side of jaw; no teeth on palatines, vomer,
or tongue; well-developed pharyngeal teeth.

Lateral line a low curve; lower jaw with 5 or 6 pores on
each side from symphysis to margin of preoperculum;
total cephalic pores 34-45 per side arranged in charac-
teristic patterns (Randall and Dooley 1974).

Gill membrane free from isthmus; no predorsal ridge;
skull rather smooth with a very reduced supraoccipital
crest; orbit very large; nostrils paired on each side of
head, anterior naris in a tube with a flap; pseudobranch
well developed; gill rakers moderate to elongate (unlike
the reduced rakers of Malacanthus); scales as other
malacanthids.

Dorsal fin continuous, base 53-64% SL; origin above or
just posterior to base of pelvic fins; spines short, first two
spines united to a common pterygiophore; first spine

ed; if forked, lobes may be rounded or pointed (shape
changes ontogenetically); 11-13 dorsal and 9-13 ventral
procurrent rays,

All known species inhabit burrows in the bottom near
reefs at depths between 15 and 70 m.

Remarks.—Evidence regarding the validity of generic
separation of Hoplolatilus and Asymmetrurus as distin-
guished by Clark and Ben-Tuvia (1973) has been
previously discussed by Randall and Dooley (1974). Con-
sidering the generic differences among malacanthids and
branchiostegids, Asymmetrurus should be regarded as a
subgenus in order to recognize the affinities of H. four-
manoiri and H. oreni.

Hoplolatilus (Hoplolatilus) fronticinctus
(Ginther 1887)

Figure 38

Latilus fronticinctus Giinther 1887:550, pl. 48 (original
description; Mauritius).

Hoplolatilus fronticinctus Giinther 1887:550, pl. 48 (new
genus provisionally described in the same publication).
Talbot 1969:309 (India). Randall and Dooley 1974:
462, figs. 2-5 (revision).

Diagnosis.—Differs from all other species of Hop-
lolatilus by the following: dorsal fin elements X, 13; anal
fin II, 12; pored lateral-line scales 89-92; caudal fin fork-
ed; cheek scales 13 or 14; scales above lateral line 17-20;



Figure 38.—Drawing of the holotype of Hoplolatilus fronticinctus (redrawn from Giinther 1887), BMNH
1886.2.5.8, 169 mm SL, Mauritius.

dusky band across snout; elongate palp under oper-
culum; dorsal plus anal elements 37 (Table 26).

Description.—For details see Randall and Dooley (1974).

Color.—According to Giinther (1887:551): “The body is
of a uniform light olive colour, rather darker on the back.
A dark violet band runs from one eye to the other across
the front of the snout. Dorsal fin dark violet, yellowish
along the base and on the last rays; the upper third of the
pectoral fin bluish, the remainder, as also all the other
fins, yellowish.” Juvenile specimens are differently
colored (Randall and Dooley 1974).

Larvae.—Numerous larval and prejuvenile specimens
and drawings were kindly donated by P. Fourmanoir,
ORSTOM, New Caledonia. The larvae and prejuveniles
have elongate serrate projections on the snout, preoper-
culum, and dorsal margin of the operculum (figs. 3-5).
The spination is evident between 8 and 42 mm SL (not
including rostrum) and is apparently lost before 50 mm is
attained. A juvenile specimen (Randall and Dooley,
1974; fig. 3) had the elongate white palp characteristic of
the adult as well as the dusky band across the snout; the
dorsal and anal counts, number of gill rakers, cheek
scales and pored lateral-line scales conform completely
with the species range leaving little doubt to its identity
(not doubtful as stated by Randall and Dooley (1974)).

Distribution.—Mauritius; Madras, India; Palau Is.
(juvenile); New Caledonia; Gilbert Is.; South Africa
(possible larval specimens of H. fronticinctus); probably
throughout the Indian Ocean and western Pacific.

Material examined.— MAURITIUS: BMNH 1886.2.5.8 (holotype),
157 mm SL; BMNH 1891.3.11.2, 169 mm. INDIA: AMS 15599-001, 105
mm. PALAU IS.: BPBM 12454, 51 mm (juvenile). SOUTH AFRICA:
SAM 26657, 37 mm; SAM 26658, (2) 24-26 mm. NEW CALEDONIA:
numerous larvae (JKD) 22-42 mm.

Holotype.—Examined by J. E. Randall at British Mu-
seum: BMNH 1886.2.5.8, 157 mm SL, 198 mm TL; D. X,
13; A. II, 12; P, 17; total first arch gill rakers 29; pored
lateral-line scales 92; body depth 26% SL; body width
13% SL; head length (HL) 27% SL; head depth 87% HL;
orbit 24% HL; suborbital depth 4% HL.

65

Table 26.—Frequency distribution of the total number of dorsal plus
anal fin elements in the species of Hoplolatilus.

Species 37 46 47 48 49 52 53 54 56 57 58 59 X
fronticinctus 4 37.0
starcki Gl e 47.6
cuniculus 4§ 2 1. 570
fourmanoiri R ) 52.8
oreni 1 54.0

Hoplolatilus (Hoplolatilus) starcki
Randall and Dooley 1974

Figure 39

Hoplolatilus starcki Randall and Dooley 1974:464, figs.
6-8 (original description; Guam).

Diagnosis.—Caudal fin forked with bright yellow lobes,
H. fourmanoiri and H. orent both have truncate tails;
dorsal fin with VIII spines, H. fronticinctus, H. four-
manoirt, and H. oreni with X, and H. cuniculus with ITI-
V spines; anal fin II, 15-16; the number of pored lateral-
line scales 100-113 are characteristic of H. starcki.

Description.—For details see Randall and Dooley (1974).

Color.—According to Randall and Dooley (1974): in life,
tan with a well-defined large bright blue area beneath
the pectoral fin, over all of thorax and postorbital por-
tion of head (except dorsally); caudal fin bright yellow
except for a centro-posterior area, the upper margin and,
to a lesser extent, the lower margin abruptly whitish;
dorsal and anal fins yellowish, dorsal with a bluish cast;
paired fins pale; color in alcohol: body light tan except
for bright blue head turned a dark brown or metallic sil-
ver; fins all transparent, caudal with light yellow lobes; a
41-mm juvenile was entirely light blue on body, most of
head and scaled portion of caudal fin; caudal lobes dull
yellow, central portion transparent; intermediate color
phases have been photographed (Fig. 39).

Biology.—The stomach contents of six adults from
Eniwetok, Guam, Ulithi, and Palau consisted of cope-
pods (31.4% by volume), pelagic tunicates (31.0%, lar-
vaceans, including Oikopleura), fish eggs (28.6%),



Figure 39.—A. Hoplolatilus starcki, juvenile coloration, 66 mm SL (paratype, BPBM 12571), Palau Islands.
diate coloration, 90 mm SL (paratype, BPBM 9441), Palau Islands.

7298), Guam (C. photographed by J. E. Randall).

siphonophores (5.5%), larval shrimps (1.2%), fish (0.8%),
amphipods (0.7%), unidentified decapod larvae (0.5%),
and heteropods (0.3%) (Randall and Dooley 1974).

Hoplolatilus starcki prefers relatively deep water of
outer reef areas; often seen (Randall and Dooley 1974) as
much as 4-5 m above the bottom where it feeds on zoo-
plankton. When frightened, H. starcki retreats to the
vicinity of its burrow, hovering with its head angling
slightly downward over its opening. If an observer comes
within about a meter of the fish, it will dart head-first
into its burrow. Two fish will often occupy the same bur-
row and will hold an alert position, side by side, above
their burrow. Further harassment causes both fish to
enter the hole, one a split second after the other (Ran-
dall and Dooley 1974).

According to W. A. Starck II (pers. commun.), blue
juveniles sometimes join schools of Mirolabrichthys sp.
which they resemble in color.

Distribution.—Known from Guam, Palau, and Mariana
Islands; Ulithi, Caroline Islands, Eniwetok, Marshall Is-
lands; and Rangiroa, Tuamotu Archipelago. Also ob-
served but not captured by J. Randall off Temoe, Gam-
bier Group, Tuamotu Archipelago.
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B. H. starcki, interme-
C. H. starcki, adult coloration, 102 mm SL (holotype, BPBM

Material examined.—Total of 16 specimens, 41-116 mm

SL. GUAM: BPBM 7298, (holotype) 102 mm SL; paratypes: BPBM
7297, 99 mm. ULITHI: BPBM 9202, (2) 113 and 116 mm. PALAUIS.:
BPBM 9441, 90 mm; BPBM 9535, 41 mm; AMS 1.17154-001, 91 mm;
BMNH 1973.7.17.1, 98 mm; CAS 28353, 103 mm; MNHN 1973.34, 106
mm; BPBM 12456, 60 mm; BPBM 12455, 55 mm; BPBM 12457, 57
mm. ENIWETOK: BPBM 11662, 109 mm; USNM 209535, 108
mm. RANGIROA: BPBM 14005, 70 mm.

Hoplolatilus (Hoplolatilus) cuniculus
Randall and Dooley 1974

Figure 40

Hoplolatilus cuniculus Randall and Dooley 1974:466, fig.
9 (original description; Tahiti).

Diagnosis.—Can be distinguished from other species of
Hoplolatilus by the low number of dorsal spines (III-V)
and high number of dorsal rays (29-34); H. cuniculus is
the only species with a single anal spine (I, 19 or 20), the
remaining species of Hoplolatilus have two anal spines;
characteristically with a high number of pored lateral-
line scales 116-140 (Table 24); the forked tail and 10 + 14
vertebral count separate H. cuniculus from H. four-
manoiri and H. oreni (both with truncate tail, 11 + 14



Figure 40.—Holotype of Hoplolatilus cuniculus, 79 mm SL (BPBM 11996), Tahiti (photograph by J. E. Randall).

vertebrae); dorsal plus anal fin elements 56-59, other
species of Hoplolatilus 54 or less.

Description.—See Randall and Dooley (1974) for details.

Color.—Life colors: light olive brown on back shading to
pale yellow ventrally; blue area over dorsal and postor-
bital head regions (fades soon after death); posterior
caudal peduncle and caudal fin deep yellow, except for
centro-posterior portion of fin; upper and lower caudal
margins whitish, white margins separated from yellow
caudal lobes by a dark line; dorsal fin with pink margin,
a broad median bluish band, and basally colored like
body; anal fin light yellowish with a pale pink margin;
paired fins pale.

Color in alcohol: body dark brown above, light ven-
trally; base of caudal yellow-orange; dorsal and ventral
caudal lobes dusky, distal margin clear; pectoral fin
milky above, remainder clear; remaining fins clear ex-
cept the dusky ventral portion of dorsal fin.

Biology.—This species was observed a meter above the
bottom. With the approach of a diver, it retreated to a
burrow which it rapidly entered head first. As with H.
starcki, two fish were seen entering the same burrow
(Randall and Dooley 1974).

Stomachs of six adult specimens (91-104 mm SL) were
opened for food analysis. Two stomachs were empty, the
others contained: calanoid copepods (58% by volume),
larvaceans (20%), siphonophores (20%), and fish eggs
(2%); all organisms were pelagic forms (Randall and
Dooley 1974).

Distribution.—Known only from a deep channel leading
to Popote Bay, District of Papara, Tahiti; possible post-
larval specimens collected by P. Fourmanoir might in-
dicate a widespread South Pacific distribution (Randall
and Dooley 1974).

Material examined.—Total of 12 specimens, 55-88 mm
SL (all previously designated as types, Randall and

Dooley, 1974). TAHITI: BPBM 11996 (holotype), 79 mm SL; para-
types: BPBM 9281, (2) 72-88 mm; BPBM 11997, (4) 55-82 mm; AMS

1.17155-001, 78 mm; BMNH 1973.7.17.2, 82 mm; CAS 28354,
mm: MNHN 1973-35, 81 mm: USNM 209534, 79 mm.
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Holotype.—For counts and measurements see Randall
and Dooley (1974).

Hoplolatilus (Asymmetrurus) fourmanoiri
Smith 1963

Figures 41, 42

Hoplolatilus fourmanoiri Smith 1963:745, pl. 23 (original
description; Vietnam). Fourmanoir 19658, fig. 27
(Nhatrang, Vietnam). Randall and Dooley 1974:469,
fig. 10 (revision).

Asymmetrurus fourmanoirt.
6 (placed in new genus).

Clark and Ben-Tuvia 1973:

Diagnosis.—Distinguished from all other species of Hop-
lolatilus by the large dark area on the tail, also dark ir-
regular pigment on head and nape; large, usually up-
curved sharp spine at angle of preoperculum; a similarly
shaped spine on operculum; broad maxillary (equal to
pupil diameter); can be separated from H. fronticinctus,
H. starcki, and H. cuniculus by: vertebrae 11 + 14,
number of dorsal plus anal elements (52-54), total first
arch gill rakers 16-19, and number of pectoral rays (16);
distinguished from H. oreni by: coloration, preoper-
cular spine, and number of pored lateral-line scales (98-
101 vs. 92 in H. orent) (Table 24).

Description.—See Randall and Dooley (1974) for details.

Color.—Fresh color according to Fourmanoir
(1965): dorsal surface of head and supraorbital with
violet-black pattern; area between pattern yellow-
orange; back dark; tail with triangular black area cover-
ing medial portion.

Color in alcohol: dark back, remaining body yel-
lowish-brown, pale areas on lips, snout, either side of
nape and beneath anterior dorsal fin, dorsal pattern
variable; other dark areas on head and tail as on fresh
specimens.



Figure 41.—Drawing of Hoplolatilus fourmanoiri, 110 mm SL (MNHN 1964-248), South Vietnam.

Distribution.—Known only from South Vietnam at 18-36
m depths.

Material examined.— VIETNAM: RUSI 608 (paratype), 109 mm
SL; RUSI 609 (paratype), 112 mm; BMNH 1965-580 (paratype), 110 mm;
MNHN 1964-248, (6) 110-112 mm.

Paratype.—Holotype was not examined, deposited at
RUSI. Smith’s (1963) type-description was based on the
holotype and three paratypes (examined in this study);
two RUSI paratypes were examined by the author, the
paratype deposited at BMNH was kindly examined by J.
Randall. The following counts and measurements were

Figure 42.—Dorsal view of Hoplolatilus
fourmanoiri depicting various patterns
of pigmentation (MNHN 1964-248).

taken from a paratype (RUSI 608): 109 mm SL, 132 mr
TL; D. X, 22; A. 11, 18; P, 16; first arch gill rakers 17
pored lateral-line scales 98; cheek scales 10; opercula
scales 8; body depth 18% SL; body width 12% SL; hear
length 27% SL; orbit diameter 25% HL.

Hoplolatilus (Asymmetrurus) oreni
(Clark and Ben-Tuvia 1973)

Figure 43

Asymmetrurus orent Clark and Ben-Tuvia 1973:8, figs
6-8 (original description; Red Sea).

Figure 43.—Holotype of Hoplolatilus oreni, 141 mm SL (USNM 208593), Massawa, Ethiopia.
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Hoplolatilus oreni. Randall and Dooley 1974:470, figs.
11, 12 (synonymy; revision).

Diagnosis.—Differs from H. fronticinctus, H. starcki,
and H. cuniculus by: tail truncate in H. oreni, ver-
tebrae 11 + 14, 17 first arch gill rakers (21 or more in
former species), opercular spine larger than pupil, maxil-
lary width about equal to pupil diameter, dorsal fin X,
22, anal fin II, 20; differs from H. fourmanoiri (both plac-
ed in the subgenus Asymmetrurus; the former three
species in the subgenus Hoplolatilus) by: body pig-
mentation, lack of pronounced preopercular spine at
angle, pored lateral-line scales 92 (98-101 in H. four-
manoirt), and upper jaw extending beyond posterior or-
bital rim in H. oreni.

Description.—For details see Clark and Ben-Tuvia
(1973) and Randall and Dooley (1974).

Color.—In alcohol: body with a series of dark tapered
bands following the lateral line from pectoral base to
caudal base; a series of small (about half pupil diam-
eter) dark spots above the tapered dorsal tips of dark
bands.

Distribution and materials examined.—Known only
from the holotype (USNM 208593, 141 mm SL) from
near Massawa, Ethiopia, in the Red Sea (Fig. 44).

SUMMARY

1. The tilefishes (branchiostegids) and blanquillos
(malacanthids) were examined for the first time on a
worldwide basis. The study included a majority of
the available specimens from more than 50 museums
and institutions. Limited field study and the ex-
amination of fresh material supplemented the study
of museum collections. Distributions were derived
from museum data, reliable literature records, and
personal communications. Osteological characters
were examined, but a detailed discussion is beyond
the scope of this paper.

2. The tilefishes and blanquillos have been tax-
onomically separated and united numerous times in
the literature, most recently united into a single
family Branchiostegidae. Little or no justification
was given for these transitions. Examination of
numerous characteristics discussed in this study sug-
gest that the tilefishes and malacanthids belong to
two distinct phyletic lines distinguishable at the
family level. Differences equal or exceed differences
between many other percoid families.

3. Branchiostegidae includes 3 genera and 21 nominal
species; these are deep-bodied, robust fishes that in-
habit relatively deep water (20-600 m, usually
greater than 50 m depths) at the heads of oceanic
canyons, or over mud or rubble bottoms; they may
occasionally inhabit caves or crevices (as do some
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10.

11.

12

13.

14.

serranids), but unlike malacanthids are not known to
construct or inhabit mounds or burrows.

. The genus Caulolatilus consists of six western At-

lantic species and three (including a new species)
eastern Pacific species. These sympatric species have
been isolated at least since the last emergence of the
Panamanian Isthmus in the Late Pliocene.

. Caulolatilus cabezon Evermann and Radcliff 1917 is

a synonym of C. affinis Gill 1865; C. hubbsi is a new
species from the eastern Pacific.

. The genus Branchiostegus consists of 10 nominal

species: 9 from the Red Sea and Indo-west Pacific
and 1 species restricted to west Africa.

. Branchiostegus albus is a previously undescribed

species from the western Pacific often confused with
B. argentatus.

. Lopholatilus contains two species: L. chamaeleonti-

ceps from the western North Atlantic and L. villarii a
little known species from the western South Atlan-
tic.

. Malacanthidae consists of two genera and eight

species; these fishes are generally found in shallow
water (10-150 m, usually less than 50 m) over sand or
rubble bottoms close to reefs. They are mainly
tropical or subtropical fishes and apparently all in-
habit self-constructed mounds or burrows.

The genus Malacanthus is comprised of three
species: M. latovittatus found in the Red Sea and the
Indian and western and central Pacific Oceans; M.
brevirostris, sympatric with M. latovittatus except it
extends to the eastern Pacific; M. plumieri is essen-
tially restricted to the western Atlantic (plus Ascen-
sion I.).

Malacanthus hoedtii is a junior synonym of M.
brevirostris.

Hoplolatilus is composed of five species found along
the deeper areas of the reef and restricted to the In-
dian and western and central Pacific Oceans.

Early life history aspects were summarized as far as
known from the literature. Ontogenetic series were
assembled when possible from museum specimens.
Tilefishes and blanquillos have an unusual spinous
pelagic larva similar to that found among holocen-
trids, lutjanids, serranids, and istiophorids. A
spinous pelagic larva undoubtedly enhances both the
dispersal and survivorship of these benthic fishes.

Preliminary evolutionary relationships were derived
from external and internal morphological characters
based on the examination of specimens, radiograms
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Figure 44.—Distribution of the genus Hoplolatilus based upon museum specimens and reliable records.




(from all but 2 species), and disarticulated skeletons
(from 15 of 29 species).

ACKNOWLEDGMENTS

I have the greatest appreciation for my wife Portia,
whose patience and support made this study possible.
Thanks are due to Frank J. Schwartz, my former advi-
sor, who called my attention to the group and furnished
data in his care and to my other committee members:
Alphonse F. Chestnut and Jan J. Kohlemeyer, In-
stitute of Marine Sciences, University of North Carolina,
Morehead City; Charles E. Jenner and Reinhard Reiger,
Department of Zoology, University of North Carolina;
Edward J. Kuenzler, Curriculum in Marine Science,
University of North Carolina; and William W. Hassler,
North Carolina State University, Raleigh, for their
guidance in this revision. John E. Randall, Bernice P.
Bishop Museum, Honolulu, Hawaii, contributed greatly,
particularly to the section concerning Hoplolatilus, in
terms of species described, photos, information, and sug-
gestions. John R. Paxton, Australian Museum, loaned
and donated specimens and photographs and par-
ticipated in the description of Branchiostegus serratus.
Frederick H. Berry, National Marine Fisheries Service
(NMFS) Southeast Fisheries Center, offered many use-
ful criticisms and information, loaned many specimens,
and participated in the description of Caulolatilus wil-
liamsi. William D. Anderson, Jr., Grice Marine Biologi-
cal Laboratory, College of Charleston, Charleston, S.C.;
and Bruce B. Collette, NMFS Systematics Laboratory,
Washington, D.C., offered valuable suggestions,
criticisms, and information. Valuable fresh specimens
were donated by Joseph Stabley of Stacy, N.C., James
Talton (Dreamolu), and Ottis Purifoy (Purifoy Fisheries
Fleet, Morehead City), and from Lammar B. Trott, then
at the Chinese University of Hong Kong.

Special thanks are due to the following curators and
personnel from the following museums and laboratories
for making specimens available in their care: T. Abe,
Tokaiku Fisheries Research Laboratory, Tokyo; E. H.
Ahlstrom, NMFS Southwest Fisheries Center, La Jolla,
Calif.; C. Amirthalingam, University of Khartoum,
Sudan; W. D. Anderson, Jr., Grice Marine Biological
Laboratory (GMBL); M. L. Bouchot, Muséum National
d’Histoire Naturelle, Paris (MNHN); E. Bertelsen, Uni-
versitets Zoologiske Museum, Copenhagen (ZMK); J.
Blache, O.R.S.T.0.M., Pointe Noire, République du
Congo; M. Boeseman, Rujksmuseum van Natuurlijke
Historie, Leiden, Netherlands (RMNH); J. E. Bolke,
Academy of Natural Sciences of Philadelphia (ANSP);
W. A. Bussing, Museo de Zoologia, University of Costa
Rica, Cuidad Universitaria (UCR); B. Campbell, Queens-
land Museum, Brisbane (QM); F. Cervigén, Nucleo de
Nueva Esparta Porlamar, Venezuela; C. E. Dawson,
Gulf Coast Research Laboratory Museum, Ocean Springs,
Miss. (GCRL); A. Leitae de Carvalho, Museum Nacional
de Rio de Janeiro (MNRJ); M. M. Dick, Museum of
Comparative Zoology, Cambridge, Mass. (MCZ); W. H.

il

Eger, formerly Department of Marine Science, Univer-
sity of Puerto Rico, Mayaguez (UPR); D. S. Erdman,
Department of Agriculture, Santurce, Puerto Rico; W.
N. Eschmeyer, California Academy of Sciences, San
Francisco (CAS); L. T. Findley, formerly University of
Arizona, Tucson (UA); P. Fourmanoir, O.R.S.T.0.M.,
Centre de Noumea, New Caledonia; T. H. Fraser, for-
merly J. L. B. Smith Institute of Ichthyology, Grahams-
town, South Africa (IIRU); P. A. Hulley, South African
Museum, Cape Town (SAM); T. Iwai, Kyoto Univer-
sity, Maizuru, Japan (FAKU); R. S. Jones, formerly
Division of Biosciences, Marine Sciences, University of
Guam (UG); E. T. Juntunen and C. Bond, Oregon State
University, Corvallis (OSU); C. Karrer and K. Deckert,
Zoologisches Museum an der Humboldt Universitét zu
Berlin, D.D.R. (ZMB); L. Knapp, Smithsonian Oceano-
graphic Sorting Center, Washington, D.C. (SOSC); N. A.
Menezes, Museu de Zoologia de Universidade de Sao
Paulo, Brazil (MZUSP); G. C. Miller, F. H. Berry, and
T. W. McKenney, NMFS Southeast Fisheries Center,
formerly Tropical Atlantic Biological Laboratory, Miami
(TABL) [most of the collection of tilefishes are now
deposited at the Florida State Museum, Gainesville, or
at the Institute of Marine Science, University of Miami
(UMML) |; H. Nijssen, Zoologisch Museum, Universteit
van Amsterdam, Netherlands (ZMA); L. K. Osaka, In-
stituto Nacional de Pesca, Cuauhtemoc, Mexico
(INIBP); G. Palmer, British Museum of Natural His-
tory, London (BMNH); U. Parenti, Museo Instituto di
Zoologia Sistematica della Universita de Torino, Italy
(MIZS); J. R. Paxton, Australian Museum, Sydney
(AMS); C. J. Pissarro, Centro de Biologia Aquatica
Tropical, Lisbon, Portugal (CBAT); J. E. Randall, Ber-
nice P. Bishop Museum, Honolulu, Hawaii (BPBM); C.
R. Robins, Institute of Marine Sciences, University of
Miami (UMML); R. Schoknecht and L. P. Woods, Field
Museum of Natural History, Chicago (FMNH); F. J.
Schwartz, Institute of Marine Sciences, University of
North Carolina, Morehead City (UNC); W. B. Scott,
Royal Ontario Museum, Toronto, Canada (ROMZ); S.
C. Shen, Department of Zoology, Taiwan University,
Taipei; C. L. Smith, American Museum of Natural His-
tory, New York City (AMNH); G. R. Smith, Museum of
Zoology, University of Michigan, Ann Arbor (UMNZ);
V. G. Springer and staff, National Museum of Natural
History, Smithsonian Institute, Washington, D.C.
(USNM); C. C. Swift, Los Angeles County Museum of
Natural History, California (LACM); R. W. Topp, for-
merly Marine Research Laboratory, Department of
Natural Resources, St. Petersburg, Fla. (FSBC); L. B.
Trott, formerly Chinese University of Hong Kong, China;
M. Poll, Konnikbjk Museum Voor Midden-Afrika,
Musée Royal de Afrique Centrale, Tervuren, Belgium
(MRAC); N. J. Wilimovsky, Institute of Fisheries,
University of British Columbia, Vancouver, Canada
(UBC); and D. Wohlschlag, Marine Science Institute,
University of Texas, Port Aransas (IMSUT).

Many people provided valuable information, photo-
graphs, discussion, or drawings: G. R. Allen (formerly



AMS); J. Blache, 0.R.S.T.0.M., Pointe Noire, Répub-
lique du Congo; G. Burgess, G. W. Link, K. MacPher-
son, W. Fahy, M. Peoples, and H. Porter (UNC); S. A.
Bortone, University of West Florida, Pensacola, Fla.; J.
Collignon, Royaume du Maroc, Casablanca; D. Cupka,
South Carolina Marine Resources, Charleston; R. Ger-
ber, University of Rhode Island, Kingston; P. H. Green-
wood and C. Patterson (BMNH); C. L. Hubbs, Scripps
Institute of Oceanography, La Jolla (SIO); A. Intes,
0.R.S.T.0.M., Abijan, Ivory Coast; J. Ho Lee, Fisheries
Research Agency, Pusan, Korea; H. Pederson, Undersea
Photography, McAllen, Texas; H. C. Mears, Delaware
River Anadromous Fish Project, N.J.; J. L. Munro, for-
merly University of West Indies, Kingston; A. Peden,
British Columbia Provincial Museum, Victoria, Canada;
C. Pissarro (CBAT); W. F. Rathjen, formerly NMFS,
Woods Hole, Mass.; J. E. Randall (BPBM); W. A.
Starck II; B. Sullivan, Duke University, Durham, N.C.;
Norbert Rau, University of San Carlos, Philippines; and
J. E. McCosker, Steinhart Aquarium, San Francisco.
The faculty and staff of the Institute of Marine Sciences
and Department of Zoology, University of North
Carolina, greatly assisted this study; a great many others
too numerous to mention, but not forgotten, are owed my
gratitude.

LITERATURE CITED

ABE, T.
1965. Keys to the fishes of Japan fully illustrated in colors.
Trading Co., 358 p.
ARAGA, C

1969

Japan

Young form of the rare coral fish, Malacanthus latovittatus
(Lacépede) from Tanabe Bay. Seto Mar. Biol. Lab. 16:405-410.
ARAMBOURG, C.
1927. Les poissons fossiles d’Oran. Matériaux carte géol. d’Al-
gerie Alger Ser. 1, Palaeont. 6, 298 p.
AMIRTHALINGAM, C.
1969. A new fish from the Red Sea. Sudan Notes Rec. 50:129-133.
BAILEY, R. M., J. E. FITCH, E. S. HERALD, E. A. LACHNER, C. C.
LINDSEY, C. R. ROBINS, and W. B. SCOTT.
1970. A list of common and scientific names of fishes from the
United States and Canada. (3d ed.) Am. Fish. Soc. Spec. Publ.
6, 149 p.
BARNARD, K. H.
1927. Monograph of the marine fishes of South Africa.
Afr. Mus. 21(part 2):419-1065.
1950. A pictoral guide to South Africa fishes: marine and fresh-
water. Maskew Miller Ltd., Capetown, 226 p.
BARNHART, P. S.
1936. Marine fishes of southern California.
Berkeley, 209 p.
BAUGHMAN, J. L.
1947, Fishes not previously reported from Texas, with miscellaneous
notes on other species, Copeia 1947:280.
Random notes on Texas fishes. Part II. Tex. J. Sci. 2:242-

Ann. S.

Univ. Calif. Press,

1950
263
BEAN, T. H
1906. A catalogue of the fishes of Bermuda, with notes on a collec-
tion made in 1905 for the Field Museum. Field Colombian Mus.
Publ. 108, Zool. Ser, 7:21-89.

BEEBE, W., and J. TEE-VAN.
1928. The fishes of Port-au-Prince Bay, Haiti. Zoologica (N.Y.)
10:1-279
1933. Field book of the shore fishes of Bermuda. G. P. Putnam’s
Sons, N.Y., 337 p

1937. A new species of Caulolatilus from Trinidad, British West
Indies. Zoologica (N.Y.) 22:93-95.
BERG, L. S.
1940. Classification of fishes both recent and fossil. Trav. Inst.
Zool. Acad. Sci. URSS, part 2, 5:87-517. [Reprinted 1965, Doc.
Cent. Appl. Sci. Res. Corp., Thailand, Bangkok, 517 p.]
BERRY, F. H.
1958. A new species of fish from the western North Atlantic, Dikel-
lorhynchus tropidolepis, and relationships of the genera Dikellor-
hynchus and Malacanthus. Copeia 1958:116-125.

BIGELOW, H. B., and W. C. SCHROEDER.

1947. Record of the tilefish, Lopholatilus chamaeleonticeps Goode
and Bean, for the Gulf of Mexico. Copeia 1947:62-63.

1953. Fishes of the Gulf of Maine. U.S. Fish Wildl. Serv., Fish.
Bull. 53:1-577.

BIGELOW, H. B., and W. W. WELSH.

1925. Fishes of the Gulf of Maine.
part 1, 40:1-567.

BLACHE, J., J. CADENAT, and A. STAUCH.

1970. Faune tropicale X VIII. Clés de détermination des poissons de
mer signalés dan 'Atlantique Oriental (entre le 20° paralléle N. et
le 15° paralléle S.). Off. Recher. Sci. Tech. Outre Mer, Paris,
479 p.

BLANTON, J.
1971. Exchange of Gulf Stream water with North Carolina shelf
water in Onslow Bay during stratified conditions. Deep-Sea Res.
18:167-178.

BLEEKER, P.

1849. Overzicht der te Batavia voorkomende gladschubbige Labrio-
den, met beschrijving van Il nieuwe soorten verh. Bat. Gen. 22:1-
64. [Not seen.]

1851. Nieuwe bijdrage tot de Kennis der ichthyologische fauna van
Celebes. Nat. Tijdschr. Ned. Ind. 2:209-224.

1859. Bijdrage tot de Kennis der vischfauna van Nieuw-Guinea.
Verhand. Nat. Ver. Nederl.-Indié 6:1-24.

1860. Dertiende bijdrage tot de kennis der vischfauna van Celebes.
Visschen van Bothain, Badjoa, Sindjai, lagoesi en Pompenoea.
Act. Soc. Sci. Indo-Neerl. 8:1-60.

1863a. Deuxiéme notice sur la faune ichthyologique I'ile de Flores.
Ned. Tijdschr. Dierk. 1:248-252.

1863b. Onziéme notice sur la faune ichthyologique de I'ile de Ter-
nate. Ned. Tijdschr. Dierk. 1:228-238.

1865. Enumeration des especes de poissons actuellement connues
de I'lle d’Amboine. Ned. Tijdschr. Dierk. 2:270-297.

1873. Mémoire sur la faune ichthyologique de Chine..
schr. Dierk. 4:113-154.

1875. Recherches sur la faune de Madagascar et de ses dépendances
d’aprés les decourvertes de Francois. In P. L. Pollen et D. C. van
Dam, part 4. Poissons de Madagascar et de I'lle de la Reunion,
Leiden, p. 1-89.

1878. Quatriéme mémoire sur la faune ichthyologique de la Nou-
velle-Guinée. Arch. Neerl. Sci. Nat. 13:35-66. [Not seen.]

1879a. Contribution a la faune ichthyologique de I'lle Maurice.
Verh. Akad. Amsterdam 18:1-23. [Not seen.]

1879b. Enumeration des espéces de poissons actuelment connues
du Japon et description de trois espéces inédites. Verh. Akad.

Bull. U.S. Bur. Fish. 1924,

Ned. Tijd-

Amsterdam 18:1-33. [Not seen.]
BLOCH, M. E.
1787a. Ichtyologie, ou histoire naturelle, générale et particuliére

des poissons. Avec des figures enluminées, dessinées d'aprés na-
ture. 5:146-147.
1787b. Naturgeschiechte der auslédndischen fische.
BLOSSER, C. B.

1909. Reports on the expedition to British Guiana of the Indiana
University and the Carnegie Museum, 1908. Report No. 3, The
marine fishes. Ann. Carnegie Mus. 6:295-300.

BOESEMAN, M.

1947. Revision of the fishes collected by Burger and Von Siebold in

Japan. Leiden, E. J. Brill, 28:1-242.
BOHLKE, J. E,, and C. C. G. CHAPLIN.

1968. Fishes of the Bahamas and adjacent tropical waters. Liv-

ingston Publ. Co., Wynnewood, Pa., 771 p.

2:1-260.



BONNATERRE, M. L.

- 1788. Tableau encyclopédique et méthodique des trois régnes de la
nature. Ichthyologie (Paris) 1:1-215.

BORODIN, N. A.

1928. Scientific results of the yacht Ara expedition during the years
1926 to 1928, while in command of William K. Vanderbilt. Fishes.
Bull. Vanderbilt Mar. Mus. 1:1-37.

1934. Scientific results of the yacht “Alva’” Mediterranean cruise,
1933, in command of William K. Vanderbilt. Fishes. Bull. Van-
derbilt Mar. Mus, 1:103-123.

BREDER, C. M., Jr.

1948. Field book of marine fishes of the Atlantic Coast from Labra-

dor to Texas. G. P. Putnam’s Sons, N.Y., 332 p.
BRIDGE, T. W., and G. A. BOULENGER.

1904. Fishes. In Cambridge natural history (reprint 1958) 7:141-

760.
BRIGGS, J. C.

1958. A list of Florida fishes and their distribution.
State Mus., Biol. Sci. 2:221-318.

1961. The East Pacific barrier and the distribution of marine shore
fishes. Evolution 15:545-554.

BROWNELL, W. M., and W. E. RAINEY.

1971. Caribbean Research Institute Special Report; Research and
development of deep water commercial and sport fisheries around
the Virgin Islands Plateau. Contrib. No. 3 Virgin Islands Ecol.
Res. Stn., p. 1-88.

BULLIS, H. R,, Jr., and P. J. STRUHSAKER.

1970. Fish fauna of the western Caribbean upper slope.
Acad. Sci. 33:43-76.

BULLIS, J. R., Jr., and J. R. THOMPSON.

1965. Collections by the exploratory fishing vessels Oregon, Silver
Bay, Combat, and Pelican made during 1956 and 1960 in the
southwestern North Atlantic. U.S. Fish Wildl. Serv., Spec. Sci.
Rep. Fish. 510, 130 p.

BUMPUS, H. C.

1898. On the reappearance of the tile-fish (Lopholatilus chamael-
eonticeps). Science (Wash., D.C.) 8:576-578.

1899. The reappearance of the tilefish. Bull. U.S. Fish, Comm.
18:321-333.

BURGESS, W., and H. R. AXELROD.

1973. Pacific marine fishes. T.F.H. Publ., Neptune City, N.J.,

2:281-560.
CADENAT, J.

1950. Poissons de mer du Sénégal.

Fr. Afr. Noire 3, 345 p.
CALDWELL, D. K.

1966. Marine and freshwater fishes of Jamaica.

Sci. Ser. 17:7-119.
CASTELNAU, F.

1855. Poissons. In Expédition dans les parties centrales de I'Amér-
ique de Sud, de Rio de Janeiro, 4 Lima, et de Lima au Para... (Sep-
tiéme partie. zoologia). Animaux noureaux ou rares recueillis pen-
dant I'expédition dans les parties centrales de ’Amérique de Sud.
P. Bertrand, Paris. Tome I1:1-112.

CERVIGON, F.

1964. Neuvas citas de peces para Venezuela y datos sobre algunas
especies poco conocidas. Noved. Cient. Mus. Hist. Nat. La Salle,

Ser. Zool. (31):1-18.

1966. Los peces marinos de Venezuela. Fondo de cultura cientifica
apartado, Caracas, 2 vols., 951 p.

CHABANAUD, P.

1924, Descriptions d’une espéce nouvelle et d'une forme supposée
nouvelle de poissons de mer de la cote d’Annam. Bull. Mus.
Natl. Hist. Nat. 30:357-363.

CHIRICHIGNO, F., N.

1969. Lista sistematica de los peces marinos comunes para Equa-

dor, Peru, y Chile. Conf. Explot. Conserv. Riquczas Marit. del
Pac. Sur, Comm. Perm., Lima, p. 1-108.

Bull. Fla.

Q.J. Fla.

Initiations Afr., Dakar, Inst.

Bull. Inst. Jam.

GHU! Y. T,

1931. Index piscium sinensium. Biol. Bull. St. John’s Univ. 1, 290 p.
CHYUNG, M.

1961. Illustrated encyclopedia. The fauna of Korea, No. 2, Fishes.

Central Book Publ. Co., Seoul, Korea, 861 p.

CLARK, E., and A. BEN-TUVIA.

1973. Red Sea fishes of the family Branchiostegidae with a descrip-
tion of a new genus and species Asymmetrurus oreni. Sea Fish.
Res. Stn., Haifa (60):1-12.

CLIFTON, H. E,, and R. E. HUNTER.

1972. The sand tilefish, Malacanthus plumieri, and the distribution
of coarse debris near West Indian coral reefs. In B. B. Collette
and S. A. Earle (editors), Results of the Tektite program: Ecology
of coral reef fishes, p. 87-92. Nat. Hist. Mus., Los Ang. Cty. Sci.
Bull. 14.

CLOTHIER, C. R.

1950. A key to some southern California fishes based on vertebral

characters. Calif. Div. Fish Game, Fish Bull. 79, 83 p.
COLIN, P. L.

1973. Burrowing behavior of the yellowhead jawfish, Opistognathus

aurifrons. Copeia 1973:84-90.
COLLETTE, B. B., and K. RUTZLER.

1970. Needlefishes (Belonidae) of the eastern Atlantic Ocean. Atl.
Rep. 11:7-60.

COLLETTE, B. B., and K. RUTZLER.

In press. Reef fishes over sponge bottoms off the mouth of the Ama-
zon River. Proc. 3d Int. Coral Reef Symposium, Miami, Fla.

COLLETTE, B. B., and F. H. TALBOT.

1972. Activity patterns of coral reef fishes with emphasis on noc-
turnal-diurnal changeover. In B. B. Collette and S. A. Earle (edi-
tors), Results of the Tektite program: Ecology of coral reef fishes,

p. 98-124. Nat. Hist. Mus., Los Ang. Cty. Sci. Bull. 14.
COLLINS, J. W.
1883. Report upon a cruise made to the tile-fish ground in the

smack “Josie Reeves” September, 1882. Bull. U.S. Fish. Comm.
2:301-310.
1884. History of the tile-fish. Rep. U.S. Fish. Comm. 10:237-295.
COOPER, J. G.
1863. On new genera and species of California fishes—no. I. Proc.
Calif. Acad. Sci. 3(part 1):70-77.
CUVIER, G.L.C.F.D.
1829. Le régne animal. 2d ed., Paris, 2:1-406.
CUVIER, G., and A. VALENCIENNES. )
1830. Histoire naturelle des poissons.
1839. Histoire naturelle des poissons.

DAHL, G.

1971. Los pesces del norte de Colombia. Minist. Agric., Inst, de-

sarrollo de los recursos naturales renovables, Bogot4, 391 p.
DAY, F.

1888. The fishes of India; being a natural history of the fishes known
to inhabit the seas and fresh waters of India, Burma, and Ceylon.
(Suppl.) Williams and Norgate, Lond., p. 779-816.

DEBOER, B., D. HOOGERWERF, I. KRISTENSEN, and J. POST.

Vol. 5, 374 p.
13:239, 319-337.

1973. Antillean fish guide. Caribb. Mar. Biol. Inst., Caracao,
Stirapa 7, 110 p.
de SYLVA, D. P.
1955. The mystery of the tilefish. Bull. Int. Oceanogr. Found.
1(2):4-6.

DEVINCENZI, G. J.
1924. Peces del Uruguay. An. Mus. Nac. Montev. Ser. 2, 5:1-283.
DEVINCENZI, G. J., and D. LEGRAND.
1940. Album ictiolégico del Uruguay.
cional, Ser. 4, p. 1-8.
DOOLEY, J. K., and F. H. BERRY.
1977. A new species of tilefish (Pisces: Branchiostegidae) from the
western tropical Atlantic. Northeast Gulf Sei. 1(1):8-13.
DOOLEY, J. K., and J. R. PAXTON.

Montevideo Imprenta Na-

1975. A new species of tilefish (Family Branchiostegidae) from
eastern Australia. Proc. Linn. Soc. New South Wales 99:151-
156.

EIGENMANN, C. H.
1902. The egg and development of the conger eel.
Comm. 21:37-44.
EVERMANN, B. W.
1900. General report on the investigations in Porto Rico of the
United States Fish Commission steamer Fish Hawk in 1899. Bull
U.S. Fish. Comm. 1900, p. 1-350.

Bull. U.S. Fish.



EVERMANN, B. W, and W. C. KENDALL.

1900. Check-list of the fishes of Florida.
Rep. Comm. 1899:35-103.

EVERMANN, B. W., and M. C. MARSH.

1902. The fishes of Porto Rico. Bull. U.S. Fish. Comm. 20(part I):
49-350.

EVERMANN, B. W., and L. RADCLIFFE.

1917. The fishes of the west coast of Peru and the Titicaca Basin.
Bull. U.S. Natl. Mus. 95, 166 p.

EWALD, J. J., W. BRANDHORST, F. H. DURANT, V. de ESPINOSA,
and W. DIAZ.

1971. Cruceros de pesea exploratoria del arrastrero “‘Carmelina’ en
la zona occidental de Venezuela. Proyecto da Investigation y
Desarrollo Pesquero. Inf. Tech., Caracas, No. 25, pl. 58.

FIRTH, F. E.

1937. Recent records extending the range of Caulolatilus microps

north of Florida. Copeia 1937:189.
FITCH, J. E.

1958. Offshore fishes of California.
mento, 80 p.

FITCH, J. E., and R. J. LAVENBERG.

1971. Marine food and game fishes of California.
Press, Berkeley, 179 p.

FOURMANOIR, P.

1957. Poissons téléostéens dex eaux malgaches du canal de Mozam-
bique. Mém. Inst. Sci. Madagascar, Ser. F, 1:1-316.

1963. Distribution écologique des poissons de recifs coralliens et
d’herbiers de la cote ouest de Madagascar. La Terre, Via No.
1:81-100.

1965. Liste complementaire des poissons marines de Nhatrang.
Cah. 0.R.S.T.0.M. Oceanogr., Paris, p. 7-114.

1969. Contenus stomacaux d’Alepisaurus (Poissons) dans le Sud-
Quest Pacific. Cah. O.R.S.T.O.M. Oceanogr., Paris 7(4):51-
60.

1970. Notes ichtyologiques. (I).
Paris 8(2):19-33.

1971a. Notes ichtyologiques. (III).
Paris 9(2):267-278.

1971b. Liste des espéces de poissons contenus dans les estomacs de
thons jaunes, Thunnus albacares (Bonnaterre) 1788 et de thons
blancs, Thunnus alalunga (Bonnaterre) 1788. Cah. O.R.S.T.0.M.
Oceanogr., Paris 9(2):109-118.

FOURMANOIR, P., and P. GUEZE.

1962, Les poissons de la Réunion.

car, Tananarive 5:1-10.
FOWLER, H. W.

1904. A collection of fishes from Sumatra.
Phila., Ser. 2, 12:495-560.

1915. A list of Santo Domingo fishes. Copeia 1915:49-50.

1920. Notes on tropical American fishes. Proc. Acad. Nat. Sci.
Phila. 71:128-155.

1922. A list of Hawaiian fishes. Copeia 112:82-84.

1925. Fishes from Natal, Zululand, and Portuguese East Africa.
Proc. Acad. Nat. Sci. Phila. 77:187-268.

1928. The fishes of Oceania. Mem. Bishop Mus. 10:1-540.

1934. Fishes obtained by Mr. H. W. Bell-Marley chiefly in Natal
and Zululand in 1929 to 1932. Proc. Acad. Nat. Sci. Phila. 86:
405-514.

1936. The marine fishes of West Africa based on the collection of
the American Museum Congo Expedition 1909-1915. Bull. Am.
Nat. Hist. 70(part 2):607-1493.

1938. A collection of Haytian fishes obtained by Mr. Stanley Wood-
ward. Proc. Acad. Nat. Sci. Phila. 89:309-315.

U.S. Fish. Comm., Fish.

Calif. Dep. Fish Game, Sacra-

Univ. Calif.

Cah. O.R.S.T.0.M. Oceanogr.,

Cah. O.R.S.T.0.M. Oceanogr.,

Publ. Inst. Rech. Sci. Madagas-

J. Acad. Nat. Sci.

1939. Notes on fishes from Jamaica with descriptions of three new
species. Not. Nat. Acad. Nat. Sci. Phila. No. 35, 16 p.
1942. A list of fishes known from the coast of Brazil. Arq. Zool.

(Sao Paulo) 3:115-184.

1944. The fishes. Monogr. Acad. Nat. Sci. Phila. 6, p. 57-529.

1945a. Los peces del Peru. Catdlogo sistematico de los peces que
habitan en aguas peruanas. Mus. Hist. Nat. “Javier Prado”
Univ. Nac. Mayor de San Marcos, Lima, 298 p.

1945b. A study of the fishes of the southern Piedmont and coastal
plain. Monogr. Acad. Nat. Sci. Phila. 7, 408 p.

74

1949. A synopsis of the fishes of China (pt. 7) the perch-like fishes.
J. Hong Kong Fish. Res. Stn. 2(1):3-65.
1952. The fishes of Hispaniola. Mem. Soc. Cubana Hist. Nat.
21(1):83-115.
FURNESTIN, J., J. DARDIGNAC, C. MAURIN, A. VINCENT, R.
COUPE, and H. BOUTIERE.
1958. Donnees nouvelles sur les poissons de Maroc Atlantique.
[In French.] Rev. Trav. Inst. Peches Marit. 22:381-493.
GILBERT, C. H.
1900. Results of the Branner-Agassiz Expedition to Brazil. Ill. The

fishes. Proc. Wash. Acad. Sci. 2:161-184.
GILL, T. N.
1862. Synopsis of the Notothenioids. Proc. Acad. Nat. Sci. Phila.
13:512-522.

1863. Remarks on the relations of the genera and other groups of
Cuban fishes. Proc. Acad. Nat. Sci. Phila. 14:235-242.

1865. On the genus Caulolatilus. Proc. Acad. Nat. Sci. Phila. 17:
66-68.

1872. Arrangement of the families of fishes, or classes Pisces, Mar-
sipobranchii, and Leptocardii. Smithson. Mise. Collect. 11(247):
1-49.

1882.
164.

1893. Families and subfamilies of fishes.
6:127-138.

GMELIN, J. F.

1788. Amphibia, Pisces. In Caroli a Linné, Systema Naturae,

Lipsiae 1(part 3):1033-1125 (Amphibia) and p. 1126-1516 Pis-

Note on the latiloid genera. Proc. U.S. Natl. Mus. 4:162-

Mem. Natl. Acad. Sci.

ces).
GOODE, G. B.
1881a. Descriptions of seven new species of fishes from deep sound-

ings of the southern New England coast, with diagnoses of two un-
described genera of flounders and a genus related to Merlucius.
Proc. U.S. Natl. Mus. 3:337-350.

1881b. Fishes from the deep water on the south coast of New Eng-
land obtained by the United States Fish Commission in the sum-
mer of 1880. Proc. U.S. Natl. Mus. 3:467-486.

GOODE, G. B, and T. H. BEAN.
" 1878. Description of Caulolatilus microps, a new species of fish

from the Gulf coast of Florida. Proc. U.S. Natl. Mus. 1:42-45.

1880a. Description of a new genus and species of fish, Lopholatilus
chamaeleonticeps, from the south coast of New England. Proec.
U.S. Natl. Mus. 2:205-209.

1880b. Catalogue of a collection of fishes sent from Pensacola, Flor-
ida, and vicinity, by Mr. Silas Stearns, with descriptions of six
new species. Proc. U.S. Natl. Mus. 2:121-156.

1885. Notes on some Florida fishes. Proc. U.S. Natl.' Mus. 7:42-47.

1895. Oceanic ichthyology, a treatise on the deep-sea and pelagic
fishes of the world, based chiefly upon the collections made by the
steamers Blake, Albatross and Fish Hawk in the northwestern At-
lantic. U.S. Natl. Mus. Spec. Bull., 553 p.

GOODRICH, E. S.
1909. A treatise on zoology. In R. Lankester (editor) Part 9. Ver-

tebrata, Craniata (Vol. 1 Cyclostomes and fishes). Adam and
Charles Black Publ., Lond., 518 p.
GORDON, B. L.
1955. When tilefish died. Mag. Am. Mus. Nat. Hist.,, N.Y. 64:
273-275.

1960. The marine fishes of Rhode Island. The Book and Tackle
Shop, Watch Hill, R.I., 136 p.
GOSLINE, W. A,
1961. The perciform caudal skeleton. Copeia 1961:265-270.
1966a. The limits of the fish family Serranidae, with notes on other
lower percoids. Proc. Calif. Acad. Sci., Ser. 4, 33:91-111.
1966b. Comments on the classification of the percoid fishes.
Sei. 20:409-418.
1968. The suborders of perciform fishes.
124(3647):1-78.
1971. Functional morphology and classification of teleostean fishes.
Univ. Hawaii Press, Honolulu, 208 p.
GOSLINE, W. A., and V. E. BROCK.
1960. Handbook of Hawaiian fishes.
lulu, 372 p.

Pac.

Proc. U.S. Natl. Mus.

Univ. Hawaii Press, Hono-



GREENWOOD, P. H., D. E. ROSEN, S. H. WEITZMAN, and G. S.
MYERS.
1966. Phyletic studies of teleostean fiahes, with a provisional classi-
fication of living forms. Bull. Am. Mus. Nat. Hist. 131:345-455.
GREGORY, W. K.
1933. Fish skulls; A study of the evolution of natural mechanisms.
Trans. Am. Philos. Soc. 23:75-481 (reprinted, E. Lundberg Books,
1959, Va.).
GROSVENOR, M. B. (editor).
1965. Wonderous world of fishes.
367 p.
GUICHENOT, A.
1848. Sur une nouvelle espéce de Malacanthus. Rev. Mag. Zool.
11:14-15.
GUNTHER, A.
1860. Catalogue of the acanthopterygian fishes in the collection of
the British Museum. Trustees, Br. Mus., Lond., 2, 548 p.
1861. Catalogue of the acanthopterygian fishes in the collection of
the British Museum. Trustees, Br. Mus., Lond., 3, 586 p.
1876. Andrew Garrett's Fische der Siidsee. 5:129-216 (reprinted,
1966, Wheldon and Wesley, Lond.).
1887. Descriptions of two new species of fishes from Mauritius.
Proc. Zool. Soc. Lond. 1887:550-551.
HART, J. L.
1973. Pacific fishes of Canada.
740 p.
HEEMSTRA, P. C.
1974. On the identity of certain eastern Pacific and Caribbean
post-larval fishes (Perciformes) described by Henry Fowler. Proc.
Acad. Nat. Sci. Phila. 126:21-26.
HELFMAN, G. S., and J. E. RANDALL.
1973. Palauan fish names. Pac. Sci. 27:136-153.
HERRE, A. W.
1926a. Four new Philippine fishes.
1926b. Four rare Philippine fishes. Philipp. J. Seci. 31:217-225.
1928. Three new Philippine fishes. Philipp. J. Sci. 35:31-35.
1934. Notes on fishes in the zoological museum of Stanford Univer-
sity. 1. The fishes of the Herre Philippine Expedition of 1931 (re-
printed, 1972, Newton Gregg Publ., Kentfield, Calif.), 106 p.
1935. Notes on fishes in the zoological museum of Stanford Univer-
sity. VI.—New and rare Hong Kong fishes obtained in 1934. Hong
Kong Nat. 6:285-293.
1936. Fishes of the Crane Pacific Expedition.
Hist. Publ. Zool. Ser. 22:1-471.
1953. Check list of Philippine fishes.
Rep. 20, 977 p.
HILDEBRAND, H. H.
1954. A study of the fauna of the brown shrimp (Penaeus aztecus
Ives) grounds in the western Gulf of Mexico. Publ. Inst. Mar.
Sci., Univ. Tex. 3:233-366.
HILDEBRAND, S. F.
1946. A descriptive catalog of the shore fishes of Peru. U.S. Natl.
Mus. Bull. 189, 530 p.
HILDEBRAND, S. F., and W. C. SCHROEDER.
1928. Fishes of Chesapeake Bay. Bull. U.S. Bur. Fish. 43(1), 366 p.

HOESE, H. D.
1958. A partially annotated checklist of the marine fishes of Texas.
Publ. Inst. Mar. Sci., Univ. Tex. 5:312-352.
HOUTTUYN, M.
1782. Beschryving van eenige Japanse visschen, en andere Zee-
Schepzelen. Hollandsche Maatschappij der Weterschappen, Har-
lam. Verhandelingen 20(part 2):1-315.
HOWELL RIVERO, L.
1936. Some new, rare and little-known fishes from Cuba.
Boston Soc. Nat. Hist. 41:41-76.
HUBBS, C. L.
1943. Terminology of early stages of fishes. Copeia 1943:260.
1958. Dikellorhynchus and Kanazawaichthys: nominal fish genera
interpreted as based on prejuveniles of Malacanthus and Anten-
narius, respectively. Copeia 1958:282-285.
HUBBS, C. L., and K. F. LAGLER.
1958. Fishes of the Great Lakes region. Revised ed. Cranbrook
Inst. Sci., Bull. 26, 213 p., Bloomfield Hills, Mich.

Nat. Geogr. Soc., Wash., D.C.,

Fish. Res. Board Can., Bull. 180,

Philipp. J. Sci. 31:533-541.

Field Mus. Nat.

U.S. Fish Wildl. Serv., Res.

Proc.

HUBBS, C. L., and A. B. RECHNITZER.

1958. A new fish, Chaetodon falcifer, from Guadalupe Island, Baja
California, with notes on related species. Proc. Calif. Acad. Sci.,
Ser. 4, 29:273-313.

IRIE, H.

1953. Studies on “‘amadai’ (Gen. Branchiostegus) of Japan. I, Des-
crimination between “aka-amadai” and “‘ki-amadai”. Bull. Fac.
Fish. Nagasaki Univ. 1:14-17.

ISHIKAWA, C., and K. MATSUBARA.

1897. Preliminary catalogue of fishes including Dipnoi, Cyclostomi
and Cephalochorda in the collection of the natural history depart-
ment, Imperial Museum, Tokyo, p. 1-64.

JENYNS, L.

1842. Fish. In C. Darwin (editor), The zoology of the voyage of
H.M.S. Beagle, under the command of Captain Fitzroy, R.N. dur-
ing the years 1832 to 1836. Smith, Elder, & Co., Lond., (1839-
1843) pt. 4, 172 p.

JENKINS, O. P.

1904. Report on collections of fishes made in the Hawaiian Islands,
with descriptions of new species. Bull, U.S. Fish. Comm. 22:417-
538.

JORDAN, D. S.

1884. Notes on a collection of fishes from Pensacola, Florida, ob-
tained by Silas Stearns, with descriptions of two new species (Exo-
coetus volador and Gnathypops mystacinus). Proc. U.S. Natl.
Mus. 7:33-40.

1923. A classification of fishes including families and genera as far
as known. Stanford Univ. Publ., Univ. Ser., Biol. Sci. 3:77-
254,

JORDAN, D. S., and C. H. BOLLMAN.

1890. Descriptions of new species of fishes collected at the Gala-
pagos Islands and along the coast of the United States of Colombia,
1887-88. Proc. U.S. Natl. Mus. 12:149-183.

JORDAN, D. S, and B. W. EVERMANN.

1896. A check-list of the fishes and fish-like vertebrates of North
and Middle America. Rep. U.S. Comm. Fish., 1895(part 21):207-
584.

1898. The fishes of North and Middle America.
Bull. 47(part 3):2183-3136.

1905. The shore fishes of the Hawaiian Islands, with a general ac-
count of the fish fauna. Bull. U.S. Fish. Comm. 23(part 1),
574 p.

JORDAN, D. S., and H. W. CLARK.

1930. Check list of the fishes and fishlike vertebrates of North and
Middle America north of the northern boundary of Venezuela and
Colombia. Rep. U.S. Comm. Fish., App. 10, 670 p.

JORDAN, D. S., and C. H. GILBERT.

1883. Catalogue of the fishes collected by Mr. John Xantus at Cape
San Lucas, which are now in the United States National Museum,
with descriptions of eight new species. Proc. U.S. Natl. Mus.
5:353-371.

JORDAN, D. S., and C. L. HUBBS.

1925. Record of fishes obtained by David Starr Jordan in Japan,

1922. Mem. Carnegie Mus. 10:93-347.

JORDAN, D. S,, and E. K. JORDAN.
1922, A list of fishes of Hawaii, with notes and descriptions of new
species. Mem. Carnegie Mus. 10:1-92.
JORDAN, D. S., and A. SEALE.
1906. The fishes of Samoa. Description of the species found in the
archipelago, with a provisional check-list of the fishes of Oceania.
Bull. [U.S.] Bur. Fish. 1905, 25:173-455.
JORDAN, D. S., and J. O. SNYDER.
1901a. A list of fishes collected in 1883 and 1885 by Pierre Louis
Jouy and preserved in the United States National Museum, with
descriptions of six new species. Proc. U.S. Natl. Mus. 23:739-769.
1901b. A list of fishes collected in Japan by Keinosuke Otaki and
by the U.S. steamer Albatross, with descriptions of fourteen new
species. Proc. U.S. Natl. Mus. 23:335-380.
1902. A review of the trachinoid fishes and their supposed allies
found in the waters of Japan. Proc. U.S. Natl. Mus. 24:461-497
JORDAN, D. S., S. TANAKA, and J. O. SNYDER.
1913. A catalogue of the fishes of Japan. J. Coll. Sci., Imp. Univ
Tokyo 33, 497 p.

U.S. Natl. Mus.



JORDAN, D. S., and W. F. THOMPSON.
1914. Record of the fishes obtained in Japan in 1911.
negie Mus. 6:205-313.

Mem. Car-

JOW, T.
1963. New northern records for ocean whitefish Caulolatilus prin-
ceps (Jenyns). Calif. Fish Game 49:212-213.
KAMOHARA, T.
1952. Revised descriptions of the offshore bottom fishes of Province
of Tosa, Shikoku, Japan. Rep. Kochi Univ. (Nat. Sci.) 3, p. 1-
122.
1957. List of fishes from Amani-Oshima and adjacent regions,
Kagoshima Prefecture, Japan. Rep. Usa Mar. Biol. Stn. 4(1):
1-65.

1959. New records of fishes from Kochi Prefecture, Japan. Rep.
Usa Mar. Biol. Stn. 6(2):1-9.

1967. Fishes of Japan in Color.

135 p.
KISHINOUYE, K.

1907. Hompo ni sansaru 3 shu no Amadai (The three new species of

Latilus in Japan). [In Jap.] Dobutsugaku Zasshi 19:56-60.
KITIHARA, T.

1968. On sweeping trammel net (kogisashiami) fishery along coast
of the San’in districts—II. Change of daily catch by sweeping
trammel net in Shimane Prefecture. Bull. Jap. Soc. Sci. Fish.
34:300-304.

KURONUMA, K.

1961. A check list of fishes of Vietnam. Div. Agric. Nat. Resour.

U.S. Oper. Mission Vietnam, 66 p.
LACEPEDE, B. G. E.

Hoikusha Publ., Osaka, Japan,

1802. Histoire naturelle des poissons. Paris, 3, 588 p.
1803. Histoire naturelle des poissons. Paris, 4, 728 p.
1832. Histoire naturelle des quadrupédes, ovipares, serpents, pois-
sons et cetacées. (F. D. Pillot, editor) Paris, IV Poissons 8:1-
398.
LAHILLE, A.
1930. Algunos peces Argentinos, Folleto Asociacion Escolar “Man-
uel Belgrano” 16:35.
La MONTE, F.
1952, Marine game fishes of the world. Doubleday & Co., Inc.,

Garden City, N.Y., 190 p.
LAVENBERG, R. J., and J. E. FITCH.

1966. Annotated list of fishes collected by midwater trawl in the
Gulf of California, March-April 1964. Calif. Fish Game 52:92-
110.

LEIM, A. H.

1960. Records of uncommon fishes from waters off the maritime

provinces of Canada. J. Fish. Res. Board Can. 17:731-733.
LEIM, A. H.,, and L. R. DAY.

1959. Records of uncommon and unusual fishes from eastern Cana-

dian waters, 1950-1958. J. Fish. Res. Board Can. 16:503-514.
LEIM, A. H., and W. B. SCOTT.

1966. Fishes of the Atlantic coast of Canada.
Can., Bull. 155, 285 p.

LIANG, YUN-SHENG, P. YUAN, and H. YANG.

1962, Common food fishes of Taiwan. Chinese-American Joint
Comm. Rural Reconstr., Taiwan, 90 p.

LIBBEY, W., Jr.

1891. Report upon a physical investigation of the waters off the
southern coast of New England, made during the summer of 1889
by the U.S. Fish Commission schooner Grampus. Bull. U.S. Fish
Comm. 9:391-459.

1895. Physical inquires. Off coast of southern New England and the
Middle States. Rep. Comm. Fish Fish. 1893, part 19:32-35.

LIENARD, A.

1842, Rapport annuel sur les travaux de la société d’histoire natur-
elle de I'lle Maurice:80-81.

LINDBERG, G. U., and Z. V. KRASYUKOVA.

1971. Fishes of the Sea of Japan and the adjacent areas of the Sea
of Okhotsk and the Yellow Sea. Acad. Sci. U.S.S.R., No. 99
(Transl. Isr. Progr. Sci. Transl., Jerusalem) part 3, 498 p.

LINTON, E.

1901. Parasites of fishes of the Woods Hole region.

Comm. 19:405-501.

Fish. Res. Board

Bull. U.S. Fish

76

LOCKINGTON, W. N.

1881. On the Pacific species of Caulolatilus. Proc. Acad. Nat. Sci.
Phila. 32:13-19.

LONGLEY, W. H,, and S. F. HILDEBRAND.

1941. Systematic catalogue of the fishes of Tortugas, Florida, with
observations on color, habits, and local distribution. Carnegie
Inst. Wash. Publ. 535, 331 p.

LOWE (McCONNELL), R. H.

1962. The fishes of the British Guiana continental shelf, Atlantic
coast of South America, with notes on their natural history. J.
Linn. Soc. Lond., Zool. 44:669-700.

LUCAS, F. A.

1891. Animals recently extinct or threatened with extermination,
as represented in the collections of the U.S. National Museum.
Rep. Smithson. Inst. (1889), Rep. U.S. Natl. Mus., p. 609-649.

1905. The osteology and immediate relations of the tile-fish, Lopho-
latilus chamaeleonticeps. Bull. Bur. Fish. 24:81-86.

MCcALLISTER, D. E.

1968. Evolution of branchiostegals and associated opercular, gular
and hyoid bones and the classification of teleostome fishes living
and fossil. Bull. Natl. Mus. Can., Biol. Ser. 77:1-239.

McCULLOCH, A. R.

1911. Reports on the fishes obtained by the F.I.S., “Endeavour’” on
the coasts of New South Wales, Victoria, South Australia and Tas-
mania. Part I. Zool. Res. “Endeavour” 1909-10, 1(1):1-87.

McKENNY, T. W.

1959. A contribution to the life history of the squirrel fish Holocen-

trus vexillarius Poey. Bull. Mar. Sci. Gulf Caribb. 9:174-221.
MACLEAY, W.

1882. Contribution to a knowledge of the fishes of New Guinea.—
No. II. Proc. Linn. Soc. New South Wales 7:351-366.

1883. Contribution to a knowledge of the fishes of New Guinea, No.
4. Proc. Linn. Soc. New South Wales 8:253-280.

MAGO LECCIA, F.

1970. Lista de los peces de Venezuela, incluvendo un estedio pre-
liminar sobre la ictiogeografia del pais. Minist. Agric. Nac. de
Pesca, Caracas, 283 p.

MANN, F,, G.

1954. La vida de los peces en aguas Chilenas.

Inst. Invest. Vet., Santiago, Chile, 342 p.
MARSHALL, N. B.

1952. The ‘Manihine’ Expedition to the Gulf of Aqaba 1948-1949.

IX. Fishes. Bull. Br. Mus. (Nat. Hist.) Zool. 1:221-252.
MARSHALL, T. C.

1928. Ichthyological notes, No. 3. Mem. Queensl. Mus. 9(part 2):
189-193. )

1964. Fishes of the Great Barrier Reef and coastal waters of Queens-
land. Livingston Publ. Co., Narberth, Pa., 566 p.

MATSUBARA, K.

2d ed. Minist. Agric.

1963. Fish morphology and hierarchy. Vols. I-III. Ishizaki-Shoten,
Tokyo, 1:1-1605.
MENDIS, A. S.
1954. Fishes of Ceylon. Fish. Res. Stn. Dep. Fish., Ceylon Bull. 2,
292 p.

METZELAAR, J.

1919. Report on the fishes collected by Dr. J. Boeke in the Dutch
West Indies, 1904-1905, with comparative notes on fishes of tropi-
cal West Africa. Rapp. Viss. Ind.' Zee. Kolonie Curacao, 1(part
1):1-314. '

MILLER, D. J., and R. N. LEA.

1972. Guide to the coastal marine fishes of California.

Game, Fish Bull. 157, 235 p.
MIRANDA-RIBEIRO, A.

Calif. Fish

1915. Fauna Brasiliense. Peixes. Arq. Mus. Nac., Rio de J. 17,
var. pag.
1918. Fauna Brasiliense. Piexes. Arq. Mus. Nac., Rio de J. 21:1-
2217.
MONOD, T.
1968. Le complexe urophore des poissons téléostéens. Mém. Inst.

Fondam. Afr. Noire No. 81, 705 p.
MORI, T.
1952. Check list of fishes of Korea.
Biol. Ser. 1, 1(3):1-228.

Mem. Hyogo Univ. Agric.,



'MUNRO, L S. R.
- 1955. The marine and fresh water fishes of Ceylon.
Press, Sydney, 351 p.

Halstead

1967. The fishes of New Guinea. Publ. Dep. Agric., Stock Fish.,

Port Moresby, New Guinea, 650 p.
NELSON, G. J.

1969. Origin and diversification of teleostean fishes.
Acad. Sci. 167:18-30.

NELSON, W. R,, and J. S. CARPENTER.

1968. Bottom longline explorations in the Gulf of Mexico. A report
on “Oregon II's” first cruise. Commer. Fish. Rev. 30(10):57-62.

NICHOLS, J. T.

1930. The fishes of Porto Rico and the Virgin Islands. Pomacen-
tridae to Ogocephalidae. N.Y. Acad. Sci. survey of Porto Rico
and Virgin Islands 10:304-399.

NICHOLS, J. T., and R. C. MURPHY.

1944. A collection of fishes from the Panama Bight, Pacific Ocean.

Bull. Am. Mus. Nat. Hist. 83:221-260.
NORMAN, J. R.

1931. Four new fishes from the Gold Coast.
Ser. 10, 7:352-359.

1935. Coast fishes. Part I. The South Atlantic.
12:1-58.

1966. A draft synopsis of the orders, families and genera of recent
fishes and fish-like vertebrates. Br. Mus. (Nat. Hist.) Lond., un-
officially published as early as 1957, 649 p. (reprinted, 1966, Whel-
don and Wesley Ltd., Lond.)

NYSTROM, E.

1887. Reddgorelse for den Japanska fisksamlingen i Upsala Univer-
sites Zoologiska Museum. Svenska Vet. Akad. Handl. 13(part
4)4:1-54.

OCHIAL A.

1953. Comparative studies of branquillos (sic) of the genus Branch-
tostegus found in the waters of Japan and China. Zool. Mag.
Tokyo 62:306-313.

OKADA, Y.

1955. Fishes of Japan. Uno Shoten Co. Ltd., Tokyo, 434 p.

' 1966. Fishes of Japan. Uno Shoten Co. Ltd., Tokyo, 474 p.
OKIYAMA, M.

1964. Early life history of the Japanese blanquillos, Branchiostegus
Japonicus japonicus. [In Jap., Engl. summ.] Bull. Jap. Sea
Reg. Fish. Res. Lab. 13:1-14.

ORCES, G.

1959. Peces marinos del Ecuador que se conservan en las collec-
ciones de Quito. Inst. Ciencias Nat. Escuela Polit. Nac. Ciencia
Nat. 2:72-91.

PARKER, J. C. (editor).

1972. Key to the estuarine and marine fishes of Texas. 2d ed.

Texas A&M Univ., Sea Grant Publ., TAMU-SG-72-402, 177 p.
PARR, A. E.

1930. Teleostean shore and shallow-water fishes from the Bahamas
and Turks Island. Bull. Bingham Oceanogr. Collect., Yale Univ.
3(art. 4), 148 p.

PARRA, A.

1787. Descripcion de diferentes piezas de historia natural, los mas
del reino maritimo, representados en setenta y conco liminas, Ha-
vana, p. 1-66.

PATTERSON, C.

1964. A review of Mesozoic acanthopterygian fishes, with special
reference to those of the English Chalk. Philos. Trans. R. Soc.
Lond., Ser. B, 247:213-482.

PATTIE, B. H., and C. S. BAKER.

1969. Extensions of the known northern range limits of ocean white-
fish, Caulolatilus princeps, and California halibut Paralichthys
californicus. J. Fish. Res. Board Can. 26:1371-1372.

PEARSON, J. C.
1932. Winter trawl fishery off the Virginia and North Carolina
coasts, Publ. 4, U.S. Bur. Fish. Invest. Rep. 1(10), 31 p.
PLAYFAIR, R. L., and A. C. L. G. GUNTHER.
1866. The fishes of Zanzibar. John van Voorst, Lond., 153 p.
POEY, F.

1865. Repertorio fisico-natural de la isla de Cuba.

Comp., Havana, 1, 420 p.

Ann. N.Y.

Ann. Mag. Nat. Hist.,

Discovery Rep.

Barcina y

~]

=]

1866. Repertorio fisico-natural de la isla de Cuba.
Comp., Havana, 2, 484 p.

1868. Synopsis piscium Cubensium. Catalogo razonado de los peces
de la isla de Cuba, extractado del Repertorio fisico-natural de la
isla de Cuba 2:279-484.

1875-1876. Enumeratio piscium Cubensium.
Soc. Espan, Hist. Natur. 4 parts) 224 p.

POLL, M.

1969. Le prolongement caudal de la vessie hydrostatique des pois-
sons actinopterygiens. Acad. R. Beligique Classe Sci. Ser. 5,
Bull. 55:486-504.

POLLEN, P. L., and D. C. van DAM.

1875. Recherches sur la faune de Madagascar et de ses dependance.

Part 4, E. J. Brill, Leiden, p. 1-89.
QUOY, J. R. C., and P. GAIMARD.

1830. Voyage de découvertes de I'Astrolabe exécuté par ordre du
roi, pendant les années 1826-1827-1828-1829, sous le commande-
ment de M. J. Dumont D'Urville. 3 vols.

RAFINESQUE, C. S.

Barcina y

(Orig. publ. Anal.

1815. Analyse de la nature ou tableau de l'univers et des corps
organisés. Palmero, 224 p.
RANDALL, J. E.
1967. Food habits of reef fishes of the West Indies. Stud. Trop.

Oceanogr. (Miami) 5:665-847.

1968. Caribbean reef fishes.
318 p.

1973. Tabhitian fish names and a preliminary checklist of the fishes
of the Society Islands. Occas. Pap. Bernice Pauahi Bishop Mus.
24(11):167-214.

RANDALL, J. E,, and J. K. DOOLEY.

1974. Revision of the Indo-Pacific branchiostegid fish genus Hop-
lolatilus, with descriptions of two new species. Copeia 1974:
457-471.

RAO, P. K., A. E. STRONG, and R. KOFFLER.

1971. Gulf Stream and Middle Atlantic Bight: Complex thermal
structures as seen from an environmental satellite. Science
(Wash., D.C.) 173:529-530.

REGAN, C. T.

1913. The classification of the percoid fishes.
Hist., Ser. 8, 12:111-145.

RINGUELET, R. A., and R. H. ARAMBURU.

1960. Peces marinos de la Republica Argentina, clave para et re-
conocimiento de familias y generos, catalogo critico abrevido.
Agro, Publ. Tech 2(5), 141 p.

ROBINSON, J. G.

1965. New northern record for ocean whitefish, Res. Briefs Fish

Comm. Oreg. 11:52.
ROEDEL, P. M.

T.F.H. Publ., Jersey City, N.J.,

-

Ann, Mag. Nat.

1953. Common ocean fishes of the California coast. Calif. Dep
Fish Game, Fish Bull. 91, 184 p.
ROMER, A. S.
1966. Vertebrate paleontology. 3d ed. Univ, Chicago Press, Chi-

cago, 468 p.
ROSENBLATT, R. H., J. E. McCOSKER, and I. RUBINOFF.
1972. Indo-west Pacific fishes from the Gulf of Chiriqui, Panama.
Contrib. Sci. Nat. Hist. Mus. Los Ang. No. 234, 18 p.
RUPPELL, E.

1835. Fische des rothem meeres. In Neve wirbelthiere zu der
fauna von Abysinien gehorig, p. 1-148.
SANDS, B.
1971. Challenge in the deep. Salt Water Sportsman 32(11):22-23,

47-50.
SAUVAGE, H. E.
1891. Histoire naturelle des poissons. In Histoire physique, natur-
elle et politique de Madagascar. 16, 543 p.

SCHMIDT, P.
1904. Pisces marium orientalium Imperii Rossici (Fishes of the
eastern seas of the Russian Empire) St. Petershourg, Russia, 466 p
[Not seen.]
SCHMIDT, P., and G. LINDBERG.
1930. A list of fishes collected in Tsuruga (Japan) by W. Roszkow-
ski. Bull. Acad. Sci. URSS:1150.



SHAW, G.
1803. General zoology or systematic natural history. Pisces. Kears-
ley, Lond. 4(part 2), 632 p.
SHERWOOD, G. H.

1916. Tilefishing in fifty fathoms. J. Am. Mus. Nat. Hist. 16:433-

441.
SHIINO, S. M.
1972. List of English names of Japanese fishes with proposition of

new names. Sci. Rep. Shima Marineland No. 1, p. 1-210.
SILVESTER, C. F.

1905. The blood-vascular system of the tile-fish, Lopholatilus cha-

maeleonticeps. Bull. Bur. Fish. 24:87-114.
SMITH, A. C., and R. A. GOLDSTEIN. '

1967. Variation in protein composition of the eye lens nucleus in
ocean whitefish, Caulolatilus princeps. Comp. Biochem. Phy-
siol. 23:533-539.

SMITH, C. L.

1971. A revision of the American groupers: Epinephelus and allied

genera. Bull. Am. Mus. Nat. Hist. 146:71-241.
SMITH, C. L., and R. M. BAILEY.

1961. Evolution of the dorsal-fin supports of percoid fishes.
Mich. Acad. Sci., Arts Lett. 46:345-363.

1962. The subocular shelf of fishes. .J. Morphol. 110:1-17.

SMITH, H. M.

1905. Report on inquiry respecting food fishes and the fishing
grounds. U.S. Comm. Fish and Fish., Rep. Fish Comm. 29:75-
100.

SMITH, J. L. B.

1939. New records and descriptions of marine fishes from Portu-
guese East Africa. Trans. R. Soc. S. Afr. 27:215-222,

1949. The sea fishes of Southern Africa. Central News Agency
Ltd., Cape Town, 550 p.

1955a. New species and new records of fishes from Mozambique.
Mem. Mus. de Castro No. 3, part 1:3-27.

1955h. The fishes of Aldabra.—Part I. Ann. Mag. Nat. Hist., Ser.
12, 8:304-312.

1956. An extraordinary fish from South Africa.
Hist., Ser. 12, 9:54-537.

1963. An interesting new branchiostegid fish from Vietnam. Ann.
Mag. Nat. Hist., Ser. 13, 6:745-748.

SMITH, J. L. B., and M. M. SMITH.

1963. The fishes of the Seychelles.
South Africa, 215 p.

SNODGRASS, R. E., and E. HELLER.

1905. Shore fishes of the Revillagigedo, Clipperton, Cocos and

Galapagos Islands. Proc. Wash. Acad. Sci. 6:333-427.
SNYDER, J. O.

1904. A catalogue of the shore fishes collected by the steamer Al-
batross about the Hawaiian Islands in 1902. Bull. U.S. Fish
Comm. 22:513-538.

1912a. Japanese shore fishes collected by the United States Bureau
of Fisheries steamer “Albatross’ expedition of 1906. Proc. U.S.
Natl. Mus. 42:399-450.

Pap.

Ann. Mag. Nat.

Rhodes Univ., Grahamstown,

1912b. The fishes of Okinawa, one of the Riu Kiu islands. Proc.
U.S. Natl. Mus. 42:487-519.
SPRINGER, S., and H. R. BULLIS, Jr.
1956. Collections by the Oregon in the Gulf of Mexico. U.S. Fish

Wildl. Serv., Spec. Sci. Rep. Fish. 196, 134 p.
STARKS, E. C.
1906. On a collection of fishes made by P. O. Simons in Ecuador
and Peru. Proc. U.S. Natl. Mus. 30:761-800.
STEFANSSON, U., L. P. ATKINSON, and D. F. BUMPUS.
1971. Hydrographic properties and circulation of the North Caro-
lina shelf and slope waters. Deep Sea Res. 18:383-420.
STREETS, T. H.
1877. Contributions to the natural history of the Hawaiian and
Fanning Islands. Bull. U.S. Natl. Mus. No. 7, 172 p.
STRUHSAKER, P.
1969. Demersal fish resources: composition, distribution, and com-

GPO: 1978-796-395/14-10

78

mercial potential of the continental shelf stocks off southeasterr
United States. U.S. Fish Wildl. Serv., Fish. Ind. Res. 4:261-300
SWAINSON, W.

1839. On the natural history and classification of fishes, amphi-
bians, and reptiles or monocardian animals. Longman, Orme,
Brown, Green and Longmans, Lond., 2, 452 p.

TALBOT, F. H.

1969. The branchiostegid fish Hoplolatilus fronticinctus (Gunther)

from the Bay of Bengal, J. Mar. Biol. Assoc. India 11:309-310.
TANAKA, S.

1931. On the distribution of fishes in Japanese waters. J. Fac.

Sci., Imp. Univ. Tokyo 4(3):1-90.
TAYLOR, W. R.

1967. An enzyme method of clearing and staining small vertebrates,

Proc. U.S. Natl. Mus. 122 (3596), 17 p.
TEMMINCK, C. J., and H. SCHLEGEL.

1846, Pisces. InP.F. Siebold’s Fauna Japonica, Poissons, Leiden,

Lugduni Batavorum, p. 1-323.
TOMIYAMA, I., and T. ABE.

1958. Encyclopedia zoologica illustrated in colours. Hokryukan,

Co., Tokyo, 2, 392 p.
TRACY, H. C.

1909. Annotated list of fishes known to inhabit the waters of Rhode
Island, p. 35-176. (Reprinted 40th Annu. Rep. Comm. Inland
Fish. Rhode Island.)

TROADEC, J. P., M. BARRO, and P. BOUILLON.

1969. Péches au chalut sur la radiale de Grand-Bassam (Cote d'

Ivoire). Cahiers O.R.S.T.0.M., Ivory Coast, 33:1-103.
VAILLANT, L., and H. E. SAUVAGE.

1875. Notes sur quelque espéces nouvelles de poissons des lles

Sandwich. Rev. Mag, Zool., Ser. 3, 3:278-287.
VALENCIENNES, A.

1837. Les poissons. In G. Cuvier, Le regne animale.

ed., Paris, (1836-1849) 2 vols., p. 1-392.
VERRILL, W., Jr.

1880. Notice of the remarkable marine fauna occupying the outer
banks off the southern coast of New England. Am. J. Sci. 120:
390-403.

VOSS, G. L.

1953. A contribution to the life history and biology of the sailfish,
Istiophorus americanus Cuv. and Val., in Florida waters. Bull.
Mar. Sci. Gulf Caribb. 3:206-240.

WAITE, E. R.

1899. Scientific results of the trawling expedition of H.M.C.S.

‘Thetis’, Introduction. Mem. Austr. Mus. 4(1):1-23.
WEBER, M., and L. F. de BEAUFORT. .

1936. The fishes of the Indo-Australian Archepelago. Perciformes:
Families Chaetodontidae, Toxotidae, Monodactylidae, Pempheri-
dae, Kyphosidae, Lutjanidae, Lobotidae, Sparidae, Nandidae,
Sciaenidae, Malacanthidae, Cepolidae. E. J. Brill, Leiden, Vol
7, 607 p.

WHITLEY, G. P.

Desciples

1932. Studies in ichthyology. No. 6. Rec. Aust. Mus. 18:321-
348.
1962. Marine fishes of Australia. 2 vols., Jacaranda Press, Bris:

bane 2, 287 p.
1970. Ichthyological quiddities. Aust. Zool. 15:242-247.
WICKERS, A. R. :
1972. Tilefish: new partyboat favorite.
180-183.
WOODWARD, A. S.
1942, The beginning of the teleostean fishes. Ann. Mag. Nat.
Hist., Ser. 11, 9:902-912.
YASUDA, F., and Y. HIYAMA.
1971. Pacific marine fishes.
YASUDA, H., and M. KOSAKA.
1950. On the growth of the Japanese principal fish. IV. Branchio-
stegus japonicus (Houttuyn) and its allied forms. Bull. Jap. Soc.
Sci. Fish. 15:855-858.

Field & Stream 76(11):

T.F.H. Publ., Hong Kong 1, 280 p.



| Mﬂmu of the first U.S.-Japan meeting on aquaculture at
yo, Japan, October 18-19, 1971. William N. Shaw (editor). (18
, 14 authors.) February 1974, iii + 133 p. For sale by the
pomudm of Documents, U.S. Government Printing Office,
hington, D.C. 20402

. Marine flora and fauna of the northeastern United States.
stacea: Decapoda. By Austin B. Williams. April 1974, iii + 50 p., 111
. For sale by the Superintendent of Documents, U.S. Government
inting Office, Washington, D.C, 20402.

Fishery publications, calendar year 1973: Lists and indexes. By
1y Ellen Engett and Lee C. Thorson. September 1974, iv + 14 p., 1 fig.
: sale by the Superintendent of Documents, U.S. Government Printing
fice, Washington, D.C. 20402,

Calanoid copepods of the genera Spinocalanus and Mimocalanus
r1 the central Arctic Ocean, with a review of the Spinocalanidae. By
vid M. Damkaer. June 1975, x + 88 p., 225 figs., 4 tables. For sale

by the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402,

392. Fishery publications, calendar year 1974: Lists and indexes. By
Lee C. Thorson and Mary Ellen Engett. June 1975, iv + 27 p., | fig.

393, Cooperative Gulf of Mexico estuarine inventory and study—Texas:
Area description. By Richard A. Diener. September 1975, vi + 129 p.,
55 figs., 26 tables.

394. Marine Flora and Fauna of the Northeastern United States. Tar-
digrada. By Leland W. Pollock. May 1976, iii + 25 p., figs. For sale
by the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402,

395. Report of a colloquium on larval fish mortality studies and their
relation to fishery research, January 1975. By John R. Hunter. May
1976, iii + 5 p. For sale by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402.



	002
	003
	004
	005
	006
	007
	008
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088

