A Revision of the Surgeon Fish Genus Acanthurus'

JoHN E. RANDALL -

~ THIS IS THE FOURTH in a series of papers
dealing with the surgeon fishes (family Acan-
thuridae). An analysis of the genera and
revisions of Zebrasoma, Paracanthurus, and
Ctenochaetus have been published (Randall,
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Most of the species of Acanthurus are wide-
ranging and have been described many times
under different names. A total of 110 Recent
specific names, discounting misspellings, have
been proposed for Acanthurus and its syno-
nyms, and seven names from other surgeon
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fish genera have been applied to species of
the genus.

In the preparation of the synonymy for each
species, mere listings or names with insuffi-
cient descriptive data have been omitted
generally unless I have seen the specimens
reported. References in the synonymy are
given with no locality when an author did not
cite the locality or when he based his record
on the work of a previous author. Mis-
identifications are indicated by a period im-
mediately following the specific name.

The original descriptions of a few species
for which there are no known types are so
fragmentary (or in cases probably erroneous)
that it would be pure guess work to allocate
the names to known forms. In this category
are the following: Acanthurus Militaris Shaw,
Acanthurus Umbratus Shaw, Acanthurus Melea-
gris Shaw, Acanthurus fuliginosus Lesson, Acan-
thurus fraterculus Cuvier and Valenciennes,
and Acanthurus lineolatus Cuvier and Valen-
ciennes.

The only species of Acanthurus described
by Shaw (1803) which has been recognized is
A. achilles. ] have never seen other Shaw names
used, and the descriptions are much too brief
to permit identifications. A. C. Wheeler of
the British Museum answered my query about
types by writing, I have searched everywhere
for Shaw’s types, and I am quite certain that
they are now not in existence, be they in
spirit, stuffed, or skins.”

Acanthuras fuliginosus was figured by Lesson
(1830: pl. 27, fig. 2) -as a uniformly brown
fish with a broad bright blue line under the
chin. In life there were fine, transverse, reddish
lines on the body. I know of no species with
such coloration. Certainly the use of the name
by Fowler, Schultz, and others for Acanthurus
xanthopterus Cuvier and Valenciennes is not
proper, as has been pointed out by de Beau-
fort (1951: 159).

Acanthurus fraterculus Cuvier and Valen-
ciennes was described from a figure by Renard
as brown with three oblique blue and red
bands on each side of the head, a blue spot
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below the middle of the dorsal fin, and green
fins except the spinous dorsal which is blue
and yellow. Although Giinther (1861: 341)
listed this species, he added that it had not
been recognized.

Chaetodon elongatus Lacépede (1803: 454) is
a special problem. It is a species of Acanthurus,
and the type (No. A. 2500) is in the Paris
Museum. L. Bertin (personal communica-
tion) writes that it is 90 mm. in standard
length, has 16 upper teeth, and a caudal con-
cavity of 4 mm. He adds that the specimen
is dry, in very poor condition, and with no
color markings perceptible. Giinther (1861)
listed A. elongatus as a questioned synonym
of Acanthurus nigrofuscus (Forskal); the most
frequent use of the name elongatus has been
for A. nigrofuscus; however A. elongatus could
not be this species. A 90 mm. specimen of
A. nigrofuscus would have, at most, 12 upper
teeth and would have a caudal concavity of
about 16 mm. Acanthurus elongatus is probably
a subadult of one of the larger species of
Acanthurus such as A. dussumieri Cuvier and
Valenciennes, A. xanthopterus Cuvier and
Valenciennes, or A. mata (Cuvier). It is diffi-
cult to identify even fresh specimens of 90
mm. length of species in this complex. Be-
cause of the apparent juvenile nature and
poor state of preservation of the type spec-
imen, coupled with the inadequate original
description, ‘elongatus should be considered a
nomen inquirendum.

Acanthurus rackliffei Schultz (1943: 157, 163,
fig. 13) is probably a hybrid of Acanthurus
achilles Shaw and Acanthurus glaucopareins
Cuvier (Randall, in press, 4).

Sauvage (1891: 519) listed /unulatus Liénard
among the species of Acanthurus from Ma-
dagascar. I am unable to find the work of
Liénard in which this species was described.
This author was at times nonbinominial.

Acanthurus doreensis Cuvier and Valenciennes
is here treated as a doubtful species.

Some species of Acanthurus have been de-
scribed from the late postlarval or acronurus
stage, and many of these were originally
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placed in the genus Acronurus Gronow. The
larval nature of Acronurus has been known at
least since Giinther (1873); nevertheless as
recently as 1944 Fowler described a new
species in the genus. It has not been possible
in most cases for me to determine the correct
adult name for species described from acro-
nurus or early juvenile stages. The following
such species I cannot place, with assurance,
in synonymy: Acronurus orbicularis Quoy and
Gaimard, Acronurus fuscus Gronow, Acronurus
anginosus Bleeker, Acronurus brevispinis Giin-
ther, Acronurus argentens Ginther (not of
Quoy and Gaimard), Acronurus melanurus
Day, Acronurus carneus Poey, Acronurus lineo-
latus Klunzinger, Acronurus machaeropterus
Fowler, Acanthurus melanurus Cuvier and
Valenciennes, Acanthurus melas Cuvier and
Valenciennes, Hepatus leucopareins Fowler (from
Guam), Teuthis elongatus Kendall and Golds-
borough, Hepatus elegans Kamohara (not of
Garman), and Teuthis spinifrons Whitley.

I have been more successful in identifying
to species actual museum specimens of acro-
nurus forms and early juveniles. Some of these
are shown in Figure 1. The adults of all of the
species of Acanthurus ase figured.

I have seen specimens of all of the known
species of Acanthurus except A. polyzona
(Bleeker), A. leucocheilus Herre, and A. min-
dorensis Herre. A. W. Herre has informed me
that the types of the latter two were destroyed
at Manila. To my knowledge there are no
other specimens in existence. The specimens
which Herre (1934: 62) identified as A. /Jeu-
cocheilos [us) are Acanthurus pyroferus.

Like most fishes, there are some obvious
differences with age in species of Acanthurus.
With increasing age, the eye becomes rela-
tively smaller, the caudal fin generally more
lunate, and in many species the body is more
elongate; the teeth increase in number and at
least in some species (see Table 16 under A.
gahhm) the number of denticulations on the
teeth decrease (for this reason the lengths are
given for specimens from which teeth are
taken for the tooth drawings of Fig. 2). Most
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striking in many species are the color changes
with age. Examples are as follows: the young
of A. coerulens Bloch and Schneider and A.
olivaceus Bloch and Schneider are solid yellow
in color; the distinctive matk found on the
shoulder region of many of the species of
Acanthurus is not present in juveniles; the
semicircular black shoulder mark of A. zen-
nenti Glinther changes in older individuals to
two elongate black bands; A. achilles does not
develop its bright orange spot on the caudal
peduncle until it has attained a size of about
65 to 70 mm.

Two keys are given, one to the Indo-
Pacific species and one to the Atlantic species,
not because there are any marked differences
between the species of these two major re-
gions, but as a convenience to the reader. The
species are keyed out, insofar as possible, in
natural groups (as based on superficial char-
acters). These species groups are not suffi-
ciently demarked from one another, in my -
opinion, to be regarded as subgenera. They
are as follows:

1. A. triostegus (Linnaeus) and A. polyzona

(Bleeker).

2. A. nubilus (Fowler and Bean), A. bleekeri
Giinther, and A. thompsoni (Fowler).

3. A. nigrofuscus (Forskdl), A. nigroris Cu-
vier and Valenciennes, A. leucopareins
(Jenkins), A. guttatus Bloch and Schnei-
der, and possibly A. coerulens Bloch and
Schneider.

4. A. lineatus (Linnaeus) and A. sobal
(Forskal).

5. A.uchilles Shaw, A. glaucopareius Cuvier,
and A. leucosternon Bennett.

6. A. pyroferus Kittlitz.

7. The remaining three Atlantic species and
the last 11 Indo-Pacific species (A. lex-
cocheilus and A. mindorensis not con-
sidered).

A. pyroferus is placed by itself because of its
intermediacy between Groups 5 and 7; this
is discussed in detail under A. pyroferus.

Group 7 constitutes a superspecific assem-
blage which has as its most characteristic
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feature a large, round, thick-walled stomach.
Such a gizzard-like stomach is not found in
any other Acanthurus except A. pyroferus.
These species are commonly found in bay or
lagoon environments, and the gut contents
generally contain a large percentage of hard,
coarse, sedimentary material. The teeth tend
to be elongate with numerous denticulations.
Eight of the Indo-Pacific species develop with
age a distinctive color mark in the shoulder
region just above the gill opening. In most
of the species the caudal spine is accentuated
by being surrounded with color (often black
or dark brown). They are not exclusive in
this feature, however, for Acanthurus achilles,
Acanthurus sobal, and certain species of Naso

TABLE 1
DISTRIBUTION OF THE SPECIES OF Acanthurus
NO.. OF NO. OF
MAJOR TROPICAL AND SRECIES SPECIES
SUBTROPICAL REGIONS KNOWN | coNFINED
TO OCCUR | 1o REGION
IN REGION
Indo-Pacific (28 species)

Indian Ocean............ 13* 3t
Common to Indian Ocean

and Indo-Malaya. ...... 12 2
Indo-Malayan regionf..... 23 6
Common to Indo-Malaya

and Oceania........... 15 5
Oceania§................ 17 2
Common to Indian
~ Ocean and Oceania. . . .. 10 8
Eastern Pacific. .......... 3 0

Atlantic (4 species]|)

Western Atlantic. . ....... 3 2
West Africa.............. 2 1

* Acanthurus glancopareius is recorded from Christmas Is-
land and Cocos-Keeling Islands in the Indian Ocean. Since
these are near the East Indies and the species is unknown from
the rest of the Indian Ocean, it is not included in this figure.

+ Includes Acanthurus sohal, a species known only from the
Red Sea.

1 East Indies, northern Australia, Malaya, and Philippine
Islands.

§ Oceanic islands of the tropical western, southern, and
central Pacific Ocean.

|| The Indo-Pacific Acanthurus triostegus is not included in
+his fieure, although there is one record of this species from
West Africa.

have their caudal spines contained within
areas of bright color. Presumably this color
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serves as warning coloration, a means of call-
ing attention to the sharp caudal spines. There
is a tendency in this group toward large size,
this being most apparent in A. xanthopterus,
A. dussumieri, and A. mata.

It is only in this last group of species that
I have observed sexual dimorphism in Acan-
thurus. Large adult males develop a definite
convexity in the profile of the head above the
mouth. Although there is a tendency for the
profile to become more convex regardless of
sex, it is much more evident in males than in
females of the same size.

DISTRIBUTION

The distribution of the species of Acan-
thurus as indicated in the keys and Table 1
is based on localities of museum specimens
seen by me and records from the literature
about which there is little or no question.
Further collecting may result in the extension
of the range of some of the species.

Like most widely-distributed genera of
tropical marine fishes, the greatest number
of species of Acanthurus occurs in the Indo-
Malayan region.? Twenty-three are recorded
from the East Indies and Philippines, six of
which are endemic to the area. This is a
higher degree of endemism than that of any
other region.

Only two species of Acanthurus, A. achilles
and A. leucopareius, appear to be confined to
oceanic islands of the Pacific. The latter is
known by authentic records only from the
Hawaiian Islands, Marcus Island, and Easter
Island, areas widely separated and peripheral
in_Oceania, suggesting that A. leucopareius
may be a relict species.

2 The surgeon fish genera Zebrasoma and Creno-
chaetus, however, do not follow this pattern. Of the
six species of Zebrasoma, none are endemic to the
Indo-Malayan region; two are confined to the Indian
Ocean and two to the Pacific. Although two of the
seven species of Ctenochaetus are restricted to the East
Indies and Philippines, three are known only from
islands in the central and eastern Pacific.
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FIG. 1. Acronurus and very young juvenile stages (as indicated) of species of Acanthurus: a, triostegus triostegus,
Guam, U.S.N.M. No. 139750; b, chirurgus, Puerto Rico, U.S.N.M. No. 73825, (juvenile); ¢, bahianus, Puerto
Rico, U.S.N.M. No. 147648, (juvenile); d, mata, Oahu, Hawaiian Islands, U.S.N.M. No. 167248; e, /lineatus,
Mariana Islands, U.S.N.M. No. 139759; f, o/ivaceus, Eniwetok, Marshall Islands, U.S.N.M. No. 139998, (juvenile);
g, sohal, Jidda, Red Sea, U.S.N.M. No. 147552; h, dussumieri, Oahu, Hawaiian Islands, U.S.N.M. No. 167247;
i, nigroris, Wake Island, U.S.N.M. No. 167249; j, guttatus, Tau, Phoenix Islands, U.S.N.M. No. 115134; &, achilles,
Oahu, Hawaiian Islands, U.S.N.M. No. 150744; /, glaucopareius, Kwajalein, Marshall Islands, U.S.N.M. No.

139955.

Acanthurus lineatus, though widely distrib-
uted, is not reported from the Red Sea. The
species which most resembles A. /ineatus is
A. sohal. The latter appears to be restricted
to the Red Sea. A. achilles and the similar A.
Jeucosternon are not recorded from the same
area; A. achilles, as mentioned, seems to be
characteristic of Oceania whereas A. Jeucoster-

non is an Indian Ocean and East Indian spe-
cies. The Indian Ocean species A. tennenti is
very closely related to A. o/ivacens. The latter,
however, does not seem to occur in the Indian
Ocean, but ranges from the East Indies into
the tropical Pacific. Although further collect-
ing may result in the two species of these
three pairs being found together, it may be
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FIG. 2. Camera lucida drawings of upper (left) and lower (right) teeth of various species of Acanthurus. Teeth
were taken from right side of jaws near center and drawn in inner or lingual view. «, triostegus, 140 mm. specimen,
Marshall Islands; &, nubilus, 156 mm. specimen, East Indies; ¢, bleekeri, 223 mm. specimen, Philippine Islands;
d, thompsoni, 138 mm. specimen, Gilbert Islands; e, guttatus, 165 mm. specimen, Gilbert Islands; f, Jeucopareius,
156 mm. specimen, Hawaiian Islands; g, nigroris, 81 mm. specimen, Marshall Islands; A, nigrofuscus, 81 mm.
specimen, Marshall Islands; 7, /ineatns, 150 mm. specimen, Gilbert Islands; 7, s0ha/, 203 mm. specimen, Red Sea;
k, pyroferus, 143 mm. specimen, Philippine Islands; /, Jeucosternon, 173 mm. specimen, Mauritius; m, glauncopareius,
143 mm. specimen, Matshall Islands; 7, achilles, 137 mm. specimen, Phoenix Islands; o, o/ivacens, 190 mm. spec-
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worth noting at this time that they may be
species which will not co-exist due to similar-
ities in ecological tolerances (Gause, 1934).
I suspect that this may be the explanation
because of the apparent ease with which spe-
cies of Acanthurus achieve wide distribution
(probably because of long planktonic larval
life). Since A. olivaceus, for example, ranges
from the East Indies throughout Oceania, it
would be expected to occur also in the Indian
Ocean in view of existing current patterns.

The possibility that two species of Creno-
chaetus may be mutually exclusive also bears
checking. C. magnus Randall is known thus
far from only three localities, Jarvis Island,
Malden Island, and Cocos Island (off Costa
Rica). The usually abundant C. szriatus (Quoy
and Gaimard) has not been collected from any
of these islands, although it would not be
expected at Cocos since this species does not
appear to be among the few surgeon fishes
to have crossed the Eastern Pacific Barrier
(see Ekman, 1953).

One of .he Atlantic species, Acanthurus
chirurgus (Bloch) is very similar to the Indo-
Pacific A. xanthopterus which occurs on the
Pacific coast of Mexico and Central America,
where it has usually been known by the name
Acanthurus crestonis (Jordan and Starks). Al-
though not included among the geminate
species (listed by Jordan 1908: 76) which
occur on either side of the isthmus of Panama,
these two might qualify as another example.

The three Atlantic species which are com-
mon in the West Indies and Florida are oc-
casionally taken as far north as New York
and Massachusetts. It is believed that these
species are not resident in such northern lo-*
calities but represent individuals carried north-
ward as larvae by the Gulf Stream.

The acronuras of Acanthurus triostegus is
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taken farther south on the southeast coast of
Africa than are adults (Smith, 1949: 240 and
by personal communication). The strong
southerly current in this region is probably
responsible. The same thing appears to be
true of several species of surgeon fishes on
the east coast of Australia (Whitley, 1953).

METHODS OF COUNTING AND MEASURING

Each ray of the dorsal and anal fins with a
distinct base was counted regardless of how
close adjacent rays might be. In cases where
two rays branch from a common base, they
were counted as one. At times dissection was
necessary to determine whether the last two
rays originate from a single basal element.
Pectoral fin ray counts include the two uppet-
most unbranched rays, the first of which is a
short bony spicule.

The gill rakers are small and occur in two
distinct series, one on each side of the gill
arch. Counts of both series are of diagnostic
importance in Acanthurus. The usual gill
raker counts are here designated anterior;
those on the posteromedial side of the arch
are called posterior. Gill raker counts were
made on the first arch and include all rudi-
ments. The raker counts were made on five
specimens unless otherwise stated.

The scales are small and do not occur in
regular rows. Successive trials at counting
scales on the same specimen rarely resulted
in the same count. The only scale counts
which are recorded are those for the one new
species.

The standard length is measured from the
tip of the snout to the base of the caudal fin
(end of hypural plate). All references to length
of specimens are standard length. Head length
is taken from the tip of the snout horizontally
to a vertical at the most posterior end of the

imen, Marshall Islands; p, fennenti, 115 mm. specimen, locality unknown; ¢, fow/eri, 198 mm. specimen, Philippine
Islands; 7, bariene, 169 mm. specimen, Philippine Islands; s, gzhhm, 179 mm. spécimen, Phoenix Islands; ¢, maculi-
ceps, 194 mm. specimen, Gilbert Islands; #, auranticavus, 205 mm. specimen, Philippine Islands; », grammoptilus,
204 mm. specimen, Philippine Islands; w, dussumieri, 210 mm. specimen, Hawaiian Islands; x, xanthopterus, 200
mm. specimen, Gilbert Islands; y, mata, 228 mm. specimen, Wake Island; z, monroviae, 192 mm. specimen,
Liberia; aa, coerulens, 127 mm. specimen, Haiti; bb, chirurgus, 178 mm. specimen, Cuba; cc, bahianus, 168 mm.

specimen, Cuba.
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opercular membrane. Body depth is the dis-
tance from the natural groove at the base of
the second anal spine to a similar groove at
the base of the dorsal fin. Caudal concavity is
the distance between vertical lines passing
through the tips of the shortest middle caudal
rays and the longest ray of the dorsal lobe of
the caudal fin. This measurement is not made
from a compressed or stretched caudal fin,
but one in the normal resting position as
shown in the figures of the various species.

ACANTHURUS Forskil

Acanthurus Forsksl (1775: 59). Type species
by subsequent designation ( Jordan, 1917),
. Chaetodon sohal Forskal.

Body compressed, elliptic, the depth con-
tained 1.55 to 2.5 in standard length; head
length 3 to 4.3 in standard length; caudal
peduncle with a single sharp folding spine on
each side, fitting into a definite socket; length
of caudal spine 1.9 to 13 in head length; least
depth of caudal peduncle 1.9 to 3.1 in head
length; mouth small, terminal, and only
slightly protractile; jaws equal; teeth close-
set, compressed, denticulate, 8 to 24 in upper
jaw and 10 to 24 in lower jaw; dorsal fin with
VI to IX (usually IX) spines and 22 to 33
rays; anal fin with IIT spines and 19 to 29
rays; pectoral fin rays 15 to 17; pelvic fin with
I spine and 5 rays; caudal fin with 16 principal
rays; caudal fin varying in shape from nearly
truncate to very lunate; dorsal and anal fins
continuous and unnotched; longest dorsal
ray 3.5 to 6 in standard length; longest anal
ray 3.8 to 7 in standard length; length of

pectoral fin 2.7 to 3.8 in standard length; -

length of pelvic fin 3.2 to 5.5 in standard
length; origin of pelvic fin at or slightly

posterior to a vertical through middle of base

" of pectoral fin; diameter of eye in adults 2.8
to 5.7 in head length; interorbital space 2.5 to
3.6 in head length; snout length 3.9 to 8.2 in
standard length; gill openings restricted to
sides; gill membranes attached to isthmus;
anterior gill rakers 13 to 29; posterior gill
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rakers 13 to 32; scales ctenoid, very small,

and not in regular rows; head scaled, though
not conspicuously; lateral line complete; 22
or 23 vertebrae; stomach varies from round
and heavy-walled to elongate and thin-walled.

Agassiz (1833-43: vol. 4, p. 207, pl J)
discussed the osteology of Acanthurus. Giin-
ther (1861: 327) described the osteology of
Acanthurus triostegus, and Gregory (1933: fig.
156) figured the skull of this species. Souche
(1935) made an anatomical study of the
musculature of the caudal spine of Acanthurus
chirurgus. Willem (1944) studied the respira-
tory system of Acanthurus triostegus along with
that of other species.

Plate 5, figures 3, 4, and 5 of Liitken (1880)
represent the postacronurus, acronurus, and
postlarval forms, respectively, of Acanthurus
coerulens. His figure 5 was drawn from a 5.7
mm. specimen. Weber (1913: fig. 70) figured
a 7 mm. postlarval stage of an unidentified
species of Acanthurus.

The genus Acanthurus is known by the
common names surgeon fish, doctor fish, and
tang. The species are, in general, herbivorous.

The gender of the name Acanthurus is un-
certain. The probable derivation of this generic
name is from the Greek acantha (thorn, fem.)
and the Greek ozra (tail, fem.). If properly
latinized, it would have been Acanthura.
Forskal, who proposed the name more-or-less
as a subgenus and never used it in combina-
tion with a specific name, probably intended
that it be masculine. Subsequent authors, in-
cluding those who wrote primarily in latin,
have consistently treated the genus as mas-
culine, and I concur in this.

For a review of the generic synonymy of
Acanthurus and a key to all the genera of the
Acanthuridae, see Randall (19554).

KEY TO THE SPECIES OF Acanthurus OF THE
INDIAN AND PACIFIC OCEANS -
(See page 165 for methods of counting
and measuring.)

la. Body light in color with vertical black
bars; caudal fin truncate or slightly
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1b.

2a..

2b.

3a.

3b:

4a.

4b.

emarginate, caudal concavity contained
more than 15 times in standard length;
caudal spine very small. ..... ... ... 2

Body not light in color with vertical
black bars; caudal fin, at least in adults,
emarginate to lunate, caudal concavity
contained less than 15 times in standard
length (except guttatus); caudal spine
usually not small. ................. 3

6 vertical black bars (1 on head pass-
ing through eye; 4 on side of body; 1
on caudal peduncle); bars on side of
about uniform width; anal soft rays 19
to 22; dorsal soft rays 22 to 24 (ex-
cluding fin ray counts of the species in
Hawaii). (Indo-Pacific). . . .triostegus

12 vertical black bars (4 on head, the
longest passing through eye; 6 on side
of body; 2 on caudal peduncle); bars on
side about five times as broad dorsally
as ventrally; anal soft rays 21 to 23;
dorsal soft rays 23 to 25. (Réunion
Island, Indian Ocean) (after Bleeker). .

......................... polyzona

Snout short, its length contained 6.6 to
8.2 times in standard length; mouth
small and teeth small and numerous, 22
or more in lower jaw of adults. . . . ... 4

Snout not short, its length contained 3.9
to 5.3 times in standard length; mouth
usually not small (if small, not more
than 12 teeth in lower jaw) and teeth
not small and numerous, 22 or less
(rarely 22) in lower jaw of adults. ...6

Dorsal spines VI or VII; body depth
1.8 in standard length; anterior gill
rakers 21; posterior gill rakers 24 (based
on 1 specimen). (Philippine Islands and
East Indies). ............... nubilus

Dorsal spines IX; body depth 2.1 to 2.5
in standard length; anterior gill rakers
13 to 17; posterior gill rakers 13 to 15.5

Sa.

sb.

Ga.

6b.

74,

7b.

8a.
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Lengthwise blue lines on side of head
and body (may be faded in preserved
specimens); snout 6.6 to 7.1 in standard
length; least depth of caudal peduncle
2.7 to 3 in head length; no dark brown
spot just below axil of pectoral fin;
maximum standard length about 300
mm. (Indo-West-Pacific, except Ha-
WALL) . Coe bleekeri

No lengthwise blue lines on side of
head and body; snout 7.9 to 8.2 in
standard length; least depth of caudal
peduncle 2.2 to 2.5 in head length; a
dark brown spot just below axil of
pectoral fin; maximum standard length
about 150 mm. (East Indies, Philippine -
Islands, and Oceania). . ... thompsoni

Mouth low in origin on head and pro-
duced; a deep brown ring at base of
caudal fin; all fins black. (Philippine
Islands) (after Herre) . . .mindorensis

Mouth not low in origin on head and
usually not produced; no deep brown
ring at base of caudal fin; all fins not

black. ...... ... ... 7

Posterior half of body and dorsal and
anal fins with numerous white spots on
a brown background; body with 3 ver-
tical whitish bars, the first running from
occiput to opercle, the second from base
of third and fourth dorsal spines to
region of anus, and the third from base
of first few dorsal soft rays to base of
first few anal soft rays; body very deep,
greatest depth 1.5 to 1.6 in standard
length. (Indo-West-Pacific) . . . guttatus

Posterior half of body without numerous
white spots; body without 3 vertical
whitish bars; body not very deep, great-
est depth 1.7 to 2.5 in standard length . 8

A black spot at base of last few rays of
both the dorsal and anal fins (spot in
axial of anal fin in Jemcopareius very
11711 ) PP O 9
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8b.

Oa.

9b.

10a.

10b.

No black spot at base of last few rays
of dorsal and anal fins............ 11

A whitish band, broadly bordered by
dark brown bands, running from origin
of dorsal fin across operculum just be-
hind eye (faded in some specimens);
caudal fin with no white posterior mar-
gin; caudal fin emarginate, caudal con-
cavity 10.5 to 12 in standard length of
adults; body depth 1.7 to 1.8 in stand-
ard length; anterior gill rakers 15 to 18.
(Hawaiian Islands, Marcus Island, and
Easter Island).......... leucopareius

No whitish band running from origin of
dorsal fin across operculum; caudal fin
with a white posterior margin; caudal
fin moderately concave to lunate, caudal
concavity 4.5 to 10 in standard length;
body depth 1.8 to 2.3 in standard length;
anterior gill rakers 20t029....... .. 10

Caudal fin moderately concave, caudal
concavity 5.8 to 10.5 in standard length;
black spot at axil of soft dorsal fin not
large, its greatest width contained more
than 2 times in diameter of eye; white
posterior margin of caudal fin narrow,
its width rarely less than 4 in pupil; no
definite black margin around groove of
caudal spine; body depth 1.8 to 2 in
standard length; ends of median upper
teeth rounded (Fig. 2g¢); maximum
standard length about 200 mm.; no
orange spots on head in life. (East In-
dies, Philippine Islands, and Oceania).
.......................... nigroris

Caudal fin lunate, caudal concavity 4.5
to 6 in standard length; black spot at
axil of soft dorsal fin large, its greatest
width contained less than 2 times in
diameter of eye; white posterior margin
of caudal fin not narrow, its greatest
width about 2 in pupil (in specimens
from Oceania); a definite black margin
around groove of caudal spine; body
depth 2 to 2.3 in standard length; ends

11a.

11b.

12a.

12b.

13a.
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of median upper teeth tend to be pointed
(Fig. 2h); maximum standard length
about 150 mm. (rarely over 120 mm.);
orange spots on head in life (which
usually fade in preservative). (Indo-
West-Pacific). . ......... nigrofuscus

Upper % of body with conspicuous
lengthwise black bands and in sharp
contrast to uniform light grayish brown
of lower Y%; caudal spine very long (1.9
to 2 in head length) and without a def-
inite sheath; posterior gill rakers 13 to
15; anterior gill rakers 14 to 17. .. .. 12

Body without conspicuous lengthwise
black bands; caudal spine not very long
(2.1 to 8 in head length) and with a def-
inite sheath; posterior gill rakers 17 to
32; anterior gill rakers 16t0 29. . ... 13

Dorsal rays IX, 27 to 29; about 7 black
lengthwise bands on body below lateral
line (anteriorly), each bissected with a
blue line and alternating with whitish
(yellow in life) lines; median and pelvic
fins not black. (Indo-West-Pacific, but
not Hawaii)................ lineatus

Dorsal rays VIII, 30 to 31; about 15
black lengthwise bands on body below
lateral line (anteriorly), none bissected
with blue lines and not alternating with
whitish lines (the narrow intermediate
lines of same color as ventral part of
body); median and pelvic fins black.
(Red S€a Y nns s.05 swsms snsmsas sohal

Lips reddish in life and surrounded (or
nearly surrounded) by a pearly white
line with a black band behind it; a
bluish white band of about a half an eye
diameter in thickness crossing chest
slightly anterior to a vertical through
center of eye; outer part of soft dorsal
fin in life with 3 and anal fin with
2 narrow red lines alternating with bluish
lines; pelvic fins brick red with black
outer margin. (Philippine Islands) (after
Herre)................. leucocheilus
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13b.

144d.

14b.

15a.

15b.

Lips not reddish in life and never com-
pletely surrounded by a pearly white
line with a black band behind it; no
bluish white band of about a half an eye
diameter in width crossing chest; no red
lines in outer part of soft dorsal and
anal fins; pelvic fins not brick red with
black outer margin............... 14

Dorsal spines VIII; caudal fin black
except for a broad pale (yellow in life)
band of near-uniform width on entire
posterior margin (hence most of pro-
longed outer lobes of caudal fin pale);
a white line under chin extending
slightly above rictus; upper end of gill
opening and edge of operculum broadly
black; a diffuse orange area in life behind
gill opening extending to axil of pectoral
fin. (Indian Ocean, East Indies, Philip-
pine Islands, and Western Oceania). . .
......................... pyroferus

Dorsal spine IX; caudal fin not black
with a broad pale posterior margin of
uniform width; upper end of gill open-
ing and edge of operculum not broadly
black; no diffuse orange area in life
behind gill opening extending to axil of
pectoral fin. ... ... ... ... L. 15

Mouth very small, its width from rictus
to rictus contained 4.5 to 6 times in
length of head; maximum number of
upper or lower teeth 12; a white line
under chin; depth of body 1.7 to 1.9 in
standard length; dorsal soft rays 28 to
33; anal soft rays 26t029......... 16

Mouth not very small, its width from
rictus to rictus contained 3.2 to 4.8
times in length of head; maximum num-
ber of upper or lower teeth 22 (spec-
imens over 50 mm. in standard length
with at least 14 teeth in either jaw); no
white line under chin; depth of body 1.9
to 2.5 in standard length; dorsal soft
rays 23 to 28; anal soft rays 22 to 26.18

16a.

16b.

17a.

17b.

18a.

18b.
19a.
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Isthmus and chest with a chalky white
band (as broad as depth of caudal pe-
duncle) extending to base of pectoral
fin; body bluish gray in preservative,
head dark brown. (East Indies and In-
dian Ocean)........... leucosternon

Isthmus and chest without a broad
white band; body and head dark brown
to black 17

No large elliptical pale yellowish area

. posteriorly on body; an oval white spot

under eye; no white mark on opercular
membrane; white line on chin extending

above rictus; pale area at base of dorsal
and anal fins very broad posteriorly;
caudal fin emarginate, caudal concavity
10 to 14.5 in standard length; dorsal
soft rays 28 to 31 (usually 29 or 30);
anal soft rays 26 to 28 (usually 26 or
27). (East Indies, Philippine Islands,
Oceania, and islands of tropical eastern
Pacific): i somms smipsns glaucopareius

A large elliptical pale yellowish area
(bright orange in life) posteriorly on
body, enclosing in its hind part the
caudal spine (this area absent in spec-
imens less than about 65 to 70 mm. in
standard length); no oval white spot
under eye; an elongate pure white mark
on opercular membrane; white line on
chin not extending above rictus; pale
area at base of dorsal and anal fins nar-
row and of almost uniform width; caudal
fin lunate, caudal concavity 5.5 to 8.5
in standard length; dorsal soft rays 29
to 33 (usually 30 to 32); anal soft rays
26 to 29 (usually 27 to 29). (Oceania).
achilles

A prominent dark mark on shoulder
(absent in JOURE) « i sessimsns smins 19
No dark mark on shoulder......... 25

Shoulder mark semicircular (open end
forward at level of eye), a very elongate
horizontal ellipse, or two elongate bands
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19b.

20a.

20b.
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(one above the other); a large crescent- 21b. Shoulder mark a spot or solid bar; pos-

shaped white region posteriorly in cau-
dal fin, its greatest width more than half
the diameter of eye; base of caudal fin
not pale; anal soft rays 22 to 24; dorsal
soft rays 23 to 25; no fine longitudinal
lines on body

Shoulder mark a spot, horizontal solid
bar, or open triangle or semicircle (open
part forward and below level of eye);
no large crescent-shaped white region
posteriorly in caudal fin (a white pos-
terior margin, if present, of a maximum
width of less than !4 eye diameter);
base of caudal fin pale; anal soft rays 23
to 26; dorsal soft rays 24 to 28; fine
longitudinal lines may or may not be
presenton body................. 21

Shoulder mark elongate with pale yel-
lowish (bright orange in life) center; no
dark area around caudal spine; white
crescent in caudal fin with a narrow
black posterior margin; brown portion
of caudal fin with dark brown spots;
color of young in life solid yellow (pale
in preservative). (East Indies, Philip-
pine Islands, and Oceania) . . olivaceus

Shoulder mark semicircular with no pale
center or (at a size of 100 to 110 mm.
or more in standard length) 2 elongate

black bands; a black, light bluish-bor-

~ dered area around caudal spine (this

21a.

area becoming relatively larger in larger
specimens ); white crescent in caudal fin
without a black posterior margin; caudal
fin without brown spots; color of young
unknown to me. (Ceylon and Mauri-
TUS) o oo tennenti

Shoulder mark triangular or semicircular
with uppermost part just above dorsal
end of gill opening and lower part near
axil of pectoral fin; posterior gill rakers
29 to 32. (East Indies and Philippine
Islands): cucwsvisnsms snemaas fowleri

22a.

terior gill rakers 17to 28.......... 22

Shoulder mark a round black spot (just
behind eye), at times with a narrow
light bluish border; a blue line at base of
dorsal fin in life; usually persisting as a

-bluish white line on preserved spec-

_ imens; depth of body 1.9 to 2 in stand-

22b.

23a.

23b.

24a.

ard length. (East coast of Africa, East
Indies, Philippine Islands, and Riu Kiu
Islands).................... bariene

Shoulder mark a black or dark brown
bar; no blue line at base of dorsal fin
in life; depth of body 2 to 2.2 in
seandard letigth., . v osycvinmnineas 23

Caudal fin with a distinct white posterior
margin, broader centrally, about % eye
diameter in maximum width; a long,
pointed, black streak extending ante-
riotly from caudal spine (first appearing
at a size of about 100 mm. and becom-
ing progressively longer in larger spec-
imens until it extends over half distance
from caudal spine to base of pectoral
fin); length of black shoulder bar (in
specimen over 100 mm. in standard
length) about 4.5 to 7 in standard
length; numerous pale lengthwise lines
not present on body; anal soft rays 24
to 26; dorsal soft rays 25 to 28. (Indo-
West-Pacific) . ............... gahhm

Caudal fin without a distinct white pos-
terior margin; no long, pointed, black
streak extending anteriorly from caudal
spine; length of dark shoulder bar about
9 to 13 in standard length; numerous
pale lengthwise lines present on body
(faint on some specimens); anal soft
rays 23 to 24; dorsal soft rays 24 to 26
............................... 24

Head and nape with numerous prom-
inent pale spots; upper distal part of:
pectoral fin with a large pale yellowish
spot; shoulder mark in back of gill
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24b.

25a.

25b.

26a.

opening black (indistinct above and an-
terior to gill opening), horizontal, and

. usually somewhat pointed at end; dorsal

fin with about 9 narrow longitudinal
bands from base to margin; posterior
gill rakers 21 to 24. (East Indies, Philip-
pine Islands, and Gilbert Islands)
e e macuhceps

Head and nape without pale spots; up-
per distal part of pectoral fin without a
large pale spot; shoulder mark dark
brown (indistinct and narrow above gill
opening), tilting sharply downward as
it passes posteriorly, and rounded at end;
dorsal fin without lengthwise bands or
with only one or two posteriorly near
outer border; posterior gill rakers 25 to
28. (Philippine Islands and East In-

dies)........... auranticavus, n. sp.

Head with small pale (rust color in life)
spots; black around caudal spine groove
of adults extending ahead of front end
of spine (to a distance almost as long
as spine in a 245 mm. specimen); caudal
fin with a very narrow white posterior
margin (broader in young); body depth
of adults (over 200 mm. in standard
length) 2.2 to 2.5 in standard length.
(northern Australia) . . . grammoptilus

Head without small pale spots; dark
brown or black around groove of caudal
spine not extending much beyond front
end of spine; caudal fin without a narrow
white posterior margin (exceptin young
which may have a very narrow pale
margin); body depth of adults 1.9 to 2.1
in standard length................ 26

Caudal fin marked with numerous black-
ish spots; sheath of caudal spine whitish
and in sharp contrast to black surround-
ing caudal spine groove; a pale (yellow
in life) band crossing or neatly crossing
interorbital space from eye to eye; body
with numerous, fine, slightly wavy, pale
bluish, lengthwise lines which usually

26b.

27a.

27b.
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persist in preservative; dorsal fin of
adults without alternating dark and
light bands or with only a few faint
natrow ones in outer portion of fin; eye
large, its greatest diameter contained in
head length about 3.2 to 4.7 times over
the range in standard lerigth of 120 to
300 mm.; anal soft rays 24 to 26. (Indo-
West-Pacific). . .......... dussumieri

Caudal fin not marked with blackish
spots; sheath of caudal spine brownish;
no pale band crossing interorbital space
(a pale yellowish area may extend an-
teriorly from eye but not as a definite
band); body without numerous slightly
wavy, fine, pale bluish, lengthwise lines
(lines, if present, indistinct and broken
or coarse and very wavy and rarely
evident in preserved specimens); dorsal
and anal fins with lengthwise dark
brown (blue in life) bands alternating
with light brown (yellow in life) bands
from base to margin (may fade in pre-
servative, especially in mata); eye not
large, its greatest diameter contained
about 3.9 to 5.4 times in head length
over the range in standard length of 120
to 300 mm.; anal soft rays 23 to 25..27

Outer % of pectoral fin pale (yellowish
in life) and contrasting with darker basal
% of fin (in specimens over about 120
mm. in standard length); dorsal fin with
about 4 broad lengthwise bands; caudal
fin very lunate, caudal concavity about
4.5 to 7 in standard length; caudal spine
usually small, about 4.5 to 5.5 in length
of head; dark margin around socket of
caudal spine usually narrow and indis-
tinct; white band at base of caudal fin
usually not distinct; anterior gill rakers
16 to 22; postetior gill rakers 17 to 22.
(Indo- Pac1ﬁc) ......... xanthopterus

Pectoral fin uniform brown; dorsal fin
(at least in Hawaiian specimens) with
about 8 narrow lengthwise bands; cau-



la.

1b.

2a.

2b.
3a.

3b.

dal fin not very lunate, caudal concavity
about 6 to 10 in standard length; caudal
spine usually not small, about 3 to 4.2
in length of head; a definite dark brown
or black margin around socket of caudal
spine forming an area about twice as
high as maximum width of spine; white
band at base of caudal fin usually dis-
tinct; anterior gill rakers 21 to 25; pos-
terior gill rakers 23 to 25. (Indo-West-
Pacific) . ...................... mata

KEY TO THE SPECIES OF Acanthurus
OF THE ATLANTIC OCEAN

Body very pale with 6 vertical black bars,
the first passing through eye, the last
dorsally on caudal peduncle; anal soft
rays 19 to 21; dorsal soft rays 22 to 24.
(Indo-Pacific, one record from West
Africa) . ...l triostegus

Body not very pale with 6 vertical black
bars; anal soft rays 22 to 26; dorsal soft
rays 24t0 28. . ... ...l 2

A very large pale (yellow or orange in
life) spot on caudal peduncle with caudal
spine in center. (West Africa).........
monroviae

No large pale spot on caudal peduncle. 3

Anal soft rays 24 to 26; dorsal soft rays
26 to 28 (usually 27); body depth about
1.7 in standard length; no narrow dark
area around caudal spine; sheath of caudal
spine pale; body purplish in life with
conspicuous lengthwise lines (in young
bright yellow without lines); anterior gill
rakers 13t0 14. . ........... coeruleus

Anal soft rays 21 to 23; dorsal soft rays
23 to 26 (rarely 26); body depth about 2
in standard length; a narrow dark area
(blue in life) around caudal spine; sheath
of caudal spine dusky; body light to dark
brown in life with or without faint narrow
lengthwise lines; anterior gill rakers 16

4a.

4b.
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Eight to 12 dark brown vertical bars on
side of body; caudal fin emarginate (near-
ly truncate in young), caudal concavity
contained about 14 to 18 times in stand-
ard length; caudal fin without a definite
white posterior margin; outer % of pec-
toral fin pale in adults; no fine lengthwise
lines on body; posterior gill rakers 15 to
U8 5 25 e e o o e chirurgus

No dark brown vertical bars on side of
body; caudal fin lunate, caudal concavity .
contained about 5 to 12 times in standard
length; caudal fin with a whitish pos-
terior margin, broadest centrally (about
Y to %5 pupil diameter in width in adults,
greater in young); outer % of pectoral
fin not distinctly paler than rest of fin;
fine lengthwise lines on body (which
usually fade in preservative); posterior
gill rakers 22 to 24. . . .. I bahianus

Acanthurus triostegus (Linnaeus)
Figs. 1a, 2a, 3, 4

F1G. 3. Postlarval Acanthurus triostegus sandvicensis.

Drawn with the aid of a camera lucida by Helen A.
Randall (specimen taken in a plankton tow, offshore,
Hawaiian Islands).
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F1G. 4. Acanthurus triostegus sandvicensis (after Jordan
and Evermann, 1905, retouched).

Chaetodon  triostegus Linnaeus (1758: 274)
(Indies).

Harpurus fasciatus Forster (1788) (reference
after Jordan 1917).

Acanthurus Triostegus Bloch and Schneider
(1801: xxxviii, 215) (Indian and Pacific
Oceans).

Acanthurus zebra Lacépede (1802: 546) (Pa-
cific Ocean and East Indies).

Chaetodon conaga Lacépede (1802: 726, 727,
pl. 6, middle fig.).

Teuthis australis Gray (1827: 435) (Australia).

Acanthurus hirudo Bennett, J. W. (1828: pl.
11) (Ceylon).

Acanthurus triostegus Cuvier and Valenciennes
(1835: 197) (Mauritius, Seychelles, Mari-
anas, New Zealand, Oualan, Society Is-
lands, and Hawaiian Islands); Bleeker
(18504: 13) (Batavia, Java); Glinther (1861:
327) (East Indies, New Hebrides, Mauri-
tius, New Zealand, west coast of Australia,
and Hawaiian Islands); Playfair 7» Playfair
and Giunther (1866: 56) (Zanzibar); Giin-
ther (1873: 108) (Indian Ocean and Poly-
nesia); Day (1876: 204, pl. 48, fig. 2) (seas
of India); Macleay (1881: 527) (west coast
of Australia); Steindachner (1882: 54)
(Congo Coast, West Africa); Hilgendorf
(1883: 43); Day (1889: 139, fig. 54); Waite
(1894: 217) (Maroubra, New South Wales);
Waite (1897: 187) (Funafuti, Ellice Is-
lands); Weber (1913: 316) (East Indies);
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Herre (1927: 407, pl. 1, fig. 1) (Philippine
Islands and Guam); Herre (1936: 240)
(Cocos Island off Costa Rica, Marquesas
Islands, Tuamotu Archipelago, Tahiti, Fiji
Islands, and New Hebrides); Brock (1943:
130) (Tres Marias Islands, Mexico); Schultz
(1943: 162) (Phoenix and Samoa Islands);
Smith (1949: 240, pl. 33, no. 608) (east
coast of Africa south to Zululand); de
Beaufort (1951: 144) (East Indies); Harry
(1953:146) (Raroia, Tuamotu Archipelago).

Acanthurus triostegos Swainson (1839: 255)
(error for triostegus).

Acanthurus Subarmatus Bennett, F. D. (1840:
278, fig.) (Society Islands). .

Acanthurus pentazona Bleeker (1850a: 4, 13)
(Batavia, Java); Bleeker (18504: 107) (Ba-
tavia, Java); Ginther (1861: 329).

Rhombotides triostegus Bleeker (1863b: 235)
(Ternate, East Indies).

Rhombotides pentazona - Bleeker (1865: 288)
(Ambon, East Indies).

Acanthurus triostegus var. sandvicensis Streets
(1877: 67) (Honolulu).

Acanthurus zebra DeVis [not of Lacépede]
(1883: 447) (Duke of York Group =
Tokelau Islands).

Teuthis triostegus Jordan and Evermann (1898:
1690) (Clarion and Socorro Islands, west-
ern Mexico); Seale (1901: 108) (Guam);
Jordan and Evermann (1902: 357) (Ko-
tosho Island, Formosa); Jordan and
Fowler (1902: 552) (Okinawa); Kendall
and Goldsborough (1911: 309) (Tuamotu
Archipelago and Marshall Islands) ; Kendall
and Radcliffe (1912: 144) (Manga Reva);
Barnard (1927: 778, pl. 31, fig. 5) (Natal
coast, Africa); Marshall, T. C. (1941: 62)
(Moreton Bay and Townsville, Queens-
land); Fowler (19444. 172) (New Hebrides);
Fowler (1945: 66) (Saipan).

Teuthis elegans Garman (1899: 70, pl. L, fig.
2) (Cocos Island off Costa Rica).

Teuthis sandvicensis Jenkins (1903: 479) (Ha-
waiian Islands); Snyder (1904: 533) (Ha-
waiian Islands); Fowler (1941: 257) (Oahu);
Fowler (1949: 104).
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Hepatus sandvicensis Jordan and Evermann
(1905: 394, fig. 172) (Hawaiian Islands);
Jordan and Seale (1906: 354) (Hawaii).

Hepatus triostegus Snodgrass and Heller (1905:
403) (Revillagigedo Islands and Cocos Is-
land); Jordanand Seale (1906: 354) (Samoa);
Steindachner (1906: 1392) (Samoa Islands);
Ogilby (1916: 184) (coast of Queensland);
Fowler and Silvester (1922: 124) (Samoa):
Fowler and Ball (1925: 19) (Laysan, Lisian-
sky, French Frigate Shoals, and Necker
Island in the Hawaiian Archipelago, John-

ston Island, and Wake Island); Fowler

(1928: 264, pl. 31, fig. A) (Indo-Pacific);
Fowler and Bean (1929: 249) (Indo-Pa-
cific); Fowler (1932: 10) (Marquesas Is-

lands); Seale (1935: 364) (Solomon Is-

lands); Fowler (1938: 173, 184) (Bora Bora
and Tongareva); Pietschmann (1938: 26,
pl. 4) (Molokai and Pearl and Hermes
Reef, Hawaiian Archipelago); Schmidt and
Schultz (1940: 8) (Clipperton Island); Hi-
yama (1943: 95, pl. 20, fig. 57) (Marshall
Islands); Aoyagi (1943: 216, pl. 6, fig. 16,
teeth only) (Riu Kiu Islands); Kamohara
(1954:52) (Tokara Islands, southern Japan).

Acanthurus sandvicensis Jordan and Jordan
(1922: 66) (Hawaiian Islands); Schultz and
Woods (1948: 248, fig. 1, A) (Hawaiian
Islands and Johnston Island).

Teuthis troughtoni Whitley (1928: 233, pl. 16,
fig. 1) (Vanikoro, Santa Cruz Islands);
Whitley and Colefax (1938: 294, fig. 3)
(Nauru Island and Ocean Island); Fowler
(1946: 197) (Riu Kiu Islands).

Acanthurus  triastegus Borodin (1932: 87)
(Samoa, Bora Bora, and Raiatea) (error for
triostegus).

Acanthurus  triostegus triostegus Schultz and
Woods (1948: 249, fig. 1, B) (Indo-Pacif-
ic); Schultz and Woods iz Schultz ez 4l.
(1953: 624, fig. 90, b, d, e, pl. 63, A, B, C,
pl. 64, A, B, C) (Marshall and Mariana
Islands).

Acanthurus triostegus marquesensis Schultz and
Woods (1948: 250, fig. 1, C, F) (Mar-
quesas Islands).
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Dorsal rays IX, 22 to 24 (except in the
Hawaiian Islands where the soft rays range
to 26); anal rays III, 19 to 22; pectoral rays
14 to 16; anterior gill rakers of eight spec-
imens from the Marshall Islands 19 to 22;
posterior gill rakers 20 to 24; anterior gill
rakers of eight specimens from the Hawaiian
Islands 18 to 22; posterior gill rakers 19 to 22;
a 54 mm. specimen has 12 upper and 14 lower
teeth; a 134 mm. specimen has 14 upper and
16 lower teeth; a 158 mm. specimen has 16
upper and 18 lower teeth. '

Very rarely specimens were found with
VIII dorsal spines, but these could be recog-
nized as abnormalities. The specimen reported
with VIII dorsal spines from Tahiti by
Schultz and Woods (1948: 250), for example,
has a broad gap between its seventh and
eighth spines.

Color (in life) light olivaceous gray, shad-
ing to white ventrally, with six narrow vertical
black bars on head and body, the first running
through eye, the second from origin of dorsal
fin to base of pectoral fin, and the last dorsally
on caudal peduncle; fins olivaceous gray ex-
cept for margins of anal and pelvic fins which
are white. Often there is a sharp demarcaticn
between the gray color of abcut the upper
five-sixths of the body and the pure white
lower sixth, and there may be a narrow irreg-
ular dark line dividing these two colors.
Schultz and Woods (1948: 248) attribute this
line and the abrupt transition to white to
breeding coloration. I am unable to confirm
this finding, for I have observed numerous
specimens with the gonads only slightly de-
veloped which exhibit this color pattern.

It was noted that specimens of A. triostegus
from coral atolls or low-lying coral islands
had narrower vertical bars on the side of the
body than specimens from high islands. In
20 specimens 110 mm. or more in standard
length from low islands (10 of which were
collected from Midway, Laysan, French Frig-
ate Shoal, and Johnston Island) the width of
the central bar of the body (as measured
midlaterally) is contained 3.3 to 8.2 times
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in the greatest diameter of the eye; the mean
is 5.27. The width of the bar into the eye in
20 specimens of comparable size from high
islands (including the Hawaiian Islands) is 1.7
to 3.9 with a mean of 2.65. Seven specimens
from a tidal pond on the island of Hawaii
were strongly melanistic, and the bar width
was contained in the eye diameter 1.25 to 1.8
times with a mean of 1.43. The water in this
pond was clear, and the bottom was black
“basalt with no coral and little algae. Around
coral islands the bottom is notable for being
light in color. The littoral area of volcanic
islands is considerably darker, in general, due
to the dark brown to black color of basalt.
The above mentioned tidal pond on Hawaii
is unusually dark. It is therefore believed that
the width of the black bars of A. triostegus is
correlated with the degree of darkness of the
substrate. This is in agreement with the well-
known phenomenon of increased production
of melanophores from a dark background
(Breder and Rasquin, 1952: 19).

Schultz and Woods (1953: pl. 64, A, B, C)
have photographs of the postacronurus and
juvenile stages of A. triostegus.

The 5.5 mm. postlarval specimen (Fig. 3)
of A. triostegus was taken in a plankton tow
with a 1 meter net offshore from the Hawaiian
Islands by personnel of the Pacific Oceanic
Fishery Investigations.

Streets (1877: 67) first called attention to
the differences in color between A. triostegus
in the Hawaiian Islands and elsewhere in its
range; he designated the Hawaiian form as
variety sandvicensis. It has an elongate black
streak at the base of the pectoral fin, a vertical
black bar dorsally on the caudal peduncle
which reaches almost to the mid-lateral line
but usually has no black spot on the peduncle
below this bar; there is no definite black line
mid-dorsally on the head. From the rest of
its range specimens have a single black spot,
two black spots, or a short bar at the pectoral
base; the vertical black bar on the caudal
peduncle is usually more restricted to the
dorsal part and there is a black spot or short
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bar ventrally on the peduncle; a median black
line is usually evident on the head.

Schultz and Woods (1948: fig. 1) dia-
grammed the different color marks at the
base of the pectoral fin of A. triostegus and
tabulated the dorsal, anal, and pectoral fin
ray counts of samples from a number of
localities. They demonstrated the higher fin
ray counts of the species in Hawaii; however
they pointed out the possibility that cooler
water in the Hawaiian Islands may be the
cause of these higher counts. Nevertheless,
these authors (and others) regarded the Ha-
waiian form as a full species, Acanthurus
sandvicensis. In view of the marked geograph-
ical separation of the Hawaiian chain from
other major island groups, at least slight
differences are to be expected in Hawaiian
populations of reef fishes. Since there is no
possibility of readily testing whether Ha-
waiian stocks will freely interbreed with those
of other areas, the task of making inferences

~ of degree of interfertility from the observed

morphological differences must be made. In
my opinion the differences of A. #riostegus in
the Hawaiian Islands are not of sufficient
magnitude to warrant their recognition as a
basis of a species. Because of the frequent use
of the name sandvicensis, however, 1 prefer to
retain this as a subspecific designation for the
species in Hawaii.

I have made dorsal and anal fin ray counts
of A. rriostegus from various localities (Table
2) in order to note variation from area to area
and in the hope of shedding light on the
question of whether water temperature has
any effect on the number of fin rays. Un-
fortunately the number of specimens are too
few in some important localities to be certain
whether the apparent differences are real or
due to chance. Other difficulties bear men-
tioning. Cooler temperatures, when correlated
with high fin ray counts, might seem to be
the cause of the high counts; however these
might be a manifestation of the differentia-
tion of populations in different areas. Unless
counts are made from small juveniles from
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such regions, the temperature at which the
number of fin rays was fixed during develop-
ment could not be estimated with any degree
of assurance. Even more disturbing is the
problem of fin ray counts made from speci-
mens from colder areas in the path of currents
from warm regions. If the counts were made
from individuals of a resident population,
they would reflect possible temperature effects
of the area. If, however, the counts were made
from fish carried as larvae from a warmer area,
such an interpretation would be erroneous.
The duration of the planktonic larval life of
A. triostegus in the Hawaiian Islands has been
estimated as two and one-half months (Ran-
dall, MS). Larvae of A. triostegus could float
from the Philippines. to Japan in about half
this time (computed from current velocities
given by Sverdrup, Johnson, and Fleming,
1946: 720). Therefore, the fin ray counts of
specimens from S. Africa, New South Wales,
Okinawa, and S. Japan are here not considered
with respect to temperature effects on the
number of fin rays.

Disregarding those areas in Table 2 in
which a single specimen was available for fin
ray counts, there remain eleven regions where
average monthly sea surface temperatures
(based on Hydrographic Office Pub. No. 225)
may dip to 78° F. or lower at least one month
of the year. These are Mauritius, Ningpo,
China (the southerly current along the coast
of China permits consideration of this locality
but not Okinawa or S. Japan which are di-
rectly in the path of the Kuroshio), Marcus
Island, Tahiti, Tuamotu Archipelago, Man-
gareva, possibly the Marquesas Islands, Gala-
pagos Islands, Clarion Island, Hawaiian Ar-
chipelago, and Johnston Island. In seven of
these regions (Mauritius, Marcus, and the
Tuamotus excepted) the counts tend to be
high; the number of specimens in the samples
with 21 or more anal rays exceeds or is equal
to the number with 20 rays. Four of these
seven regions, Ningpo, Mangareva, Gala-
pagos,’ and Clation have a month in which
the average sea surface temperature is 72° or
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less. With the exception of Galapagos, these
are all areas in which the samples display a
definite increase in fin ray counts. Although
mote counts are needed from these and other
colder areas and more precise information on
temperature, the data suggest that cool water
is correlated with high dorsal and anal fin ray
counts of A. triostegus.

The fin ray counts of specimens of A.
triostegus from the principal Hawaiian Islands
(Kauai to Hawaii) seem higher than might
be expected from the annual range of average
monthly sea surface temperatures (normally
about 75° to 82° F. as based on U. S. Coast
and Geodetic Survey Pub. TW-2). The dorsal
rays, for example, are apparently higher than
those from specimens in any other region
given in Table 2 except possibly Ningpo,
China. Moreover, the counts of the dorsal and
anal rays of specimens from Midway to
French Frigate Shoal are not higher than the
Hawaiian Islands proper in spite of lower
temperatures in the Leeward group (about 70°
to 80° F.). This suggests that the greater num-
ber of fin rays in the Hawaiian Archipelago
may be due to genetic factors; the usual tem-
perature variation within this chain of islands
may not influence the number of rays. This
is consistent with the color differences of the
species in the Hawaiian Islands as given
above. These color differences are probably
genetically governed, for no specimens from
colder areas other than the Hawaiian chain
were seen with typical sandvicensis markings.

Fowler (19274 20) noted that there was a
dark streak at the base of the pectoral fin of
specimens from Fanning Island in the Line
Islands. I examined two of his specimens at
the Bishop Museum. One of these, 109 mm.
in standard length, has a definite 10 mm.
streak in which the eye diameter is contained
1.2 times. This is only about half the length
of the usual sandvicensis streak, however.

Other slightly streaked specimens were
found among the collections from the Line
Islands and the Phoenix Islands (and to a
lesser extent in some juveniles from Tahiti).
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The most pronounced streaks, 1.25 to 1.5 eye
diameters in length, were seen on five spec-
imens, 41 to 61 mm. in standard length, from
Enderbury Atoll. These specimens were from
the sample from which the high fin ray counts
recorded in Table 2 were made. These counts
are the highest of all the samples from warm

water regions in the table. The streaked spec-
imens did not exhibit higher numbers  of
dorsal or anal rays than those with typical
triostegus coloration. The same applies to other
specimens with short streaks (or elongate
spots) from the Phoenix and Line Islands.

The tendency to streaking at the base of
the pectoral in island groups to the south of
Hawaii might somehow be due to inter-
breeding effects from larvae carried to these
areas from the Hawaiian Islands or Johnston
Island. Admittedly this is difficult to explain
- in terms of existing current patterns because
of the strong westerly component of the
equatorial currents. Transport back to the
east in the counterequatorial does not appear
to provide the answer, for it would seem that
Jarvae would be carried at least to the Marshall
Islands before the counterequatorial could
possibly be reached; thus one would expect
to find any effects of interbreeding to be most
pronounced in the Marshall Islands. This,
however, is not the case.

The size of the transforming acronurus
larva of A. triostegus, again suggests genetic
influence of Hawaiian populations in islands
to the south. The acronurus or late postlarval
form of A. triostegus enters tide pools to trans-
form to the juvenile stage. Due to the ac-
cessibility of tide pools for collecting and the
abundance of the species, the transforming
stage often appears in museum collections.
Fifty-six such specimens from the East Indies,
Palaus, Marianas, and Gilbert Islands, all very
warm regions of the Pacific, range in standard
length from 19 to 25 mm. and have a mean
length of 21.7 mm. The 42 available spec-
imens of the transforming acronurus stage
were measured from the following cooler re-
gions of the Pacific: Ningpo, Marcus Island,
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~ TABLE 2
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus triostegus FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS |SOFT RAYS
22|23(24125(26(19|20(21(22
Natal, S. Africa........... 2| 61 6| 3
Mauritius. ............... 71 9| 2 2(11| 5
S.India.................. 1 i
Siam...............0.. 1 1
Maroubra Bay, New
South Wales............ 111 1| 2
East Indies and Philippines.| 4| 6 1] 8| 1
Okinawa................. 1} 6| 2 45
Ningpo, China (29.5° N). .. 319 715
S. Japan (30.4° N)......... 3 2| 1
Palau Islands............. 2( 7|6 10| 5
Solomon Islands.......... 11 )
Fiji Islands. .............. 1 1
Samoa Islands............ 3(16| 6 1|16{ 8
Gilbert Islands............ 9(22| 2 3(19|11
Marshall Islands. . ........ 10/31| 4 5/28|12
Wake Island.............. 3(14| 2 12| 7
Marcus Island. . .......... 301 4
Mariana Islands........... 2|19| 4| ~ 2(18| 5
Cook Islands. ............ 1 1
Tubuai Islands............ 1 1
Tahith.. . .5 505 0000 058 s0wms 1|12 8 1|10{10
Tuamotu Archipelago...... 191 7| 4
Mangareva............... 1| 2| 2 20 1| 2
Marquesas Islands......... 1| 8|5 6| 8
Phoenix Islands
Hull and Canton........ 6[35|11 1/38|13
Enderbury.............. 1 7| 7 3(10| 2
Baker Island.............. 1] 2 1] 1| 1
Line Islands
Palmyra................ 6(28] 7 4128 9
Fanning............... 4|1 3| 2
Washington and
Christmas. ........... 6 6
Galapagos Islands......... 1 3 2| 2
Cocos Island (Costa Rica)..| 2| 6| 1 2| 5| 2
Clipperton Island . . ....... 1 1
Clarion Island. . .......... 30 6|5 2| 4] 8
Gulf of California......... 1 1
Hawaiian Archipelago
Kauai to Hawaii........ 1|36|59| 5| 1| |15|72|15
Midway to French
Frigate Shoal. . ....... 1|17{17 7(27| 3
Johnston Island........... 5|15| 3 1/18| 4

Tahiti, Tuamotu Archipelago, Mangareva,
Marquesas, and Clarion Island. The standard
length of these range from 22.5 to 26.5 mm.
with a mean of 24.8 mm. The larger average
size of the acronuri developing in cooler water
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is probably a temperature effect. Seventy-seven
transforming specimens from the Hawaiian
Islands vary from 23 to 29.5 mm. in standard
length, with a mean length of 25.9 mm. This
is higher than one might expect if the average
postlarval size were wholly dependent on tem-
perature. Twenty-two specimens from the
Phoenix Islands vary from 23 to 27 mm. and
have a mean standard length of 24.9 mm.
Only two specimens were found in collections
from the Line Islands; these measured 23.5 and
24 mm. in standard length. The large size in
the Phoenix Islands (and possibly also in the
Line Islands) is not consistent with the sea
sutface temperatures of these groups (in excess
of 80° F. throughout the year). These islands
ate no more geographically isolated than
most of the other islands of the Pacific where
the sea surface temperatures are warm, so
there is no reason to suspect any marked
population differentiation.

The largest specimen of adult Acanthurus
triostegus examined by me was one of a series
of 17 caught by personnel of the Pacific
Oceanic Fishery Investigations with a beach
seine at Midway Island. It measured 213 mm.
in standard length. Twelve others in the sam-
ple ranged from 174 to 206 mm. in standard
length. Of over 5,000 adult specimens caught
in traps off Oahu, the longest was 175 mm.
in standard length. The colder water at Mid-
way may be the principal basis for the larger
size at this locality. In a small collection from
Clarion and Socorro in the Revillagigedo
Islands (Mexico) there are two large spec-
imens measuring 187 and 188 mm. in standard
length. The water around these islands is also
cool. Of 905 specimens reported by Schultz
and Woods (1953: 624) from the Marsshall
Islands and Marianas, the largest was 152 mm.
The species appeats to be small in other warm
areas of the Pacific except the Line Islands
and the Phoenix Islands where specimens as
large as 189 mm. in standard length have been
taken.

The range of Acanthurus triostegus, as is
apparent from the above discussion, is very
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extensive. This species is in continuous dis-
tribution from East Africa to the tropical
Pacific; it is one of the three species of the
genus Acanthurus to have crossed the eastern
Pacific barrier. It is recorded from the Gala-
pagos Islands, Cocos Island off Costa Rica,
and Clipperton Island, the Revillagigedo Is-
lands, and Tres Marias Islands off the coast
of Mexico. Vernon E. Brock has informed me
that the species is rare at islands off the coast
of Mexico. Boyd W. Walker kindly loaned
a 94 mm. specimen collected by M. A. New-
man and J. E. Fitch from Frailes Bay, Gulf
of California. This is the first record from the
coast of North America.

There is one record of A. triostegus from the
Atlantic Ocean, that of Steindachner (1882:
54) from the Congo coast of Africa. Further
records are needed to substantiate this.

Schultz and Woods (1948: 250) observed a
much higher incidence of specimens of A.
triostegus with two spots at the base of the
pectoral fin than with a single spot or bar in
the Marquesas Islands; these authors pro-
posed the subspecific name marquesensis for
the species in this group of islands.

It is interesting to note that neither this nor
the Hawaiian subspecies has reached the
coast and continental islands of America.
Instead, the eastern Pacific form is A. triostegus
triostegus which is found in the Line Islands
and elsewhere in Oceania (except Hawaii and
the Marquesas). This supports the contention
of Herre (1940) that the counterequatorial
cutrent would seem to be the only possible
mode of transport of Indo-West-Pacific fishes
to the American coast. Jordan and Seale
(1906: 354), Herre (1927: 409), and de Beau-
fort (1951: 147) are probably all in error in
stating that the sandvicensis form of the species
occurs at islands offshore from Mexico. All
of the specimens which I have seen from such
islands have a single black spot at the pectoral
base, or occasionally two spots, or a short bar.

De Beaufort (1951: 147) stated that the
typical form of Acanthurus triostegus occurs
together with the subspecies sandvicensis in
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the Hawaiian Islands. The basis for his state-
ment is probably the information from Fowler
(1928: 265) to the effect that the brown band
in some specimens of the sandvicensis form
does not continue below the pectoral base.
I have never seen a specimen of A. zriostegus
from the Hawaiian Islands on which the
brown streak does not continue below the
base of the pectoral fin. Considerable vari-
ability may be observed in this marking,
however, and it is conceivable that very rarely
a specimen might be found with only a short
bar at the pectoral base. Often the streak is
interrupted such that a short bar at the pec-
toral base is separated from the larger part of
the streak below. The streak may even be
broken into three separate segments.

Acanthurus polyzona (Bleeker)
Fig. 5

Rhombotides polyzona Bleeker (1868a: 277)
(Réunion); Bleeker 7z Bleeker and Pollen
(1874: 44, pl. 12, fig. 2). '

Acanthurus triostegus var. polyzona Peters (1876:
439).

Acanthurus polyzona Sauvage (1891: 519).

Dorsal rays IX, 23 to 25; anal rays III, 21
to 23; pectoral rays 16; eight or nine teeth
on each side of upper jaw and nine or ten on
each side of lower jaw. ‘

Bleeker described the color in life as oliva-
ceous on the back and olivaceous-silvery ven-
trally, with vertical black bars as follows: the
first rostro-frontal on head (not very evident
in figure), the second maxillo-ocular, the
third oculo-interopercular, the fourth opet-
cular, the next six on the body proper, and the
last two on the caudal peduncle.

This species seems to be closely allied to
A. triostegus, sharing with it the slightly emar-
ginate caudal fin, low number of dorsal and
anal fin rays, small caudal peduncle spine (as
based on the figure in Bleeker and Pollen)
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and barred color pattern. Unlike the bars of
A. triostegus, those of A. polyzona are more
numerous and much broader dorsally than
ventrally.

Acanthurus polyzona is apparently known
only from the island of Réunion in the Indian
Ocean. I have seen no specimens of this
species. : ‘

Acanthurus nubilus (Fowler and Bean)
Figs. 2b, 6

Hepatus (Harpurina) nubilus Fowler and Bean
(1929: 253, fig. 15) (Dodepo Island,
Celebes).

Harpurina nubilus de Beaufort (1951: 166,
fig. 27).

Dorsal rays VI, 27; anal rays III, 24; pec-
toral rays 16; anterior gill rakers 21; posterior
gill rakers 24; 24 upper teeth; 28 lower teeth.
These counts are based on the holotype, 153
mm. in standard length. Other specimens of
this species reported on by Fowler and Bean
were not located. These authors recorded the
number of dorsal spines as VI or VII.

Mouth small, its width as measured from
rictus to rictus contained 3.8 times in head

F1G. 5. Acanthurus polyzona (after Bleeker and Pollen,
1874).



180

FIG. 6. Acanthurus nubilus (after Fowler and Bean,
1929).

length; snout short, snout length 6.8 in
standard length; depth of body 1.8 in stand-
ard length; head length 4.1 in standard length;
least depth of caudal peduncle 1.8 in head
length; diameter of eye 3 in head length;
caudal concavity 6.7 in standard length.

Color given by Fowler and Bean, for spec-
imens other than the type, is as follows:
“Nearly black, shading to brown under scales,
probably dark seal brown with slaty streaks
in life, of which usually 2 to each scale row.
On side of head and breast brown in form of
hexagonal spots in pale ground color, spots
size of number 6 shot. No black shoulder
blotch or black spots in axils of verticals. Fins
nearly black. Dorsal with oblique bars extend-
ing upward and backward, best seen in re-
flected light. Oblique bars very indistinct on
anal. Caudal without markings. Pectoral mem-
branes hyaline.”

Color (in alcohol) of holotype uniformly
brown except membranes of pectoral fin
which are hyaline.

This species is known only from Buka
Buka Island in the Gulf of Tomini, Celebes,
and Dodepo Island, Celebes.

A. nubilus is related to A. thompsoni and A.
bleekeri. These three species of Acanthurus are
distinctive in having small mouths, small
teeth, and a moderately large eye which is set
more toward the center of the head than
other species in the genus.
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Were it not for A. thompsoni and A. bleckeri,
A. nubilus would probably best be placed by
itself in the genus Harpurina because of the
above characteristics and its VI or VII dorsal
spines. The former species possess the usual
IX dorsal spines and serve to connect A.
nubilus with more typical Acanthurus.

Acanthurus bleekeri Giinther
Figs. 2¢, 7

Acanthurus mata. Bleeker (non Cuvier and
Valenciennes) (18544: 432) ( Java); Aoyagi
(1943: 206, pl. 4, fig. 9, teeth only).

Acanthurus bleekeri Giinther (1861: 335) (after
Bleeker); Herre (1927: 423, pl. 14, fig. 2)
(Philippine Islands); de Beaufort (1951:
162) (East Indies); Schultz and Woods 7z
Schultz ez /. (1953: 636) (Rongelap Atoll,
Marshall Islands).

Rhombotides Bleekeri Bleeker (1863a: 153)
(Halmahera, East Indies).

Acanthurus Bleekeri Klunzinger (1871: 509)
(Red Sea).

Acanthurus aurolineatus Day (1876: 204, pl.
48, fig. 3) (Coromandel coast of India);

- Day (1889: 139).

Acanthurus (Rhombotides) Bleekeri Klunzinger
(1884: 85) (Red Sea). .

Harpurus gnophodes Fowler (1904: 544, pl. 22,
upper fig.) (Padang, Sumatra).

Teuthis mata. Kendall and Goldsborough
(1911: 310) (Tuamotu Archipelago).

Acanthurus Giintheri Weber (1913: 317) (Am-
bon, East Indies).

Hepatus weberi Ahl (1923: 317) (new name for
Acanthurus Giintheri Weber).

Hepatus bleekeri Fowler (1928: 270) (Sumatra
and Fakarava, Tuamotu Archipelago); Fow-
ler and Bean (1929: 220) (Philippine Is-
lands and East Indies); Hiyama (1943: 94,
pl. 19, fig. 54).

Teuthis bleekeri Fowler (1949: 102).

Acanthurus weberi de Beaufort (1951: 163)
(East Indies).
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FI1G. 7. Acanthurus bleekeri (after Hiyama, 1943).

Dorsal rays IX, 24 to 26; anal rays III, 23
or 24; pectoral rays 16 or 17; (usually 17);
anterior gill rakers 13 to 15 and posterior gill
rakers 13 to 15 (gill raker counts from Philip-
pine specimens); a 71 mm. specimen has 14
upper and 16 lower teeth; a 146 mm. spec-
imen has 18 upper and 22 lower teeth; a 200
mm. specimen has 22 upper and 24 lower
teeth; a 283 mm. specimen has 24 upper and
26 lower teeth.

TABLE 3

VARIATION IN FIN RAY COUNTS OF SPECIMENS
OF Acanthurus bleekeri FROM DIFFERENT LOCALITIES

ANAL
SOFT RAYS

DORSAL
SOFT RAYS

24|25 | 26 23 24

LOCALITY

Delagoa Bay,

S. Afticas ;s anwmasss 1 1
East Indies........... 4 4
Philippine Islands. . . .. 2 5 4 2 9
Tuamotu Archipelago. 1 i
Marshall Islands. . .. .. 1 1

Mouth small, its width from rictus to rictus
contained 4.7 to 5 in head length; snout short,
its length 6.6 to 6.9 in standard length; rela-
tive body depth decreasing with size from 2.1
in standard length in 118 mm. specimen to 2.5
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in 283 mm. specimen; forehead sloping, the
angle between a vertical at the mouth and the
anterior profile of the head about 45°; length
of head 3.6 to 3.7 in standard length; diameter
of eye 3.2 to 4.5 in head length in specimens
over a range in standard length of 118 to 283
mm.; caudal concavity about 6.5 to 8 in
standard length (9 in a 71 mm. specimen);
least depth of caudal peduncle 10 to 12 in
standard length. This species has a narrower
caudal peduncle than all other species of
Acanthurus (in which the least depth is con-
tained 7.7 to0 9.5 times in the standard length).
The stomach is large, U-shaped, with about
nine rows of very large, thorn-like papillae
on the inner surface.

Color (in alcohol) brown with faitly straight
lengthwise pale bluish gray lines on the side.
of the body (28 in a specimen 200 mm. in
standard length, each line about one-third as
broad as the brown interspaces); head with
similar, though slightly more irregular, lines
(eight between eye and lower limb of pre-
opercle in the 200 mm. specimen); opercular
membranes dark brown; sheath of caudal
spine blackish brown and edge of socket dark
brown; all fins brown, the dorsal with a dark
brown line at the base which becomes broader
posteriorly, and the dorsal and the anal with
faint longitudinal banding.

Life colors from Hiyama’s plate (herein
reproduced in black and white as Fig. 7) dark
brown with lengthwise blue lines on head and
body, a yellow area behind eye, and two
yellow bands extending anterior from eye,
one from the upper edge and one from the
lower.

J. L. B. Smith kindly loaned a specimen
identified in his The sea fishes of southern Africa
(1949: 240, pl. 33, no. 609) as Acanthurus
lineolatus. The specimen is 71 mm. in standard
length and was collected in Delagoa Bay.
The species figured by Smith appears to be
A. mata, however, the specimen turned out to
be A. bleckeri, hitherto unrecorded from
southern Africa. It has been returned to Dr.
Smith.
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Acanthurus bleekeri is an Indo-West-Pacific
species. It is not recorded from the Hawaiian
Islands and is not commonly taken from the
rest of the tropical Pacific.

Acanthurus thompsoni (Fowler)
Figs. 24, 8

Hepatus thompsoni Fowler (1923: 386) (Hono-
lulu); Fowler and Ball (1925: 19) (Wake
Island); Fowler (1928: 268, fig. 49); Fowler
(1938: 231) (Honolulu).

Acanthurus philippinus Herre (1927: 434, pl.
5, fig. 1) (Calapan, Mindoro, Philippine
Islands); Schultz and Woods 7z Schultz et
al. (1953: 637) (Rongelap, Marshall Is-
lands); de Beaufort (1951: 161).

Hepatus philippinus Fowler and Bean (1929:
215, fig. 11) (Philippine Islands and East
Indies); Kamohara (1952: 8) (Okinoshima,
Province of Tosa, Japan).

Teuthis thompsoni Fowler (1949: 102).

FiG. 8. Acanthurus thompsoni. 138 mm. specimen,
Gilbert Islands. From a Kodachrome transparency by
the author.

Dorsal rays IX, 23 to 26; anal- rays III, 23
to 26; pectoral rays 17; anterior gill rakers of
two Philippine and one Marshall Islands
specimens 15 to 16; posterior gill rakers 14 to
15; anterior gill rakers of one Hawaiian Is-
lands specimen 18; posterior gill rakers 16;
a 93 mm. specimen has 20 upper and 24 lower
teeth; a 138 mm. specimen has 21 lower and
24 upper teeth.
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TABLE 4

VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus thompsoni FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS

23124(125(26|23|124]|25]|26
East Indies. . ... .. 1 T} 1 1
PhilippineIslands.| 2| 2| 1 T By 1
Marshall Islands. . 1 1
Gilbert Islands. . . 1 1
Society Islands. . . 1 1
Hawaiian Islands. . 1 2 2 1

Mouth small, its width from rictus to rictus
contained about 4 times in head length; snout
very short, its length 7.9 to 8.2 in standard
length; body depth about 2.3 in standard
length; head length 3.7 to 4.3 in standard

- length; diameter of eye 3.2 to 3.5 in head

length in specimens over 90 mm.; least depth
of caudal peduncle 2.2 to 2.5 in head length;
caudal concavity about 5 in standard length.

Color (in alcohol) brown with pale yellow-
ish brown caudal fin (except specimens from .
the Hawaiian Islands in which the caudal fin
is as dark as the body); a small dark brown
spot just below and adjacent to axil of pectoral
fin (this spot not as prominent as Fowler
figured it and is difficult to see in dark spec-
imens); about six dark bands may be visible
running lengthwise in posterior part of soft
dorsal fin and about five in the anal fin, al-
though in many specimens these have faded.

Herre (1927: 434) stated that the pale
caudal fin of his Philippine specimens was
evidently yellow in life; however, the single
specimen which I collected in the Gilbert
Islands had a snow white caudal fin (which
became dusky white immediately following
death).

A 134 mm. specimen speared by me at a
depth of 90 feet in Kealakekua Bay, Hawaii,
was olive drab with brown fins; the dorsal
and anal fins had a narrow blue-black margin,
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and there were two to three narrow longi-
" tudinal yellow-brown lines in the outer part
of these fins; the pelvic fins showed brownish
yellow patches distally; the head had a reti-
culation of purplish yellow and brownish
yellow lines. A 49 mm. juvenile specimen
(U.S.N.M. No. 167250) was taken in the same
locality and at the same depth. It was apparent
from the scale structure and the dentition
that it had only recently transformed from the
acronurus stage. It was purplish blue with
black longitudinal lines on the side of the
body; the pectoral was yellowish with a black
line at the top; there was a small black spot
at the axil of the dorsal fin; however none
was visible at the lower part of the axil of the
pectoral fin.

I examined the holotype (Bernice P. Bishop
Mus. No. 3394) and compared it with the

specimen from the Gilbert Islands. Apart from -

the color of the caudal fin, no differences
could be observed.

The largest specimen seen by me is the

holotype. It is 155 mm. in standard length. -

Schultz and Woods (1953: 637) stated that
the species was observed swimming in a large
school in the Rongelap lagoon about coral
heads at depths of more than 10 feet. I saw
only two solitary individuals at Onotoa Atoll
in the Gilbert Islands; these occurred at a

FIG. 9. Acanthurus mindorensis (after Herre, 1927).
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depth of from 40 to 50 feet on the coralliferous
terrace of the outer reef. The adult which was
collected in Hawaii was one of a group of
about eight or ten individuals that tended to
stay in the same general region of the reef.
They were seen several times swimming
slowly, about 10 to 20 feet off the coral-
covered bottom. Upon my approach they
swam almost straight down. Underwater some
appeared dark gray, almost black, and others
were light blue.

Acanthurus thompsoni occurs in the East In-
dies, Philippines, Japan, and Oceania. In
general, it is not a common species.

Acanthurus mindorensis Herre
Fig. 9

Acanthurus mindorensis Herre (1927: 433, pl.
4, ig. 2) (Calapan, Mindoro, Philippine
Islands).

Hepatus mindorensis Fowler and Bean (1929:
213).

The following is from Herre’s description:
dorsal rays IX, 26; anal rays III, 23; origin of
mouth low on head; jaws protuberant; length
of snout 1.25 in length of head (taken from
figure); length of head 3.4 in total length;
depth at origin of pelvics 2.3 in length; eye
4.16 in head length; interorbital gently
rounded, 2.94 in head and nearly thrice eye
(one of the last two proportional measure-
ments, probably the latter, is an error); caudal
spine slender, its length equal to diameter of
eye; depth of caudal peduncle 2.77 in head;
caudal fin moderately concave, caudal con-
cavity 11 in standard length (from figure);
pectoral fin 1.16 in head; pelvic fin 0.1 as
long as head. The type, a 170 mm. specimen,
had eight broad denticulate teeth on each side
of the upper jaw and eight or nine on each
side of the lower jaw. The denticulations on
the lower teeth were more confined to the
ends of these teeth than were those on the
upper teeth. The color (in alcohol) was black,
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FIG. 10. Acanthurus guttatus. 118 mm. specimen,
Gilbert Islands. From a Kodachrome transparency by
the author.

sides of head and breast blackish brown; a
deep brown ring at base of caudal; all fins
black.

Herre has informed me that the type of
this species was destroyed in Manila during
World War II. To my knowledge there are
no other specimens in existence.

There are two important differences be-
tween Herre’s description and his figure, and
at the present time there is no way to recon-
cile these. He described the species as having
IX dorsal spines, the first one longer than in
most species and not concealed. The figure
shows X dorsal spines, the first smaller than
that as seen on most of his figures of other
species of Acanthurus. The deep brown ring
at the base of the caudal fin is not apparent
in the figure. Instead the base of the caudal
fin has a pale band. .

The most distinctive feature of this species
is the peculiar shape of the head.

Acanthurus guttatus Bloch and Schneider
Figs. 17, 2e, 10

Acanthurus Guttatus Bloch and Schneider
(1801: xxxviii, 215) (Tahiti).

Acanthurus guttatus Cuvier and Valenciennes
(1835:195) (Tonga Islands and Mauritius);
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Giinther (1861: 329) (Tahiti, New Hebrides,
and Mauritius); Giinther (1873: 109, pl.
69, fig. A) (Indo-Pacific); Waite (1897:
188) (Funafuti, Ellice Islands); Jordan and
Jordan (1922: 66) (Hawaiian Islands);
Schultz (1943: 163) (Phoenix and Samoa
Islands); de Beaufort (1951: 142) (Suma-
tra); Schultz and Woods 7z Schultz et 4/.
(1953: 631, pl. 66, fig. A) (Marshall and
Mariana Islands); Harry (1953: 146) (Ra-
roia, Tuamotu Archipelago).

Harpurus guttatus Forster (1844: 218) (Tahiti).

Rhombotides guttatus Bleeker in Bleeker and
Pollen (1874: 96) (Réunion and Mauritius).

Zabrasoma guttatus Seale (1901: 110) (Guam).

Teuthis guttatus Jenkins (1903: 479) (Hono-
lulu); Kendall and Goldsborough (1911:
310) (Gilbert Islands and Tuamotu Archi-
pelago); Fowler (1949: 103) (Baker Island).

Hepatus guttatus Jordan and Evermann (1905:
392, fig. 70) (Honolulu); Jordan and Seale
(1906: 354) (Samoa); Fowler and Bean
(1929: 248) (Philippine Islands, Samoa,
Gilbert Islands, and Mauritius); Fowler
(1938: 184) (Tongareva).

Teuthis fuliginosus. Whitley and Colefax (1938:
294, pl. 14, fig. 4) (Nauru Island).

Dorsal rays IX, 27 to 30; anal rays III, 23
to 26; pectoral rays 15 to 17; anterior gill
rakers 21 to 24; posterior gill rakers 19 to 23
(gill raker counts based on specimens from
Samoa); a 43 mm. specimen has eight upper
and eight lower teeth; an 85 mm. specimen
has ten upper and ten lower teeth; a 152 mm.
specimen has 12 upper and 12 lower teeth;
a 187 mm. specimen has 12 upper and 14
lower teeth.

Body depth great, 1.5 to 1.6 in standard
length; caudal fin slightly emarginate, caudal
concavity contained about 14 to 17 times in
standard length. Length of pectoral fin about
2.7 in standard length.

Color (in alcohol) brown with many small
round or elliptical white spots (usually bor-
dered with dark brown) on posterior half of
body and dorsal and anal fins, and three ver-
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tical white bars, the first on head just behind
eye, the second running from base of fourth
dorsal spine to anus, and the third (about
one-third as broad) from base of fifth or
sixth dorsal soft rays to the second or third
anal soft rays; pectoral dusky yellow; pelvics
light brown; caudal fin with basal half light
brown, outer portion brown.

In life the pelvic fins are bright yellow.

Acanthurus guttatus is characteristic of tur-
bulent water in shallow reef areas. In atolls
it is commonly found schooling in surge
channels.

The postacronurus may appear in tide pools.
Three such specimens (Fig. 17) vary in stand-
ard length from 33 to 36 mm.

The largest adult specimen seen by me was
228 mm. in standard length from the Ha-
waiian Islands.

De Beaufort (1951: 137) is probably in
error in considering Teuthis fuliginosus Whitley
and Colefax a synonym of Acanthurus fuscus
Steindachner (the latter being a synonym of
Acanthurus pyroferus Kittlitz). The specimen
in Whitley and Colefax’s photograph appears
to be A. guttatus with the white spots barely
visible.

Acanthurus guttatus would seem to stand

TABLE 5
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus guttatus FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
27 (28 129(30(23|24|25]|26
Mauritius. ....... 1] 1 L 1
Mariana Islands. . . 2] 1|1 21 1] 1
Wake Island. . . .. 2| 7| 2 7| 4
Marshall Islands. .| 4|11 | 4 3| 8| 8
Gilbert Islands....| 2| 2 2| 2
Samoa Islands....| 1| 7| 4| 1| 2| 7| 3| 1
Phoenix Islands. . . 1 1
Society Islands....| 2| 3| 2 1| 2| 4
Tuamotu
Archipelago. . .. 1| 1 1 a
Line Islands. .. ... 11 2
Hawaiian Islands. .| 1| 3 1 1] 2| 2
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FiG. 11. Acanthurus lencopareins (after Jordan and
Evermann, 1905).

apart from all other species of the genus
primarily because of its deep body, nearly
truncate caudal fin, and color pattern. A.
leucopareius, however, appears to link this spe-
cies with A. nigrofuscus and A. nigroris, for it
is intermediate in body depth, caudal con-
cavity, structure of the teeth, dorsal and anal
fin ray counts, size, and color.

Acanthurus leucopareius ( Jenkins)
Figs. 2f, 11

Teuthis leucopareius Jenkins (1903: 476, fig.
23) (Honolulu). _

Teuthis umbra Jenkins (1903: 477) (Hono-
lulu); Kendall and Radcliffe (1912: 144)
(Cook Bay, Easter Island).

Teuthis bishopi Bryan and Herre (1903: 134)
(Marcus Island).

Hepatus leucopareius Jordan and Evermann
(1905: 386, fig. 167) (Hawaiian Islands);
Jotdan and Seale (1906: 352); Fowler (1928:
266, pl. 30, fig. B) (Hawaiian Islands,
Easter Island, and Marcus Island); Fowler
and Bean (in part) (1929: 214) (Hawaiian
Islands and Easter Island).

Hepatus umbra Jordan and Evermann (1905:
387, pl. 47) (Honolulu); Jordan and Seale
(1906: 353).

Acanthurus lencopareius Jordan and Jordan
(1922: 65) (Honolulu).

Acanthurus umbra Jordan and Jordan (in part)
(1922: 65) (Hawaiian Islands).
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Dorsal rays IX, 25 to 27; anal rays III, 23
to 25; pectoral rays 16; anterior gill rakers
15 to 18; posterior gill rakers 18 to 21 (raker
counts from Hawaiian specimens); a 38 mm.
specimen has 8 upper and 10 lower teeth; a
70 mm. specimen has 10 upper and 12 lower
teeth; 2 109 mm. specimen has 12 upper and
14 lower teeth; a 145 mm. specimen has 14
upper and 16 lower teeth; a 197 mm. spec-
imen has 16 upper and 20 lower teeth.

TABLE 6

VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus leucopareius FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
25 |26 |27 |23 | 24|25
Hawaiian Islands. . ... 6|15| 2| 3|16 | 4
Easter Island. ........ 1 1
Marcus Island..... ... 1 1

Body depth 1.7 to 1.85 in standard length;
caudal concavity 10 to 11 in standard length;

length of pectoral fin 2.8 to 3.2 in standard .

length.

Color (in alcohol) brown with a dusky
white band extending from origin of dorsal
fin to posterior portion of opercle; posterior
and adjacent to this white band a prominent
dark brown band; anterior and adjacent to
white band an obscure datk brown band
which passes through eye; a small black spot
at axil of dorsal fin (relatively large in Easter
Island specimen); base of caudal fin with a
distinct white band; all fins brown except
pectorals which are pale with a narrow black
upper margin; a faint longitudinal banding
may be visible in dorsal and anal fins.

In some specimens the dark and light bands
on the head are difficult to see. This is true
of some freshly preserved specimens; there-
fore the lack of bands cannot be attributed
solely to fading.
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In life the white band on the head and the
one at the base of the caudal fin are vivid.
Faint irregular bluish lines may be seen on the
body. In a 70 mm. specimen the bluish lines
are fewer in number and more evident than
in large specimens. On the upper one-third
of the body they consist of oblique rows of
discrete spots.

Transformation from the acronurus to the
juvenile stage occurs at a size of about 33 to
34 mm. in standard length. The dark and light
bands on the head are just making their ap-
pearance on a 40 mm. specimen.

I examined the type of Teuthis bishopi Bryan
and Herre at the Bishop Museum (a 206 mm.
specimen from Marcus Island) and the type
of Teuthis umbra Jenkins at the United States
National Museum; both are specimens of
Acanthurus lencopareius. As the bands on the
head of the type of umbra are very faint, it is
understandable how Jenkins could have over-
looked them and considered the specimen as
representing a new species.

Since Jenkins, a number of authors have
applied the name wmbra to various species of
Acanthurus. Of the specimens considered as
Acanthurus umbra by Jordan and Jordan
(1922), for example, some were A. mata, one
was A. xanthopterus, and one was A. leuco-
pareius. A. mata received the designation of
umbra more than other species probably be-
cause of its marked pale band at the base of
the caudal fin and lack of other obvious color
markings.

Fowler (1928: 266) listed two “‘Albatross”
specimens from Puako Bay, Hawaii (U.S.N.M.
No. 55582) as Hepatus lencopareius. One of
these, however, is either Acanthurus xanthop-
terus ot A. mata. The two which he recorded
as Jeucopareins from Apia, Samoa (U.S.N.M.
No. 52456) are Acanthurus nigroris, as is the
one from the Tubuai Islands (Bishop Mus.
No. 750). The 105 mm. specimen from Suva,
Fiji (Bishop Mus. No. 4339), which was
identified as Hepatus leucopareius, is Acanthurus
mata. Also misidentified by Fowler as /Jexco-
pareius are two subadults from the New
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Hebrides (Bishop Mus. No. 1028). Two spec-
imens from Guam (Bishop Mus. No. 4261)
which Fowler (1925: 12) reported as Hepatus
lencopareius are 26 mm. acronuri which are
definitely not this species.

Fowler (1930: 612) recorded Hepatus leuco-
pareius from Hong Kong. I was unable to
locate his specimen at the Academy of Natural
Sciences of Philadelphia. Also I have not
examined his specimens of Jeucopareius from
the Philippines. His reference to their poor
condition (19274: 287) suggests that this may
be a tenuous identification. A. W. Herre has
written me that he has never seen Acanthurus
Jeucopareins in the Philippines. The presence

* of the species in his checklist (1953: 536) is
probably based on Fowler.

The only definite records of this species
are from the Hawaiian Islands, Marcus Island,
and Easter Island, all remote and widely sep-
arated areas of Oceania. If these three regions
represent the total distribution, A. leucopareins
would seem to be a relict species. It is easier
to suppose that it was once in continuous
distribution throughout Oceania but survives
now only in these three outposts than to
assume that it is endemic to one of these
islands and spread to the others without be-
coming established in intervening areas.

This species is one of the most common
of the genus in the Hawaiian Islands. It is
most often seen in relatively shallow reef areas
subject to some turbulence from wave action.
It has been observed in schools.

Acanthurus nigroris Cuvier
and Valenciennes
Figs. 17, 2¢g, 12

Acanthurus nigroris Cuvier and Valenciennes
(1835: 208) (Hawaii); Weber (1913: 317)
(East Indies).

Acanthurus lineolatus. Bleeker (18544 101)
(Banda Islands, East Indies); Giinther
(1873: 112, pl. 73, fig. A) (Society Islands);
Steindachner (1901: 493) (Honolulu); de
Beaufort (in part ?) (1951: 160) (East
Indies).
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FIG. 12. Acanthurus nigroris (after Jordan and Ever-
mann, 1905, retouched).

Acanthurus bipunctatus Glnther (1861: 331)
(China).

Acanthurus nigros Giinther (1861: 332) (New
Hebrides); Gunther (in part) (1873: 110)
(New Hebrides, Palau Islands, and Tahiti).

Rhombotides lineolatus. Bleeker (1865: 288)
(Ambon, East Indies).

Teuthis atrimentatus Jordan and Evermann
(1903: 198) (Honolulu); jenkms (1903:
478) (Hawaiian Islands).

Teuthis striatus. Bryan and Herre (1903: 133)
(Marcus Island).

Hepatus atramentatus Jordan and Evermann
(1905: 393, fig. 171) (Hawaiian Islands);
Jordan and Seale (1906: 352) (Samoa):

Acanthurus atramentatus Jordan and Jordan
(1922: 65) (Hawaiian Islands); Herre (1927:
422, pl. 3, ig. 1) (Philippine Islands).

Hepatus elongatus. Fowler (in part) (1928: 267)
(Oceania).

Hepatus lineolatus. Fowler (in part) (1928: 270)
(Oceania); Fowler and Bean (in part) (1929:
228) (Philippine Islands and Hawaiian
Islands); Fowler (1931: 345) (Honolulu);
Fowler (1938: 232) (Honolulu).

Hepatus fuliginosus. Fowler and Bean (in part)
(1929: 211) (Honolulu).

Hepatus leucopareius. Fowler and Bean (in part)
(1929: 214) (Apia, Samoa).

Teuthis lineolatus. Fowler (1941: 257, fig. 9)
(Honolulu); Fowler (1949: 103) (Howland
Island).

Acanthurus elongatus. Schultz (in part) (1943:
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165) (Phoenix and Samoa Islands); Schultz
and Woods 7z Schultz ez /. (in part) (1953:
634, pl. 62, fig. C) (Marshall and Mariana
Islands).

Dorsal rays IX, 23 to 27; anal rays III, 22
to 25 (one specimen from the Hawaiian Is-
lands has IV anal spines); pectoral rays 15 or
16; a 61 mm. specimen has 10 upper and 12
lower teeth; a 96 mm. specimen has 12 upper
and 14 lower teeth; a 159 mm. specimen has
12 upper and 14 lower teeth. See Table 9 for
gill raker counts.

TABLE 7

VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus nigroris FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS |SOFT RAYS
23|24(25(26|27(22|23 (24|25
Marshall Islands. . ........ 21|18 13|19| 7
Gilbert Islands............ 2( 1 2| 1
Rose Island, Samoa Is.... .. 4 7 8| 3
Swains Island, Samoa Is.. . .| 1| 3| 3 2!'5
Phoenix Islands........... 2i12 7| 1 317| 2
Line Islands.............. 1] 2 1] 2
Wake Island.............. 471 10| 2
Oahu and Hawaii......... 1| 7(20| 2 4|14(12
Laysan and French
Frigate Shoal. . ......... 2/ 6 1| 3| 4
Johnston Island........... 3| 8| 9 1| 6|10/ 3

Caudal concavity 5.8 to 10.5 in standard
length (5.8 to 7.5 in specimens from the
Hawaiian Islands and Johnston Island and 6.7
to 10.5 from elsewhere in the Pacific); body
depth 1.8 to 2 in standard length; ends of
central upper teeth rounded (Fig. 2g).

The largest specimen seen by me measures
204 mm. in standard length. It was collected
at French Frigate Shoal.

Color (in alcohol) of Hawaiian specimens
brown with irregular, lengthwise, bluish gray
or dark brown lines (about one-fourth as
broad as intervening brown areas) on body;
about six or seven slightly irregular, narrow,
dark bluish gray or dark brown lines on head
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running parallel to profile of snout (in some
preserved specimens these lines and those on
the body are very faint or imperceptible); a
small black spot about the size of the pupil
at the axil of both the dorsal and the anal
fins; dorsal fin with about five or six length-
wise dark brown bands; anal fin with four or
five similar bands; a light grayish brown band
often present at base of caudal fin; posterior
margin of caudal fin very narrowly pale; pec-
toral fin pale with narrow dark upper margin;
pelvic fins brown; no narrow black margin
around socket of caudal spine.

In life the bluish gray or datk brown lines
on the body and head are light blue; the dark
bands in the dorsal and anal fins are bluish -
and the intervening bands light yellowish
brown; pectoral fin rays dull yellow, mem-
branes clear; iris yellow.

Wake Island specimens, even large adults,
have rows of small round blue spots on the
body instead of entire or slightly broken blue
lines. Specimens from elsewhere in Oceania
appear to be colored much like Hawaiian
examples, as indicated in the color plate in
Giinther (1873) of a specimen from the So-
ciety Islands (identified as Acanthurus line-
olatus).

The number of blue lines on the body are
fewer in smaller specimens. A 51 mm. juvenile
from the Hawaiian Islands, for example, has.
only 11 lines on the body.

In this species and Acanthurus nigrofuscus
the black spot in the axil of the dorsal fin
makes its appearance before the spot in the
axil of the anal fin. The dorsal spot first shows.
before these species complete the transforma-
tion from the acronurus to the juvenile state
(which occurs at a standard length of from
about 34 to 39 mm. in A. nigroris). The anal
spot first appears on specimens of nigroris
about 42 to 50 mm. in standard length.

A. nigrofuscus seems to be closely related to
A. nigroris, and these two species have often
been confused. As indicated in the key, they
may be separated by caudal concavity, body
depth, maximum size, shape of upper teeth,
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size of the spot in the axil of the dorsal fin,
width of the pale posterior margin of the
caudal fin, presence or absence of spots on
the head, and presence or absence of a dark
margin around the groove of the caudal spine.
In addition, the postetior tips of the dorsal
and anal fins of A. nigrofuscus are more pointed
when these fins are elevated than are the fins
of A. nigroris. The base of the caudal fin of
A. nigrofuscus is rarely paler than the rest of
the fin or the body. The bands in the-dorsal
and anal fins of A. nigrofuscus are pootly de-
fined and rarely persist in preserved specimens.
The lips of A. nigrofuscus tend to be blackish
while those of A. nigroris are usually only
slightly darker than the rest of the head.

Small juveniles of these two species are
difficult to distinguish, but the greater con-
cavity of the caudal fin and larger black spot
at the base of the last few dorsal and anal rays
of A. nigrofuscus still permit separation. I am
unable, however, to distinguish with assur-
ance the acronurus or postacronurus larval

forms of these species. The immediate post- -

acronurus of Figure 17 from Wake Island is
identified largely because of the prevalence of
A. nigroris at this island and the apparent
absence of A. nigrofuscus (as based on collec-
tions and observations of W. A. Gosline and
the author).

The Phoenix Islands, Swains Island, and
Johnston Island are other areas in the Pacific
from which A. nigroris has been taken and
A. nigrofuscus is as yet unknown. Forty-seven
specimens of A. nigroris were collected by
L. P. Schultz from the Phoenix Islands and
Swains Island. These are not as well differ-
entiated from A. nigrofuscus as specimens from
other regions such as the Marshall Islands.

The caudal fin is slightly more lunate, and:

the white posterior edge is broader; the black
spots at the rear base of the dorsal and anal
fins are a little larger. Forty-eight specimens
of A. nigroris were collected by Gosline,
Brock, Yamaguchi, ez /. from Johnston Is-
land. Also there are several specimens of this
species from Johnston in the United States
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National Museum and the Bishop Museum.
When A. nigroris and A. nigrofuscus occur
together, the latter is usually more prevalent.
For example, the 82 specimens of these two
species collected by Schultz at Rose Island in
the Samoa Islands include only eight A.
nigroris.

The populations of A. nigroris from John-
ston Island and the Hawaiian Islands differ
significantly from those of other regions of
the Pacific in having higher fin ray counts
(Table 7), higher gill raker counts (Table 9),
and more concave caudal fins. There appear
to be slight meristic differences between the
species in Johnston Island and the Hawaiian
Islands.

The type of Acanthurus nigroris Cuvier and
Valenciennes is in the Paris Museum. The
type locality is Hawaii. According to L.
Bertin (personal communication), the spec-
imen is 130 mm. in standard length and has
12 upper and 12 lower teeth (Cuvier and
Valenciennes recorded 12 upper and 14 lower
teeth). Of the known species of Hawaiian
acanthurids, this information alone narrows -
the possibility to three, A. nigroris as here
defined, A. nigrofuscus, and A. lencopareius.
Apparently no color markings are now evident
on the specimen, but information on the
shape of the caudal fin and ends of the dorsal
and anal fins clearly eliminates A. nigrofuscus.
Failure of Cuvier and Valenciennes to men-
tion the vertical white and dark brown bands
on the head, so characteristic of A. leucopareius,
strongly favors the present use of the name
nigrovis.

Jordan and Evermann (1903) were the first
to realize that the use of the name /ineolatus
for this species was an error. They proposed
the name atramentatus. 1 examined their type
of Teuthis atramentatus (= Acanthurus nigroris)
in the United States National Museum.

Through correspondence with A. C. Wheeler
of the British Museum, I was able to learn
that one of the types of Acanthurus bipunctatus
Gunther is A. nigroris and the other is A.
nigrofuscus. Gunther also included specimens
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of both of these species as types of Acan-
thurus nigros. For purposes of synonymy I
designate as the lectotype of Acanthurus bi-
punctatus Giinther the 126 mm. specimen
(British Mus. No. 1848.3.13.215) from China.

I designate as lectotype of Acanthurus nigros

Giinther the 160 mm. specimen (British Mus.
No. 1861.5.31.29) from the New Hebrides.
Thus both of these names become synonyms
of Acanthurus nigroris Cuvier and Valenciennes
as the species in here interpreted.

A. nigroris appears to range throughout
Oceania. The species probably occurs in
China, the Philippines, and the East Indies
as well. I have seen no specimens from the
Indo-Malayan region. Herre's (1927: 422)
description of Acanthurus atramentatus ( Jor-
dan and Evermann) from the Philippines
seems to apply to A. nigroris; however his
figure (pl. 3, fig. 1) is suggestive of A. nigro-
fuscus. Bleeker’s (1854a: 101) description of
Acanthurus lineolatus (not of Cuvier and Valen-
ciennes) from the Banda Islands, East Indies,
and that of de Beaufort (1951: 160) check
with A. nigroris. De Beaufort’s reference to a
lunate caudal fin and certain variability in
color pattern suggests, however, that he also
had some specimens of A. nigrofuscus.

Acanthurus nigrofuscus (Forskal)
Fig. 2h, PL. 1

Chacetodon nigro-fuscus Forskdl (1775: xiii, 64)
(Red Sea).

Chaetodon nigrofuscus Linnaeus and Gmelin
(1788: 1268).

Acanthurus rubropunctatus Rippell (1828: 59,
pl. 15, fig. 1) (Red Sea); Giinther (1861:
333); Klunzinger (1871: 508) (Red Sea).

Acanthurus matoides Cuvier and Valenciennes
(1835: 204) (Oualan).

? Acanthurus lineolatus Cuvier and Valenciennes
(1835: 207) (East Indies).

Acanthurus nigro-fuscus Cuvier and Valen-
ciennes (1835: 214) (Réunion and Red
Sea).

Acanthurus rubro-punctatus Cuvier and Valen-
ciennes (1835: 222).
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Ctenodon rubropunctatus Swainson (1839: 256).

Acanthurus mata. Day (1876: 205, pl. 48, fig.
1) (seas of India).

Acanthurus  (Rhombotides) nigrofuscus Klun-
zinger (1884: 84) (Red Sea).

Acanthurus gabm. Day (1888: 789) (mata of
Day, 1876); Day (1889: 141).

Acanthurus bipunctatus. Steindachner (1901:
494) (Honolulu). :

Teuthis bipunctatus. Jordan and Evermann
(1902: 358) (Kotosho Island, Formosa);
Jordan and Fowler (1902: 554) (Riu Kiu
Islands and Formosa); Jenkins (1903: 479)
(Honolulu).

Hepatus elongatus. Jordan and Evermann (1905:
389) (Hawaiian Islands); Jordan and Seale
(1906: 352) (Samoa); -Fowler (in part)
(1928: 267) (Oceania); Fowler and Bean
(in part) (1929: 213) (Hawaiian Islands);
Fowler (1938: 230) (Honolulu); Aoyagi
(1943: 208, pl. 6, fig. 18) (Riu Kiu Islands);
Kamohara (1954: 52, fig. 13) (Tokara Is-
lands, southern Japan).

Acanthurus elongatus. Jordan and Jordan (1922:
65) (Hawaiian Islands); Herre (1936: 246)
(Tuamotu Archipelago and New Hebrides);

" Schultz (in part) (1943: 165) (Samoa Is-
lands); Schultz and Woods iz Schultz ez 4/.
(1953: 634, pl. 62, fig. D) (Marshall and
Mariana Islands); Harry (1953: 148) (Ra-
roia, Tuamotu Archipelago).

Teuthis elongatus. Barnard (1927: 778) (Natal
coast, Africa).

Acanthurus marginatus. Herre (1927: 427, pl.
3, fig. 2) (Philippine Islands).

Acanthurus nigrovis. Herre (1927: 428, pl. 4,
fig. 1) (Philippine Islands and Guam);
Schmidt (19304: 103) (Riu Kiu Islands).

Hepatus fuliginosus. Fowler (in part) (1928:
266) (Oceania).

Hepatus lineolatus. Fowler (in part) (1928: 270)
(Oceania); Fowler and Bean (in part) (1929:
228) (Philippine Islands, Mauritius, Samoa,
and Hawaiian Islands); Pietschmann (1938:
26, pl. 2, fig. C) (Molokai, Hawaiian
Islands).
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Acanthurus flavoguttatus. Herre (1936: 245)
(New Hebrides). ‘

Hepatus lucillae Fowler (1938: 231, fig. 23)
(Honolulu).

Teuthis lucillae Fowler (1941: 257) (Honolulu);
Fowler (1949: 103).

Dorsal rays IX, 24 to 27; anal rays III, 22
to 24; pectoral rays 16 or 17; a 55 mm. spec-
imen has 10 upper and 12 lower teeth; a 79
mm. specimen has 12 upper and 14 lower
teeth; 2 120 mm. specimen has 12 upper and
14 lower teeth; a 148 mm. specimen has 14
upper and 16 lower teeth. See Table 9 for gill
raker counts.

TABLE 8
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus nigrofuscus FROM DIFFERENT LOCALITIES

DORSAL ANAL

LOCALITY . SOFT RAYS SOFT RAYS
24125 |26|27 22|23 |24

RedSea............. 4 2| 2
Mauritius............ 1| 4 2| 3
East Indies........... 1| 1 1] 2
Philippine Islands. ... . 21 2|1 4( 1

Okinawa............. 1 1
Mariana Islands......| 2| 8 1| 6| 3
Marshall Islands. .. ... 15 (24| 2 29 | 12
Gilbert Islands. . .. ... 2 1 1] 1] 1
Palau Islands......... 2| 1 1| 2
Samoa Islands........ 1418 7| 1| 1|22|17
Hawaiian Islands. .. ..| 6|16 | 4 1| 9116

Caudal fin lunate, caudal concavity 4.5 to
6 in standard length; body depth 2 to 2.3 in
standard length; ends of upper teeth tend to
be pointed (Fig. 24).

Color (in alcohol) brown, with or without
fine bluish gray longitudinal lines on body;
a prominent black spot, greater in width than
half the diameter of eye, in axil of dorsal fin;
a slightly smaller black spot in axil of anal
fin; head and chest in life with numerous
small bright orange spots which may or may
not persist as pale spots in preservative; caudal
fin with a distinct dull white posterior bor-
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der, about one-half pupil diameter in width
at the center and becoming narrow out on
lobes (in East Indian and Indian Ocean spec-
imens this border is narrower); an indistinct
blackish brown area submarginal to white
border of caudal fin; a narrow black margin
around socket of caudal spine; lips blackish
brown; dorsal and anal fins with faint longi-
tudinal banding in life which is rarely evident
on preserved specimens; margin of dorsal and
anal fins narrowly dark (blue in life on anal
fin); pectoral fin pale with upper edge nar-
rowly black; pelvic fins brown.

Acanthurus nigrofuscus appears to reach a
larger size in the Hawaiian Islands than in the
Marshall, Mariana, and Samoa Islands (island
groups from which large collections of this
species are available). In Hawaii the species
attains a size of at least 152 mm. in standard
length. Few specimens from the Marshalls,
Marianas, or Samoa exceed 100 mm. in
standard length. One 143-millimeter-long
specimen was found in a collection from
Mauritius.

Although the acronurus is difficult to sep-
arate from that of A. nigroris, late transform-
ing specimens of A. nigrofuscus have been
identified from the Hawaiian Islands and the
Marshall Islands. The size at transformation
in both areas is about 43 mm. A 34 mm.
postacronurus from the East Indies is iden-
tified as this species.

I know of no type material of Acanthurus
nigrofuscus (Forskal). The species was de-
scribed as having a brown-black body and a
caudal fin with a whitish posterior edge and
lobes which are falcate and half as long as
the entire fin. Although the description of
A. nigrofuscus is brief, it fits the species as here
defined better than any other known species
of the genus. This is especially true when only
the species of Acanthurus in the Red Sea and
their relative abundance are considered. With
the possible exception of A. sohal (Forskal)
and A. gahhm (Forskal), A. nigrofuscus appears
to be the most common species of the genus
in the Red Sea. Although Forskdl did not
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TABLE 9
VARIATION IN GILL RAKER COUNTS OF SPECIMENS OF Acanthurus nigroris AND Acanthurus nigrofuscus
FROM DIFFERENT LOCALITIES

e N T T
e 20|21 |22 (23 |24 (25|26 |27 (282930 |31 |18|19|20 21|22 |23 |24 25|26 |27

A. nigroris

Marshall Islands. L. 2 2| 3| 2 30 1| 3| 2|1

Phoenix Islands. . 1] 2] 4| 3] 1 20 3] 31 2| 1

Samoa Islands. . . 1] 2| 1| 3] 3 1| 21 2] 31 2| -

Wake Island..... 1| 3| 3 2 1| 2 1|1

Hawaiian Islands. 1] 3| 3| 2{ 1 1] 3| 4] 2
Johnston Island. . 2| 24 3 2 1 2 2| 4| 2
A. nigrofuscus

Marshall Islands.| 2| 2| 5| 1 21 3 3| 2

Samoa Islands...| 1| 2| 5| 2| 1 1| 2| 4| 3 1

Hawaiian Islands. 21 3 3 2 3 31 3| 1

state that a black spot was present at the axil
of the dorsal and anal fins, these spots could
have been overlooked. Specimens of A. nigro-
fuscus in the United States National Museum
recently collected from the Red Sea are suffi-
ciently melanistic so that these spots cannot
be perceived easily without holding the fish
in front of a bright light.

The failure to note these spots by some
authors-and their observance by others has
contributed to the nomenclatorial confusion
of this species. More confusing is the eva-
nescent quality of the orange spots on the
head. A number of synonyms of A. nigro-
fuscus owe their origin to descriptions from
fresh specimens on which the spots are the
most conspicuous color feature. Preserved
specimens, with these spots faint or absent,
have often been listed under different names.
Riippell (1828: 59, pl. 15, fig. 1) described and
figured . Acanthurus rubropunctatus from the
Red Sea. He emphasized the small red spots
on the head, but did not mention black spots
in the axils of the dorsal and anal fins. W.
Klausewitz (personal communication) has
provided additional information on the types
in the Senckenberg Museum at Frankfurt.
These have a black spot at the base of the
last few dorsal rays and another at the base
of the last few anal rays.

I have examined the holotype and para-
types of Hepatus lucillae Fowler at the Academy
of Natural Sciences of Philadelphia. The spec-
imens are Acanthurus nigrofuscus. They were
considered distinctive by Fowler largely be-
cause of the bright golden spots on the head.

Herre, in his review of Philippine surgeon
fishes (1927), listed this species under two
names, Acanthurus marginatus Cuvier and
Valenciennes (with whitish spots on the head)
and Acanthurus nigroris Cuvier and Valen-
ciennes. The former is a new name for Acan-
thurus guttatus Kittlitz. I was unable to locate
Kittlitz’ type; it was described as a brown
fish with numerous blue spots on the head
and body and is either the true Acanthurus
nigroris or a Ctenochaetus (see Randall, in press,
4). In 1936 Herre used two different names
for A. nigrofuscus; these were Acanthurus flavo-
guttatus Kitdlitz [probably Ctenochaetus
striatus (Quoy and Gaimard)] and Acanthurus
elongatus (Lacépede).

The name elongatus has been applied to the
species Acanthurus nigrofuscus by other authors
as well. Not only is Chaetodon elongatus Lacé-
pede a later name than Chaetodon nigrofuscus
Forskdl, but it was used by Lacépede for
another species, probably one in the A.
xanthopterus—A. mata—A. dussumieri complex.

L. Bertin has supplied me with sufficient
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information on the type of Acanthurus ma-
toides Cuvier and Valenciennes to enable me
to place this name in the synonymy of
Acanthurus nigrofuscus. The type of A. ma-
toides is 120 mm. in standard length, has 12
upper and 12 lower teeth, and a caudal con-
cavity of 23 mm. This name has been most
commonly used for the species Acanthurus
xanthopterus Cuvier and Valenciennes.

Bertin could find no type of Acanthurus
lineolatus Cuvier and Valenciennes in the Paris
Museum. The original description is too brief
to permit certain identification. Mention of
the shape of the caudal fin and of fine longi-
tudinal blue lines on the body suggests that
these authors had specimens of Acanthurus
nigrofuscus.

Acanthurus lineatus (Linnaeus)
Figs. 1¢, 27, PL. 1

Chaetodon  lineatus Linnaeus (1758: 274)
(Indies). ’

Acanthurus Lineatus Bloch and Schneider
(1801: xxxviii, 214) (East Indies).

Acanthurus lineatus Lacépede (1802: 547, 550);
Cuvier and Valenciennes (1835: 223) (East
Indies); Bleeker (18534 263) (Sumatra);
Giinther (1861: 333) (East Indies and Phil-
ippine Islands); Kner (1865-67: 210) (Ta-
hiti); Gunther (1873: 111, pl. 70) (East
Indies, Polynesia south of equator, and
Indian Ocean); Day (1876: 203) (seas of
India); Day (1889: 138); Weber (1913:
317) (East Indies); Herre (1927: 420, pl. 14,
fig. 1) (Philippine Islands and Guam);
Herre (1936: 242) (Bora Bora and New
Hebrides); Schultz (1943: 165) (Phoenix
and Samoa Islands); Smith (1949: 240, pl.
33, no. 610) (east coast of Africa south to
Delagoa Bay); de Beaufort (1951: 147)
(East Indies); Schultz and Woods 7z Schultz
et al. (1953: 630) (Marshall and Mariana
Islands); Harry (1953: 149) (Raroia, Tua-
motu Archipelago).

Acanthurus vittatus Bennett, J. W. (1828: pl.
2) (Ceylon).

Ctenodon lineatus Swainson (1839: 256).
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Harpurus lineatus Forster (1844: 216).

Rhombotides lineatus Bleeker (1863: 235) (Ter-
nate, East Indies).

Teuthis lineatus Seale (1901: 108) (Guam);
Schmidt (19304: 555) (Riu Kiu Islands);
Fowler (1946: 198) (Riu Kiu Islands);
Fowler (1949: 102) (Jarvis Island and
Howland Island).

Hepatus lineatus Jordan and Seale (1906: 351)
(Samoa); Evermann and Seale (1923: 78)
(Guadalcanal, Solomon Islands); Fowler
(1928: 269) (Oceania); Fowler and Bean
(1929: 218, fig. 12) (Philippine Islands and
East Indies); Fowler (1938: 147, 202) (Ta-
hiti and Christmas Island); Aoyagi (1943:
215, pl. 6, fig. 17) (Riu Kiu Islands).

Dorsal rays IX, 27 to 30; anal rays III, 25
to 28; pectoral rays 16; anterior gill rakers 14
to 16; posterior gill rakers 13 to 15 (raker
counts from Samoan specimens); a 107 mm.
specimen has 12 upper and 14 lower teeth;
a 180 mm. specimen has 14 upper and 15
lower teeth.

TABLE 10

VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus lineatus FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
2712812930 |25|26(27 128
Mauritius. . ... ... 1 0
East Indies....... 1 1
Palau Islands. . . .. 1) 4| 2 6| 1
New Hebrides....| 1| 1 I i
Philippine Islands.| 1]-1 2
Mariana Islands...| 5| 9| 3 1|10| 6
Marshall Islands. .| 3| 6 3| 6
Gilbert Islands.. .| 5| 3 2] 4| 2
Samoa Islands....| 5| 2| 1 21 5| 1
Society Islands. . .| 4| 4 3| 5
Marquesas Islands 1 1L

Caudal fin strongly lunate, caudal con-
cavity contained 3.3 to 4.5 times in standard
length; caudal spine long (its length about
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1.9 to 2 in head length), slender, and sharp
on both edges; body depth 2.1 to 3 in stand-
ard length (in specimens over 100 mm. in
standard length).

Color in alcohol: lower one-fourth of body
light grayish brown; upper three-fourths with
alternate pale yellowish white and broad
black near-longitudinal lines, each of the lat-
ter bissected with a pale bluish gray line;
head with a varying pattern of curved lines
similar to those on body (but with black lines
narrower); dorsal fin with numerous alternat-
ing narrow dark brown and bluish gray lines;
anal fin dusky yellow; both dorsal and anal
fins with a narrow black margin (extreme edge
pale); caudal fin dark brown with “vertical
dark and light lines at base and a large cres-
centic area in mid-posterior portion; pectoral
fin pale ‘with dusky rays; pelvic fins light
yellowish brown, the outer margin black.

Fowler and Bean (1929: fig. 12) demon-
strated the variability in color pattern which
may be seen in Philippine specimens of this
species. The two sides of the same fish may
show different patterns of lines.

In addition to the blue, yellow, and black
color as seen in adults, four juvenile spec-
imens (37 to 40 mm. in standard length) from
the Gilbert Islands displayed bright red color
on the dorsal and anal fins (especially pos-
teriorly) and on the caudal fin and pelvic fins.

Four specimens examined from the Mari-
anas, Palaus, and East Indies are in the stage
of transformation from the acronurus to the
juvenile state at a size of from 27 to 32.5 mm.
in standard length.

Museum specimens of transforming A.
nigroris have been found misidentified as A.
lineatus. Although both have a linear color
pattern in the late acronurus (Fig. 1le and 7),
they may be distinguished readily.

Acanthurus lineatus is distributed from East
Africa to the central Pacific. It appears to be
absent from the Red Sea. It is not known
from the Hawaiian Islands, Johnston Island,
Wake Island, or Marcus Island (Fowler, 1928:
269, was in error in considering Teuthis st¥iatus
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Bryan and Herre to be A. Jineatus; the spec-
imens are A. nigroris). The extensive collec-
tions of fishes from the northern Marshall
Islands, which are being reported on by
Schultz ez al. (1953), include only two spec-
imens of this species. In the Gilbert Islands,
however, I found A. /ineatus to be very com-
mon, especially in the surge channel habitat.
Vernon E. Brock has informed me that the
species is common at Palmyra in the Line
Islands.

The colorful A. lineatus and A. sohal are
well demarked from other species of Acan-
thurus. They are distinctive in the possession
of ~dark lengthwise bands on the body,
strongly lunate caudal fins, and highly devel-
oped caudal spines. In addition to being very
long and sharp, the spines of these two species
are peculiar in being nearly free of sheath.

Acanthurus sohal (Forskal)
Figs. 1g, 27, 13

Chacetodon sobal Forskal (1775: xiii, 63) (Red
Sea).

Chaetodon Sohar Linnaeus and Gmelin (1788:
1268) (coasts of Arabia).

Acanthurus Sohal Bloch and Schneider (1801:
xxxviii, 215) (coasts of Arabia); Cuvier and
Valenciennes (1835: 227) (Red Sea).

Acanthurus carinatus Bloch and Schneider
(1802: 216) (Arabian Sea).

Aspisurus sohar Lacépede (1802: 556) (sea of
Arabia).

Choetodon sohab Cuvier (1817: 331) (after Lin-
naeus and Gmelin).

Acanthurus sobal Rippell (1828: 56, pl. 16,
fig. 1) (Red Sea); Giinther (1861: 334)
(Red Sea); Klunzinger (1871: 507) (Red
Sea).

Ctenodon Riippelii Swainson (1839: 256, fig.
74).

Acanthurus  (Rhombotides) sobal Klunzinger
(1884: 83) (Red Sea).
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FIG. 13. Acanthurus sobal (after Rippell, 1828).

Dorsal rays VIII, 30 or 31; anal rays III, 28
or 29 (usually 29); pectoral rays 17 (fin ray
counts from six specimens from the Red Sea);
anterior gill rakers 15 to 17; posterior gill
rakers 14 or 15 (raker counts. from three Red
Sea specimens); an 87 mm. specimen has 12
upper and 14 lower teeth; a 130 mm. spec-
imen has 12 upper and 16 lower teeth; a 206
mm. specimen has 14 upper and 16 lower
teeth; a 270 mm. specimen has 16 upper and
18 lower teeth.

Caudal fin strongly lunate, caudal concavity
contained about 3 to 4 times in standard
length (in specimens over 150 mm. in stand-
ard length; an 87 mm. specimen has a caudal
concavity which is contained 5 times in its
standard length); caudal spine long in adults
(1.9 to 2 in head length), slender, very sharp,
and without a thick sheath; body depth 2 to
2.2 in standard length; diameter of eye varies
from 3 in head length of 87 mm. specimen to
5 in head length of 270 mm. specimen.

Color (in alcohol) light brown with about
15 longitudinal dark brown bands (each about
two to three times as broad as intervening
light brown bands) on side of body above
level of lower part of pectoral fin; on the back
a second less conspicuous and more oblique
series of bands which become relatively nar-
rower with age; longitudinal dark lines on
head dorsal to lower margin of eye; dorsal,
anal, and pelvic fins brownish black (smaller
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specimens with lengthwise bands in dorsal
fin); caudal fin black, shading to datk brown
in center, with a narrow pale margin (broader
in smaller specimens);  pectoral fin dark
brown, slightly paler in upper middle portion,
with narrow pale posterior margin; caudal
spine and margin of socket cream.

Color of a fresh specimen as shown in a
photograph (Cousteau, 1952: 461): body be-
low pectoral fin light tan, above with alter-
nating dark brown and pale bluish bands;
caudal spine bright orange; dorsal and anal
fins black with a narrow blue line at the base
which becomes broader posteriorly; anal fin
with a narrow blue margin; caudal fin dark
brown, shading to black peripherally except
narrow margin which is blue; pectoral fin
light brown on upper half, dusky blue on
lower half, with a black margin all around fin;
pelvic fins black with narrow blue margin.

Although this species reaches a large size -
(at least 270 mm. in standard length), it has
a small acronurus. The transforming specimen
shown in Figure 1g is 21 mm. in standard
length.

Acanthurus sobal appears to be confined to
the Red Sea.

Al=Hussaini (1947: 40, fig. 10) described
the anatomy of the alimentary tract of this
species. He stated that it feeds on various
kinds of algae, but ingests large amounts of
Sargassum. 1 examined the gut content of a
122 mm. specimen; it consisted primarily of
fine filamentous green algae.

Fowler and Bean (1929: 216) erroneously
applied the name sobal to the species Acan-
thurus tennenti Giinther.

Acanthurus leucocheilus Herre
Fig. 14

Acanthurus lencocheilus Herse (1927: 419, pl.
12, fig. 3) (Philippine Islands); de Beaufort
(1951: 140).

The following is based on Herre’s descrip-
tion of three specimens, 175 to 200 mm. long,
from Bantayan Island, and a 196 mm. spec-
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Fi1G. 14. Acanthurus lencocheilus (after Herre, 1927).

imen from Cebu: dorsal rays IX, 24 or 25;
anal rays III, 23; 9 or 10 teeth with broad
lobate tips on each side of upper jaw and 10
or 11 on each side of lower jaw; depth of body
2 to 2.4 in length; head 3.3 to 3.7 in length;
snout 1.3 to 1.44 in head; eye 3.6 to 3.9 in
head; eye 1.07 to 1.28 in interorbital; caudal
-deeply lunate with long pointed tips (caudal
concavity in figure about 3.5 in standard
length); length of pectoral approximately
equal to length of head; first ventral ray
elongate, 1.1 to 1.25 in head. Color (in al-
cohol) blackish brown; snout just above and
behind lips black; a bluish white band encir-
cling mouth (though it may be only partially
developed on upper lip); a similar but wider
white band across chest; a broad bluish white
band around base of caudal; pectoral black

FIG. 15. Acanthurus pyroferus. 113 mm. specimen,
Marshall Islands (after Schultz and Woods, 1953,
retouched).

PACIFIC SCIENCE, Vol. X, April, 1956

with a white bar on posterior third; dorsal,
anal, and pelvic fins black or brownish black;
caudal fin black, sometimes with a bluish
white lunate band near posterior margin;
caudal spine white, its groove with a narrow
black margin. A fresh specimen, 186 mm. in
length, from Agutaya, one of the Cuyo Is-
lands, was blackish brown above, deep brown
elsewhere except cheeks and snout which
were reddish brown; lips reddish with a bluish
band around mouth; the chest band was
bluish white; soft dorsal fin with three and
anal fin with two dark red lines near margin
alternating with bluish; narrow margin of
these fins sky blue, posteriotly brick red;
caudal fin very dark brown with a wide bluish
white band around base and a submarginal
blue band posteriorly; pectoral blackish brown
with a bright yellow bar on posterior third,
the margin with rays dusky, membranes clear;
pelvics black basally and along outer margin,
the rest brick red.

The types of this species were destroyed in
Manila during World War II, and to my
knowledge, no other specimens are in exist-
ence. Herre (1934: 62) recorded the species
(as Acanthurus leucocheilos) from a specimen
(Stanford Mus. No. 26401) from the Philip-
pines. I examined it and found that it is
Acanthurus pyroferus.

Fowler and Bean (1929: 225) erroneously
placed Acanthurus leucocheilus Herre in the
synonymy of Hepatus grammoptilus (Richard-
son). The specimens which these authors iden-
tified as grammoptilus are A. xanthopterus and
A. dussumieri. A. lencocheilus, as originally de-
scribed, is probably a valid species.

Acanthurus pyroferus Kittlitz
Figs. 2&, 15

Acanthurus pyroferus Kittlitz (1834: 191, pl.
12, fig. 2) (Ulea Island = Woleai Atoll,
Caroline Islands); Gilinther (1861: 337);
Giinther (1873: 113).

Acanthurus armiger Cuvier and Valenciennes
(1834: 234).
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Acanthurus celebicus Bleeker (1852: 761) (Ma-
cassar, Celebes); Kner (1865-67: 211)
(Madras); Giinther (1861: 339); Giinther
(1873: 115, pl. 73, fig. B) (Solomon Islands
and Tahiti); Day (1889: 142) (Malay Ar-
chipelago); Herre (1927: 417, pl. 13, fig. 1)
(Mindoro, Philippine Islands); de Beaufort
(1951: 141) (Java and Adonare).

Acanthurus fuscus Steindachner (1861: 176, pl.
5) (Ambon, East Indies); Giinther (1861:
339); de  Beaufort (1851: 137).

Rhombotides celebicus Bleeker (1863h: 235)
(Ternate, East Indies).

Acanthurus Celebicus Day (1876: 206) (Malay
Archipelago).

Acanthurus tristis Tickell in Day (1888: 788)
(Arraken, Burma); Myers (1951: 26).

Hepatus pyriferus Jordan and Seale (1906: 350)
(error for pyroferus).

Hepatus celebicus Jordan and Seale (1906: 352);
Jordan and Seale (1907: 34) (Philippine
Islands).

Hepatus pyroferus Fowler (1928: 272).

Hepatus lencosternon. Fowler (1928: 272); Fow-
ler and Bean (in part) (1929: 243, fig. 14)
(Riu Kiu Islands, Philippine Islands, and
East Indies); Aoyagi (1943: 207, text fig.
52, pl. 5, fig. 13) (Riu Kiu Islands).

Acanthurus leucochezlos. Herre (1934: 62) (Lina-
pacan, Philippine Islands).

Acanthurus leucosternon. Schultz and Woods
in Schultz ez al. (1953: 626, pl. 61, fig. B)
(Bikini Atoll, Marshall Islands).

Dorsal rays VIII, 27 or 28; anal rays III, 24
to 26; pectoral rays 16; anterior gill rakers 23
to 26; posterior gill rakers 25 to 27 (raker
counts from four specimens from the Mar-
shall Islands); a 109 mm. specimen has 14
upper and 16 lower teeth; a 145 mm. specimen
has 16 upper and 18 lower teeth; a 159 mm.
specimen has 16 upper and 21 lower teeth.

Snout somewhat produced; snout length
4.61t0 4.7 in standard length; caudal fin lunate,
caudal concavity 4 to 5 in standard length;
longest dorsal ray about 4.5 in standard
length.
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TABLE 11
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus pyroferus FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
27 28 24 [ 25 | 26
Philippine Islands. .. .. 5 1 4
Marshall Islands. . .. .. 2 2 2| 2

Color from a 35 mm. Kodachrome trans-

< parency (given to me by Leonard P. Schultz)

of a Marshall Islands specimen (reproduced
in black and white herein as Figure 15):
purplish black with an orange area, higher
than wide, at edge of gill opening just above
base of pectoral fin; a diffuse patch of orange
anterior to base of pectoral and a trace of
orange just behind eye; a broad black band
beginning at upper end of gill opening and
extending on to margin of gill cover down
to isthmus (this band is more apparent in
preserved specimens, as is a black band at the
base of the dorsal fin, one at the base of the
anal fin, blackish lips, and a narrow black
margin around caudal spine socket); a white
line under chin extending slightly above ric-
tus; median fins black except for a broad
posterior band on back edge of caudal fin
which is pale yellow; pectoral fin blackish,
especially basally on rays, with a large pale
yellow spot in lower central part of fin.

Kittlitz (1834) stated that the species is
common at Ulea (Caroline Islands), and the
young are dirty yellow in color. I have seen
no juvenile specimens of this species. It is
possible that Kittlitz might have confused
the young of Acanthurus olivacens, which are
yellow, with Acanthurus pyroferus.

Acanthurus pyroferus occurs in the East In-
dies and Philippines and into the Indian
Ocean at least as far as India. It ranges out
into the tropical central Pacific; however it is
recorded from only a few of the major island
groups. De Beaufort (1951: 142) lists the
species (as A. celebicus) from Hawaii. In this
I believe he is in error.
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I know of no type specimen of Acanthurus
pyroferus Kittlitz. Although no one has iden-
tified a specimen of Acanthurus as pyroferus
since Kittlitz (1834), and de Beaufort (1951:
138) regarded it as a problematic species,
there is little doubt that it is the same as
Acanthurus celebicus Bleeker. Kittlitz' figure
shows the vertically aligned orange area,
which is edged in black, just above the pec-
toral fin and the prominent, uniformly broad,
yellow, posterior margin on the caudal fin.

The dorsal and anal fins are relatively ele- .

vated, and the snout is produced (although
this feature seems to be exaggerated). The
dorsal and anal fin ray counts (D VII, 29;
A 1III, 25) check closely (as in most species
of Acanthurus, the first dorsal spine is very
short and covered with skin; it could have
been overlooked by Kittlitz, or he may have
counted the eighth spine as a soft ray). The

narrow ring of white under the chin is not

present on the figure, nor is it mentioned in
the description. Probably it was missed. There
are greater omissions than this from some of
the figures and descriptions of better known
species of acanthurids from the same paper.

Herre (1927: 418) observed two living
specimens from the Philippines and reported
that the amount and intensity of red color
behind the head and about the pectoral base
vary considerably according to light condi-
tions and the state of excitement of the fish.

Acanthurus tristis Tickell (Day) was de-
scribed as having a caudal fin “nearly white
externally” and an irregular black band from
the upper edge of the orbit across the top of
the opercle to the base of the pectoral fin.
Although I have not seen a specimen of
Acanthurus pyroferus with the black band ex-
tending to the eye, Herre’s plate (1927: pl.
13, fig. 1) shows this pattern, and I consider
it as probably within the range of variability
of the species.

. Acanthurus pyroferus appears to link the
group of three species, Acanthurus leucosternon,
Acanthurus glaucopareius, and Acanthurus achil-
Jes with the last 11 Indo-West-Pacific species
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F1G. 16. Acanthurus leucosternon (after de Beaufort,
1951).

as discussed in this paper (species such as A.
olivacens, which have a distinctive color mark
on the shoulder region, and large species such
as A. xanthopterus) and the Atlantic species
except A. coerulens. A. pyroferus is intermediate
in dorsal and anal fin ray counts, tooth
structure, and tooth counts. It has a produced
snout and white line on the chin in common
with the former group and the large, round,
gizzard-like stomach of the latter.

Acanthurus leucosternon Bennett
Figs. 2/, 16

Acanthurus leucosternon Bennett, E. T. (1832:
183) (Ceylon); Bleeker (18535: 48); Bleeker
(1856-57: 237) (Batoe Islands, Sumatra);
Giinther (1861: 340) (Ceylon); Playfair in
Playfair and Giinther (1866: 56) (Zanzibar);
Day (1876: 203); de Beaufort (1951: 139,
fig. 26) (Pulu Weh and coast of Deli,
Sumatra).

Acanthurus Delisiani Cuvier and Valenciennes
(1835: 193) (Mauritius).

Acanthurus Delisianus Valenciennes in Cuvier
(1837: pl. 45); Guérin (1844: pl. 35, fig. 2).

Rhombotides leucosternon Bleeker 7n Bleeker and
Pollen (1874: 97).

Acanthurus leucosternum Day (1889: 138).
Dorsal rays IX, 30; anal rays III, 27: pec-

toral rays 16; 11 upper teeth-and 12 lower

teeth. All counts based on one 173 mm.
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specimen from Mauritius in the Museum of
Comparative Zoology at Harvard College.
This specimen, the only one which I have
examined, was used for the proportional
measurements and color description below.

Body depth 1.7 in standard length; caudal
concavity 13 in standard length; longest dor-
sal ray 5.4 in standard length; caudal spine
3 in head length.

Color in alcohol: body bluish gray; head
dark brown; chin with a chalky white line at
edge of lip which extends a distance equi-
valent to half the diameter of an eye above
the rictus and narrows to a point apically; a
broad chalky white band on chest, as wide as
depth of caudal peduncle, extending to base
of pectoral fin; caudal fin with a white pos-
terior marginal band (equal in width to one-
third the diameter of the pupil of the eye),
a brownish black submarginal band (an eye
diameter in width centrally, but narrowing
toward lobes where it meets brownish black
upper and lower edges of caudal fin), and a
narrow brownish black band across base
which connects the datk upper and lower
margins of caudal lobes; dorsal fin pale yellow
with a narrow white marginal line on upper
edge and a black submarginal line; anal fin
pale yellow with narrow white outer margin
and white line at base; pectoral fin pale yel-
low; pelvic fins purplish gray with a white
margin; region around caudal spine slightly
paler than body.

Acanthurus leucosternon resembles Acanthurus

achilles and Acanthurus glancopareius in mor-
phology and color. It ranges from East Africa
to the East Indies, and does not appear to be
a common species.

Fowler (1928), Fowler and Bean (1929),
Aoyagi (1943), and Schultz and Woods (1953)
were all in error in their use of the name /ex-
costernon for the species Acanthurus pyroferus.

Acanthurus glaucopareius Cuvier
Figs. 1/, 2m, Pl. 2

Acanthurus glauco-pareius Cuvier (1829: 224)
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(after Seba) (Giinther, 1861, gives the type
locality as Tahiti).

Acanthurus ali-ala Lesson (1830: 150)
(Oualan). '

Acanthurus glaucopareins Kittlitz (1834: 192,
pl. 13, fig. 3) (Ulea Island = Woleai Atoll,
Caroline Islands); Cuvier and Valenciennes
(1835: 190) (Tahiti); Bleeker (1856: 47)
(Ambon, East Indies); Giinther (1861: 339)
(Ambon, East Indies and Tahiti); Glinther
(1873: 114, pl. 71, fig. A) (Polynesia and
East Indies); Schultz (1943: 161) (Phoenix
and Samoa Islands); Marshall, N. B. (1950:
194) (Cocos-Keeling Islands); Palmer
(1950: 202) (Christmas Island, Indian
Ocean); de Beaufort (1951: 138) (Ambon,
Misol, and New Guinea). ,

Rhombotides glaucopareius Bleeker (1865: 288)
(Ambon, East Indies).

Teuthis aliala Jordan and Evermann (1898:
1693) (Clarion and Socorro Islands, western
Mexico); Jordan and McGregor (1899:
280) (Clarion and Socorro Islands); Seale
(1901: 109) (Guam).

Hepatus aliala Snodgrass and Heller (1905:
403) (Cocos Island and Clipperton Island);
Jordan and Seale (1906: 350) (Samoa);
Aoyagi (1943: 209, pl. 8, fig. 2, pl. 6, fig.
19) (Okinawa).

Acanthurus aliala Herre (1927: 416, pl. 2, fig.
2) (Philippine Islands); Herre (1936: 241)
(Cocos Island off Costa Rica, Marquesas
Islands, Tuamotu Archipelago, and Society
Islands); Schultz and Woods 7z Schultz ez 4/.
(1953: 627, pl. 65, hg. A) (Marshall
Islands).

Hepatus ~ glaucopareins Fowler (1928: 272)
(Oceania); Fowler and Bean (1929: 246)
(Philippine Islands, Guam, Samoa, and
Honolulu).

Hepatus aliala japonicus Schmidt (193056: 102,
pl. 6, fig. 3) (Riu Kiu Islands).

Teuthis glaucopareins Whitley and Colefax
(1938: 297) (Nauru Island).

Hepatus  glauco-pareius Fowler (1938: 103)
(Takaroa, Tuamotu Archipelago).

Teuthis japonicus Fowler (1946: 197).
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Teuthis  glauco-pareius Fowler (1949: 103)
( Jarvis Island).

Acanthurus sp. one Harry (1953: 149) (Raroia,
Tuamotu Archipelago).

Dorsal rays IX, 28 to 31; anal rays III, 26
to 28; pectoral rays 16; anterior gill rakers 17
to 19; posterior gill rakers 18 to 20 (raker
counts from specimens from the Phoenix
Islands); 80 mm., 108 mm., and 133 mm.
specimens have 10 upper and 10 lower teeth;
153 mm. and 171 mm. specimens have 10
upper and 12 lower teeth. ‘

TABLE 12
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus glancopareins FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
28 129 (30|31 |26|27 |28
East Indies........... 1 1
Philippine Islands. ... . 1 1
Mariana Islands. . . ... 1] 1 1] 1
Marshall Islands. . . ... 21 6| 6| 1| 2(12] 1
Gilbert Islands. . .. ... 1| 7] 3| 1] 5] 6|1
Samoa Islands........ 3| 4] 1) 2| 5] 1
Phoenix Islands. . . ... 11 3| 6| 2| 3| 9
Tuamotu Archipelago.| 2| 3| 4 2) 5| 2
Marquesas Islands. . .. 1 1
Line Islands.......... 1 1
Galapagos Islands. . . . 1 1] 1 2| 1
Cocos Island,
Costa Rica......... 11 3| 4 2 4] 2
Hawaiian Islands. . . .. 1] 1 2

Depth of body 1.7 to 1.85 in standard
length; caudal concavity 10 to 14.5 in stand-
ard length; width of mouth from rictus to
rictus 4.5 to 5.3 in head length; length of
snout 4 to 4.3 in standard length.

Color (in alcohol) dark purplish brown; a
whitish elliptical area below and adjacent to
eye; a pale line under chin extending and
narrowing about one-half eye diameter in
distance above rictus; no pale area around
caudal spine and no white mark on opercle;
caudal fin abruptly yellowish ‘white with a
pale yellow band (the posterior edge of which
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is bordered with a narrow dark line), about
one-fourth to one-third the diameter of the
eye in width, in outer part of fin paralleling
posterior margin; dorsal and anal fins colored
like body except. basally where there is a

- prominent pale yellowish white (yellow in

life) band which broadens posteriorly in fin
to about three-fourths the length of the last
few rays; dorsal and anal fins with a narrow
white margin and a black submarginal line;
rays of pectoral fin dusky, membranes clear;
pelvic fins dark with narrow pale outer margin.

Marshall (1950: 194) and Palmer (1950:
202) recorded a color form of this species
which co-exists with the normal one at Cocos-
Keeling Islands and Christmas Island, re-
spectively, in the Indian Ocean. The salient
feature of this form is the lack of the usual
sharp dividing line in color at the caudal
flexure. There is a gradual blending of dark
body color and pale caudal color over the
proximal one-third of the fin. Also the dorsal
and anal fins are paler.

Schmidt (19306: 102, pl. 6, fig. 3) described
a subspecies, Acanthurus glancopareius japo-
nicus, from the Riu Kiu Islands which Fowler
(1946: 197) elevated to species rank. Aoyagi
(1943: 210), however, observed this form
occurring with the typical Acanthurus glau-
copareius in the Riu Kius and found inter-
mediates between the two. I examined a 90
mm. specimen of the japonicus form, at the
Academy of Natural Sciences of Philadelphia.
It differs from the normal glaucopareius chiefly
in the presence of a broad pale band running
from the eye to the posterior half of the upper
lip and a large pale spot at the base of the
pectoral fin. There are no obvious meristic
differences; the counts of this specimen are:
D IX, 28; A III, 26; P 16; 10 upper teeth;
10 lower teeth.

Schultz (1943: 157, 163, fig. 13) described
Acanthurus rackliffei from the Phoenix Is-
lands. He noted the similarity to Acanthurus
Glaucopareius and Acanthurus achilles. In my
opinion A. rackliffei is a hybrid between these
two species (Randall, in press, 4).
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Acanthurus glancopareins, Acanthurus achilles,
and Acanthurus leucosternon stand apart from
other species of the genus principally in hav-
ing a produced snout, a small mouth with few,
relatively large teeth of distinctive structure,
a high body, dark purplish color, and a white
line on the chin. Also, at least in A. achilles
and A. glaucopareius, the size at transforma-
tion from the acronurus to the juvenile stage
is very large, about 55 to 60 mm. in standard
length. These differences would probably
warrant recognition of this group as a sub-
genus were it not for Acanthurus pyroferus
which links these three to other species of
Acanthurus.

The largest specimen of A. glaucopareius
examined by me measures 171 mm. in stand-
ard length. It was collected from Enderbury
Atoll in the Phoenix Islands.

Acanthurus glaucopareius appears to be ab-
sent from the Indian Ocean except for Christ-
mas and Cocos-Keeling Islands. It occurs in
the East Indies and Philippine Islands and is
recorded from most of the island groups of
the tropical Pacific. It is one of the three
species of Acanthurus to have crossed the
eastern Pacific barrier; it seems to be common
in the waters of the Galapagos Islands, Cocos
Island, and the Revillagigedo Islands (Mex-
ico). It is usually abundant where it is found;
however it is probably the rarest of the spe-
cies of surgeon fishes in the Hawaiian Islands.

In atolls of the Gilbert Islands, A. glauco-
pareius was most commonly seen on the coral-
liferous terrace of the outer reef, especially

. near the entrances to surge channels; however,
it was often observed in coral-rich areas of
more sheltered waters.

Many authors have used the name Acan-
thurus aliala Lesson (1830) for this species.
It is true that the name glaucopareins does not
appear on page 212 of Bloch and Schneider
(1801) even though a description which fits
this species can be found on this page in a
separate section under the heading Acan-
thurus nigricans. Cuvier’s listing (1829: 224)
of Acanthurus glancopareius and reference to
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the work of the prelinnaean author Seba
(1758) who figured the species, however,
clearly predates Lesson.

Acanthurus achilles Shaw
Figs. 14, 2n, PL. 2

Acanthurus Achilles Shaw (1803: 383) (no
locality); Cuvier and Valenciennes (1835:
218).

Acanthurus achilles Glinther (1861: 340) (Chi-
na); Giinther (1873: 115, pl. 71, fig. B)
(Polynesia); Waite (1897: 188) (Funafuti,
Ellice Islands); Steindachner (1901: 493)
(Honolulu); Jordan and Jordan (1922: 65)
(Hawaiian Islands); Herre (1927: 414, pl.
2, fig. 1) (Guam); Schultz (1943: 162)
(Phoenix and Samoa Islands); Schultz and
Woods iz Schultz ez al. (1953: 629, pl. 65,
fig. B) (Marshall Islands); Harry (1953:
147) (Raroia, Tuamotu Archipelago).

Acanthurus atervimus Glinther (1873: 114, pl.
77, fig. B) (Samoa).

2 Acronurus formosus Castelnau (1873: 104)
(Torres Strait); Macleay (1881: 528).

Teuthis achilles Fowler (1899: 494) (Caroline
Islands); Jenkins (1903: 475) (Hawaiian
Islands).

Hepatus achilles Jordan and Evermann (1905:
384, pl. 58) (Honolulu); Jordan and Seale
(1906: 350) (Samoa); Fowler (1928: 273)
(Oceania); Fowler and Bean (1929: 247)
(Fanning Island, Samoa, and Hawaiian
Islands); Fowler (1938: 104, 184) (Takaroa,
Tuamotu Archipelago and Tongareva).

Hepatus aterrimus Jordan and Seale (1906:
351); Fowler (1928: 268) (Society Islands);
Fowler and Bean (1929: 243).

Teuthis aterrimus Fowler (1949: 103).

Dorsal rays IX, 29 to 33; anal rays III, 26
to 29; pectoral rays 16; anterior gill rakers 16
to 20; posterior gill rakers 18 to 20 (raker
counts from specimens from the Phoenix
Islands); 84 mm., 140 mm., and 155 mm.
specimens have 8 upper and 10 lower teeth;
a 185 mm. specimen has 10 upper and 12
lower teeth.
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TABLE 13
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus achilles FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS | SOFT RAYS
29|30|31|32(33|26|27|28|29
Marshall Islands. . ........ 2(10|12| 7 1| 7{14| 9
Gilbert Islands............ 4 1 3
Samoa Islands. ........... 6/10|16 4/13(15
Phoenix Islands........... 13| 5| 2 3| 6| 2
Line Islands.............. 2l 1] 2 1 1{ 2| 1
Malden Island............ 11 1] 1 3
Wake Island.............. 31 3| 1 2| 4] 1
Hawaiian Islands.......... 1| 4] 8| 4] 2| 1| 4 8/ 6
Johnston Island........... 8| 2 6| 4

Depth of body 1.75 to 1.9 in standard
length; caudal concavity 5.5 to 8 in standard
length; width of mouth from rictus to rictus
4.5 to 6 in head length; length of snout 3.9 to
4 in standard length.

Color (in alcohol) blackish brown with a
large oval pale yellow (orange in life) area
extending forward from rear of caudal spine;

broad median portion of opercular membrane

snow white; pale line on chin ending at rictus;
basal one-third of caudal fin dark like body;
next one-third of fin light orangish brown,
bordered posteriorly with a prominent black
band which follows the contour of the hind
edge of the fin; outer one-fourth to one-third
of caudal fin white; dorsal and anal fins
colored like body except for a pale line at the
base which is only slightly broader posteriorly
than anteriorly and a narrow white margin;
pectoral rays black, membranes pale; pelvics
dark brown with outer margins white.

The large elliptical orange spot on the pos-
terior part of the body of A. achilles does not
appear until a standard length of about 65 to
70 mm. is attained. Giinther (1873) described
a juvenile A. achilles which had not yet devel-
oped its orange spot as a new species, A.
atervimus. Schultz (1943: 162) corrected this
error.

The acronurus of A. achilles (Fig. 1k) reaches
a large size, about 60 mm. in standard length.
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It is spotted with black, a characteristic which

.one usually associates with the acronuri of

Naso. -

Acronurus formosus Castelnau may be the
acronurus of A. achilles. It was described as
having four rows of black spots and the
dorsal and anal fin ray counts were high as
in achilles. Whitley (1940: 425) selected the
largest of Castelnau’s specimens (62 mm. in
standard length) as lectotype and figured it
(fig. 42), but did not show any spots. Whit-
ley’s counts are also high (D VIII, 31?; A III,
32?). The specimen was collected from the
Torres Strait which separates New Guinea
from Australia. Acanthurus achilles is not re-
corded from the East Indies, which suggests
that the specimen may be the acronurus of
A. lencosternon which I have not seen.

Acanthurus achilles is common throughout
Oceania. It is not known from the Indian
Ocean. With the possible exception of the
specimen of Acronurus formosus, it appears to
be absent from the East Indies. The only rec-
otd of A. achilles from the Philippine Islands
is the listing of the name with a question
mark by Elera (1895: 532). As he did not
include A. glaucopareius among the surgeon
fishes in his catalog, it seems possible that he
might have confused these two species. Herre
(1927) included A. achilles in his work on
Philippine surgeon fishes only because hé
believed the species should occur there. Fow-
ler and Bean (1929) did not find any specimens
among the extensive “‘Albatross” collections
of fishes from the Philippines and East Indies;
these authors recorded the species from the
Philippines on the strength of Elera’s dubious
record. Herre (1953: 532) erred in listing
achilles in his checklist of fishes of the Philip-
pines on the basis of his 1927 work. A.
achilles is not known from the Riu Kiu Is-
lands or Japan. Gtinther (1861: 340), how-
ever, listed it from China; this record is in-
consistent with the known distribution and
should be checked. )

Acanthurus achilles is most often found in
inshote regions of moderately rough water.



Acanthurus — RANDALL

FiGc. 17. Acanthurus olivaceus (after Schultz and
Woods, 1953, retouched).

At atolls in the Gilbert Islands the species
was frequently observed in surge channels of
the windward reef.

The largest specimen seen by me is 195
mm. in standard length; it was collected at
Malden Island.

For further remarks on A. achilles see dis-
cussion under A. glaucopareius.

Acanthurus olivaceus Bloch and Schneider
Figs. 1f, 20, 17

Acanthurus Nigricans var. Olivacens Bloch and
Schneider (1801: xxxviii, 213-214) (Tahiti).

Acanthurus eparei Lesson (1830: 147, pl. 27,
fig. 1) (Tahiti).

Acanthurus olivacens Kittlitz (1834: 189, pl.
12, fig. 1) (Caroline Islands); Giinther
(1861: 336) (Tahiti and Fiji Islands); Giin-
ther (1873: 113) (East Indies and South
Seas); Steindachner (1901:493) (Honolulu);
Jotdan and Jordan (1922: 65) (Hawaiian
Islands); Herre (1927: 413, pl. 12, fig. 1)
(Philippine Islands); Schultz (1943: 166)
(Samoa Islands); de Beaufort (1951: 154)
(East Indies); Schultz and Woods 7z Schultz
et al. (1953: 632, pl. 67) (Marshall Islands).

Acanthurus humeralis Cuvier and Valenciennes
(1835: 231) (Caroline Islands and Tahiti);
Eydoux and Souleyet (1841: 169, pl. 2, fig.
3) (Hawaiian Islands); Bleeker (1852: 762)
(Macassar, Celebes).
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Crenodon erythromelas Swainson (1839: 256)
(error or emendation for Acanthurus eparei
Lesson).

Harpurus paroticus Forster (1844: 183).

Acanthurus  chrysosoma Bleeker (1857: 67)
(Kajeli); Glinther (1861: 332); de Beaufort
(1951: 165) (East Indies).

? Rhombotides xanthosoma Bleeker (1865: 288)
(etror for chrysosoma?).

Rhombotides olivaceus Bleeker (1865: 288) (Am-
bon, East Indies).

Teuthis olivacens Seale (1901: 107) (Guam);
Jordan and Evermann (1902: 358, fig. 23)
(Formosa); Jenkins (1903: 476) (Hawaiian
Islands). :

Hepatus olivaceus Jordan and Evermann (1905:
385, fig. 166); Jordan and Seale (1906: 350)
(Samoa); Jordan and Richardson (1908:
270) (Cagayancillo, Philippine Islands);
McCulloch (1922: 243) (Capricorn Islands,
Queensland); Fowler (1928: 271) (Ocean-
ia); Fowler and Bean (1929: 231) (Philip-

_pine Islands, Okinawa, Samoa, and Ha-
waiian Islands); Schmidt (19304 556) (Riu
Kiu Islands); Fowler (1931: 345) (Hono-
lulu); Fowler (1938: 232) (Honolulu);
Aoyagi (1943: 211, pl. 5, fig. 15, ‘teeth
only) (Riu Kiu Islands); Hiyama (1943:
94, pl. 20, fig. 55).

. Hepatus chrysosoma Fowler (1928: 269); Fowler

and Bean (1929: 214).

Dorsal rays IX, 23 to 25; anal rays III, 22
to 24; pectoral rays 16 or 17 (usually 17);
anterior gill rakers 24 to 28; posterior gill
rakers 23 to 27 (raker counts from Hawaiian
specimens); a 44 mm. specimen has 14 upper
and 14 lower teeth; a 123 mm. specimen has
14 upper and 16 lower teeth; a 138 mm.
specimen has 16 upper and 18 lower teeth;
a 208 mm. specimen has 18 upper and 20
lower teeth; a 225 mm. specimen has 20 upper
and 21 lower teeth.

Caudal fin of adults strongly lunate, caudal
concavity (in specimens greater than 180 mm.
in standard length) contained 4 to 5 times in
standard length; in specimens about 100 mm.
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TABLE 14
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus olivacens FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS

23 (24 |25 (22|23 | 24
Philippine Islands. . . . 3 1
OKIDEWAL o 5 5 vmma 55 1 2 1 2
Mariana Islands. . .. .. 2 £ | 1
Caroline Islands. .. ... o | 1
Marshall Islands. . .. .. 2 | 12 4 3 9 6
Gilbert Islands. ... ... Ll 1] 1 1
Samoa Islands........ 2 3 2 3
Society Islands. ...... 1 1 2
Hawaiian Islands. . ... 2|13 3 5|10| 3
Johnston Island. . .. .. 1 1

in standard length, the caudal concavity is
contained about 9 times in the standard
length; snout length 4.5 to 4.9 in standard
length; longest soft dorsal ray 5.5 to 6 in
standard length; eye of 104 mm. specimen
3.3 in head length; eye of 208 mm. specimen
4.5 in head length; caudal spine of 104 mm.
specimen 3.5 in head length; caudal spine of
208 mm. specimen 2.5 in head length.

Large adult males (about 170 mm. or
greater in standard length) develop a definite
convexity in the profile of the snout which
may permit determination of the sex of spec-
imens without resorting to examination of
the gonads. This sexual dimorphism of large
adults is evident to a greater or less degree in
the remaining Indo-West-Pacific species con-
sidered in this work and possibly also the
Atlantic species except A. coerulens. In most
of the species the profile of the head of the
female also becomes more convex with age.
Males the same size, however, show distinctly
greater convexity than females. All of these
species have a large, round, very thick-walled
stomach.

Color in life from a 35 mm. Kodachrome
transparency taken by the author of a 132
mm. specimen speared at Arno Atoll, Mar-
shall Islands: dark grayish brown with a
bright orange horizontal band, broadly bor-
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dered with purplish black, extending pos-
teriorly from upper end of gill opening a
distance greater than the length of the head;
a dull orange line at base of dorsal fin; a
similar, but fainter, line at base of anal fin;
a large crescentic white area in centro-posterior
part of caudal fin; rest of caudal fin, especially
the lobes, spotted with dark brown; other
fins colored like body except outer portion
of pectoral which is pale; a faint longitudinal
banding may be seen in soft portion of dorsal
fin. Many adult specimens have been ob-
served on which the color of the body pos-
terior to a vertical at about the level of the
fifth dorsal soft ray is much darker than that
in front of this demarcation.

D. W. Strasburg (MS) has pointed out that
the young of Acanthurus olivaceus are yellow.
From a transformation size of about 29 mm.
in standard length to a length of about 55
mm. the body color is bright yellow. The
margins (except posterior) of the median fins
and lateral outer edge of the pelvic fins are
narrowly black. At a size of about 45 mm. in
standard length the mark on the shoulder
region first makes its appearance as a small
dusky area. Specimens larger than about 55
mm. in standard length show a progressive
accumulation of brown pigment until, at a
standard length of about 85 mm., the brown
color predominates. The shoulder bar first
acquires a pale orange center at a standard
length of about 55 mm.

Acanthurus chrysosoma Bleeker is probably
the young of Acanthurus olivaceus. Bleeker’s
type specimens were 43 to 51 mm. in length.
The color when fresh was orange-yellow with
brownish edges on the dorsal, anal, and cau-
dal fins.

A. olivaceus occurs from the East Indies to
Oceania. Records from the Indian Ocean,
such as from Mauritius, all appear to be the
closely related A. tennenti.

A. olivaceus is usually found in fairly deep
water, about 30 feet or more in depth. It is
most commonly seen where much of the
bottom is sandy.
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Acanthurus tennenti Giinther
Figs. 2p, 18

Acanthurus tennenti Gunther (1861: 337) (Cey-

" lon); Day (1889: 140).

Acanthurus Tennentii Day (1876: 204).

Acanthurus plagiatus Peters (1876: 439) (Mau-
ritius).

Acanthurus  olivacens. Sauvage (1891: 343)
(Mauritius).

Hepatus sobal. Fowler and Bean (1929: 216)
(locality unknown).

Dorsal rays IX, 23 or 24; anal rays III, 22
or 23; pectoral rays 16 (fin ray counts from
7 specimens from Mauritius and Ceylon);
anterior gill rakers 25, posterior gill rakers 25
(based on one specimen); a 105 mm. spec-
imen has 15 upper and 16 lower teeth; a 214
mm. specimen has 20 upper and 22 lower
teeth. _

Caudal fin lunate, caudal concavity varying
from 10 in standard length of a 105 mm.
specimen to 5 in standard length of a 214
mm. specimen.

"Color (in alcohol) brown with a horseshoe-
shaped black mark (open end pointing an-
teriorly) just behind upper edge of gill open-
ing, at level of eye (in specimens of about
120 mm. ot more in standard length this mark
is broken posteriorly, forming two longi-
tudinal curved bands; in very large specimens
these bands are straighter, more elongate, and
attenuate posteriorly); caudal spine enclosed
in a prominent black area which, in turn, is
surrounded by a bluish white region. This
dark area becomes progressively larger with
age and its bluish white margin relatively
narrower (in a 214 mm. specimen the black
area was oval in shape, slightly more pointed
anteriorly, 37 mm. in length and 16 mm.
high; the bluish white margin was a little
greater than 1 mm. in width); caudal fin with
a broad crescentic white area posteriorly;
large specimens with pale margins on the very
elongate upper and lower caudal lobes; dorsal
and anal fins brown with no trace of banding;
pectoral fin brown with a broad pale posterior
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FIG. 18. Acanthurus tennenti. 116 mm. specimen,
locality unknown. Drawing by author.

margin (more distinct in large specimens);
pelvic fins brown.

Fowler and Bean (1929: 216) misidentified
a 116 mm. specimen of this species (U.S.N.M.
No. 21294) as Hepatus sobal. It is this spec-
imen which I have drawn as Figure 18. No
field data or locality are available.

A. C. Wheeler kindly sent an X-ray, a
drawing, and other data on the type spec-
imen in the British Museum. The specimen
is 103 mm. in standard length and is con-
specific with the Fowler and Bean specimen.

Peters (1876: 439) described Acanthurus
plagiatus as having two elongate triangular
black marks on the shoulder, a black area
with blue margin around the caudal spine,
and a lunate caudal fin with a broad yellow
posterior margin and a narrow yellow edge
on the upper and lower caudal lobes. Had I
not seen the five specimens in the Museum
of Comparative Zoology at Harvard College
which connect the large plagiatus form to A.
tennenti of a little over 100 mm. in standard
length, I would have probably considered
Peters’ species as valid.’

Acanthurus tennenti is very closely related to
Acanthurus olivacens, and, with the possible
exception of pectoral fin ray counts (more
specimens needed), I can separate the two
only by color. To my knowledge they are not
known from the same area, A. tennenti occur-
ring in the Indian Ocean and A. o/ivaceus in
the East Indies and Oceania. Sauvage (1891:
343) (after Liénard) recorded A. o/ivacens from
Mauritius; however, he described it as having
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two oblong black marks on the suprascapular
region, thus indicating that he had a large
specimen of A. tennenti. It is possible that
the distinction between A. olivaceus and A.
tennenti is subspecific; however, the color
differences as noted in the key are greater
than those seen on other similar pairs of
acanthurids (such as Acanthurus xanthopterus
and Acanthurus mata) which may be observed
together.

Acanthurus fowleri de Beaufort
Fig. 2¢, PL. 3

Acanthurus bariene. Herre (in part) (non Les-
son) (1927: 409) (Bantayan Island, Philip-
pine Islands). ’

Hepatus pyroferus. Fowler and Bean (non Kitt-
litz) (1929: 232) (Philippine Islands and
East Indies).

Acanthurus fowleri de Beaufort (1951: 149)
(after Fowler and Bean).

Dorsal rays IX, 27; anal rays III, 25 or 26;
pectoral rays 15 or 16; anterior gill rakers 23
to 25; posterior gill rakers 29 to 32. All counts
based on five specimens from the Philippine
Islands. A 165 mm. specimen has 17 upper
and 18 lower teeth; a 270 mm. specimen has
18 upper and 20 lower teeth.

A 165 mm. specimen has a body depth
which is contained 1.9 times in standard
length, a snout length which is 4.4 in standard
length, a caudal concavity which is 4.9 in
standard length, an eye diameter which is 4.7
in head length, and a caudal spine length
which is 3.7 in head length. A 270 mm. spec-
imen has a body depth which is contained
2.3 times in standard length, a snout length
which is 4.65 in standard length; a caudal
concavity which is 4.4 in standard length, an
eye diameter which is 5.7 in head length, and
a caudal spine length which is 2.3 in head
length.

Color (in alcohol) brown with numerous
fine longitudinal pale lines on body which
are about equal in width to the dark inter-
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spaces; a black triangular or horseshoe-shaped
mark on shoulder region, the upper end of
which is just above upper end of gill opening
and the lower end approaches the upper part
of the axil of the pectoral fin (the width of
the band forming this mark is about one-half
the diameter of the pupil of the eye); sheath
of caudal spine and a broad margin around
socket of spine black; base of caudal fin
abruptly pale; upper and lower lobes of caudal
slightly lighter than dark brown center of fin;
pectoral fins brown with a large pale yellow
spot in outer upper part; dorsal, anal, and
pelvic fins brown. '

Fowler and Bean (1929) were in error in
calling this species Hepatus pyroferus (Kitt-
litz). De Beaufort (1951) realized this and
proposed the name Acanthurus fowleri. Fowler
and Bean give two detailed color descriptions
for the species (1929: 233).

Herre (1927: 411) included in Acanthurus
bariene a 240 mm. specimen from Bantayan
Island which had a violet-black line encircling
an area on the shoulder more than twice the
size of the eye, the caudal fin with a bluish
white ring at the base and the central part
black, and the caudal spine in a black spot.
Probably he was describing a specimen of A.
Sfowleri.

Acanthurus fowleri is unknown outside the
Philippine-East Indian region.

Acanthuruas bariene Lesson
Fig. 2r, PL. 3

acanthurus bariene Lesson (1830: 150) (Wai-
giou Island = Waigeo Island, New
Guinea).

Acanthurus nummifer Cuvier and Valenciennes
(1835: 234); Giinther (1861: 338).

Acanthurus kingii Bennett, E. T. (1835: 119)
(Port Praya).

Rhombotides nummifer Bleeker (1868: 297).

Hepatus bariene Jordan and Seale (1906: 352);
Fowler and Bean (in part) (1929: 222)
(Philippine Islands); Aoyagi (1943: 212, pl.
5, fig. 11, teeth only) (Okinawa). ‘

Acanthurus bariene Herre (in part) (1927: 409,
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Acanthurus achilles, Hawaiian Islands.
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pl. 1, fig. 2) (Philippine Islands); Smith
(in part) (1949: 240) (Mozambique); de
Beaufort (1951: 153).

Dorsal rays IX, 26 to 28; anal rays III, 25
or 26; pectoral rays 17 (fin ray counts based
on six specimens from the Philippines); an-
terior gill rakers 19 to 23; posterior gill rakers
22 to 24 (raker counts from Philippine spec-
imens); a 167 mm. specimen has 18 upper
and 20 lower teeth; a 290 mm. specimen has
21 upper and 22 lower teeth.

Depth of body 1.9 to 2 in standard length;
caudal concavity varying from 6.7 in standard
length of 167 mm. specimen to 3.7 in standard
length of 290 mm. specimen; longest dorsal
ray varying from 4.9 in standard length of
167 mm. specimen to 5.3 in standard length
of 290 mm. specimen.

Color (in alcohol) brown with numerous
fine bluish gray longitudinal lines faintly vis-

ible on side of body; a round black spot, -

with a diameter. about two-thirds that of eye,
just above upper end of gill opening at level
of eye (in some specimens this spot has a
narrow pale blue margin); a datk brown area,
about twice as high as maximum width of
caudal spine, surrounding caudal spine; base
of caudal fin abruptly pale, this pale region
shading out a short distance on caudal lobes;
central and posterior part of caudal fin brown;
dorsal fin brownish yellow with narrow blue
marginal and black submarginal lines, traces
of dark longitudinal lines in outer part of fin,
and a dartk brown line at the base with a
bluish gray line adjacent and distal to it;
paired fins brown; opercular membrane dark
brown.

H. W. Fowler and others have erred in
applying the name bariene to the species
Acanthurus dussumieri Cuvier and Valenciennes.

Acanthurus bariene appears to range from
East Africa to the Riu Kiu Islands.

Acanthurus gahhm (Forskal)
Fig. 25, PL. 3

Chaetodon  nigro-fuscus var. Gahbhm Forskél

207

(1775: xiii, 64) (Red Sea).

Chaetodon Gahm Linnaeus and Gmelin (1788:
1268).

Acanthurus gabhm Cuvier and Valenciennes
(1835: 219) (Red Sea and Mauritius);
Giinther (1861: 338); Klunzinger (1871:
506) (Red Sea); Giinther (1873: 113, pl.
74) (Red Sea to the South Seas); Weber
(1913: 318) (Saleyer, East Indies); Herre
(1927: 411, pl. 12, fig. 2) (Philippine Is-
lands); Herre (1936: 241) (Bora Bora and
New Hebrides).

Acanthurus gabbm Bleeker (1858: 8) (Macas-
sar, Celebes); de Beaufort (1951: 150) (East
Indies).

2 Acanthurus gahmoides Guichenot (1862: C.
8) (Réunion).

Rhombotides gabhm Bleeker (1865: 288) (Am-
bon, East Indies).

Acanthurus (Rhombotides) gahm Klunzinger (in
part) (1884: 84) (Red Sea).

Hepatus nigricans. Jordan and Seale (1906: 351)
(Samoa); Fowler (1923: 386) (Honolulu?);
Fowler (1928: 272) (Oceania); Fowler and
Bean (in part) (1929: 233) (Philippine Is-
lands, East Indies, and Fiji).

Acanthurus  gahm  nigricanda Duncker and
Mohr (1929: 75) (South Seas).

Acanthurus  nigricans. Schultz (1943: 166)
(Phoenix and Samoa Islands); Smith (1949:
240, pl. 36, no. 612) (east coast of Africa
south to Durban); Schultz and Woods 7z
Schultz et al. (1953: 633, pl. 68) (Marshall
and Mariana Islands); Harry (1953: 148)
(Raroia, Tuamotu Archipelago).

Hepatus nigrofuscus, Hiyama (1943: 94, pl. 20,
fig. 56).

Dorsal rays IX, 25 to 28; anal rays III, 23
to 26; pectoral rays 17; anterior gill rakers 20
or 21; posterior gill rakers 20 to 26 (raker
counts from Philippine specimens); a 25 mm.
specimen has 14 upper and 14 lower teeth;
a 46 mm. specimen has 15 upper and 16 lower
teeth; a 74 mm. specimen has 16 upper and .
16 lower teeth; a 135 mm. specimen has 16
upper and 18 Jower teeth; a 170 mm. specimen
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has 17 upper and 19 lower teeth; a 195 mm.
specimen has 18 upper and 20 lower teeth;
a 226 mm. specimen has 19 upper and 22
lower teeth. The number of denticulations on
the teeth decrease with age (see Table 16).

TABLE 15
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus gahbm FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
25|26(27|28|23(24|25]|26
~ Mauritius. ....... 1 1 1] 1
New Guinea. . . .. 1 1
Philippine Islands.| 1| 4| 3 1| 4| 3
Okinawa......... 1 1
Palau Islands. . ... 31 4|1 1| 4] 3
Solomon Islands..| 1 1
Fiji Islands....... 1 1
Mariana Islands...| 1| 1| 2 1] 2:f 1
Wake Island. . . .. 21 2t 1 3 1] 1
Marshall Islands. . 3| 4 4| 3
Gilbert Islands. . .| 1| 7| 4 41 71 1
Samoa Islands. . .. 1| 2 1 4
Phoenix Islands. . . 1 I§
Society Islands. . . 1 1

Caudal fin progressively more lunate with
age, caudal concavity 6.5 in standard length
of 76 mm. specimen and 3.6 in standard
length of 237 mm. specimen; depth of body
varying from 1.9 in standard length of 76 mm.
specimen to 2.2 in 237 mm. specimen; snout
length 4.3 to 4.5 in standard length; caudal
spine 7.5 in head length of 76 mm. specimen,
4.5 in head length of 237 mm. specimen.

Color (in alcohol) brown, without lines on
the body or spots on the head; a horizontal
black band (usually rounded posteriotly)
running backward from upper edge of gill
opening (this band first appears in specimens
about 55 to 60 mm. in standard length; on a
96 mm. specimen the length of the band is
contained 7.6 times in the standard length;
on a 237 mm. one the band is 5.5 in the
standard length); a long lanceolate black line
extending anteriorly from caudal spine (this
line does not appear until a standard length
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of about 100 mm. is attained; it becomes
relatively longer in larger specimens and may
reach half way from the caudal spine to the
base of the pectoral fin on large specimens);
caudal fin brown with prominent pale pos-
terior margin (caudal fin of young entirely .
pale) which is broader in middle portion of
fin, but narrows and disappears on caudal

. lobes (greatest width of posterior caudal mar-

gin of 96 mm. specimen contained 3.5 times
in diameter of eye; greatest width of margin
in 237 mm. specimen 4 in eye); base of caudal
fin usually abruptly pale; outer one-third of

. pectoral fin pale (the inner half of this pale

portion yellow in life); remaining fins brown.

Hiyama (1943: pl. 20, fig. 26) has figured
the species [erroneously labelled Hepatus nigro-
fuscus (Forskdl)] in the usual brown color
form. Herre (1927: pl. 12, fig. 2) and Smith
(1949: pl. 36, no. 612) have portrayed a bluish
form with yellow dorsal and anal fins. Herre
noted and figured an elongate dark blue spot
on the nape anterior to the origin of the
dorsal fin. He observed a living specimen in
an aquarium which varied in color at different
times from grayish blue to brownish gray. A
specimen in the blue color phase with yellow
fins was collected at Wake Island by W. A.
Gosline and myself. It was not as light a blue
as figured by Herre and by Smith but was

TABLE 16
THE CHANGE IN THE NUMBER OF DENTICULATIONS
ON THE TEETH OF SPECIMENS OF Acanthurus gahhm
OF INCREASING STANDARD LENGTH

STANDARD LENGTH | NUMBER ON | NUMBER ON
(mm.) UPPER TEETH | LOWER TEETH
25 17 17
35 15-16 11
42 15-16 1112
48 14-15 10-11
57 14 10
o) 12-13 9
115 10-11 8
135 9-10 8
168 9 7-8
191 7-8 7-8
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dark purplish gray in color. An elongate pur-
ple mark was clearly visible just in front of the
origin of the dorsal fin.

Forskal (1775: 64) listed gahhm as a variety
of Chaetodon nigrofuscus. His description is in-
complete, but it applies to the species as here
interpreted better than any other known Red
Sea species of the genus. The color of the fish
was given as black with the base of the caudal
fin violet and the hind margin of the pectoral
fin yellow:

Many recent authors have used the specific
name nigricans for Acanthurus gabbm. Chae-
todon nigricans Linnaeus, however, appears to
be a species of Naso. The species described
by Hasselquist (1757: 332), to which Lin-
naeus refers in his listing of Chaetodon nigri-
cans, is definitely a Naso.

Acanthurus gahbm ranges from East Africa
to Oceania. It is known from most of the
island groups in Oceania. There is only one
record from the Hawaiian Islands, that of
Fowler (1923: 386) who used the name Hepa-
tus nigricans for the species. He included no
descriptive information with the record, and
I have been unable to locate his specimen(s).
One adult specimen of Acanthurus olivaceus
from Johnston Island in the Bishop Museum
was identified as Hepatus nigricans by Fowler.
It is possible that the single Hawaiian record
is a misidentification.

At Onotoa Atoll in the Gilbert Islands,
-adult Acanthurus gabhm were commonly seen
around isolated coral heads in sandy regions
of the lagoon, and the young were abundant
in Jagoon tide pools. No juvenile or adult
individuals were observed in outer reef areas.

Acanthurus maculiceps (Ahl)
Fig. 22, PL 3

Hepatus maculiceps Ahl (1923: 36) (Talassia,
New Britain); Fowler (1928: 269); Fowler
and Bean (1929: 240, fig. 13) (Philippine
Islands and East Indies); Aoyagi (1943:

212, text fig. 53, pl. 4, fig. 10) (Okinawa).:

Hepatus nigricans. Fowler and Bean (in part)
(1929: 233) (Celebes).
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Acanthurus maculiceps de Beaufort (1951: 152).

Dorsal rays IX, 24 to 26, anal rays III, 23
or 24; pectoral rays 16; anterior gill rakers 19
to 23; posterior gill rakers 21 to 24 (raker
counts from Philippine specimens); a 182
mm. specimen has 17 upper and 20 lower
teeth; a 222 mm. specimen has 18 upper and
20 lower teeth. ’

TABLE 17
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus maculiceps FROM DIFFERENT LOCALITIES

ANAL
SOFT RAYS

DORSAL

LOCALITY SOFT RAYS

24 (2526|2223 |24

1 2 1

East Indies. . ........ 2
Philippine Islands. .. .| 1| 6| 3| 2| 5| 3
Gilbert Islands. .. .... 1 1 2

Body depth 2 to 2.1 in standard length;
caudal concavity varying from 5.7 in standard
length of 182 mm. specimen to 3.5 in standard
length of 228 mm. specimen; longest dorsal
ray 5.4 to 5.5 in standard length; caudal spine
3.1 to 3.2 in head length.

Color (in alcohol) brown with numerous
longitudinal paler brown lines on body (dif-
ficult to see on some specimens); a black
bar, slightly greater than eye diameter in
length, extending backward from upper edge
of gill opening and often ending in a slight
point; a second dark mark, less intense than
the first and about the size of the pupil of the
eye, just behind eye and often connected
narrowly with the black bar; head with nu-
merous pale spots (in average diameter
slightly less than half the diameter of the
pupil); all fins brown except for a vertical
light gray band at base of caudal fin and pale
yellow on outer third of upper six branched
pectoral rays; nine dark brown longitudinal
bands usually visible in dorsal fin; a very dark
brown line, which is wider posteriorly, at base
of dorsal fin; region around caudal spine dark
brown.
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The specimen shown in color in Plate 2
was collected from Binang Unang Island,
Celebes, by the “Albatross” Expedition. It
was misidentified as Hepatus nigricans by Fow-
ler and Bean (1929: 236).

Acanthurus maculiceps is known at the pres-
ent time only from the East Indies, Philip-
pines, Riu Kiu Islands, and the Gilbert
Islands.

A 193 mm. specimen collected by the
author at Onotoa Atoll in the Gilbert Islands
was speared at a depth of about 20 feet on the
coralliferous terrace of the outer reef.

Acanthurus auranticavus Randall
Figs. 2, 19

Hepcztus nigrofuscus. Fowler and Bean (in part)
(non Forskdl) (1929: 237) (Philippine Is-
lands and East Indies).

Holotype.—United States National Museum
Number 136194, Atulayan Island, Lagonoy
Gulf, east coast of Luzon, June 17, 1909,
“Albatross” Expedition, 203 mm. in standard
length.

N

5 2,
22257

s
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Paratypes. —U.S.N.M. No. 163823, Man-
salay, southeast Mindoro, June 4, 1908, “Al-
batross” Expedition, 144 mm. in standard
length; U.S.N.M. No. 136202, Danawan Is-
land, Borneo, September 27, 1909, “‘Alba-
tross” Expedition, 208 mm. in standard
length; U.S.N.M. No. 136188, Buang Bay,
Talajit Island (between Samar and Masbate,
Philippine Islands), March 15, 1909, standard
length 217 mm. (to be sent to the British
Museum); Stanford Mus. No. 47695, Atula-
yan Island, Lagonoy Gulf, Luzon, June 17,
1909, “‘Albatross” Expedition, two specimens,
179 and 207 mm. in standard length.

Description (data in parentheses are the ex-
tremes in counts and measurements for all
the paratypes).—Dorsal rays IX, 26 (25 or
26); anal rays III, 24 (23 or 24, usually 24);
pectoral rays 16 (16 or 17); anterior gill rakers
21 (20 to 23); posterior gill rakers 25 (24 to
28); scales from gill opening to posterior end
of caudal spine 217 (195 to 233); number of
upper teeth 18 (18 or 19); number of lower
teeth 18 (18 to 20).

The following measurements are propot-

FI1G. 19. Acanthurus anranticavus, n. sp. Drawing of holotype by Aime M. Awl, United States National Museum.
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tions of the standard length: depth of body
2.09 (2.03 to 2.14); length of head 3.98 (3.57
to 3.89); length of snout 4.84 (4.58 to 4.94);
length’ of pectoral fin 3.69 (3.35 to 3.78);
length of pelvic fin 4.06 (4.12 to 4.60);
pelvic spine 7.65 (6.55 to 8.62); ninth dorsal
spine 6.67 (5.34 to 7.24); longest dorsal ray
5.80 (5.24 to 6.50); third anal spine 8.84
(7.39 to 9.44); longest anal ray 6.34 (5.24 to
6.26); caudal concavity 4.41 (4.21 to 6.75).

The following measurements are propot-
tions of the head length: greatest diameter of
eye 3.92 (3.51 to 4.53), width of interorbital
space 2.76 (2.82 to 3.22), least depth of caudal
- peduncle 2.25 (2.33 to 2.76), length of caudal
peduncle spine 2.22 (2.47 to 4.46), distance
from base of upper lip to distal ends of upper
teeth 5.67 (6.14 to 6.99).

Color in life of specimens including the
holotype (identified by “Albatross” field
number) from Fowler and Bean (1929: 238).
“Dark brown, sometimes with slate; on fad-
ing side shows narrow brown lines with blue-
white interspaces as in Ctenochaetus strigosus.
Breast from pectoral base downward washed
orange brown. Caudal spine with bright
orange socket. Orange blotch before and be-
hind pupil. Dull obscure orange stripe from
eye through nostrils across frontal region. No
shoulder blotch. Dorsal slate-gray or almost
black basally, and in alcohol few narrow bars
appear on hind terminal portion. Anal like
dorsal, without dark base and edge narrowly
bright blue. Caudal slate, without white tip
but white band across base. Pectoral slate,
tips somewhat olive yellow. Ventral slate,
with slight yellowish dash at tips of last rays.”

Color in life of paratype from Buang Bay,
Talajit Island from Fowler and Bean (1929:
240): “Body very finely striped with purplish
blue and olive. Front and side of head brown
becoming blackish on vertical flap. Very short
dark blotch behind upper angle of gill open-
ing. Breast mostly dusky, also with orange
shades. Fins dull violaceous, dorsal edge
somewhat purplish with submarginal trans-
lucent bar; anal margin bright purple. White
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band across caudal base. Caudal spine with
orange socket. Paired fins olive or black,
without marks or color variation.”

Color (in alcohol) brown with about 55
slightly wavy bluish gray longitudinal lines on
body (faded in some specimens) which tend
to converge posteriotly on caudal spine; a

“dark brown bar (1.3 eye diameters in length,

in the holotype) on shoulder region which is
restricted in width as it passes upper end of
gill opening; shoulder bar tilted downward
so that a line bissecting it passes from the
center of the eye to the base of the 18th anal
ray; caudal fin yellowish brown with a chalky
white bar at base; dorsal fin yellowish brown
with a dark brown band at base (broader pos-
teriorly) and an indistinct narrow dark outer
margin; anal fin grayish brown with a faint

- bluish white band at base and an indistinct

narrow dark outer margin; pectoral fins yel-
lowish brown; pelvic fins grayish brown;
socket of caudal spine and a margin around
the socket as wide as half the width of the
spine orange-brown.

The shoulder blotch in this species is not
black as in Acanthurus gabbhm and Acanthurus
maculiceps but dark brown or orange-brown.
On some specimens it can be perceived only
with difficulty.

Acanthurus auranticavus appears to be most
closely related to Acanthurus maculiceps from
which it differs primarily in shape and color
of the shoulder blotch and lack of pale spots
on the head; there is no large pale area on the
pectoral fin, nor are there prominent bands
in the dorsal and anal fins. Also the posterior
gill rakers are more numerous in A. auranti-
cavus.

The species is named azranticavus in refer-
ence to the orange socket of the caudal spine.

I have seen specimens only from the Philip-
pine Islands and the East Indies.

Acanthurus grammoptilus Richardson
Figs. 20, 20

Acanthurus grammoptilus Richardson (1843:
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176) (Port Essington, N. Australia) ; Bleeker
(1855: 11) (van Diemensland, N. Aus-
tralia); Giuinther (1861: 335); Macleay
(1878: 354) (Port Darwin, N. Australia);
Macleay (1881: 528).

Hepatus nigrofuscus. Fowler and Bean (in part)
(1929: 237) (Mansalay, Mindoro, Philip-
pine Islands).

Dorsal rays VIII or IX (one specimen with
VIII, four with IX), 25 or 26; anal rays III,
23 or 24; pectoral rays 16 or 17; anterior gill
rakers 16 to 18; posterior gill rakers 21 to 23;
a 93 mm. specimen has 14 upper and 18
lower teeth; a 205 mm. specimen has 18 upper
and 20 lower teeth; a 245 mm. specimen has
18 upper and 20 lower teeth. All counts based
on five specimens from Arnhem Land, north-
ern Australia.

Body depth varying from 1.9 in standard
length of a 93 mm. specimen to 2.5 in a 245
mm. specimen; caudal concavity 6.3 to 7.7
in standard length; head length 3.4 to 3.7 in
standard length; pectoral fin 3.3 to 3.4 in
standard length; pelvic fin 3.6 to 4.3 in stand-
ard length; length of snout 4.4 to 4.5 in
standard length; length of longest dorsal ray
5 to 5.5 in standard length; interorbital space
3.1 to 3.2 in head length; diameter of eye 3.5
in head length of 93 mm. specimen, 5.2 in
head length of 245 mm. specimen.

Color (in alcohol) of 245 mm. Arnhem

F1G. 20. Acanthurus grammoptilus. 245 mm. specimen,
Arnhem Land, Australia. Photograph of preserved
specimen by’ Frederick M. Bayer, United States Na-
tional Museum.
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Land specimen brown with narrow light
brown longitudinal undulating lines faintly
visible on the sides; caudal spines surrounded
by a very dark brown area which eéxtends
anterior to the spine a distance greater than
one eye diameter; base of caudal fin white;
rest of fin brown except posterior margin
which is narrowly pale; pectoral fin with
outer one-third pale, basal two-thirds brown;
a light brown area behind eye, outlined by a
narrow dark line; five acuminate light brown
bands projecting forward from eye and sep-
arated by dark brown lines; remainder of head
brown with pale brown spots; dorsal and anal
fins brown with a narrow dark brown border
and traces of narrow dark brown bands in
distal part of soft portion of these fins; five
narrow dark brown longitudinal bands barely

. visible in spinous part of dorsal fin; a dark

brown band at base of dorsal fin; pelvic fins
brown; opercular membrane dark brown. At
the upper end of the gill opening there is
a faint dark brown elongate blotch which
extends posteriorly a distance almost equiva-
lent to an eye diameter.

The 93 mm. Arnhem Land specimen differed
from the above in having fewer lines on the
body, a wider pale posterior border to the
caudal fin (about one-third pupil diameter in
width), a narrower dark margin around the
caudal spine which does not extend anterior
to spine, more prominent bands in the dorsal
and anal fins, and no dark brown band at the
base of the dorsal fin. The color of this spec-
imen in life (from field notes of R. R. Miller
who collected the Arnhem Land specimens
in 1948) was brown with a white band across
the base of the caudal fin and a white posterior
margin to the fin. Rust-colored spots, blotches,
and wavy lines were present on the head and
nape; the pectoral fin was yellowish, and there
was a narrow blue margin on the anal fin.

A. C. Wheeler has kindly provided infor-
mation on two of Richardson’s specimens
(actually half skins) of A. grammoptilus, the
larger of which (labelled Coral Bay, Port
Essington, Nov. 1840, No. 13 and bearing
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British Museum No. 1843.6.15.38) is 191 mm.
in standard length and evidently formed the
basis for Richardson’s description. Giinther
(1861: 335) listed these skins as types. I
designate the larger as lectotype.

Richardson’s description plus data from
Wheeler to the effect that the larger specimen
has a depth of 86 mm., 18 or 19 teeth in the
jaws, inconspicuous dark streaks in the dorsal
and anal fins, a dark area around the caudal
peduncle spine, faint longitudinal lines on the
body, no black spot at axil of dorsal or anal
fins (Giinther was in error in reporting these),
and a pectoral fin which is darker basally
leave no doubt that the species is valid and
that the Arnhem Land specimens which I
examined are the same.

A 204 mm. specimen in the United States
National Museum from Mindoro, Philippine
Islands (misidentified as Hepatus nigrofuscus
by Fowler and Bean, 1929) appears to be
Acanthurus grammoptilus. A color note given
by Fowler and Bean (1929: 239, *‘Albatross”
No. 6167) is as follows: “No trace of black
shoulder mark. More or less orange below
caudal spine. Dorsal and anal edged blue.
Caudal with very narrow pale edge behind.
Pectoral edge yellow.” In spite of word to
the contrary, there is a faint datk brown
shoulder mark. It extends posteriorly from
the upper edge of the gill opening a distance
equivalent to about one and one-half eye
diameters. The mark is not black and could
have been overlooked in the field. Surround-
ing the caudal spine and projecting anterior
to it is a reddish brown area. This area is
rounded anteriorly like the comparable dark
brown region in front of the caudal spine of
the large Arnhem Land specimen. The outer
one-fourth of the pectoral fin is pale. There
is a dark brown band at the base of the dorsal
fin and a narrow datk brown margin. The
margin of the anal fin is dark blue.

Counts of this specimen are: D IX, 26;
A III, 24; P 17; antetior gill rakers 22; pos-
terior gill rakers 24; 17 upper teeth; 20 lower
teeth (the end ones tiny).
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An Arnhem Land specimen of the same
length as the Philippine one provided a basis
for comparison of proportional measurements
(although the Philippine specimen is a male
with the typical highly convex forehead and
the Arnhem Land one a female). The Philip-
pine fish has a shorter body (depth 2.2 in
standard length, instead of 2.4), a shorter
head (3.9 in standard length instead of 3.4),
a shorter snout, a longer caudal spine, and a
smaller eye. With so few specimens available
and the differing sex of the two in question,
it is difficult to assess these differences. Even
if it could be demonstrated that the measure-
ments of the Philippine specimen are not
within the range of variability of Australian
A. grammaoptilus, the problem of deciding
whether the differences are subspecific and
reflect the geographic separation of the Phil-
ippines from Australia would still remain
unsolved. In view of the similarity in color
pattern, I prefer to regard the Philippine and
Arnhem Land specimens as conspecific.

McCulloch (1918) erroneously used the
name grammoptilus for the species Acanthurus
dussumieri. Fowler and Bean (1929) applied
the name to specimens of A. dussumieri and
A. xanthopterus.

Acanthurus  doreensis Cuvier and Valen-
ciennes may be a specimen of A. grammoptilus
with abnormal fin ray counts (see discussion
of this doubtful species on page 226).

Acanthurus dussumieri Cuvier
and Valenciennes
Figs. 15, 2w, Pl. 3

Acanthurus - Dussumieri Cuvier and Valen-
ciennes (1835: 201) (Mauritius).

Acanthurus undulatus Cuvier and Valenciennes
(1835: 205) (Indian Ocean); Giinther
(1861: 335).

Acanthurus Lamarrii Cuvier and Valenciennes
(1835: 236) (Mauritius).

Acanthurus dussumieri Gunther (1861: 335);
Gunther (1873: 112, pl. 14, fig. 3) (Ha-
waiian Islands); Sauvage (1891: 337) (Ma-
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dagascar); Steindachner (1901: 493) (Ho-
nolulu); Jordan and Jordan (1922: 65)
(Hawaiian Islands); Herre (1927: 425, pl.
14, fig. 3) (Philippine Islands); de Beaufort
(1951: 155).

Acanthurus matoides Var. b. Playfair in Playfair
and Giinther (1866: 56) (Zanzibar).

Rhombotides Dussumieri Bleeker in Bleeker and
Pollen (1874: 96) (Mauritius).

Rhombotides Lamarrii Bleeker in Bleeker and
Pollen (1874: 96) (Mauritius).

Teuthis dussumieri Jordan and Evermann (1902:
357) (Formosa); Jenkins (1903: 477) (Ho-
nolulu).

Hepatus dussumieri Jordan and Evermann
(1905: 390, fig. 169) (Hawaiian Islands);
Jordan and Seale (1906: 351); Aoyagi
(1943: 214, text fig. 54, pl. 5, fig. 14) (Riu
Kiu Islands).

Teuthis grammoptilus. McCulloch (1918: 92,
pl. 28) (Clarence River and Masthead Is-
land, New South Wales).

Hepatus bariene. Fowler (1928: 270, pl. 31,
fig. C) (Hawaiian Islands); Fowler and
Bean (in part) (1929: 222) (Philippine
Islands).

Hepatus grammoptilus. Fowler and Bean (in
part) (1929: 225) (Philippine Islands and
East Indies).

Acanthurus bariene. Smith (in part) (1949: 240,
pl. 33, no. 613) (east coast of Africa south
to Delagoa Bay).

Dorsal rays IX (one specimen found with
VIII), 25 to 27; anal rays III, 24 to 26; pec-
toral rays 16 or 17 (usually 17); anterior gill
rakers 22 to 26; posterior gill rakers 23 to 27
(see Table 20); a 48 mm. specimen has 14
upper and 14 lower teeth; a 61 mm. specimen
has 16 upper and 18 lower teeth; a 94 mm.
specimen has 17 upper and 18 lower teeth; a
132 mm. specimen has 19 upper and 20 lower
teeth; a 325 mm. specimen has 20 upper and
22 lower teeth.

Depth of body (in specimens 110 to 214
mm. in standard length) about 1.9 in standard
length (nearly 2.1 in specimens greater than
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TABLE 18
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus dussumieri FROM DIFFERENT LOCALITIES

) DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS

25 | 26 | 27 | 24 | 25 | 26
Mauritius. ........... 3 3
Philippine Islands. .. .| 2 8 2 1|10 1
POrmosa: .oz« 5 5 s 2 2
Okinawa. ........... i 1
Hawaiian Islands. . . .. 4|10 3 2|10 5

300 mm. in standard length); caudal con-
cavity varies from 14 in standard length in a
110 mm. specimen to about 7 to 9 in spec-
imens 167 to 214 mm. in standard length to
about 5 or less in specimens over 300 mm. in
standard length; length of snout 4.2 to 4.6 in
standard length; length of caudal spine 3 to
5 in head length (relatively longer in larger
specimens); diameter of eye 3.4 in head
length of 110 mm. specimen, 4 in head length
of 214 mm. specimen, and*4.7 in 300 mm.
specimen.

Color (in alcohol) light brown with nu-
merous, narrow, longitudinal, slightly wavy,
purplish or bluish gray lines on body; similar
but broader and more irregular lines on head
(these and the body lines may fade in pre-
served specimens); a pale brown (yellow in
life) band about as wide as the pupil diameter
extending anterodorsally from eye and often
meeting a comparable band from other side
midway in interorbital space; posterior edge
of eye margined with a pale brown (yellow in
life) area; caudal spine largely covered by a
cream sheath; socket of caudal spine sut-
rounded by a black area about three times as
high as maximum width of caudal spine;
caudal fin light brown basally and on lobes,
darker in major median portion (deep blue in
life) with numerous small brownish black
spots; dorsal and anal fins of adults light
yellowish brown (yellow in life) with traces
of about two or three longitudinal dark lines
posterodistally (absent in large adults); a
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pale bluish gray line at base of dorsal and

anal fins; pectoral fins light yellowish brown;-

pelvic fins brown; opercular membrane black.

Acanthurus dussumieri has at times been con-
fused with A. xanthopterus and A. mata. Adults
of A. dussumieri may be readily recognized by
the black spots on the caudal fin, the white
caudal spine sheath and black area around the
caudal spine, lack of a distinct series of longi-
tudinal dark bands from base to margin of
dorsal and anal fins, and the presence of pur-
plish longitudinal lines on the body. In small
specimens, however, there are longitudinal
dark bands from base to margin of the dorsal
and anal fins (eight in the soft dorsal of a 110
mm. specimen), the spots on the tail are less
distinct or absent, and the sheath of the caudal
spine is not as contrastingly pale. The lines
on the body are broader and hence fewer in
number; in fresh specimens the linear pattern
on the body remains as the best color character
for separating A. dussumieri from the other
two species, but, as mentioned, the lines may
fade on preserved specimens. The larger eye
and higher gill raker counts of A. dussumieri
are then very helpful in distinguishing this
species.

I have seen specimens of A. dzmumzerl or
know of definite records of this species from
the east coast of Africa, islands in the Indian
Ocean, Australia, East Indies, Formosa, Phil-
ippine Islands, Riu Kiu Islands and probably
also southern Japan, and the Hawaiian Is-
lands. The latter group of islands represents
the sole locality for the species in Oceania.
If this were ultimately found to be the true
range of the species, it would be supporting
evidence that pioneer fishes of the Hawaiian
Archipelago arrived via the extension of the
Kuroshio Current and the North Pacific Cut-
rent from islands to the west of Hawaili, rather
than from reefs and small islands south of
Hawaii by way of a branch of the north
equatorial current as postulated by Herre
(1940). I do not advocate, however, that such
an indication from one or even several species
should form the basis for the assumption that
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the entire Hawaiian fish fauna had such a
mode of origin.

Jordan and Seale (1906: 351) stated that
Hepatus dussumieri is the commonest species
of the genus about the Hawaiian Islands. In
the same work these authors listed Hepatus
sandvicensis (= Acanthurus Iriostegus sandvicen-
s75) as the most abundant species of the genus
about Hawaii. I concur in their latter state-
ment. Although Acanthurus dussumieri is a
very common species in the Hawaiian Islands,
it is probably exceeded in abundance by
Acanthurus nigrofuscus and perhaps other spe-
cies as well as Acanthurus triostegus. It occurs
both in bays and in exposed reef areas.

A. dussumieri is one of the three largest
species of Acanthurus; it reaches a standard
length of at least 400 mm.

Acanthurus xanthopterus Cuvier
and Valenciennes
Fig. 2x, PL. 3

Acanthurus xanthopterus Cuvier and Valen-
ciennes (1835: 215) (Seychelles); Valen-
ciennes (1837: pl. 71, fig. 2); Cantor (1849:
1191, pl. 4) (Pinang, Malaya).

Acanthurus matoides. Bleeker (18504 12)
(Batavia, Java); Giinther (1861: 330) (East
Indies and Fiji Islands); Day (1865: 126)
(seas of India); Playfair 7z Playfair and
Giinther (1866: 56) (Zanzibar) (as Variety
4); Klunzinger (1871: 508) (Red Sea);
Day (1876: 205) (seas of India); Day (1889:
141); Jordan and Snyder (1907: 217) (Ha-
waiian Islands); Jordan and Jordan (1922:
65) (Honolulu); Vinciguerra (1926: 567)
(Sarawak, Borneo); Herre (1927: 430, plL
16, fig. 3) (Honolulu and Philippine Is-
lands); Herre (1936: 243) (Tahit and
Solomon Islands); de Beaufort (1951: 156)
(East Indies).

Rhombotides matoides Bleeker (18635 235)
(Ternate, East Indies).

? Acanthurus matoides Kner (1865-67) (India).

Acanthurus blochii. Giinther (1873: 109, pl.
69, fig. B) (Indo-Pacific); Waite (1897: 188)
(Funafuti, Ellice Islands).
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Teuthis crestonis Jordan and Starks 7z Jordan
(1895: 485, pl. 47) (Mazatlan, Mexico);
Jordan and Evermann (1898: 1692); Jordan
and Evermann (1900: pl. 256, no. 628);
Gilbert and Starks (1904: 151) (Panama
Bay).

Teuthis mata. Seale (1901: 107) (Guam).

Teuthis argentens. Jordan and Fowler (1902:
553) (Okinawa and Japan).

Teurhis giintheri Jenkins (1903: 477, fig. 29)
(Honolulu).

Teuthis xanthopterus Jenkins (1903: 477) (Ha-
waiian Islands).

Hepatus matoides. Jordan and Evermann (1905:
387) (Honolulu); Jordan and Seale (1906:
352) (Samoa); Jordan and Seale (1907: 34)
(Philippine Islands).

Hepatus guntheri Jordan and Evermann (1905:
388, fig. 168).

Hepatus xanthopterus Jordan and Evermann
(1905: 389) (Honolulu).

Hepatus aquilinus Jordan and Seale (1906: 353,
fig. 66) (Apia, Samoa).

? Teuthis guentheri Bamber (1915: 482) (Red
Sea).

Hepatus crestonis Snodgrass and Heller (1905:
403) (Cocos Island off Costa Rica); Fowler
(1916: 411) (Panama Bay).

Acanthurus umbra. Jordan and Jordan (in part)
(1922: 65) (Hawaiian Islands).

Teuthis nigrofuscus. Barnard (1927: 779) (Natal
coast, Africa).

Hepatus fuliginosus. Fowler (1927: 17) (Fan-
ning Island, Line Islands); Fowler (in part)
(1928: 266, pl. 31, fig. B) (Oceania); Fow-
ler and Bean (in part) (1929: 211) (Ha-
waiian Islands); Fowler (1934: 480) (Dut-
ban, Natal); Fowler (1938: 102, 202, 211,
230) (Takaroa in the Tuamotu Archipelago,
Christmas and Fanning Islands, and Ho-
nolulu).

Acanthurus crestonis Meek and Hildebrand
(1928: 782) (west coast of Panama).

? Hepatus nigrofuscus. Fowler (1928: 267)
(Christmas Island, Oceania).

Hepatus elongatus. Fowler and Bean (in part)
(1929: 213) (Hawaiian Islands and Samoa).
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Hepatus bariene. Fowler and Bean (in part)
(1929: 222) (Hawaiian Islands).

Acanthurus grammoptilus. Fowler and Bean (in
part) (1929: 225) (Philippine Islands and
East Indies).

Acanthurus  fuliginosus. Schultz (1943: 166)
(Phoenix and Samoa Islands); Smith (1949:
240, pl. 33, no. 611) (east coast of Africa
south to Durban); Schultz and Woods
Schultz et /. (1953: 637) (Guam).

Teuthis fuliginosus. Fowler (1949: 102).

Dorsal rays IX (two specimens were found
with VIII), 25 to 27; anal rays III, 23 to 25;
pectoral rays 16 or 17 (usually 17); anterior
gill rakers 16 to 24; posterior gill rakers 17 to
22 (see Table 20); a 37 mm. specimen has 12
upper and 14 Jower teeth; a 59 mm. specimen
has 13 upper and 15 lower teeth; a 97 mm.
specimen has 15 upper and 16 lower teeth;
a 126 mm. specimen has 17 upper and 18
lower teeth; a 196 mm. specimen has 18 upper
and 20 lower teeth; a 320 mm. specimen has
18 upper and 21 lower teeth.

TABLE 19

VARIATION IN FIN RAYy COUNTS OF SPECIMENS OF
Acanthurus xanthopterus FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS
25 | 26 | 27 | 23 | 24 | 25

Durban, S. Africa... .. 3| 2 21 3
RedSea............. 1 1
Mauritius............ 1 1 1 1
East Indies. . ........ 2| 2 2| 2
Philippine Islands....| 1| 4| 2 1] 3| 3
Solomon Islands......| 1 1 2
Mariana Islands. ... .. 1 5 1 7
Gilbert Islands. .. .... 1 1 1 1
Phoenix and

Samoa Islands...... 5 2 5 2
Line Islands.......... 3 1 2
Jatvis Island. .. ...... 1 1
Hawaiian Islands. . ... 21 3 2 6| 1
Galapagos Islands. . .. 1 1
W. Mexico and

W. Panama........ 2 5 1 4| 4
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Body depth varies from 1.95 in standard
length of a 127 mm. specimen to 2.25 in a
423 mm. specimen; caudal concavity 7 in
standard length of a 127 mm. specimen, 5 in
standard length of a 196 mm. specimen, and
4.6 in a 320 mm. specimen; length of snout
4.8 in standard length of 127 mm. specimen,
4.95 in 196 mm. specimen, and 5.3 in 423
mm. specimen; diameter of eye 3.9 in head
length of 127 mm. specimen, 4.1 in 173 mm.
specimen, 4.4 in 196 mm. specimen, 4.7 in
310 mm. specimen, and 5.6 in 415 mm. spec-
imen; length of caudal spine 5.5 in head
length of 127 mm. specimen, 5 in 173 and
196 mm. specimens, 4.4 in a 310 mm. spec-
imen; longest dorsal ray 4.4 in standard length
of 127 mm. specimen, 5 in standard length
of 196 mm. specimen, and 5.7 in standard
length of a 320 mm. specimen.

A 196 mm. specimen of A. xanthopterus was
speared by the author in the Jagoon at Tarawa
Atoll, Gilbert Islands, at a depth of 39 feet
and provided the following description of the
life colors: while the fish was still alive, the
body color changed back and forth from
uniform purplish gray to a color phase in
which extremely irregular dark gray lines
(about two scales in width) alternated with
light blue-gray lines of about the same width;
extreme posterior part of caudal peduncle and
base of caudal fin dull white; remainder of
caudal fin purplish gray; dorsal and anal fins
yellowish gray basally, shading to dull yellow
distally, with four longitudinal broad blue
bands; a narrow bluish gray band at base of
dorsal and anal fins; outer margin of dorsal
and anal fins narrowly black; basal two-thirds
of pectoral fin dusky, outer one-third yellow
except extreme distal part which is hyaline;
pelvic rays purplish gray, membranes dusky
yellow; lower two-thirds of eye margined with
diffuse yellow; a region of dull yellow ex-
tending directly anterior from eye a distance
equivalent to about one eye diameter; a lesser
posterior extension of dull yellow from lower
corner of eye.

Preserved specimens are usually a uniform
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grayish brown; only occasional specimens
retain the tortuous line pattern on the body.
The bands in the dorsal and anal fins may
fade.

The most important color characters of A.
xanthopterus, for separating the species from
A. mata and A. dussumieri, are the number
of longitudinal bands in the dorsal and anal
fins, the lack of narrow, nearly straight, longi-
tudinal lines or rows of spots on the body,
the lack of a black region around the caudal
spine (although the region around the spine
may be slightly darker than the color of the
body), and (in adults) the abrupt pale color
of the outetr one-third of the pectoral fin.
There ate no small black spots on the caudal
fin, no whitish caudal spine sheath, and no
definite pale band which crosses or nearly
crosses the interorbital space, all characteristic
color markings of A. dussumieri.

Apart from color, A. xanthopterus is most
distinctive in its possession of a small caudal
spine, small eye (not useful in separation from
A. mata), and low gill raker counts (see Ta-
ble 20).

In Fowler and Bean (1929: 227) there is a
color description of specimens bearing “Al-
batross” numbers 8509 and 8510 which these
authors identified as Hepatus grammoptilus.
These specimens and probably others are
Acanthurus xanthopterus. The description of
the color of specimens with the numbers
7803, 7804, and 7806, however, apply to
Acanthurus dussumieri.

The specific names most commonly used
for A. xanthopterus are matoides and fuliginosus.
Acanthurus matoides Cuvier and Valenciennes
is a synonym of Acanthurus nigrofuscus. Acan-
thurus fuliginosus Lesson was described as a
uniform brown fish with a blue line on the
chin. It is very unlikely that this species is the
same as A. xanthopterus (see page 160).

Ginther (1873: 109, pl. 69, fig. B) mis-
identified A. xanthopterus as Acanthurus blochi.
Acanthurus blochii Cuvier and Valenciennes
is probably a synonym of Acanthurus mata
(Cuvier).
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Fowler and Bean (1929: 214) placed Hepatus
aquilinus Jordan and Seale in the synonymy of
Hepatus elongatus. 1 examined the type of H.
aquilinus, and it is a moderately large specimen
of Acanthurus xanthopterus.

I am unable to distinguish Acanthurus cres-
tonis (Jordan and Starks) of the western coast
of Mexico and Central America from Acan-
thurus xanthopterus; thus 1 have placed the
former in the synonymy of the latter.

The type of Acanthurus xanthopterus, a 162
mm. specimen, is in the Paris Museum
(No. 162). _

A. xanthopterus is probably the largest spe-
cies of Acanthurus. It may exceed 500 mm. in
standard length. It occurs commonly in bays
and lagoons, but may also be taken in outer
reef areas. At least in the adult stage it appears
to be more characteristic of deeper water than
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most surgeon fishes. Trap fishermen in the
Hawaiian Islands refer to the species as deep
water pualu; they call A. mata merely pualu.

A. xanthopterus is a wide-ranging species.
It is known from East Africa to West Mexico.

Acanthurus mata (Cuvier)
Figs. 14, 2y, PL. 3

2 Chaetodon nigricans. Bloch (1787: 184, pl.
203).

2 Acanthurus nigricans. Bloch and Schneider
(1801: 211) (Arabian Sea).

2 Acanthurus nigricans. Rippell (1828: 57)
(Red Sea). -

Chacetodon meta Cuvier (1829: 224) (after Rus-
sell, error for mata).

Acanthurus mata Cuvier and Valenciennes
(1835: 202); Schultz and Woods 7z Schultz
et al. (1953: 639) (Marshall Islands).

TABLE 20
VARIATION IN GILL RAKER COUNTS OF SPECIMENS OF Acanthurus dussumieri, Acanthurus xanthopterus,
AND Acanthurus mata FROM DIFFERENT LOCALITIES

ANTERIOR GILL RAKERS
SPECIES AND

POSTERIOR GILL RAKERS

LOCALITY

22123

24

25|26 192021 {22(23{24|25(26

A. dussumieri
Mauritius
Philippine Islands. 1 2
Hawaiian Islands. . 3

A. xanthopterus
Durban, S. Africa. 1

Philippine Islands. 1
Solomon Islands. . i 1

. Mariana Islands...| 1| 2| 3
Gilbert Islands. ... 1 1
Phoenix and
Samoa Islands. .. 1| 3
Line Islands
Hawaiian Islands. . 1| 3] 3] 1| 1| 1
Galapagos Islands. il
W. Mexico and

A. mata
Durban, S. Africa. 1
Mariana Islands. .. 1
Marshall Islands. . 1] 1
Wake Island
Tuamotu

Archipelago
Hawaiian Islands. . 2

-

—

N o=

—
—

i
o

Ll




Acanthurus — RANDALL

Acanthurus vasi Cuvier and Valenciennes
(1835: 203) (Pondichéry, India).

2 Acanthurus Blochii Cuvier and Valenciennes
(1835: 209) (Mautritius). .

Acanthurus nigro-fuscus. Ginther (1861: 331)
(Ceylon and Ambon, East Indies).

Acanthurus blochi Streets (1877: 68) (Harbor
of Honolulu).

Acanthurus umbra. Jordan and Jordan (in part)
(1922: 65) (Hawaiian Islands); Schultz
(1943: 165) (Tutuila Island, Samoa Islands).

? Hepatus mata Fowler (1928: 267) (Society
Islands). '

Hepatus bariene. Fowler and Bean (in part)
(1929: 222) (Philippine Islands).

? Teuthis mata Fowler (1949: 102).

Acanthurus sp. two Harry (1953: 150) (Raroia,
Tuamotu Archipelago).

Acanthurus lineolatus. Smith (in part) (1949:
240, pl. 33, no. 609) (east coast of Africa
south to Durban).

Dorsal rays IX, 25 to 27; anal rays III, 24
or 25; pectoral rays 17; anterior gill rakers 20
to 25; posterior gill rakers 23 to 26 (see Table
20); a 47 mm. specimen has 14 upper and 14
lower teeth; an 84 mm. specimen has 16 upper
and 16 lower teeth; a 101 mm. specimen has
16 upper and 18 lower teeth; a 153 mm. spec-
imen has 18 upper and 19 lower teeth; a 203
mm. specimen has 18 upper and 20 lower
teeth; a 247 mm. specimen has 20 upper and
20 lower teeth.

TABLE 21
VARIATION IN FIN RAYy COUNTS OF SPECIMENS OF
Acanthurus mata FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOFT RAYS SOFT RAYS

25 | 26 | 27 | 23| 24| 25
Durban, S. Africa. . ... 1 1
Mariana Islands. .....| 1 1
Marshall Islands. ... .. 1 1 2
Wake Island. ... ... .. 1 1
Tuamotu Archipelago. 1 ) 1
Hawaiian Islands. . ... 4 9 2 1] 12 2
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Depth of body 1.9 to 2.1 in standard length;
caudal concavity varies from 10 in standard
length of a 151 mm. specimen to 8.2 in a 191
mm. specimen, and to 6.2 in a 292 mm. spec-
imen; length of snout 4.3 to 4.5 in standard
length; eye diameter 3.1 in head length of 47
mm. specimen, 4.2 in head length of 151 mm.
specimen, and 5 in head length of 292 mm.
specimen; length of caudal spine 3 to 4.4 in
head length.

Color (in alcohol) brown (the rows of small
spots on the sides are usually lost in preserva-
tive); base of caudal fin abruptly pale, re-
mainder of fin brown (dark blue in life with
about six indistinct, vertical, slightly wavy,
dark lines); dorsal fin with eight or nine nar-
row longitudinal dark bands, and anal fin with
five or six similar bands (the bands in the fins
are often not visible in preserved specimens);
pectoral fins entirely brown; pelvic fins brown;
dark brown to black region around caudal
spine about twice as high as maximum width
of spine; the most prominent marking on
head in life is an elongate yellow spot (about
half the size of the eye) which extends pos-
teriorly and slightly upward from lower edge
of eye; this is usually lost in preservative.

A. mata is distinct from A. xanthopterus in
having eight or nine instead of four or five
longitudinal dark bands in the soft portion
of the dorsal fin, a uniform brown pectoral
fin (the outer one-third of the pectoral fin of
A. xanthopterus is pale), a more definite dark
area around the caudal spine, a larger caudal
spine, and higher gill raker counts.

Adult A. mata may be distinguished from
adult A. dussumieri by lacking black caudal
spots, white caudal spine sheath, and a pale
transverse band on the interorbital, and hav-
ing numerous longitudinal bands in the dorsal
and anal fins. Fresh specimens of subadult
mata may be best distinguished from A.
dussumieri of about the same size (which may
have eight or nine bands in the dorsal fin
and five or six in the anal like mata) by the
linear pattern of the body. Lines of small pale
spots occur on A. mata, the lines on the body
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of A. dussumieri are unbroken. On preserved
specimens the body color of either species
may be uniform brown; the larger size of the
eye of dussumieri is then the best means of
separation.

When viewed underwater, A. mata appears
almost black except for the base of the caudal
fin which is usually white. The degree of
whiteness of the caudal band is variable. The
band is generally dull white or gray on cap-
tive fish. This appears to be true of all of the
species of Acanthurus which have a white or
light gray caudal base. B

The blue and yellow colors of specimens
of A. mata collected from bays were notice-
ably duller than these colors on specimens
from clear outer reef areas.

There is no type specimen of Acanthurus
mata. The name and description originated
with the prelinnaean author Russell whose
work I have not seen. Cuvier (1829: 224)
cited Russell when he listed Chaetodon meta
among the surgeon fishes in his Régne Ani-
mal. This appears to be an error for mata, for
all subsequent authors, some of whom have
referred to Russell, have spelled the name
mata. Cuvier and Valenciennes (1835: 202)
gave a brief description based on Russell.
Their reference to the similarity to Acanthurus
dussumieri, the dark body color with blue on
the head and elsewhere, and a size up to 18
inches constitutes the principal basis for my
calling the species, as here defined, Acan-
thurus mata.

Schultz and Woods (1953: 640) correctly
assigned the name Acanthurus mata to two
large specimens (280 and 310 mm.) from the
northern Marshall Islands. These authors pro-
posed that the name mata be restricted to
Plate 48, Figure 1 of Day (1876); however,
this figure appears to be Acanthurus nigrofuscus
(Forskal).

I have been unable to identify or can orly
tentatively identify many of the records in the
literature which may be A. mata because of
insufficient descriptive information. To my
knowledge, the species has never been figured.

PACIFIC SCIENCE, Vol. X, April, 1956

Most of the unquestioned names in my
synonymy for the species are based on the
examination of specimens. Acanthurus blochi
of Streets (1877: 68), for example, are small
specimens of A. mata. Fowler and Bean (1929:
246) were in error in considering these as
Hepatus glaucopareius.

Although the color seems a little different,
the species from Africa identified as Acanthurus
lineolatus by Smith (1949: 240, pl. 33, fig.
609) is probably A. mata. A 71 mm. specimen
kindly loaned by Smith proved to be Acan-
thurus bleekeri, however=™

Acanthurus monroviae Steindachner
Figs. 2z, 21

Acanthurus phlebotomus. Troschel (non Cuvier
and Valenciennes) (1866: 227) (Cape Verde
Islands).

Acanthurus  Monroviae Steindachner (1876:
160) (Monrovia, Liberia).

Acanthurus chirurgus. Peters (1876: 246) (Vic-
toria, Cameroon, West Africa).

Acanthurus monroviae Steindachner (1895: 18)
(mouth of Messurado River and Cape
Mount, Liberia); Metzelaar (1919: 256)
(Senegal Coast, West Africa).

Teuthis munroviae Gill (1896: 188) (etror for
monroviae).

Dorsal rays IX, 25 to 27; anal rays III, 24
to 26; pectoral rays 17; anterior gill rakers 16
or 17; posterior gill rakers 16; an 88 mm.
specimen has 12 upper and 14 lower teeth;
a 192 mm. specimen has 18 upper and 18
lower teeth. These counts and the measure-
ments given below were obtained from two
specimens from Liberia which are in the
United States National Museum.

Depth of body 2.0 (in 192 mm. specimen)
to 2.2 (in 88 mm. specimen) in standard
length; caudal concavity 7.6 (in 192 mm.
specimen) to 10.4 (in 88 mm. specimen) in
standard length; diameter of eye 3.5 (in 88
mm. specimen) to 4.0 (in 192 mm. specimen)
in head length; length of snout 4.9 to 5.2
in standard length; length of longest dorsal
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F1G. 21. Acanthurus monroviae. 192 mm. specimen, Liberia. Drawing by L. B. Isham, United States National

Museum.

ray 4.9 to 5.1 in standard length; length of
pectoral fin 3.4 (in 88 mm. specimen) to 3.6
(in 192 mm. specimen) in standard length;
length of caudal spine 4.5 to 5.7 in head
length.

Color (in alcohol) of 88 mm. specimen
brown with a white area (in height slightly
less than diameter of eye) around caudal spine;
about 15 narrow, dark, undulating lines on
side of body; opercular membrane very dark
brown; area around edge of upper limb of
preopercle very dark brown; median fins very
dark brown except extreme margin of central
part of caudal fin which is pale; pectoral fin
rays dusky except for outer part of lower 11
rays which are pale; pectoral membranes pale;
pelvic fins very dark brown. The 192 mm.
specimen differs in color in having more
numerous and less conspicuous lines on the
body, a relatively larger pale area around the
caudal spine (in height almost one-third the
head length), black median fins except base
of dorsal and anal which are brown, and the
margin of the preopercle only slightly darker
than the rest of the head.

The pale spot around the caudal spine was
described as yellow in life. Peters (1876)
mentioned a blue border around this yellow
area. Both Peters and Steindachner described
the lines on the body as blue.

Fowler (1936: 912) erroneously synonym-
ized this species with Hepatus hepatus (= Acan-
thurus chirurgus).

Acanthurus monroviae is known only from
West Africa.

Acanthurus coeruleus Bloch and Schneider
Figs. 2aa, 22

Acanthurus Coerulens Bloch and Schneider
(1801: xxxviii, 214) (Carolina and Havana).

Acanthurus Broussonnetii Desmarest (1823: 26,
pl. 3, fig. 1) (Cuba).

Acanthurus caerulens Cuvier and Valenciennes
(1835: 175) (Martinique, Puerto Rico, and
Santo Domingo); Castelnau (1855: 25)
(Bahia, Brazil); Glinther (1861: 336) (West
Indies, Caribbean Sea, and Bahia); Poey
(1868: 355) (Cuba); Beebe and Tee-Van
(1928: 184) (Port-au-Prince Bay, Haiti);
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Breder (1929: 221); Beebe and Tee-Van
(1933: 179) (Bermuda); Longley and Hil-
debrand (1941: 155) (Tortugas, Florida).

Acanthurus coeruleus Storer (1846: 112); Liitken
(1880: 609, pl. 5, fig. 3) (Antilles); Jordan
and Gilbert (1882: 617); Meek and Hilde-
brand (1928: 782) (Atlantic coast of
Panama).

Acanthurus violaceus Castelnau (1855: 25).

Acanthuriss brevis Poey (1860: 207) (Cuba);
Poey (1868: 355).

Acronurus caeruleatus Poey (1875: 69, pl. 3,

figs. 15 to 17 of developing scales) (Cuba).

Acanthurus nigricans. Goode (1876: 41) (Bet-
muda).

Teuthis coerulens Meek and Hoffman (1884:
228); Evermann and Marsh (1902: 253, pl.
38) (Puerto Rico).

Teuthis helioides Barbour (1905: 127, pl. 3)
(Bermuda).

Hepatus caernlens Fowler (1916: 405) (Colon,
Panama).

Hepatus pawnee Breder (1927: 73, fig. 32)
(Glover Reef, British Honduras).

Teuthis caeruleus Nichols and Breder (1927:
134) (New York).

Acanthurus heliodes Beebe and Tee-Van (1933:
179) (error for helioides) (Bermuda).

Teuthis (Rhomboteuthis) coerulens Fowler (19444
109, pl. 13, upper left fig.) (Courtown
Keys, Caribbean Sea).

FiG. 22. Acanthurus coerulens (after Jordan and
Marsh, 1902).
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Acanthurus hepatus. Carvalho (1952: 115, fig.)
(Trinidad).

Dorsal rays IX, 26 to 28; anal rays III, 24
to 26; pectoral rays 16 or 17; anterior gill
rakers 13 or 14; posterior gill rakers 13 (raker
counts from specimens from Bermuda to
Brazil); a 38 mm. specimen has 8 upper and
10 lower teeth; an 82 mm. specimen has 10
upper and 12 lower teeth; 90 and 115 mm.
specimens have 12 upper and 14 lower teeth;
a 235 mm. specimen has 14 upper and 16
lower teeth.

TABLE 22

VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus coerulens FROM DIFFERENT LOCALITIES

DORSAL ANAL
LOCALITY SOET RAYS SOFT RAYS
26 | 27 |28 | 24 | 25 | 26
Betmuda'.c: ... sses srenes 2 1 2 1
Blorida. .z oo o s s ms ik 2 1 2
West Indies.......... 3| 11 2 21 11 3
Brazilkeeens os tovtbodd 1 1 1 1

Depth of body 1.7 in standard length;
caudal concavity varies from 11.7 in standard
length in an 82 mm. specimen to 7.7 in a
115 mm. specimen, to 5.3 in a 178 mm. spec-
imen, and 5.1 in a 235 mm. specimen; caudal
spine 6.5 in head length of an 82 mm. spec-
imen, 3.7 in 235 mm. specimen; length of
pectoral fin 2.8 to 2.95 in standard length;
diameter of eye 3 in head length of an 82
mm. specimen and 4.5 in head length of a
235 mm. specimen.

Color (in alcohol) grayish brown with al-
ternating dark and light, slightly irregular,
longitudinal lines on body (the light lines are
about three times as broad as the dark); lines
on dorsal part of body angle upward to dorsal
fin; caudal fin grayish brown with a very
narrow pale posterior margin and a dark sub-
marginal band about four times as broad as
the pale margin; dorsal fin with about seven
dark longitudinal bands in the spinous por-
tion and nine in the soft portion; anal fin with
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Acanthurus fowlers. Acanthurus bariene.
Acanthurus maculiceps. Acanthurus gahbm.
From paintings of the Philippine “‘Albatross”” Expedition, 1909, in the Division of Fishes, United States
National Museum. Reproduced by courtesy of Leonard P. Schultz.

A. xanthopterus, 174 mm. specimen, Hawaiian Islands. A. mata, 269 mm. specimen, Hawaiian Islands.
A. dussumieri, 255 mm. specimen, Hawaiian Islands. A. chirurgus, Florida (pale phase).

(Note scratches and reflections on figures.)
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about five longitudinal dark bands; margins
of dorsal and anal fins dark brown; pectoral
fins pale; pelvic fins dark brown; no dark area
around caudal spine; sheath of caudal spine
pale. :

A 125 mm. specimen speared by the writer
at Nassau, Bahamas, provided the following
color note: body purplish gray with 26 irreg-
ular dark gray longitudinal lines; dorsal and
anal fins bright blue with orange-brown longi-
tudinal bands; caudal fin blue, shading to
yellowish gray in center; pectoral fins clear
yellow; pelvic fins blue; sheath of caudal
spine white. Some specimens observed under-
water had three vertical pale bars on the body.

Townsend (1929: 19, pl. 21) described and
figured three color phases of this species from
aquarium observations, a blue, a blue with
three or four pale vertical bars, and a creamy
white with blue margins on the fins. The
latter phase was seldom seen until evening
when the fish settled toward a white sand
bottom. Longley (1941: 155) observed that
the species was very light over a pale sandy
bottom.

Longley also observed that the young are
clear yellow, and he correctly referred Teuthis
helioides Batbour to the synonymy of Acan-
thurus coerulens. He stated that specimens up
to 100 or 125 mm. in length may be yellow.
His length measure is probably total length.
The longest yellow specimen which I have
seen is the type of Teuthis helioides in the
Museum of Comparative Zoology (No.
29053). It is 77 mm. in standard length. The
size at which the blue-gray color replaces the
yellow is variable. I speared a 31 mm. spec-
imen at Nassau which was blue except for the

middle of the caudal fin which was yellow. -

The largest specimen of A. coeruleus seen by
me is a 235 mm. one from Bermuda. Another
from Bimini is 234 mm. in standard length.

Liitken (1880: pl. 5, figs. 3, 4, and 5) fig-
ured the postacronurus, acronurus, and a 5.7
mm. postlarval specimen of A. coerulens. The
postacronurus has three vertical pale bands
on the body.
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Hepatus pawnee Breder (1927: 73, fig. 32) is
apparently the acronurus of A. coeruleus, judg-
ing from the deep body and the fin ray counts
D IX, 27 and A III, 25. It was taken at a
night light at Glover Reef, British Honduras.

Fowler (19444: 109) proposed the subgenus
Rhomboteuthis for A. coerulens. As previously
discussed (Randall, 19555), this does not
seem justified.

Longley (1941: 155) pointed out that A.
coerulens is seen more often well above the
bottom than the other two surgeon fishes
commonly seen in Florida waters, A. chirurgus
and A. bahianus. He stated that the food of
A. coerulens is wholly algal like that of A.
chirurgus and A. babianus but contains less
sand and bottom debris than that of the
latter two species. This is consistent with the
structure of the stomach of these three species.
A. coeruleus has a thin-walled stomach, where-
as the other two species have heavy-walled,
gizzard-like stomachs. Breder and Clark
(1947: 295, fig. 1) described the morphology
of the digestive tract of A. coeruless.

Acanthurus chirurgus (Bloch)
Figs. 1b, 2bb, P. 3

Chacetodon chirurgus Bloch (1787: 204, pl. 208)
(Martinique).

Acanthurus Chirurgus Bloch and Schneider
(1801: xxxviii, 214) (Caribbean Sea).

Acanthurus Hepatus. Bloch and Schneider (in
part) (1801: 211) (America and Bahama
Islands).

Acanthurus chivurgus Lacépede (1802: 540);
Cuvier and Valenciennes (1835: 168) (Mat-
tinique, Puerto Rico, Cuba, and Brazil);
Storer (1846: 112); Gunther (in part)
(1861: 329) (Caribbean Sea, West Indies,
Venezuela, and Brazil); Giinther (1869:
238) (St. Helena); Goode (1876: 42) (Ber-
muda); Jordan and Gilbert (1882: 617);
Metzelaar (1919: 256) (both sides of
Atlantic).

Acanthurus  phlebotomus Cuvier and Valen-
ciennes (1835: 176, pl. 287) (Martinique,
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Brazil, Havana, and New York); Storer
(1846: 111); Poey (1868: 355) (Cuba).
Acanthurus chirurgicus Castelnau (1855: 24)

(Bahia, Brazil).

Acanthurus  nigricans. Jordan and Gilbert
(1882: 941). ,

Teuthis hepatus. Meek and Hoffman (1884:
229); Jordan and Evermann (1898: 1691);
Evermann and Marsh (1902: 254) (Puerto
Rico); Nichols and Breder (1927: 134)
(New York); Gudger (1929: 196) (Tor-
tugas, Florida); Fowler (19444: 110, pl. 13,
right hand figs.) (Courtown Keys, Carib-
bean Sea).

Hepatus hepatus. Fowler (1916: 403) (Colon,
Panama); Fowler (1936: 912, fig. 385)
(West Africa).

Acanthurus hepatus. Meek and Hildebrand
(1928: 784) (Atlantic coast of Panama);
Beebe and Tee-Van (1928: 185) (Port-au-
Prince Bay, Haiti); Breder (1929: 221);
Beebe and Tee-Van (1933: 181, col. pl. 4,
incortectly labelled Acanthurus caerulens)
(Bermuda); Longley and Hildebrand (1941:
156) (Tortugas, Florida).

Dorsal rays IX, 24 or 25; anal rays III, 22
or 23; pectoral rays 16 or 17; anterior gill
rakers 16 to 19; posterior gill rakers 15 to 18
(raker counts from West Indian specimens);
32 mm. and 54 mm. specimens have 10 upper
and 12 lower teeth; a 140 mm. specimen has
16 upper and 18 lower teeth; a 184 mm. spec-
imen has 18 upper and 20 lower teeth.

TABLE 23
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus chirurgus FRoM DIFFERENT LOCALITIES

DORSAL ANAL

LOCALITY SOFT RAYS SOFT RAYS

24 25 22 23

Massachusetts....... .. 1 1 1 1
Bermuda............. i 1

Florida............... ) 2

West Indies........... 9 22 10 21
Brazil ez owm s sesmsys 1 1
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Depth of body about 2 in standard length;
caudal fin emarginate (nearly truncate in
young), caudal concavity about 14 to 18 in
standard length; length of caudal spine 5 in
head length of a 54 mm. specimen, 3.5 in a
165 mm. specimen; length of pectoral fin 3

- in standard length; diameter of eye 2.9 in

standard length of a 54 mm. specimen, 3.8 in
a 184 mm. specimen.

Color (in alcohol) brown, usually with 10
to 12 long vertical dark brown bars visible
on side of body; caudal spine enclosed in a
very dark brown area, the height of which is
about three times the maximum width of the
spine; no definite white posterior margin to
caudal fin (extreme tips of caudal rays pale,
resulting in a very narrow, irregular, white

margin); dorsal fin with nine diagonal dark

bands in spinous portion (two to seven on
each interspinous membrane) and nine or ten
in soft portion (these mostly longitudinal);
anal fin with four similar bands (the bands
in the fins often fade completely in preserva-
tive); margins of dorsal and anal fins narrowly
dark brown; outer one-third of pectoral fin
pale in adult specimens; membranes of pelvic
fins very datk brown; opercular membrane
black.

The color photograph of A. chirurgus from
which Plate 3 was reproduced was taken of a
specimen collected by the author in a sandy
region at Soldier Key, Florida. It is in a pale
color phase. Over a dark substrate the species
is usually brown as shown in the two lower

~ figures of plate 22 in Townsend (1929). Long-

ley (1941: 156) described the color phases of
this species in detail.

The largest specimen seen by me measured
228 mm. It was taken at Panama.

A. chirurgus is probably the most wide-
ranging species of Acanthurus in the Atlantic,
apparently occurring on the coast of West
Africa as well as the entire tropical and sub-
tropical regions of the West Atlantic. Its ex-
tension into cooler waters of the northeast
United States (such as Massachusetts) is
probably a result of transport of the larvae by
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the Gulf Stream from more southern regions
where resident populations are established.
The specimens which I have seen from such
northern localities have all been juveniles or
subadults. The same applies to specimens of
A. coerulens and A. bahianus. Breder (1929:
222) stated that A. chirurgus is the most com-
mon species of the family on the Atlantic
coast of the United States.

Townsend (1929: 19) reported that this
fish lives well in captivity. Although largely
herbivorous, specimens were kept as long as
five years in the New York Aquarium on a
fish and clam diet varied occasionally with
seaweed.

Longley (1941: 156) pointed out, and I
have verified his observation, that Acanthurus
chirurgus often swims in small schools with
A. bahianus.

After first doubting Longley’s placing of
Hepatus pawnee in the synonymy of Acanthurus
hepatus (= Acanthurus chirurgus), Breder (1949:
296) decided he was correct. I believe, how-
ever, that H. pawnee as figured by Breder
-(1927: fig. 32) is the acronurus of Acanthurus
coeruleus. If the fin ray counts D IX, 27; A III,
25 are correct, no other conclusion could be
drawn (see Tables 22 to 24).

Many recent authors have applied the name
Acanthurus hepatus to the species Acanthurus
chirurgus. Three different species of surgeon
fishes of five prelinnaean authors were cited
by Linnaeus (1766: 507) under the name
hepatus. Cuvier and Valenciennes were the first
to restrict the name. They used it for the East
Indian species of Seba (1734: 104, pl. 33,
fig. 3) which is now recognized as the single
species in the genus Paracanthurus.

Acanthurus bahianus Castelnau
Figs. 1c, 2¢c, 23

Acanthurus babianus Castelnau (1855: 24, pl.
11, fig. 1) (Bahia, Brazil); Meek and Hilde-
brand (1928: 783) (Atlantic coast of Pa-
nama); Beebe and Tee-Van (1928: 184)
(Port-au-Prince Bay, Haiti); Breder (1929:
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F1G. 23. Acanthurus bahianus (after Jordan and Ever-
mann, 1900, retouched).

222); Beebe and Tee-Van (1933: 180) (Ber-
muda); Longley and Hildebrand (1941:
156) (Tortugas, Florida). '

Acanthurus tractus Poey (1860: 208) (Cuba);
Poey (1868: 356); Jordan and Gilbert
(1882: 941).

Acanthurus chirurgus. Ginther (in part) (1861:
329) (Caribbean Sea and Brazil).

Acronurus nigriculus Poey (1875: 69, pl. 3, figs.
18 and 19 of scales and caudal fin) (Cuba).

Teuthis tractus Meek and Hoffman (1884: 229).

Teuthis babhianus Jordan and Evermann (1898:
1693) (Key West, Florida and Bahia,
Brazil); Jordan and Evermann (1900: pl.
256, no. 629); Evermann and Marsh (1902:
254, fig. 70) (Puerto Rico); Nichols and
Breder (1927: 135) (Woods Hole); Gudger
(1929: 197) (Tortugas, Florida); Fowler
(19444: 110, pl. 13, lower left fig.) (Cour-
town Keys, Caribbean Sea).

Hepatus bahianus Fowler (1916: 405) (Colon,
Panama).

Teuthis coerulens. Gudger (1929: 196) (Tor-
tugas, Florida).

Dorsal rays IX, 23 to 26; anal rays III, 21
to 23; pectoral rays 15 to 17 (usually 16);
anterior gill rakers 20 to 22; posterior gill
rakers 17.to 19 (raker counts from West In-
dian specimens); a 55 mm. specimen has 12
upper and 12 lower teeth; an 85 mm. spec-
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imen has 12 upper and 14 lower teeth; a 100
mm. specimen has 14 upper and 16 lower
teeth; a 170 mm. specimen has 14 upper and
16 lower teeth.

Depth of body about 2 in standard length;
caudal concavity varies from 13.5 in a 68 mm.
specimen to 8.3 in a 124 mm. specimen to 4.6
in a 170 mm. specimen; length of caudal
spine 3.5 in head length of a 105 mm. spec-
imen, 2.8 in a 155 mm. specimen; length of
pectoral fin 3 in standard length of 2 105 mm.
specimen, 3.5 in standard length of a 155
mm. specimen; diameter of eye 3 in head
length of a 105 mm. specimen, 3.5 in 155
mm. specimen.

) TABLE 24
VARIATION IN FIN RAY COUNTS OF SPECIMENS OF
Acanthurus babianus FROM DIFFERENT LOCALITIES

DORSAL ANAL
SOFT RAYS SOFT RAYS
LOCALITY

23 | 24 | 25|26 |21 | 22|23
Massachusetts. ..| 1 1
Bermuda........ 2 2
Florida......... 2 1 1 2
West Indies. . . .. 2|19 8 1 2|21 7
Bzl « o < wvsves s s 3 1 3 1

Color (in alcohol) brown, with or without
narrow, faint, longitudinal lines on body;
caudal fin with a definite white posterior mar-
gin which is broader in median part of fin
(in maximum width about one-third the diam-
eter of the pupil in adults, proportionally
wider in young); base of caudal fin usually
paler than rest of body; 9 to 11 narrow longi-
tudinal dark lines usually visible in dorsal fin;
anal fin with about four similar bands, but
these usually fade in preservative; margins of
dorsal and anal fins narrowly dark brown;
pectoral fins light brown; membranes of pel-
vic fins dark brown; margin of caudal spine
socket narrowly black; sheath of caudal spine
dark brown; opercular membrane black.

Color in life of a 121 mm. specimen col-
lected by the author at Bache Shoal, Florida:
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body light yellowish brown with faint pale
greenish gray longitudinal lines (ventrally the
body is dull brassy yellow and the lines are
light grayish blue); throat pale grayish blue;
caudal fin olive-yellow, the posterior margin
bluish white; margin of dorsal and anal fins
bright blue; dorsal fin with alternating length-
wise bands of dull orange and light bluish
green; anal fin with alternating grayish blue
and dark gray bands; pectoral rays dusky
orange, membranes hyaline; pelvic rays pale
blue, membranes black; a narrow violet area
surrounding caudal spine; upper one-fourth
of opercular membrane purple, lower three-
fourths black; a purplish gray area adjacent
to posterior edge of eye, this region crossed
by six to seven narrow yellow lines which
radiate from eye; a few small yellow spots
below eye; a short blue line anterior to eye.

Longley (1941: 157) stated that this species
is golden brown on the open reef and matches
very well the dominant color of the algae on
which it may be seen cropping all day long.
Like A. chirurgus, it readily displays a very
pale color phase.

The largest specimen seen by me measures
170 mm. in standard length. It was collected
at Cuba.

I examined the type specimen of Acan-
thurus tractus Poey at the Museum of Com-
parative Zoology. Without doubt it is A.
bahianus.

A. babianus appears to be confined to the
western Atlantic. It is known from Brazil to
Massachusetts.

DOUBTFUL SPECIES

Acanthurus doreensis Cuvier
and Valenciennes

Acanthurus doreensis Cuvier and Valenciennes
(1835: 220) (Dorey Harbor, New Guinea);
Bleeker (18504: 5); Gtlinther (1861: 332);
Macleay (1883: 354).

Rhombotides doreensis Bleeker (1878: 51).

Hepatus doreensis Fowler (1928: 268); Jordan
and Seale (1906: 351).
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To my knowledge the species is known
only from the type (No. A 7099) in the Paris
Museum. It was described by Valenciennes
as brown with the posterior part of the pec-
toral yellowish and the terminal border of the
caudal fin with a white margin. The length
was given as 8 inches. The fin ray counts
D IX, 28 and A III, 20 are most distinctive,
and on the basis of these Bleeker, Giinther,
Macleay, and Fowler all regarded the species
as valid. Jordan and Seale, however, suggested
that it might be the young of Hepatus nigricans
(= Acanthurus gabbm) or H. elongatus (=A.
nigrofuscus), and that the anal rays of the
specimen were miscounted. These authors
are probably in error in considering it a juve-
nile, for an eight-inch specimen of any known
species of Acanthurus would be an adult or
near-adult.

L. Bertin of the Paris Museum has kindly
supplied the following information on the
type. It is 166 mm. in standard length, has
a caudal concavity of 20 mm., and 16 upper
and 18 lower teeth. No black bar can be
perceived on the shoulder region of the spec-
imen. There are 28 dorsal soft rays and 20
anal soft rays. “Aucun doute a cet égard.”

Of the known species of Acanthurus, A.
doreensis is closest to A. grammoptilus Richard-
son. The number of teeth in the jaws, shape
of the caudal fin, yellowish outer part of the
pectoral fin, white posterior margin of the
caudal fin, and lack of a definite mark on the
shoulder region are characteristic of the latter
species. The usual soft fin ray counts of D
26 and A 24 of A. grammoptilus do not seem
to offer any possibility, however, even in the

extreme range of normal variability, of ever:

being D 28 and A 20. In fact, the latter com-
bination of counts can be found in no species
of Acanthurus. It would seem, therefore, that
A. doreensis is either an abnormal specimen of
A. grammoptilus or is a good species. Decision
on the matter should await the collection of
further specimens.
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