UNITED STATES DEPARTMENT OF THE INTERIOR, Stewart L. Udall, Secretary
FISH AND WILDLIFE SERVICE

BUREAU OF COMMERCIAL FiISHERIES, Donald L. McKernan, Director

FILEFISHES (MONACANTHIDAE) OF THE
WESTERN NORTH ATLANTIC

BY FREDERICK H. BERRY AND Louls E. VOGELE

FISHERY BULLETIN 181
From Fishery Bulletin of the Fish and Wildlife Service

VOLUME 61

PUBLISHED BY UNITED STATES FISH AND WILDLIFE SERVICE « WASHINGTON « 1961
PRINTED BY UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON, D.C.

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C.
: Price 40 cents



Library of Congress catalog card for the series, Fishery Bulletin of the Fish
and Wildlife Service:

U.S. Fish and Wildlife Service.
Fishery bulletin. v. 1-
Washington, U. S. Govt. Print. Off., 1881-19

v. in illus., maps (part fold.) 23-28 cm.

Some vols. issued in the congressional series as Senate or House
documents.

Bulletins composing v. 47— also numbered 1-
Title varies : v. 1-49, Bulletin.

Vols. 149 issued by Bureau of Fisheries (called Fish Commission,
v. 1-23)

1. Fisheries—U.S. 2. Fish-culture—U.S. 1. Title.
SH11.A25 ® 639.206173 9 35239*
Library of Congress 59r55b1;

II



CONTENTS

Page

Introduetion_ _ . e 61
Methods. e 62
Identification_ e 62
Key to genera of Monacanthidae from the western North Atlantie_____ .. .._ 63
Keys to species of Monacanthidae from the western North Atlantie____._._____ 63
Description of genera and species_ _ . _ ool 64
Alutera Cloquet 1816 _ e 65
Alutera monoceros (Linnaeus) 1768 _ . _ . e 65

Alutera scripta (Osbeck) 1765 - e 66

Alutera schoepfit (Walbaum) 1792 _ _ e m—mam 66

Alutera heudelotii Hollard 1855.. . . e 67
Monacanthus Oken 1817 _ _ __ e e ——— 68
Monacanthus tuckeri Bean 1906 _ . _ . oo e 69
Monacanthus ciliatus (Mitehill) 1818 _ _ _ . o eeae o 69
Stephanolepis Gill 1861 _ _ _ _ e 70
Stephanolepis hispidus (Linnaeus) 1758 - . .o oo eeeemeee 71
Stephanolepis setifer (Bennett) 1830 - . - 72
Amanses Gray 1833. . oo e e m 73
Amanses pullus (Ranzani) 1842__ ____ . __ . _________ m g mmmmmmmmmmmmom oo 73
Literature eited . - 74
Appendix. - oo U . 76
A, Figures.. o e ——————— 76

B, TaABleS . o oo e ——— e ———————————— 96

C. Specimens examined. .. . e 100
Addendum - - o e ——————— A e 109

m



ABSTRACT

Filefishes of the western North Atlantic, important forage fish because of
their abundance, have been inadequately deseribed and are difficult to identify
to species. In determining the species that occur in the western North Atlantic,
several thousands of young and adult specimens were examined, and four genera
and nine species were found to he valid and separable by external characters:
Alutera monoceros, A. scripla, A. schoepfii, A. heudelotii, Monacanthus ciliatus, M.
tuckeri, Stephanolepis hispidus, S. setifer, and Amanses pullus.

Considerable intraspecifiec variation in profile was found, resulting in the
synonymizing of several species, among them Aluiera punctata and Stephanolepis
spilonotus.

Evidence is presented for the use of Monacanthidae as the family name,
rather than Aluteridae.

Keys to juvenile and adult specimens are presented, and proportional meas-
urements and fin-ray counts are given in tabular form. Graphs, charts, photo-
graphs, and drawings supplement the data to facilitate identification.

Information on ranges and behavior is also presented.




FILEFISHES (MONACANTHIDAE) OF THE WESTERN NORTH ATLANTIC

By FREDERICK H. BERRY and Louls E. VOEGLE, Fishery Research Biologists

BUREAU OF COMMERCIAL FISHERIES

Filefishes of the family Monacanthidae that
occur in the western North Atlantic Ocean have
been studied as a part of the biological research
program of the United States Bureau of Com-
mercial Fisheries Biological Laboratory at Bruns-
wick, Georgia. This program is concerned with
an evaluation of the fauna off the southeastern
Atlantic coast of the United States. However,
the study of the filefishes, because of their wide
distribution, was not limited to this area. Several
of the species concerned may occur north to
Newfoundland and south to Brazil, and two of
them probably have a worldwide distribution.

Examination of collections made in recent years
—during cruises of the M/V Theodore N. Gill,
Oregon, Combat, and Silver Bay off the south
Atlantic coast of the United States—by dip net,
plankton tows, meter larvae net, and from stomach
contents of larger fish taken by trolling, has indi-
cated that the filefishes are a numerically abundant
group and comprise an important part of the
planktonic and forage-fish fauna. Recent catches
at trawling stations in this area have furnished
additional specimens for taxonomic, morphological,
and environmental evaluation. Many of these
specimens are in the collection of the Brunswick
Biological Laboratory, but several museum and
university collections of filefishes were examined
to augment this material.

Nine species ol filefishes from the western North
Atlantic were identified—primarily from speci-
mens taken off the United States. These species
are Alutera monoceros (Linnaeus), Alutera scripta
(Osbeck), Alutera schoepfii (Walbaum), Alutera
heudelotii Hollard, Monacanthus “tuckeri Bean,
Monacanthus ciliatus (Mitchill), Stephanolepis
hispidus (Linnaeus), Stephanolepis setifer (Bennett),
and Amanses pullus (Ranzani).

It is our purpose to give reasons for use of these
names, to briefly diagnose and distinguish the
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genera and species, to furnish illustrations of
the species, and to list the specimens examined
that they shall be readily available for more
detailed future studies.

In accomplishing these objectives we have
determined several aspects of the life histories of
these fishes, added to the knowledge of their
distribution, discovered and confirmed certain
anatomical features, described morphological and
meristic variation, and through our own studies
and from published accounts we have summarized
their taxonomic relationships. We have been
dogmatic in our taxonomic pronouncements con-
cerning the several taxonomic problems that
remain in order to stabilize the nomenclature until
adequate numbers of specimens from the entire
geographical ranges of these groups can be studied.
We have explained the problems involved.

Previously, the two most useful references for
identifying specimens of Monacanthidae from the
western North Atlantic were publications by
Fraser-Brunner (1940, 1941).

We have found that the early life-history
stages of the Atlantic coast species occur pelagi-
cally in offshore waters, and believe these waters
probably are the principal habitat for those
stages. The late juvenile and adult stages tend
to adopt inshore or benthic—offshore habitats.
Preliminary inspection of the extensive plankton
collections made off the coasts of North and South
Carolina, Georgia, and east Florida by the Gill in
1953-54 (see Anderson, Gehringer, and Cohen,
1956) has indicated that larval filefish are rela-
tively abundant in waters of the Gulf Stream
in this area. Samples taken by dip net on the
Gill and other vessels have indicated the abun-
dance of juvenile specimens in offshore waters,
particularly in association with floating seaweed.
Although juveniles are taken in inshore waters
and are seined on the beaches, the specimens
from offshore waters appear to be more abundant
and of a smaller average size. Available data
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on larger juveniles and adults show that they
were usually taken from or near the bottom in
shallow waters out to depths of about 25 fathoms.
We have heard reports of large specimens of
Alutera floating at the surface far out at sea, and
we have also been told that these and large speci-
mens of other filefish genera have been seen by
skin divers on or near the bottom. All of the
large specimens on which we have adequate
collection data were taken by bottom-collection
methods.

We are indebted to the following persons for
making specimens available that were instru-
mental in this study: James E. Bohlke, Academy
of Natural Sciences of Philadelphia; Eugenie
Clark, Cape Haze Marine Laboratory; Earl E.
Deubler, Jr., University of North Carolina; W. L.
Follett, California Academy of Sciences; John D.
Kilby, University of Florida; George S. Myers,
Stanford University; Leonard P. Schultz, U.S.
National Museum; Victor G. Springer, Florida
State Board of Conservation; and Royal D.
Suttkus, Tulane University. We are grateful
for the assistance of the entire staff of the U.S.
Bureau of Commercial Fisheries Biological Lab-
oratory at Brunswick.

METHODS

Body measurements greater than about 6
millimeters were taken with dial calipers or with
dividers and a metric scale; smaller measurements
were taken with a microscope and calibrated
micrometer eyepiece. Measurements of less than
100 mm. were generally recorded to the nearest
0.1 mm.; larger measurements, to the nearest
millimeter.

Counts of rays of the soft dorsal, anal, and
pectoral fins were made with a microscope and
transmitted light on all specimens of less than
about 250 mm. standard length. Each discernible
ray was counted, including the small or rudimen-
tary ray that occasionally is present at the
posterior end of the fins. Only the pectoral and
caudal fins have branched rays. All species
examined have two dorsal spines and one pectoral
spine; the second dorsal spine and the pectoral
spine become minute or vestigial with growth of
the fish. The pectoral spine was not included in
the count of that fin. By definition, a ray in a
fin may be of two types: a spine (which usually

. has a pointed tip, is never segmented, and is never

branched) and a soft ray (which usually has a
blunt or fimbriated tip, is segmented, and may or
may not be branched).

Obvious deformities were neither counted nor
measured.

The following measurements are illustrated in
figures 1 and 2.

Standard length (S.L.).—Distance from tip of
snout (upper lip) to middle of caudal-fin base.
The caudal-fin base is distinguished externally as
the curved ridge formed by the proximal ends of
the caudal-fin rays. This ridge is not to be con-
fused with the line formed by the extension of body
skin and scales onto the bases of the caudal rays.
Percent of standard length is recorded as ‘9%, S.L.”

Body depth.—Distance between origins of second
dorsal fin and anal fin.

Head length.—Distance from tip of snout (upper
lip) to upper end of gill slit.

Snout length.—Distance from tip of snout (upper
lip) to anterior margin of orbit.

Eye diameter (orbit diameter).—Horizontal diam-
eter of orbit.

Eye to dorsal spine.—Straight-line distance from
top of orbit to front center of base of first dorsal
spine.

Dorsal-spine length.—Distance from front center
of base of dorsal spine to its tip. '

Caudal-fin length.—Distance from middle of
caudal base to tip of longest caudal ray.

Peduncle depth.—Least depth of caudal pe-
duncle, a vertical measurement from posterior end
of anal-fin base.

Peduncle length.—Shortest distance, from poste-
rior end of anal-fin base to caudal-fin base along
ventral surface of peduncle.

IDENTIFICATION

Our dichotomous keys to filefishes of the western
North Atlantic have been constructed to allow for
intraspecific and interspecific variation, and for
ontogenetic changes in form and morphometrics.
When our series of specimens was small or in-
complete in size range, we attempted to anticipate
variation and ontogenetic changes, particularly
by not using or qualifying the use of characters
that we suspect might not be valid at specimen
sizes we did not have.
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KEY TO GENERA OF MONACANTHIDAE FROM THE WESTERN NORTH ATLANTIC

A. Pelvic hone without an external spine or with only a very small rudimentary barbed spine present in three species
(fig. 5). Gill slit usually very oblique (at an angle of about 45° from longitudinal body axis on specimens larger than
40 mm. S8.L.) (fig. 4). First dorsal spine located over middle or back of eye (fig. 4). Anal-fin rays, 35 to 52 (fig. 3)
_________________________________________________________________________________________________ Alutera.

AA. Pelvic bone with a prominent external spine (fig. 5). Gill slit nearly vertical or only slightly obhque (fig. 4) .-__B.
B. A deep groove behind the dorsal spines (fig. 27B). Pelvic spine not movable (fusion may be broken on damaged

specimens) (fig. 5). First dorsal spine inserted over anterior part of eye (on specimens 30 mm. S.L. and larger)

(fig. 4). Anal-fin rays, 29 to 32 (fig. 3) - .- e Amanses.
BB. No deep groove behind the dorsal spines. Pelvic spine movable in anterioposterior direction (fig. 5). First
dorsal spine inserted over posterior part of eye (fig. 4). Anal-fin rays, 26 to 36 (fig. 3)--—o_ . ___ . ___.._.__ C.

C. Scales with 1 to 8 or more spines, each spine arising individually from the scale base, and none of the spines
branched; the spines usually separate but joined basally by a thin bony connection on larger specimens (95 mm.
S.L. and larger; fig. 8). Body relatively shallower (table 12). Caudal peduncle of specimens 20 mm. S.L. and
larger with 2 to 4 pairs of enlarged spines on each side (spines recurved in males). No elongated dorsal rays.
Ventral flap relatively large (fig. 30) . . . e mcmmaeea Monacanthus.

CC. Scales usually with 1 spine, but with about 3 to 8 closely joined spines in larger specimens (100 mm. S.L. and
larger). On specimens larger than about 40 mm. S.L. the spines branched one to many times above their bases;
on specimens between about 19 and 40 mm. 8.L. the spines of only a part of the scales are branched; and on speci-
mens smaller than about 19 mm. S.L. spines are not branched (fiz. 8). Body relatively deeper (table 12). No
enlarged paired and recurved spines on caudal peduncle. Second dorsal ray elongated in mature males. Ventral
flap relatively small (fig. 81)_. . e Stephanolepis.

KEYS TO SPECIES OF MONACANTHIDAE FROM THE WESTERN NORTH ATLANTIC

Genus Alutera Cloquet

A. Dorsal rays 43 to 50. Anal rays 46 to 52 (fig. 3). Pectoral rays modally 14____ . ___ . . __.__ B.
B. Caudal peduncle longer than deep; peduncle length into peduncle depth 0.65 to 0.95 times. Caudal fin relatively
short, about 18 to 26% S.L. Eye to dorsal spine distance relatively large, 7.0 to 8.6 % S.L. Depth relatively great
on specimens smaller than 175 mm. S.L., 36.8 to 43.8% S.L. (fig. 35) - - . e .i Alutera monoceros.
BB. Caudal peduncle deeper than long on specimens larger than 30 mm. 8.L.; peduncle length into peduncle depth
1.24 to 1.60 times on speeimens larger than 50 mm. S.L., 1.03 to 1.05 times on specimens of 31 to 46 mm. S.L., 0.86
on a 27-mm. specimen. Caudal fin relatively long, about 33 to 619 S.L. Eye to dorsal spine distance relatively
small, 5.0 to 6.7% S.L. Depth relatively shallow on specimens smaller than 1756 mm. 8.L., 21.5 to 33.1% S.L.
B B5) oo C o o e Alutera scripta.
AA. Dorsal rays 32 to 41. Anal rays 35 to 44 (fig. 3). Pectoral rays modally 12 and 13_. __________________.__.._ C.
C. No pelvic spine. Eye to dorsal spine distance variable and relatively large on specimens larger than 100 mm.
8.1, (fig. 34), 7.3 to 13.5% S.L. Egye relatively small on specimens larger than 175 mm. 8.L., 4.8 to 6.8% S.L.
Body depth relatively small in specimens smaller than 35 mm. 8.L., 17.3 t0 23.2% S.L. .Snout relatively short on
specimens smaller than 45 mm. S.L., 12.0 to 23.9% S.L. Body scales relatively large and sparse; spines on scales
relatively long and not close set (fig. 6), producing a comparatively rough feeling to the touch. Dorsal spine
relatively long, thin, and with small barbs (fig. 7). Ventral profile of specimens smaller than about 45 mm, S.L.
flatly curved, not produced into an angle (fig. 11). Pigment pattern of preserved specimens of about 70 to 200 mm.
8.L., usually consisting of relatively fewer rounded spots or stripes mainly present on the ventral portion of the body;
however, this pigmentation may be entirely absent (fig. 23). Coloration of live specimens with few to many orange
BPObS o e e e e e e Alutera schoepfis.
CC. Rudimentary pelvic spine present (on specimens 30 to 135 mm, S.L.) (figs. 4 and 5). Eye to dorsal spine distance
relatively small on specimens larger than 100 mm. 8.L. (fig. 34), 4.6 t0 6.6% S.L. Eye relatively iarge on specimens
larger than 175 mm. S.L., 6.2 to 7.7% S.L. Body depth relatively great in specimens smaller than 35 mm. S.L.,
27.6 to 30.6% S.L. Snout relatively long on specimens smaller than 45 mm. S.L., 23.8 to 26.7% S.L. Body scales
relatively small and numerous; spines on secales relatively short and close set (fig. 6), producing a ‘‘velvety’’ feeling
to the touch, especially on specimens larger than 70 mm. 8.I. Dorsal spine relatively short with large barbs (fig.
7); this condition pronounced on specimens hetween 40 and 140 mm. S.L. Ventral profile on specimens smaller
than about 45 mm. S.L. produced in a convex angle by the extended pelvic bone (fig. 12). Pigment pattern of
preserved specimens larger than about 70 mm. S.L. consisting of rounded or elongated and rounded spots, these more
numerous on the dorsal half of the body (fig. 25). Color markings on live specimens bluish purple__ ____._.___.
______________________________________________________________________________________ Alutera hewdelotii.
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Genus Monacanthus Oken
A. Body depth relatively shallow, 31.3 to 38.6% S.L. (fig. 36). Head relatively long on specimens larger than 40 mm.
S.L,, 33.1 t0 36.1% S.L. Snout relatively long on specimens larger than 30 mm, S.L., 25.4 t0 28.1%, S.L____________
______________________________________________________________________________________ Monacanthus tuckeri.
AA. Body depth relatively great, 39.1 to 54.56% S.L. (fig. 36). Head relatively short on specimens larger than 40 mm.
S.L., 29.0 to 33.3% S.L. Snout relatively short on specimens larger than 30 mm. S.L., 21.9 t0 25.79, S.L________.__
_____________________________________________________________________________________ Monacanthus ciliatus.

Genus Stephanolepis Gill
A. Dorsal rays usually 31 to 34, rarely 29, 30, or 35. Anal rays usually 31 to 34, rarely 30 or 35 (table 10). Pigment
pattern of preserved specimens between about 27 and 65 mm. 8.L. consisting of a longitudinal arrangement of relatively
few, small, dark dashes in several rows and several relatively large, dark, oblique or vertical blotches on the sides; the
breast and snout without small flecks of pigment; and two moderately distinet dusky bars of about equal intensity on
the caudal fin (fig. 31). On larger specimens the body dashes and caudal bars tend to become indistinet, the blotches
on the sides become larger and more irregular, and the breast and snout become generally darker, but still lack a spotted
effect 1 - Stephanolepis hispidus.
AA. Dorsal rays usually 27 to 29, rarely 30, Anal rays usually 27 to 29, rarely 26 or 30 (table 10). Pigment pattern of
preserved specimens between about 27 and 65 mm. S.L. consisting of a relatively greater number of rows of dark dashes
(which are more sharply defined and which give a broken-lines effect to the sides) and relatively small vertical or oblique
blotches present on the sides; the breast and snout with few to many small flecks or spots of pigment; and two very
distinet bars on the caudal fin, the anterior bar the darker (fig. 31). On larger specimens the body dashes and blotches
and the caudal bars are less distinct, but the broken-lines effect on the sides and the spots on the breast and snout
remain apparent b . . e Stephanolepis setifer,

A. Asingle speeies_ - __ e ememaen Amanses pullus.

DESCRIPTION OF GENERA AND SPECIES

Monacanthidae is the correct name for this
group of fishes, although the name Aluteridae
was used by Fraser-Brunner (1941: p. 176) and
others. Whitley (1929: p. 138) stated that
“Aluterus Cloquet is an earlier name than
Monacanthus Shinz, the first Latinization of
‘Lies Monacanthes’ Cuvier, so the family hitherto
known as Monacanthidae should be named
Aluteridae.” Two factors govern the propriety
of family names—priority of the generic names
as they have been used as family names, and,
especially in the case of well-known groups, the
generally used and accepted name that has become
attached to a family (International Trust for
Zoological Nomenclature, 1953: p. 33, art. 45(1)).
Both of these factors apply to the acceptability
of the name Monacanthidae. A review of the
literature and abstracting journals clearly supports

the more common acceptance of this name. In
addition, Gill (1884: p. 417) gives “Monacanthini,
Nardo . . . 1844” as the name used earliest and
also gives five other uses of Monacanthus as a
family group name that predate the first use of
Alutera (in 1873) as a family group name (p. 416).

The separation of Monacanthidae (under the
name of Aluteridae) as a family distinet from

. Balistidae by Fraser-Brunner (1941) provides

adequate justification for this subjective distine-
tion, although some recent suthors have not
acknowledged the separation and have treated
Monacanthidae as a subfamily of Balistidae.
In addition to the trenchant characters given by
Fraser-Brunner, comparison of larval forms—
larval Monacanthidae are very laterally com-
pressed, contrasted with the laterally expanded
and rotund larval Balistidae—provides additional
reason for the familial separation. Iraser-
Brunner’s (1941: p. 176) separation follows:

The division Balistiformes of the suborder Balistoidea consists of two families, which are separable as follows:
I. Palatine T-shaped, the foot of the T movably articulated with the ectopterygoid. 8 outer teeth in each jaw; 6 inner

ones in upper jaw.

2 or no caudal vertebrae with epipleurals.

5 precaudal interneurals;? 4 forming trough for spinous

dorsal fin, the first movably articulated between exoceipitals, the others free from skull; the fifth forming a prop between

trough and vertebral column.
Scales moderate or small, in regular series, imbricate.

Distal ends of eaudal interneurals and interhaemals not expanded. 3 dorsal spines.
All soft fins with branched rays__.. .- _.____ Balistidae.

1 The deseribed pigmentations develop between 22 and 27 mm. 8.L. We record specimens that have 30 soft rays in the dorsal or anal fins and lack

the definitive pigment pattern as specifically unidentifiable,

2 #Excepting one, which may be thickened, in serles with the caudal interneurals, in front of soft dorsal fin’* (Fraser-Brunner, 1941; p. 176).
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II. Palatine a simple bar, not directly connected with ectopterygoid. 6 outer teeth in each jaw; 4 inner ones in upper

. jaw. 4 or 5 caudal vertebrae with epipleurals.

prominent lateral expansions.
or minute, not in regular series, rarely in contact.

Alutera CLOQUET 1816

Aluterus as first proposed by Cloquet (1816: p.
135) is correctly emended to Alufera because
the stem, alufe, is a feminine noun (Andrews,
1851: p. 89) and thus is in accord with the Copen-
hagen decisions on zoological nomenclature (In-
ternational Trust for Zoological Nomenclature
1953: p. 49, art. 84(1)). Cloquet’s proposal of
the name appeared in a French dictionary and
was based on a manuscript of Cuvier, Cuvier's
(1817: p. 153) first application of the name,
however, was in the vernacular, “Les Aluteres.”
Oken (1817: p. 1173) furnished Alutera in its
nomenclatorially acceptable form. This genus
includes the following nominal genera as syn-
onyms: Ceratacanthus Gill 1861, Osbeckia Jordan
and Evermann 1898, and Daridie Miranda,
Ribeiro 1915. Fraser-Brunner (1941: p. 187)
separated the first two of these names as sub-
genera of Alutera on the basis of fin-ray counts
and shape of the snout and caudal peduncle.

We recognize four species of Alutera from the
western North Atlantic: Alutera monoceros (Lin-
naeus) 1758, Alutera scripta (Osbeck) 1765,
Alutera schoepfit (Walbaum) 1792, and Alutera
heudelotii Hollard 1855. A fifth species, Alutere
punctata (Cuvier) in Spix 1831, has been reported
from this area, but we regard it as a synonym
of Alutera schoepfii, and it is discussed under the
account of that species.

Alutera heudelotii, A. seripta, and A. monoceros
possess an external, rudimentary pelvic spine
near the distal end of the pelvie bone. This spine
usually has several short, thick, and irregular
barbs, that appear to wear off in large specimens.
On some of the largest specimens the pelvic spine
could not be located, presumably because of its
degeneration and the corresponding increase in
number and thickness of the spines on the body
scales in this area. At its maximum development
on smaller fish, the barbs of this rudimentary
spine are much thicker and extend farther from
the body surface than the spines of the associated
body scales (fig. 5). This type of spine does not

566129 0—61— 2

Normally 2 dorsal spines, the second very small and sometimes absent.
Soft dorsal, anal and pectoral rays simple
___________________________ Aluteridae [Monacanthidael.

3 precaudal interneurals 2 fused to form trough for spinous dorsal
fin, immovably attached to exoccipitals, unconnected with vertebral column.

Distal ends of caudal interneurals with
Scales small

occur in Alutera schoepfit, and therefore its
presence or absence is useful in distinguishing
this species from A. heudelotii, particularly so in
specimens 50 to 90 mm. S.L. where other charaec-
ters used to separate these two species are relative
or overlapping. This spine was found in all
specimens of Alutera heudelotii from 30.5 to 135
mm. S.I., but could not be located in specimens
of 136 mm. S.I. and larger. It was noted in
specimens of A. monoceros from 53 to 137 mm.
S.L. In A. scripta, it was noted in specimens
from 27 to 200 mm. S.L. Smith (1935: p. 359, pl.
XLII D) recorded pelvic spines in A. monoceros
and A. seripta from South Africa.

Longley (1935: p. 86) noted the pelvic spine in
Alutera ventralis and referred to it as ‘“‘a micro-
scopic vestige of the reduced ventral girdle of
Monacanthus.”  Hildebrand (in Longley and
Hildebrand, 1940: p. 279) corroborated its pres-
ence in this species, but described it as freely
movable in the skin. The skin surrounding the
spine can readily be lifted away from the bone,
and we have found the spine to be directly fused
to the pelvic bone. However, the spine can be
broken away from the bone, and if retained in
position in the surrounding skin it is then mowvable.
We have not determined a homologous relation-
ship between this rudimentary spine and the
pelvic spine of Monacanthus, Stephanolepis, or
Amanses, and accept Longley’s interpretation
only on circumstantial evidence.

Alutera monoceros (Linnaeus) 1758
(Figures 19, 20, and 21)

This species was described in a pre-Linnaean
publication by Osbeck (1757) from a specimen
taken off the coast of China. The name was docu-
mented nomenclatorially by Linunaeus in 1758.
Some authors have regarded Alutera monoceros as
a Pacific species and have distinguished the At-
lantic form under the name of Alutera guntheriana
Poey 1863; but comparisons of our Atlantic ma-
terial with specimens from the China Sea and the
Philippines show them to be identical in all
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respects, and we regard Alutera monoceros as a
species of worldwide occurrence. Comparisons of
specimens from the western North Atlantic with
specimens from Brazil, South Africa, and the
Pacific coast of Panama show slight differences in
contour and depth, but we attribute this to indi-
vidual variation and perhaps varying rates of
ontogeny in different geographical areas.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 46 to 50; anal soft rays, 47 to 52 (table 1).
Pectoral spine, 1 rudimentary. Pectoral soft rays,
14 (table 11). Pelvic spine, rudimentary and not
movable (as Alutera heudelotis in fig. 5), absent in
large specimens. Gill slit, oblique at an angle of
about 45° to horizontal to body axis (as in fig. 4).
First dorsal spine, inserted over middle or posterior
part of eye (as in fig. 4). No deep groove behind
dorsal spines. Body depth, 34.4 to 43.89, S.L.
(table 12; fig. 35). Head length, 26.6 to 34.7%,
S.L. (table 13). Snout length, 23.4 to 27.59%, S.L.
(table 14). Eye diameter, 4.2 to 8.3% S.L. (table
15). Eye to dorsal spine distance, 7.0 to 8.6,
S.L. (table 16). Caudal peduncle longer than
deep; peduncle length into peduncle depth 0.65
to 0.95 times. Caudal fin relatively short, about
18 to 269, S.L.

Specimens examined.—From the western North
Atlantie: 10 of 53 to 545 mm. S.L., from southern
Massachusetts, the Carolinas, eastern Florida, and
the Florida Keys (fig. 38).

Alutera scripta (Osbeck) 1765
(Figures 9, 19, 20, and 22)

This species has usually been regarded as of
worldwide distribution. We have examined spec-
imens from Hawaii, Okinawa, and the Pacific

coast of Panama that appear to be identical with

our western Atlantic material. Whitley (1952:
p. 30) attempted to limit the Atlantic population
under the name of Osbeckia picturata (Poey) 1863.

The brief description of Balistes scriptus that has
been assigned to this species was in a publication
by Osbeck (1757: p. 111) that predates nomen-
clatorial acceptability. Linnaeus did not record
this name in the tenth edition of his Systema
Naturae, although he did include (1758: p. 327)
the listing of Osbeck’s Balistes monoceros from the
preceding page of Osbeck’s book (1757: p. 110).
The first nomenclatorially acceptable publication
of the name scripta is in a translation of Osbeck’s

1757 book from Swedish to German by J. G.
Georgi in 1765 (p. 145). Since Georgi apparently
made a direct translation without any emenda-
tions, we do not consider him as the author of
Osbeck’s names and descriptions.

Diagnostic characters.—Dorsal spines, 2. Dor-
sal soft rays, 43 to 49; anal soft rays, 46 to 52
(table 2). Pectoral spine, 1 rudimentary. Pec-
toral soft rays, 13-15 (table 11). Pelvic spine,
rudimentary and not movable (as Alutera heudelotis
in fig. 5), absent in large specimens. Gill slit,
oblique at an angle of about 45° to horizontal
body axis on specimens larger than 40 mm. S. L.
(as in fig. 4). First dorsal spine, inserted over
middle or posterior part of eye (as in fig. 4). No
deep groove behind dorsal spines. Body depth,
21.5t035.09 S. L. (table 12; fig. 35). Head length,
29.3 to 33.9% S. L. (table 13). Snout length,
21.9 to 28.89% S.'L. (table 14). Eye diameter,
5.3 t0 9.19, S. L. (table 15). Eye to dorsal spine
distance, 5.0 to 6.7% S. L. (table 16). Caudal
peduncle deeper than long on specimens larger
than 30 mm. S. L.; peduncle length into peduncle
depth 1.24 to 1.60 times on specimens larger than
50 mm. S. L., 1.03 to 1.05 times on specimens of
31 to 46 mm. S. L., 0.86 on & 27-mum. S. L. speci-
men. Caudal fin relatively long, about 33 to
61% S. L.

Specimens examined.—From the western North
Atlantic: 48 of 27 to 377 mm. S. L. (skin and skull
examined of a specimen about 410 mm. S. L.)
from Bermuda, off.the North Carolina coast,
southward around Florida, in the Gulf of Mexico,
and the Caribbean (fig. 38).

Color.—In live specimens taken off North Caro-
lina in September 1959, the scrawled markings
and spots were dark green and the background
color was mottled olive-brown. This color fades
and may disappear upon preservation, but the
pigmentation in the markings and spots remains
dark on most specimens even after prolonged
preservation.

Alutera schoepfii (Walbaum) 1792
(Figures 10, 11, 23, and 24)

This species is extremely variable in certain
morphological characters. Early in the study
when we had only a few specimens, it appeared
that two forms existed, one of which we would
have called Alutera punctata (Cuvier) in Spix,
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1831. Specimens were examined that were ex-
tremely diverse in eye diameter, distance from
eye to dorsal spine, shape of the snout to dorsal
spine profile, body depth, and pigmentation.
However, when our complete size series of speci-
mens had been acquired and examined, we found
that the specimens intermediate in these morpho-
logical characters were more abundant than the
extremely diverse specimens. We were convinced
that these specimens represented a single highly
variable species. If A. punclata exists, we have
no specimens of it, and there is no available pub-
lication to differentiate it from A. schoepfii. The
inadequacy of the original description of A. punc-
tata was pointed out by Longley (in Longley and
Hildebrand, 1941: p. 292). Longley also examined
the specimen Jordan and Rutter (1897: p. 127)
used for the first redescription of A. punctata, and
considered it to be A. schoepfit. We assume ar-
tist’s license in the excessively low numbers of
dorsal fin rays and high numbers of body spots on
the drawing of the type specimen of A. punctata
(#n Spix, 1831, pl. LXXVI)., “Cuv. in litt.” is
given by Agassiz as the author of this species (in
Spix, 1831: p. 137), inferring that Cuvier should
be recorded as the author of this name.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 32 to 39; anal soft rays, 35 to 41 (table
3). DPectoral spine, 1 rudimentary. Pectoral soft
rays, 11 to 14 (table 11). Pelvic spine, absent at
all sizes. Gill slit, oblique at an angle of about
45° to horizontal body axis on specimens larger
than 40 mm. S.L. (asin fig. 4). First dorsal spine,
inserted over mid or posterior part of eye (as in
fig. 4). No deep groove behind the dorsal spines.
Body depth, 17.3 to 47.4%, S.L. (table 12; fig. 35).
Head length, 23.3 to 34.29, S.L. (table 13).
Snout length, 12.0 to 28.69, S.L. (table 14). Eye
diameter, 4.8 to 8.8% S.L. (table 15). Eye to
dorsal spine distance, 3.9 to 13.59%, S.L. (table 16;
fig. 34).

Specimens examined.—258 of 15.0 to 410 mm.
S.L., from Bermuda, from Nova Scotia southward
along the eastern and Gulf coasts of the United
States, and from along the coasts of Cuba,
Jamaica, Haiti, Atlantic Panama, and Brazil
(fig. 38).

Color.—In live specimens taken off North
Carolina in September 1959, the coloration was
variable with background shades of white, orange,
or metallic gray. When white was present, it

was usually most prevalent over the anterior
regions of the fish. Orange was nearly always
present, at least in the form of spots along the
midventral region of the body. The dark metallic
gray color was often present on the dorsal half of
the body as well as on the peduncle. In a few
specimens the body was entirely dark, but even
in these orange spots were present, and in several
specimens the orange spots were extremely numer-
ous. Usually when the anterior regions of the
fish were white, some orange blotches extended
onto the white background. Often the dark gray
occurred as large blotches over the orange. The

.entire coloration fades rapidly when specimens

are placed in a preservative—the orange spots
are extremely ephemeral.

Alutera heudelotii Hollard 1855

(Figures 12 and 25)

Alutera heudelotii Hollard (1855: p. 13, de-
scribed from Senegal, West Africa) occurs in both
the eastern and western Atlantic, and its syn-
onymy has only recently been determined.® It
includes the following nominal species: Alutera
Suscus (Fischer, 1885: p. 75, pl. II, fig. 6, from
Cameroon, West Africa); Alutera blankerti (Met.-
zelaar, 1919: p. 295, fig. 64, from Cape Blanco,
West Africa); and Alutera ventralis (Longley, 1935:
p- 68, from Tortugas, Florida; redescribed by
Hildebrand in Longley and Hildebrand, 1940:
p- 278).

This species has largely been overlooked or con-
fused, and we have re-identified specimens in
several museums that were incorrectly identified
as A. seripta, which species it superficially resem-
bles, and as A. schoepfii and its synonym A.
punctata. A number of early and recent refer-
ences to A. punctata were undoubtedly based on
specimens of A. heudelotii. The 44-mm. specimen
from off West Africa described and illustrated as
A. blankerti by Poll (1959: p. 247, fig. 83) repre-
sents this species, as does the 291-mm. West
African specimen Poll illustrated as A. punctatus
(1959: fig. 82).

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 36 to 41; anal soft rays, 39 to 44 (table
4). Pectoral spine, 1 rudimentary. Pectoral
soft rays, 12 to 14 (table 11). Pelvic spine,

8 Berry, Frederick H., and Max Poll, Manuseript, Synonymy of the
Atlantic Ocean fllefish Alutera heudelotii Hollard.
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rudimentary and not movable (fig. 5), absent in
specimens larger than 135 mm. S.L. Gill slit,
oblique at an angle of about 45° to horizontal
body axis in specimens larger than 40 mm. S.L.
(fig. 4). First dorsal spine, inserted over mid or
posterior part of eye (fig. 4). No deep groove
behind dorsal spines. Body depth, 27.6 to 46.5%
S.L. (table 12; fig. 35). Head length, 29.1 to
35.29% S.L. (table 13). Snout length, 23.8 to
28.7% S.L. (table 14). Eye diameter, 6.2 to
10.09, S.L. (table 15). Eye to dorsal spine
distance, 4.0 to 7.3% S.L. (table 16; fig. 34).
Specimens examined.—68 of 30.5 to 240 mm.

S.L., from Bermuda, from southern Massachusetts, .

off the coast of the Carolinas, around the Florida
coast, in the Gulf of Mexico, and off Brazil (fig.
38).

Color.—In live specimens taken off North
Carolina in September 1959, the scrawled mark-
ings and spots were bluish purple; the background
color was a mottled olive brown that faded upon
preservation. The pigmentation of the markings
and spots remains dark on most specimens even
after prolonged preservation.

Monacanthus OKEN 1817

We have examined two valid species of this
genus from the western North Atlantic, M.
tuckeri Bean 1906 and M., ciliatus (Mitchill) 1818.

The two species of Monacanthus in the western
North Atlantic were recorded in a new subgenus,
Leprogaster, by Fraser-Brunner (1941: p. 184).
He distinguished it as an Atlantic subgenus
characterized by a shorter pelvic spine and a
smaller ventral flap than are present in the
Pacific subgenus Monacanthus. We found no
elongation of the upper caudal ray in the Atlantic
species as was depicted by Fraser-Brunner for his
new Pacific species, Monacanthus macrolepis
(1941: p. 190, fig. 4).

Monacanthus tuckeri apparently is a smaller
species than M. ciliatus, both in not growing to so
large a size and in maturing at a smaller size.
Based on the specimens we examined it appears
to be the less abundant of the two along the
United States coast, but more equally common
with M. ciliatus in the Bahamas and Bermuda.

In his revision of the Aluteridae Fraser-Brunner
(1941) recorded both Monacanthus and Stephano-
lepis as valid and distinet genera. Since then

several workers have disagreed with this pro-
nouncement and have regarded Stephanolepis as
a synonym of Monacanthus. The probable reason
for this disagreement is the interpretation of scale
structure of the two nominal genera. We have
found the scale structure is subject to ontogenetic
change—not adequately accounted for by Fraser-
Brunner. Scales of various sizes of specimens of
Stephanolepis higspidus and Monacanthus eciliatus
are diagrammatically illustrated in figure 8. In
the structure and ontogeny of its scales, Stephano-
lepis setifer is essentially similar to S. hispidus, as
is Monacanthus tuckeri to M. ciliatus, except that
M. tuckeri is smaller at maturity than is 2.
ciliatus and exhibits changes in its scale structure
at smaller sizes.

The scales of all four genera of filefish examined
during this study have one or more spines arising
perpendicularly from the scale base, the number of
spines increasing with growth or size of the fish.
Above the scale base the spines are usuaily curved
posteriad, and they may undergo certain modifica-~
tions as secondary sexual characteristics, partic-
ularly in the region of the caudal peduncle. The
scales of Alutera and Amanses are similar to those
of Monacanthus. The scales of Monacanthus and
Stephanolepis are similar up to a size of about 20
mm. S.L., the scales of each having a single spine
(fig. 8). At sizes larger than 20 mm. S.L., the
spines of some of the scales of Stephanolepis have
become branched—this branching occurs well
above the scale base usually on the distal one-
fourth of the spine. Between 30 and 40 mm. S.L.
the spines of essentially all of the scales of Stepha-
nolepis have become branched. Two or more
closely joined spines are present on scales of
Stephanolepis of more than 100 mm. S.L., and eight
were present. on the scales of a 150-mm. S.L. speci-
men—all of these spines are branched. Con-
versely, the scale spines of AMonacanthus never
branch—each spine arises individually from the
scale base. Two spines were found on a few scales
of a 41-mm. S.L. specimen of Monacanthus ciliatus,
three at 46.5 mm. S.L., and seven at 95 mm. S.L.
(fig. 8). Some of the spines on larger specimens of
Monacanthus are joined basally by a thin bony
partition.

After analyzing these concrete differences in
scale structure in the two groups, as well as distinct
differences in secondary sexual characters, we



FILEFISHES (MONACANTHIDAE) OF THE WESTERN NORTH ATLANTIC 69

recognize the value of Fraser-Brunner’s generic
distinction of Stephanolepis from Monacanthus.

The pelvic spine i Monacanthus is very similar
to that in Stephanolepis (fig. 5).

Monacanthus tuckeri Bean 1906
(Figures 13 and 29)

Although this species was described more than
50 years ago, it has never been adequately dis-
tinguished from Monacanthus ciliatus, and many
museum collections we have examined contained
both species, usually cataloged as M. eiliatus.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 32 to 37; anal soft rays, 31 to 36 (table
5). Pectoral spine, 1 rudimentary. Pectoral soft
rays, 10 to 12 (table 11). Pelvic spine, large and
movable (as in Stephanolepis; fig. 5). Gill slit,
nearly vertical with respect to horizontal body axis
(as in Stephanolepis; fig. 4). First dorsal spine,
inserted over posterior part of eye (as in Steph-
anolepis; fig. 4). No deep groove behind dorsal
spines. Body depth, 31.3 to 38.6 9%, S.L. (table 12;
fig. 36). Head length, 33.1 to 41.5 9, S.L. (table
13). Snout length, 20.7 to 28.2 9, S.L. (table 14).
Eye diameter, 8.7 to 14.4 9%, S.L.. (table 15). Eye
to dorsal spine distance, 6.3 to 10.6 mm. S.L. (table
16).

Specimens examined.—60 of 15.3 to 56.5 mm.
S.L., from Bermuda, off the Carolinas, off eastern
Florida, in the Bahamas and the Lesser Antilles
(fig. 39).

Sexual characters.—The seven largest specimens
available had gonads large enough to permit deter-
mination of sex (2 males, 56.5 and 50.5 mm. S.L.;
5 females, 53, 51.5, 50.5, 49, and 48 mm. S.I.).
The next largest specimens, 44 and 36 mm. S.L.,
had visible gonads, but they were too small for the
sex to be interpreted. The males have a dorsal
and a ventral pair of enlarged recurved spines on
each side of the caudal peduncle, and the spines
on other scales on the sides of the peduncle are
elongated, forming a bristlelike patch. The
females have similar pairs of spines on the peduncle
but they are smaller and are directed posteriorly,
and the spines of scales on the peduncle are not
much, if any, larger than other body scale spines.
These dorsal and ventral pairs of spines are dis-
cernible on specimens as small as 19 mm. S.L.,
since at this size and larger the scale bases from
which they arise are larger (of greater diameter)

than the bases of the other peduncle scales. The
larger or more expandible ventral flap of the male
with the dark stripe near its margin was described
and illustrated by Clark (1950: p. 162). Clark
listed males of 39, 59, and 60 mm. S.L., a female
of 45 mm. S.L., and immature specimens of 17 to
30 mm. S.L.

Monacanthus ciliatus (Mitchill) 1818
(Figures 14, 15, 29, and 30)

As noted before, this species has frequently been
confused with Monacanthus tuckeri.

Diagnostie.characters—Dorsal spines, 2. Dorsal
soft rays, 29 to 37; anal soft rays, 28 to 36 (table
6). Pectoral spine, 1 rudimentary. Pectoral
soft rays, 9 to 13 (table 11). Pelvic spine, large
and movable (as in Stephanolepis; fig. 5). Gill
slit, nearly vertical with respect to horizontal
body axis (as Stephanolepis; fig. 4). First dorsal
spine, inserted over posterior part of eye (as in
Stephanolepis; fig. 4). No deep groove behind
dorsal spines. Body depth, 39.1 to 54.5 9, S.L.
(table 12;fig. 36). Head length, 29.0 to 38.7 % S.L:

(table 13). Snout length, 16.4 to 25.7 9% S.L.
(table 14). Eye diameter, 7.4 to 14.5 % S.L.
(table 15). Eye to dorsal spine distance, 6.7 to

10.1 9% S.L. (table 16).

Specimens examined.—347 of 11.0 to 111 mm.
S.L., from Bermuda, Massachusetts, the coast of
the Carolinas, around Florida, in the Gulf of
Mexico, the Bahamas, and throughout the Carib-
bean (fig. 39).

Sexual characters.—Clark (1950: p. 159) de-
scribed the sexual characters of this species. Im-
mature specimens have a dorsal and a ventral pair
of posteriorly directed spines on each side of the
caudal peduncle—discernible on specimens as
small as 20 mm, S.L. In the three largest females
we examined (92.5, 101, and 109 mm. S.I..) the
anterior spine of each pair was slightly recurved.
In male fish larger than about 60 mm. S.L., these
spines enlarge and become strongly recurved.
Although the original pairs of spines remain
distinct, additional and similar spines form with
growth—the largest male examined (107 mm. S.L.)
had 5 dorsal and 4 ventral spines on each side.
On males 90 mm. S.L. and larger, the spines on
the other scales on the sides of the peduncle are
elongated, forming a bristlelike patch.
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Stephanolepis GILL 1861

After examination of thousands of specimens
of this genus from the western North Atlantic, we
were able to distinguish only two species—S.
hispidus (Linnaeus) and S. sefifer (Bennett). The
name setifer was applied to specimens from Cuba
and Atlantic Colombia with a relatively low
number of fin rays (D. 27-28, A. 26-27) by Fraser-
Brunner (1940: p. 519). His reasons for applying
and restricting this name certainly appear to be
justified. Stephanolepis setifer is identical with
Monacanthus oppositus Poey described by Meek
and Hildebrand (1928: p. 798) from Panama, but
we can not confirm their species range of from
Massachusetts to Brazil.

Five species of Stephanolepis were identified
from the western Atlantic by Fraser-Brunner
(1940). 8. setifer has low numbers of fin rays,
whereas the other four species were reported to
have 30 or more dorsal and anal rays. S. insignis
Fraser-Brunner 1940 and S. varius (Ranzani)
1842 were recorded from Brazil. Qur specimens
of Stephanolepis do not represent either of these
forms; their distinguishing characteristics are not
too convincing; none has been recorded from the
western Atlantic with the exception of the type
material. The remaining two species reported by
-Fraser-Brunner were S. hispidus (Linnaeus) 1758
and S. spilonotus (Cope) 1871. We record S.
spilonotus as a synonym of S. hispidus, because
we judge our specimens to represent a single
species with moderate variation in morphological
characters, and because we found a complete
overlap in every character that Fraser-Brunner
(1940: p. 523, 535) used to separate the two
nominal species. Certainly there is no difference
between populations of S. hispidus from the At~
lantic and from the Gulf of Mexico, as his obser-
vations suggest. The five specimens Fraser-
Brunner designated as S. spilonotus from Florida,
Mississippi, and Cuba in the Museum of Com-
parative Zoology cannot be located.

In Stephanolepis the first dorsal spine has two
rows of large, ventrally directed barbs on its
posterior margin. The number of barbs present
is difficult to count, because those near the
base of the spine abruptly decrease in size,
particularly in larger specimens; but the number
of these barbs has been used previously as a

taxonomic character (Fraser-Brunner, 1940: p.
523) to separate S. hispidus with 6 or 7 strong
barbs from 8. spilonotus with 12 or more small
barbs. We have determined two features that
invalidate this character: (1) the barbs become
relatively smaller as the fish increases in size, and
(2) the number of barbs increases with growth of
the fish. The following counts of barbs from one
side of the spine of S. hispidus illustrate this sec-
ond invalidating feature (standard length in milli-
meters and number of barbs in parentheses):
8.4 (3), 8.9 (2), 9.5 (3), 16 (3), 16.5 (3), 16.5 (2),
17 3), 17.5 (2), 18 (2), 20 (3), 24.5 (4), 26.5 (4),
29.5 (2), 42.5 (5), 44 (5), 48 (5), 52.5 (6), 59 (6),
62 (5), 66 (5), 67 (6), 70 (6), 72 (6), 72 (7), 73 (8),
81 (10), 83 (8), 97 (8), 114 (8), 122 (10), 136 (8),
139 (11), 142 (10), 143 (12), 145 (9), 151 (11), 158
(13), 167 (11). Frequently the number of barbs
on each side of the back of the spines varies by
1 or 2, and in these cases the count from the side
having the greater number of barbs was recorded.

It is characteristic that a small percentage of
specimens of most of the species of Monacan-
thidae examined had a background pigmentation
much darker than average. This was observed
in specimens preserved in both alcohol and for-
malin. Conversely, some few of the preserved
specimens were almost unpigmented. This caused
some difficulty in confirming pigmentation char-
acteristics for S. hispidus and S. setifer, but
usually when moist specimens were examined the
correct: determination could be made (drying or
partly drying of specimens makes the pigmenta-
tion more difficult to see). This feature produces
excessive difficulties in utilizing the key to the
species of Stephanolepis by Fraser-Brunner (1940:
p- 521), in which the primary ecouplet concerns
pigment (longitudinal pattern of bars, patches,
or bands »s. transverse and mottled pattern).

The profile from snout to dorsal spine of S.
hispidus is concave in most specimens, but in
some it is nearly straight, and in others slightly
convex.

The distance from the upper edge of the orbit
to the base of the first dorsal spine in S. hispidus
is also variable and may be either greater or less
than the diameter of the eye.

We have found no specimens of Stephanolepis
setifer from the coast of the United States, where
S. hispidus is relatively common. Analysis of
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the specimens examined indicates that S. setifer
is more common around Cuba, Jamaica, other
islands of the West Indies, and in open waters of
the Gulf Stream or Florida Current. Apparently
it is a smaller species than S. hiepidus, maturing
at a smaller body size.

The relationship of this genus to Aonacenthus
is discussed under the generic account of Mona-
canthus. Photomicrographs of the scale strue-
tures of Stephanolepis (under the name of
Stefanolepis hispidus) were published by Sanzo
(1930, pl. I1I, figs. 32-35).

The pelvic spine of Stephanolepis hispidus and
of S. setifer possesses barbs and is articulated with
the end of the barbed portion of the pelvic bone
that protrudes through the skin (fig. 5). It is
freely movable for a short distance (about 45°)
in an anteroposterior direction.

The color patterns on sides, breast, and caudal
fin are of about equal value in separating the two
species; that is, the prominence of one of the
characters is usually accompanied by an equal
prominence of the other two. At sizes less than
about 22 mm. S.L. the species cannot be sepa-
rated on this basis as the patterns described below
are nearly always absent. From about 22 mm.
to about 27 mm. these patterns are often present.
Specimens between about 27 to 65 mm. normally
have good and distinguishable color patterns; the
pattern tends to become less distinguishing at
the larger sizes. Sides: S. sefifer normally has
more rows of dashes arranged longitudinally,
giving a broken-lines effect, the dashes being
narrower and more sharply defined than the cor-
responding small bars and spots of S. hispidus;
and both species have similar broad, dusky bands
of varying intensity, that may be vertical or
oblique. Breast: Both species have the broad
dusky bands continuing onto the breasts, but in
addition, S. setifer has few to many small flecks
or spots, especially in the region ventral to and
anterior to the bases of the pectoral fins; these
flecks are entirely absent in S. Aispidus. Caudal
fin: Both species have two dark vertical bands
on the caudal fin, however, these bands are nar-
rower and usually much darker in S. setifer; the
first band in S. setifer is usually much darker than
the second, while in 8. hispidus both bands are
of about equal intensity and not very prominent.

~ Pectoral soft rays, 12 to 14 (table 11).

Stephanolepis hispidus (Linnaeus) 1758
(Figures 16, 17, 31, 32, and 33)

The close relationship of -this species to
Stephanolepis setifer has been discussed under the
account of the genus.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 29 to 35; anal soft rays, 30 to 35 (tables 7
and 10). Pectoral spine, 1; rudimentary at
larger sizes, pronounced in larvae (see fig. 16).
Pelvic
spine, large and movable (fig. 5). Gill slit, nearly
vertical with respect to horizontal body axis (fig.
4). First dorsal spine, inserted over posterior
part of eye (fig. 4). No deep groove behind
dorsal spines. Body depth, 43.3 to 65.89, S.L.
(table 12; fig. 37). Head length, 29.5 to 41.49,
S.L. (table 13). Snout length, 14.4 to 27.5%,
S.L. (table 14). Eye diameter, 6.9 to 17.19} S.L.
(table 15), Eye to dorsal spine distance, 7.3 to
17.1% S.L. (table 16).

Specimens examined.—3,539 of 5.6 to 211 mm.
S.L., from Georges Bank southward all along the
Atlantic and Gulf coasts of the United States, off
Mexico and Brazil (fig. 40).

It has been suggested (Fraser-Brunner, 1940:
p. 535) that the number of dorsal and anal fin rays
is greater in specimens from more northern local-
ities than from more southern localities. The
following values tend to indicate such a trend:

Eighty-seven specimens from the Gulf of
Mexico ranged from D 29-A 30 to D 34—A 34 with
a 26.2-percent mode at D 32—-A 32; 267 specimens
from Georgia ranged from D 30-A 31 to D 34-A 33
with a 27.3-percent mode at D 32—-A 32; 199 speci-
mens from North Carolina ranged from D 31-A 31
to D 35-A 35 with a 29.6-percent mode at D 33-A
33: but a smaller sample of 20 specimens from
Massachusetts ranged from D 32-A 32 to D 34-A
34 with a 40-percent mode of D 33-A 32, inter-
mediate between that of Georgia and North
Carolina.

Sexual characters.—Two secondary sexual char-
acters develop on maturing males: the second soft
ray of the dorsal fin becomes very elongated, and
the spines of the scales on the sides of the caudal
peduncle become prolonged and form a patch of
bristles. The elongation of the second dorsal soft
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ray begins between about 104 and 128 mm. S.L.
The patch of bristles on the peduncle forms be-
tween about 104 and 134 mm. On specimens
larger than 140 mm. the elongated second soft ray
of the dorsal fin was 21 to 95 mm. longer than the
third soft ray. No secondary sexual characters
were found in females. Although females aver-
age a slightly greater body depth than males,
appreciable variation occurs in this character
and the values for the sexes overlap.

The following observations were made on a
sample of 140 specimens of 73.5 to 211 mm. S.L.
taken by bottom trawling on the M/V Silver Bay
off the coast of North Carolina during September
1959:

Seven immature specimens or specimens with
gonads too small to be evaluated, 73.5 to 95 mm.
(mean, 85.3 mm.); 62 males, 78 to 211 mm.
(mean, 131.8 mm.); 71 females, 77 to 180 mm.
{mean, 120.1 mm.) of which five (146 to 180 mm.)
had large macroscopic eggs in the ovaries. Such
large eggs were found in other specimens ranging
from 81 to 139 mm. S.L., taken at other times and
areas.

Occurrence.—The locations of specimens of
Stephanolepis hispidus and S. setifer taken at the
surface off the southeastern Atlantic coast of the
United States on cruises of the Gill, Combat, and
Silver Bay are shown in figure 41. These speci-
mens were less than 70 mm. S.L., and represent
developing young, the majority of which were
being carried northward by the Gulf Stream.
The total number of records and of specimens of
S. hispidus was much greater than for S. setifer.
The records of S. hispidus are distributed from
inshore out to beyond the axis of the Gulf Stream,
whereas the records of S. setifer are generally
confined to the boundaries of the Stream.

On cruise 18 of the M/V Silver Bay off the North
Carolina coast in September 1959, records were
made of all of the bottom-trawling stations at
which Stephanolepis hispidus was taken. Figure
42 shows that the species was broadly distributed
over the area at that time. Most of these speci-
mens were mature, and some of the females had
macroscopic eggs and apparently were near
spawning condition.

Stephanolepis setifer (Bennett) 1830
(Figures 31 and 32)

The resemblance of this species to Stephanolepis
hispidus has been discussed under the account of
the genus.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 27 to 30; anal soft rays, 26 to 30 (tables
8 and 10). Pectoral spine, 1 rudimentary.
Pectoral soft rays, 11 to 13 (table 11). Pelvie
spine, large and movable (fig. 5). Gill slit, nearly
vertical with respect to horizontal body axis
(fig. 4). First dorsal spine, inserted over posterior
part of eye (fig. 4). No deep groove behind dorsal
spines. Body depth, 46.8 to 59.6 9, S.L. (table
12; fig. 37). Head length, 31.3 to 40.2 9, S.L.
(table 13). Snout length, 18.4 to 26.8 9, S.L.
(table 14). Eye diameter, 7.6 to 15.9 9%, S.L.
(table 15). Eye to dorsal spine distance, 7.7 to
13.3 9% S.L. (table 16).

Specimens examined.—139 of 11.0 to 136 mm.
S.L., from Bermuda, the Carolinas, southward
around Florida, into the Gulf of Mexico, and
throughout the Caribbean (fig. 40).

Sexual characters.—Sex was determined on 37
specimens, 15 males of 56.5 to 136 mm. S.L., and
22 females of 46.5 to 98 mm. S.L.; 18 other speci-
mens of 36 to 53.5 mm. S.L. were either immature
or had gonads too small to be interpreted. Second-
ary sexual characters apparently are similar to
those of Stephanolepis hispidus, except that S.
selifer matures and secondary sexual characters
develop at smaller sizes. The females showed no
secondary sexual development. Females 62.5 to
98 mim. S.L. had large macroscopic ovarian eggs,
but females of 76.5 mm. and of 61.5 mm. S.L. and
smaller had microscopic eggs. Males 82.5 mm.
S.L. and larger had a patch of bristles on each side
of the caudal peduncle; smaller specimens lacked
this bristle patch. All males examined had the
second soft ray of the dorsal fin elongated: 5.5 mm.
longer than the other rays in the 56.5-mm. S.L.
male and more than 33 mm. longer in the 136-mm.
S.L. male. A 98.5-mm male had the third ray
elongated also, about one-half the extent of
elongation of the second ray.
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Amanses GRAY 1833

Fraser-Brunner (1941) reduced Cantherines
Swainson 1839 to subgeneric rank within the
genus Amanses Gray 1833. The subgenus Aman-
ses reportedly possesses ‘“‘A patch of long spines
on side between soft dorsal and anal fin, at least
in male.” Since this feature has never been
reported for western North Atlantic monacan-
thids, A. pullus should be of the subgenus
Cantherines.

The pelvic spine of Amanses pullus is fused to
the end of the barbed portion of the pelvic bone
that protrudes through the skin (fig. 5). It is
similar to the pelvic spine of Monacanthus and
Stephanolepis, but unlike the spine in those genera,
it is not movable, unless damaged. (With exces-
sive pressure the plane of fusion may part, and
the spine may be abnormally movable.)

Amanses pullus (Ranzani) 1842
(Figures 18, 26, 27, and 28)

Ranzani (1842) described Monacanthus pullus
from a large, blackish specimen without spines on
the caudal peduncle, from the coast of Brazil.

Cope (1871) described Monacanthus amphiozys

from a smaller, lightly colored specimen, also
without caudal spines, from St. Martins Island in
the West Indies. The relationship of these two
nominal forms is still uncertain, but we believe the
forms are identical. The variation in color pat-
tern of specimens 38 to 148 mm. S.L. was described
by Clark (1950: p. 163) under the name of
Cantherines pullus. In addition to her observa-
tions, we have examined a large freshly preserved
female (158 mm. S.L., University of Florida 7266)
that has a black body and caudal fin and the other
fins pale or colorless.  Larger specimens preserved
for a long time have brownish bodies and clear
fins.

Diagnostic characters.—Dorsal spines, 2. Dorsal
soft rays, 33 to 37; anal soft rays 29 to 32 (table
9). Pectoral spine, 1 rudimentary. Pectoral
soft rays, 12 to 14 (table 11). Pelvic spine, large
and not movable, fused to pelvic bone (fig. 5).
Gill slit, nearly vertical with respect to horizontal
body axis (fig. 4). First dorsal spine, inserted
over anterior part of eye on specimens 30 mm.
S.L. and larger (fig. 4). A deep groove present

566129 0—61-—38

behind the dorsal spines into which they can be
depressed (fig. 27, B). Body depth, 38.6 to 49.3
% S.L. (table 12; fig. 37). Head length, 29.0 to
42.9 9% S.L. (table 13). Snout length, 25.6 to
33.3 9% S.L. (table 14). Eye diameter, 5.2 to
14.9 % S.L. (table 15). Eye to dorsal spine dis-
tance, 5.9 to 9.0 9%, S.L. (table 16).

Specimens examined.—99 of 17.5 to 325 mm.
S.L., from Massachusetts, southward along the
Atlantic coast, around the coast of Florida into
the Gulf of Mexico, the Bahamas, and throughout
the West Indies (fig. 39). _

The specialized scalation and spination on
the caudal peduncle (usually a sex-associated
character) is not clearly understood. Two large
fresh specimens with orange-colored curved spines
on the peduncle have been reported to us (per-
sonal communications, Eugenie Clark, Cape Haze
Marine Laboratory, and Craig Phillips, U.S. Fish
and Wildlife Service). The three largest speci-
mens examined have recurved spines on the
peduncle—a 325-mm. S.L. male has 3 dorsal and
2 'ventral strongly recurved spines on each side of
the peduncle; a 322-mm. male has 2 dorsal and 2
ventral spines similarly located (both of these
specimens have a patch of bristles extending
from the recurved spines onto the body); & 288-
mm. female has 2 dorsal and 2 anal spines on each
side of the peduncle, that are smaller and only
slightly recurved in comparison to the spines of
the males, and the patch of bristles on the pe-
duncle of this female is relatively smaller. A
182-mm. specimen (sex unknown) has 2 pairs of
large recurved spines and sparse patches of bristles
on each side of the peduncle. A 115-mm. speci-
men (sex unknown) has.2 pairs of small and only
slightly recurved spines on each side of the
peduncle. No other specimeéns of this species
examined had paired peduncle spines. Specimens
with patches of bristles on each side of the pe-
duncle included females 136 and 158 mm. S.L.,
males 124 and 136 mm. S.L., and sex unknown
105, 123, 127, 131, and 138 mm. S.L. Several
specimens between 100 and 142 mm. lacked these
bristle patches, and no specimens less than 100
mm. had them. A 288-mm. female had large
ovaries but no macroscopic eggs, although females
of 158, 142, 136, and 136 mm. had large macro-

scopic eggs.
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FiGure 2.—Enlarged front view of upper part of head
showing measurement from eye to insertion of dorsal

The various outlines (dots,
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ANGLE OF Ohil OPENMING
PERPENDICUL AR THROUGH

DORSAL_SPINE INGERTION M{f ephano/epl's‘

Al ~.

S. hispidus
38mm. S.L.

A. pullus
36.5mm. S.L.

A heudelotii
37mm. S.L.

FiGuRE 4,—OQutlines of Stephanolepis, Amanses, and
Alutera, illustrating location of the pelvic spine, posi-
tional relation of the first dorsal spine to the eye, and
angle of the gill opening to the horizontal body axis.

Stephanolepis
hispidus

“~LINE OF ARTICULATION

Amanses

~~LINE OF FUSION

Alutera
heudelotir

Ficure 5.—Pelvic spines: Stephanolepis hispidus, 38 mm.
S.L.; Amanses pullus, 36.5 mm. B.L.; and Alulera
heudelotii, 37 mm, 8. L. Theratio of magnification of the
drawings is 1.0, 1.33, and 4.0.
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schoepfii
68 mm, S.L.

heudelotii
695 mm. S.L.

Fiaure 6.—Diagrammatic section of head region between
eye and nostrils, illustrating the relative number and
position of scale spines in this area: Alutera schoepfii,
68 mm. 8.L.; Alutera heudelotii, 69.5 mm. S.L.
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Pt

T

Alutera
schoepfii heudeloltii
68 mm. S.L. 695 mm.SL.

FIGURE 7.—Dorsal spines: Alulera schoepfiz, 68 mm. S.L.;
Alutera heudelotii, 69.5 mm. S.L,
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Stephanolepis Monacanthus
hispidus ciliatus

10.5 mm. ??

Ficure 8.—Scales of Stephanolepis hispidus and Monacanthus ciliatus, illustrating development of the scale spines with
increase in body size. The drawings are semidiagrammatic and are not drawn to the same relative proportion.

s

Ficure 9.—Alutera scripla, 31.0 mm, 8.L. (Combat station 438).
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FicURE 13.—Monacanthus tuckeri, 15.3 mm. 8.L. (Acad- FIGURE 14.—Monacanthus ciliatus, 11.0 mm. S.L. (Silver

emy of Natural Sciences of Philadelphia 84471). Bay station 476).
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Ficure 15.—Monacanthus ciliatus, 15.3 mm. S.L. (Gill
cruise 7, regular station 54).

FiguRE 18.—Amanses pullus, 17.5 mm. S.L. (Gill cruise
9, from stomach contents of Katsuwonus pelamis, Nov.
15, 1954; 1600).

Ficure 16.—Stephanolepis hispidus, 6.5 mm. S.L. (Gill
cruise 7, regular station 38).

Ficure 19.—Top: Alutera monoceros, 53 mm. 8.L. (U.S.
Ficure 17.—Stlephanolepis hispidus, 16.2 mm. S.L. (Gill -National Museum 117022). Bottom: Aluiera scripia,
cruise 8, regular station 48). 53 mm. S.L. (Gill cruise 8, regular station 52).

566129 0—61——4
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} o ey -
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Ficure 20.—Top: Alutera scripta, 119 mm. S.L. Bottom:
Alutera monoceros, 122 mm. S.L. (Both from Combat o .
station 459.) Note differences in body depth, caudal ~ FIGURE 23.— Alutera schoepfir. Top: 126 mm. S.L. (Unf'
peduncle, and caudal-fin length. versity of Florida 2542). Bottom: 176 mm. S.L. (Uni-
versity of Florida C-9-2053-3). Body pigment spots
that are frequently present on A. schoepfii of this size
are not present on these two specimens.

Fi1cUure 21.— Alutera monoceros, 545 mm. S.L. (Silver Bay
: station 1550).

Fraure 24.—Alutera schoepfii, 317 to 343 mm. S.1..
Fiaure 22.— Alutera scripta, 377 mm. S.L. (U.S. National (Tulane University 17106). Note variations in head

Museum 170118). profile and in size and position of the eye in this species.
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Fiours 25.—Alutera heudelotii, 230 mm. S.L. (Tulane University 16316).
dorsal spine.

Note the small distance from eye to

F1GUre 26.—Amanses pullus, 45.5 to 58 mm. S.L. (Combat station 474).

Note variation in pigmentation.
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Ficure 27.—Amanses pullus, 158 mm. S.L. female
(University of Florida 7266). A. Lateral view. B.
Oblique view showing deep groove behind dorsal
spines.

Freure 28.—Amanses pullus, 322 mm. S.L. male (U.S.
National Museum 32096). Note prominent patch of
bristles and pairs of large recurved spines on peduncle.

Ficure 29.—Left, Monacanthus tuckeri. Top: 56.5 mm. S.L. male. Bottom: 40 mm. S.L. female. (Both Academy
of Natural Sciences of Philadelphia 84478.) Right, Monacanthus ciliatus. Top: Immature specimen, 54 mm. S.L,
Bottom: Immature specimen, 47.5 mm. S.L. (Both from Sanibel Island, Fla., August 19, 1959.) Note black line
on ventral flap of the male M. tuckeri and compare body profiles of the two species at similar sizes.
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Ficure 30.—Monacanthus ciliatus. Top: 92.5 mm. S.L. Ficure 31.—Top: Stephanolepis hispidus, 52.5 mm. S.L.
female. Bottom: 103 mm. S.L. male. (Both Uni- (@ill cruise 4, regular station 46). Bottom: Stephano-
versity of Florida 3611.) Note larger, recurved spines lepis setifer, 55 mm. S.L. (Combat station 459). Note
on caudal peduncle and black line on margin of ventral small spots and dashes of pigment and bars on caudal
flap of male. fin of S. setifer.
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Fraure 32.—Left: Stephanolepis setifer (Stanford University Natural History Museum 4772). Standard length and sex
from top to bottom, 101-mm. male, 95-mm. male, 98-mm. female, 96-mm. female. Right: Stephanolepis hispidus,
immature specimens (top two, Stlver Bay station 1315, bottom two, University of Florida No. C-7-1253-4). Standard
lengths from top to bottom, 103, 83.5, 88.5, and 88 mm. Note intraspecific and interspecific variation in size of eye.
The elongated second ray of the two males of S. setifer is not clearly shown.
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Ficure 33.—Stephanolepis hispidus. Top: 167 mm. S.L. female (Silver Bay station 1297). Bottom: 169 mm. S.L. male
(Silver Bay station 1210). Note the elongated second dorsal ray and patch of eaudal peduncle bristles on the male,
absent on the female.
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Ficure 34.—Relation of eye to dorsal-spine distance and standard length for Alufera schoepfii and Alulera heudelotii.
Specimens larger than 100 mm. can be distinguished by this character.



FILEFISHES (MONACANTHIDAE) OF THE WESTERN NORTH ATLANTIC 89

— —— T —— ——T—— ——
Alutero j
30~ * schoeplii . 1
x heudeloti/ x °
175 .
] l
20 —
150 * S A =
- . e, a
- L
5 ﬁ
a .
a
> * 4
10~ Y o
P
125 . 80 T
— - -
E I .
- 70
E
T o L 1 €
- 6 20 30 30 50 T
100 STANDARD LENGTH o -
w t " ) 1
o -
- o
a | -
[0} - °
m 75 . % N 1
a8 °
L » °
R
8 ¢
ax
L 5
2% > %
50 . o -
r x A a ° ° J
Aa <
. T % Alutera
&t o - schoepfi
25— Y x heudelotii ]
I b -{9'0" o scripta
| ‘...S. 3 A monoceros
Y] ’
$°
-8
oL L PR RS R T MR
[+ 50 100 300 350 400

) 760 750
STANDARD LENGTH (mm)

Ficure 35.—Relation of body depth to standard length for Alufera schoepfii, Alulera heudelotii, Alutera scripta, and
Alutera monoceros. Insert graph illustrates difference in depth between Alufera schoepfii and Alufera heudelotii at
sizes less than about 35 mm.
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FigUure 36.—Relation of body depth to standard length for Monacanthus ciliatus and Monacanthus tuckeri.
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Ficure 38.—General distribution of specimens examined of Alufera monoceros, Alulera scripia, Alutera heudelotii, and
- Alutera schoepfii.
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Fiaure 39.—General distribution of specimens examined of Monacanthus ciliatus, Monacanthus tuckeri, and Amanses
pullus.
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Ficure 40.—General distribution of specimens examined of Stephanolepis hispidus and Stephanolepis setifer. (No
attempt has been made to indicate all records where collecting stations were closely spaced.)
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hispidus and Stephanolepis setifer taken at the surface
off the southeastern Atlantic coast of the United States Ficure 42 —Chart of the waters off North Carolina
by dip net and meter larvae net on cruises of the Gill, showing the concentrated bottom-trawling stations made
Combat, and Silver Bay. The 20-fathom contour line is by the Silver Bay in September 1959 and indicating the
represented by the linc of dots. The approximate axis stations at which Stephanolepis hispidus wastaken

of the Gulf Stream is represented by the line of dashes. (black squares) and was not taken (open squares).



TaBLE 1.—Dorsal ray—anal ray relation for 10 specimens

Anal soft rays

TaBLe 2.—Dorsal ray—anal ray relaiion for 47 specimens
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TaBLE 3.—Dorsal ray-anal ray relation for 125 specimens
of Alutera schoepfii
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TaBLE 5.—Dorsal ray—anal ray relation for 52 specimens

of Monacanthus tuckeri
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TaBLE 6.—Dorsal ray-anal ray relation for 239 specimens
of Monaecanthus ciliatus
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TasLE 7.—Dorsal ray—anal ray relation for 975 specimens

TaBLE 4.—Dorsal ray—anal ray relation for 68 specimens
of Alutera heudelotii
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TasLe 8.—Dorsal ray-anal ray relalion for 133 specimens
of Stephanolepis setifer
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Figure 9.—Dorsal ray—anal ray relation for 81 specimens TaBLE 10.—Dorsal ray—anal ray relation for 133 speci-
of Amanses pullus mens of Stephanolepis setifer and 975 specimens of
Dorsal soft rays Stephanolepis hispidus
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TaBLE 11.—Numbers of pecioral soft rays in western North Atlantic Monacanthidae

[Counts of rays from both sides; not recorded with respect to right and left sides; rudimentary pectoral spine not included in counts]

Specles 9-10 10-10 10-11 11-11 11-12 12-12 12-13 13-13 13-14 14-14 14-15 15-15

Alulera monoceros. Y SOSRETN) SRR (U - —- b () J R P ——
Alutera scripta. . I DR DN IR 2 2 41 2 2
Alutera schoepfii . — 6 63 23 61 3 b2 D

Alutera heudelotii. R DO 3 40 9 [ I
Monacanthus tuckeri___________f_ o |eeeeeoo__ 3 84 ... b3 (RN PSRN (VUSRS (R RSP,
Monacanthus ciliatus_ - 1 4 18 148 10 11 b U VORI PRSP FEPSRRRIIS SRS,
Stephanolepis hispidus. ... U SR [ R 5 10 236 42 [ 20 D
Stephanolepis setifer.. . 19 16 83 P P I m—— -
Amenses pullus. - oo e e 3 54 8 T ) T (.

TaBLE 12.— Relation of body depth to standard length in Monacanthidae of the western north Atlantic, by species and millimeler
intervals

{In percent of standard length for grouped millimeter intervals of standard length]

Body depth in percent of standard length
Standard length (mm.) Alutera Monacanthus Stephanolepis
Amanses
pullus
MONOCceros scripta schoepfii heudelotii tuckeri ciliatus higpidus setifer

43.348.6 | |ecemaeeas
- —— 46, 2-51.7 47.2-52.2 | oo
______________ 48,7-51.9 48, 4-57.8 38.9
.............. 51.2-58.7 50.2-54.8 |- oo
215 51.2-50. 6 51.8-56,6 [-cncemnmaw-znn
22.6-24. 5 52.8-55.7 51,7-50. 6 40.3
23.1-25.9 52,9-58.0 52,0-57.3 38.6-39.1
25.9 51,3-58.0 54.3-56.3 38.8-44.2
25.2 53.9-50.0 51.9-54.9 40,8-43.3
27.4-28.0 53.4-60.0 50. 4-58. 6 41.8-46.9
27.7-20.2 53.9-62.6 52.7-55.7 40.8-43.2
28.8-30.2 48.3-62.2 55. 5-58. 4 43.3-45. 1
.............. 54.8-63.6 49.1-55. 9 45, 1-46. 6
30.0 54,4-85.2 48, 4-56.8 45.4-46.2
20.5-31.4 51.3-61.0 48, .9 42,147, 2
31.0-31.5 9.8-60.1 |- PO, 41, 5-46.7
30.2-33.1 49.4-65.8 | ___..____ 40.8
______________ 50.4-58.2 | __.__________ 47.3

35.0 50.0-50. 2 -

31.6-31.71 354431 | 385421 | e e

- - 49.3
.............. 46.9-48.3
35.0 -
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TaBLE 13.—Relation of head length to standard length in Monacanthidae of the western North Atlantic, by species and

millimeter intervals
[In percent of standard length for grouped millimeter intervals of standard length]

Head length in percent of standard length

Standard length (mm.) Alutera Monacanthus Stephanolepis 1
pullus
monoceros scripta schoepfil heudelotii tuckeri ciligtus hispidus setifer

............... 34.4-41.4 oo
................ 3 3 34,3-38.3 37.5-40.2 | ooooae .
23.3 34.0-38.2 35,8-87.7 42.9

25.2-26.9 33.3-37.1 35.7-37.0

25, 3-25. 5 34.4-37.8 35.7-36.3

27.4-27.9 34.8-35.7 35.0-37.8

29.6-29.7 33.5-36.5 34,5-36.7

81.6-31.8 5 A, 2.4-33.3 33.0-36.1 34.1-36.3

5822 |amm e 34.8-34.9 32.8-33.3 33. .9 35.4

33.1-36.1 . . 3 32. . 8 .

TABLE 14— Relation of snout length to standard length in Monacanthidae of the western North Atlantic, by species and

millimeter intervals
[In percent of standard length for grouped millimeter intervals of standard length]

Snout length in percent of standard length

Standard length (mm.) Alutera Monacanthus Stephanolepis
Amanses
R pullus
‘monoceros scripta schoepfii heudelotii tuckeri ciliatss higpidus selifer
____________________________ 14.420.0 |-
............... 16.4-21.0 17.5-10.3 18,4210 | oo
12,0 16.6-21.9 18.2-20.5 19.0-21.6 25.7
14.1-16.7 19.3-25.2 19.4-20. 4 20.4-21.3 |-ooeoooo.
21.9 15.8-16.6 21.4-25.1 19, 6-22. 21.2-28.2 |como ol
22.6-23.8 18.8-18.9 22,2-23.9 22.0-24.3 21, 7-25.7 .3
23.7-25.1 20.8-21.8 23.7-25.1 2]1.5-24.8 23.6-25.1 27.8-28,8
22.4 23.8-23.9 20.2-23.0 21.4-24.2 23.5-24.3 27.4-28 6
25.0 23.0-24.7 23.3-24.9 22.5-24.9 25.1 27.1-28.0
25. 7-26. 9 23.1-25.5 3 92.8-24.9 22.7-25.0 23.4-24.7 26, 6-28. 4
25.8-28.7 23.5-27.0 . 23.8-24.6 23.2-28.0 24.3 25, 9-27. 4
26.0-28.0 25,5-27.3 . 23.3~25.2 22.6-25.1 26.8 26.9-33.3
24.7-27.8 . 21.9-24.5 22.8-25.2 20.6-24.9 26,9-27.8
24.2-28.6 - 23.4-25.7 2].2-24. 4 24,2-25.6 26.5-28.9
22.5-27.5 27.2-271.9 | ... 22.4-24.3 22.5-95.1 22,.1-23.9 26.0-27.8
24.8-26.7 26.2-28.7 |- |emil 23.3-26.0 |---—--- 25.9-27.2
25.1-27.1 26.7-27.9 |- - 21.3-27.5 |-- 28.9
24.8-27.8 27.1-27.7 23,3259 | oo e
23.3 23.6-27.0 26.6-28.0
0-28.1 24, 2-26.5 26,9-28.2
24.2-26.9 -
27.
23,6-27.6
23.9-26.7
..... 23.3-26.1
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TABLE 15.—Relation of eye diameter to standard length in Monacanthidae of the western North Atla