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Fraser, Thomas H., and Ernest A. Lachner. A Revision of the Cardinalfish
Subgenera Pristiapogon and Zoramia (Genus Apogon) of the Indo-Pacific
Region (Teleostei: Apogonidae). Smithsonian Contributions to Zoology, number
412, 47 pages, 20 figures, 6 tables, 1985.—Characters distinguishing 10
subgenera recognized in the genus Apogon of the cardinalfish family Apogon-
idae by the authors are given in a key. Diagnostic accounts of the two
subgenera Pristiapogon and Zoramia are provided. A key to the six species of
the subgenus Pristiapogon includes A. abrogramma, new species, A. kallopterus
Bleeker, A. exostigma (Jordan and Starks), A. fraenatus Valenciennes, A.
menesemus Jenkins, and A. taeniopterus Bennett. The key to the four species
of the subgenus Zoramia includes A. leptacanthus Bleeker, A. perlitus, new
species, A. gilberti (Jordan and Seale), and A. fragilis Smith.

Data for important meristic and certain morphological characters are
tabulated. All species are illustrated by photographs or drawings. The ac-
counts of the species include primary synonymy, diagnosis, description,
geographic distribution, life history data pertaining to oral incubation, dis-
cussion of relationships, and material studied.

Apogon abrogramma is characterized by having seven first dorsal spines; the
preopercular ridge and infraorbital edges serrated; a narrow, dark mid-body
stripe from snout to base of caudal fin; no basicaudal spot; and well-developed
gillrakers numbering 10-13. Apogon perlitus is characterized by having a
black alimentary canal; six first dorsal spines; nine soft anal fin rays; a very
small basicaudal spot; a dark gular mark; the side of caudal peduncle with a
cluster of diffuse melanophores; 4 to 8 short, dark, vertical lines on body just
above base of anal fin; and the second dorsal fin is not produced as a filament.

Geographic distributions are plotted on maps for the 10 species comprising
the two subgenera. Several species are widespread, extending from the Red
Sea or the East African coast to eastern Oceania, whereas other species have
more restricted distributions in parts of the Indo-West Pacific region. Apogon
kallopterus has the most extensive distribution, extending from the Red Sea
eastward to the Tuamotu Archipelago, Pitcairn Island, and the Hawaiian
islands. Apogon menesemus is restricted to the Hawaiian and Johnston islands,
whereas A. perlitus and A. gilberti share similar and limited distributions in
the central portion of the study region, in the Philippine Islands, southern
Palau Islands and the New Guinea area. Other distributional patterns were
observed, such as the occurrence of A. abrogramma in the Indian Ocean
eastward to the Philippine Islands.
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A Revision of the Cardinalfish
Subgenera Pristiapogon and Zoramia

(Genus Apogon)
of the Indo-Pacific Region

(Teleostei: Apogonidae)

Thomas H. Fraser
and Ernest A. Lachner

Introduction

Revisions of two subgenera in the genus Apo-
gon Lacepede are treated in this paper. Both of
these groups contain species that are widespread
and commonly represented in fish collections.
We examined about 17,900 specimens alto-
gether in the 10 species we recognize. The ex-
tensive secondary synonomy is to a great degree
not to be relied upon by students of Apogon,
because many species have been confused. We
present only the primary synonyms for each spe-
cies, after reviewing approximately 400 nominal
species' descriptions in the family and from ex-
amination of nearly all of the extant type material
by both of us. Summaries of the species in each
subgenus provide the reader with our historical,
taxonomic, distributional, and biological notes.

In 1870 Klunzinger recognized three sub-

Thomas H. Fraser, Environmental Quality Laboratory, Inc.,
Industrial Park, 1009 Tamiami Dr., Port Charlotte, FL 33952.
Ernest A. Lachner, Department of Vertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washing-
ton, D.C. 20560.

genera of Apogon and named one of them Pristia-
pogon. Since then, authors have treated Pristia-
pogon either as a subgenus of Apogon or as a
genus; for example, Weber and de Beaufort
(1929) and Smith (1961), respectively. Most au-
thors have used the characters mentioned by
Klunzinger (1870:715) to distinguish this group
of species from other cardinalfishes. An osteolog-
ical basis for Pristiapogon was provided by Fraser
(1972), who treated the group as a subgenus of
Apogon.

We include the following species in Pristiapo-
gon: Apogon fraenatus Valenciennes, Apogon ex-
ostigma (Jordan and Starks), Apogon kallopterus
Bleeker, Apogon menesemus Jenkins, Apogon tae-
niopterus Bennett, and Apogon abrogramma, new
species. All of these species are found only in the
Indo-West Pacific region. The difficulty in iden-
tifying these species can be summarized by an
examination of the synonomy provided by We-
ber and de Beaufort (1929) for A. fraenatus and
by J.L.B. Smith's (1961) comments on species he
treated. Weber and de Beaufort confused three
species as well as listing taxa of doubtful status.

1
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Smith noted one of the problems that commonly
occurs, that of presumed gradation in color pat-
terns.

Once the important aspects of color pattern
are understood, all of these species show only
minor qualitative changes, even over the vast
distance between the Red Sea and the Hawaiian
Islands. Such determinations can be made from
having abundant material to examine. Most mer-
istic characters are very stable and do not differ
among closely related species; for example, A.
menesemus-A. taeniopterus species pair and A. ex-
ostigma-A. abrogramma species pair. These two
apparently allopatric pairs differ only in their
color patterns (see specific sections on color).
Sympatric species may differ not only in color
pattern but also in one or more meristic or mor-
phometric characteristics, usually with some
overlap in frequency (see tables). These quanti-
tative features are especially valuable when work-
ing with faded, preserved material.

The maximum size is variable among the spe-
cies from about 85 mm SL for A. fraenatus to
150 mm SL for A. taeniopterus. Several species
are known to be oral egg-brooders. This special-
ized activity has not inhibited the widespread
occurrence of Apogon kallopterus from the Red
Sea to the outer reaches of Oceania (Figure 4).
These species treated herein have been collected
from various coral reef environments, mostly
from tide pools down to about 30 meters depth.
We have no evidence that any of these species
enters brackish or freshwater as reported by We-
ber and de Beaufort (1929:297).

In 1917 Jordan proposed a new genus, Zora-
mia, based on Apogon graeffii Giinther. Only a
few authors have used this name other than as a
synonym of Apogon; for example, Munro
(1958:176). The characters provided by Jordan
are mostly confined to two species and therefore
are not useful at the generic or subgeneric level.
Fraser (1972) provided an osteological basis for
Zoramia and treated the group as a subgenus of
Apogon.

Although the three species of Zoramia that we
recognize as valid were clearly described, some
disagreement still exists (Hayashi, 1980). We in-

clude the following species in Zoramia: Apogon
leptacanthus Bleeker, Apogon gilberti (Jordan and
Seale), Apogon fragilis Smith, and Apogon perlitus,
new species. All of these species are found only
in the Indo-West Pacific region.

Two species had oral egg masses and a third
exhibited buccal enlargement but no eggs. Apo-
gon leptacanthus, although widely distributed,
does not have so extensive a distribution as A.
kallopterus. All species of Zoramia have been col-
lected from coral reef environments. None of
the collection data suggests that these species
enter brackish or freshwater.

METHODS AND MATERIALS

Our methods of taking and recording meristic
data and measurements are given below.

Standard length. Symphysis of upper jaw to base of hypural
plate.

Body depth. Origin of first dorsal spine to insertion of
pelvic spine.

Head length. Front of symphysis of upper jaw to posterior-
most membrane of opercle flap.

Upper jaw length. Front of symphysis of upper jaw to mid-
posterior edge of maxilla.

Snout length. Front of symphysis of upper jaw to anterior
edge of orbit.

Eye length. Horizontal orbit distance to edge of bony
borders.

Pectoral fin length. From the dorsal anterior base to tip of
longest ray.

Pelvic fin length. From the origin of pelvic fin spine to tip
of longest ray.

Caudal peduncle depth. Least depth in vertical plane.
Caudal peduncle length. Horizontal distance from end of

the base of the anal fin to lower hypural base.
Spine length. Base of spine to its tip.
Interorbital width. Least distance between the dorsal bony

edges of the eyes.
Dorsal and anal fin-rays. All elements with the last ray, a

double element with a single support, counted as one.
Pectoral fin-rays. All elements counted with no differentia-

tion between branched and unbranched elements.
Gillrakers. All elements counted and divided into rudi-

ments and well-developed rakers, the gillraker in the angle
included as part of the lower arch count and separate from
the upper arch gillrakers. Rudiments are very small, un-
developed structures.

Lateral-line scales. Pored scales from posttemporal bone to
base of hypural plate.
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Longitudinal rows of scales above lateral line. Same
method as lateral-line count starting with scale in trans-
verse row just above first pored scale.

Transverse scale rows. Rows of scales from origin of first
dorsal fin (but not median row) counting downward and
backward to but not including lateral line, and rows of
scales from anal fin origin counting upward and forward
to but not including lateral line.

Predorsal row of scales. Median row of scales on nape from
anteriormost one to origin of first dorsal spine, including
last scale at spine, which is hardly visible in some speci-
mens.

Circumpeduncular scales. Rows around peduncle at nar-
row portion divided into those above lateral line, the two
lateral line rows and those below the lateral line.

Records and data pertaining to literature re-
ports of species are not included in this study if
the specimens were not examined by one of us.
Such records have not been plotted on the dis-
tribution maps.

PRESENTATION OF DATA.—All of the speci-
mens studied are grouped by major geographic
areas in the "Material Examined" section for each
species. Data referring to type specimens, includ-
ing those pertaining to synonymies, are identified
and treated separately. The data for each lot of
type material include the catalog number, total
number of specimens (size range in mm standard
length, SL), depth of capture, date of collection,
and principal collector and field station number.
Data referring to non-type specimens have been
abbreviated and include the catalog number, to-
tal number of specimens (size range), pertinent
locality and only the important published station
numbers, such as those for the Albatross-PhWip-
pine Expedition.

Synonymies are based on examination of the
original specimens, a diagnostic description, or a
published illustration.

All of the localities for each species reported
under "Material Examined" are plotted on a
map. The symbols on the maps may represent
one or more collections taken at different times
and one or more specimens.

Oral incubation was checked by examining the
mouth cavity of all of the larger specimens.
Where we found eggs in the mouth, the size of
specimens is listed under the section "Life His-
tory."

ABBREVIATIONS.—The following acronyms
are used to designate institutions and collections
cited:
AMNH American Museum of Natural History, New

York
AMS Australian Museum, Sydney

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

CAS California Academy of Sciences, San Francisco;
also houses collections formerly at Stanford
University (CAS-SU), including the George
Vanderbilt Foundation collections (GVF regis-
ter numbers)

FMNH Field Museum of Natural History, Chicago.
MCZ Museum of Comparative Zoology, Harvard

University, Cambridge
MNHN Museum National d'Histoire Naturelle, Paris
NHMW Naturhistorisches Museum, Wien (Vienna)

QM Queensland Museum, Brisbane
RMNH Rijksmuseum van Natuurlijke Historic Leiden

RUSI J.L.B. Smith Institute of Ichthyology, Gra-
hamstown, South Africa

SMF Natur-Museum and Forschungs-Institute
Senckenberg, Frankfurt-Am-Main

UG University of Guam, Mangilao
USNM collections of the former United States Na-

tional Museum, deposited in the National Mu-
seum of Natural History, Smithsonian Institu-
tion, Washington, D.C.

UTAI Tel Aviv University, Israel
YCM Yokosuka City Museum, Yokosuka, Kanagawa,

Japan
ZMA Zoologisch Museum, Amsterdam
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Apogon

Key to the Subgenera of Apogon

1. Pored lateral-line scales incomplete, only pits present past second dor-
sal fin Brephamia Jordan, 1922

Pored lateral-line scales complete to base of caudal fin 2
2. Supramaxilla large, easy to detect Yarica Whitley, 1930

Supramaxilla absent 3
3. Some teeth enlarged as canines Paroncheilus Smith, 1963

No canine teeth 4
4. Pored lateral-line scales 35-37 Lepidamia Gill, 1863

Pored lateral-line scales 22-27 5
5. Scales in rows above lateral-line scales much smaller than lateral-line

scales, more than 35; alimentary canal black . . Zapogon Fraser, 1972
Scales in rows above lateral-line scales about same size as lateral-line scales;

if scales smaller, alimentary canal pale 6
6. Preopercular ridge and some infraorbital edges serrated 7

Preopercular ridge and infraorbital edges smooth 8
7. Seven visible first dorsal spines Pristiapogon Klunzinger, 1870

Six visible first dorsal spines Pristicon Fraser, 1972
8. Alimentary canal pale; six visible first dorsal spines

Apogon Lacepede, 1802
Alimentary canal black 9

9. Usually eight soft anal rays, if nine then black body stripes or seven visible
dorsal spines Nectamia Jordan, 1917

Nine soft anal rays; six visible first dorsal spines; no black stripes
Zoramia Jordan, 1917

Subgenus Pristiapogon Klunzinger DIAGNOSIS.—Seven spines in the first dorsal
fin; paired uroneurals absent; infraorbitals with
the upper edge serrated; preopercular ridge ser-

Pristiapogon Klunzinger, 1879:715 [type-species: Apogon rated; posterior and ventral edges of preopercle
fraenatus Valenciennes, 1832, by monotypy as a subgenus serrated; gillrakers 17-23; palatine teeth in one
o f Apogon]. r o w o r absent; pale stomach and intestine.

Key to the Species of the Subgenus Pristiapogon

1. Well-developed gillrakers 10-13 2
Well-developed gillrakers 16-19 5
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2. No spot at base of caudal fin Apogon abrogramma, new species
Large or small spot present on caudal peduncle near base of caudal fin

3
3. Body depth usually 34%-39% SL; circumpeduncular scales usually 14;

stripe same width posteriorly; spot diffuse in adults
Apogon kallopterus

Body depth usually 29%-34% SL; circumpeduncular scales usually 12;
stripe decreases in width posteriorly; spot well defined in adults . . . . 4

4. Caudal spot always above midsection of pored lateral-line scales; pectoral
rays usually 13 Apogon exostigma

Caudal spot located centrally on pored lateral-line scales; pectoral rays
usually 14 Apogon fraenatus

5. Vertical dark bar in caudal fin complete in adults . . . Apogon menesemus
Vertical dark bar incomplete, absent or interrupted in central part of

caudal fin Apogon taeniopterus

Apogon abrogramma, new species

FIGURES 1, 2

DIAGNOSIS.—A species of the subgenus Pristia-
pogon with a narrow, dark midbody stripe from
snout to base of caudal fin, no basicaudal spot,
11-13 well-developed gillrakers.

DESCRIPTION.—Important morphometric and
meristic characters are treated in Tables 1-3.
For general shape and pigment pattern see Fig-
ure 1. Proportions (as percent standard length
with holotype in parentheses): body depth (33.8)
30-35; head length (38.3) 38-42; eye length
(11.4) 11-14; snout length (11.2) 9-12; bony
interorbital width (5.9) 5-7; upper jaw length
(15.8) 14-19; caudal peduncle depth (16.4) 14-
16; caudal peduncle length (26.7) 22-27; dorsal
spine lengths—first (2.5) 2-3, second (8.9) 8-11,
third (20.0) 15-20, fourth (19.1)16-20, spine in
second dorsal (14.4) 12-14; anal spine lengths—
first (2.0) 2, second (13.6) 11-14; pectoral fin
length (23.7) 21-25; pelvic fin length (23.3) 21-
23.

Second dorsal fin 1,9; 2 anal spines; pectoral
fin usually 13 (rarely 14); pelvic fin 1,5; well-
developed gillrakers 11-13 (2 upper rakers + 9
to 11 lower rakers), including rudiments 17-19
(2 to 3 rudiments + 2 rakers on upper arch; 9 to
11 rakers + 3 to 6 rudiments on lower arch),
holotype 2 + 2 - 10 + 4; pored lateral-line scales

23-25; transverse scale rows above the lateral
line 2; median predorsal scales 4-5; circumpe-
duncular scales 12 (5 + 2 + 5).

COLOR OF PRESERVED SPECIMENS.—The char-
acteristic color pattern consists of a dark, hori-
zontal midlateral body stripe extending from tip
of snout to mid-base of caudal fin. This strip
widest and darkest behind eye, its width about
one-half diameter of eye, gradually narrowing to
a thin streak on mid-caudal peduncle, usually
ending at caudal fin base.Stripe may extend onto
middle portion of caudal fin, but weakly devel-
oped with some dark chromatophores, or ob-
scure. Stripe on snout less intense than on trunk
and about equal in width to stripe on middle of
trunk. Stripe in smaller specimens more intense
than on larger ones. Opercle and base of pectoral
fin variably dusky. Lower portion of head and
belly with some dark, scattered chromatophores.
Remainder of head and trunk pale to light dusky.
Membrane immediately posterior to and at-
tached to first, second, and third dorsal spines
black, forming a narrow streak from base of first
spine outward to tip. Second dorsal and anal fins
with a narrow horizontal dark strip near bases.
Upper and lower margins of caudal fin blackish
from the procurrent ways to tips of lobes. The
streak and stripes sometimes faintly developed
or obscure. Remainder of these fins light dusky
to pale. Pectoral and pelvic fins pale.
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TABLE 1.—Variation in body depth and upper jaw length as a percentage of standard length in
species of the subgenus Pristiapogon.

Species
Body depth (% SL) Upper jaw length (% SL)

27 28 29 30 31 32 33 34 35 36 37 38 39 40 N' X 14 15 16 17 18 19 20 21 22 N X

A. abrogramma
A. exostigma
A. fraenatus
A. kallopterus
A. taeniopterus
A. menesemus

1 6 21 27 5 2
1 1 5 10 18 12 6 2

1 1 8 17
1 -

13 9 1
8 10 24 33 18
2 2 7 5 3
4 4 3 4 -

62 32.6
55 32.0
65 31.8

2 110 35.8
23 35.7
20 34.4

22 34 3
5 28 18 3

4 31 22
28 67

4
15 2
6 14
4 8

59
54
62

112
23

16.7
16.4
17.4
17.9
19.9

20 20.6

TABLE 2.—Variation of gillrakers and rudiments for species of the subgenus Pristiapogon.

Species
Upper arch Lower arch Both arches

6 N 12 13 14 15 16 17 18 N 16 17 18 19 20 21 22 23 N

A. abrogramma
A. exostigma
A. fraenatus
A. kallopterus
A. taeniopterus
A. menesemus

55 8
59 10
67 8
110 10

63 4.1
70 4.1
75 4.1
120 4.1

1 15 10 26 5.3
15 5 20 5.2

1 53 9
11 45 13

12 51 12
17 97 6

1 8 16 1

63 14.1
70 14.1
75 13.0
120 13.9
26 16.7

1 45 17
12 34 22

6 44 25
17 89 13

1 1

7 10

63 18.3
70 18.2
75 17.2
120 18.0

9 26 22.1
4 15 1 20 16.8 9 7 20 22.1

TABLE 3.—Variation of pectoral fin rays, circumpeduncular scales, and median predorsal scales for
species of the subgenus Pristiapogon.

Species
Pectoral fin rays Circumpeduncular scales

12 13 14 15 16 N 12 13 14 15 16 17 18 N

Predorsal scales

5 6 N

A. abrogramma
A. exostigma
A. fraenatus
A. kallopterus
A. taeniopterus
A. menesemus

76 1
3 80 2

6 84
150 5
49 1
1 36

77 13.8 42
85 13.0 18
93
155 13.0
50 13.0
37 14.0

42 12.0 1
18 12.0

44
44

14.0 46
2

1
9 86

47 12.0 2 34

45 5.0
44 5.0
36 4.9

97 13.9 5 25 62 92 5.6
6 24 16.5 4 2 14 20 5.5
1 7 16.8 1 14 15 5.9

ETYMOLOGY.—The specific epithet abro-
gramma is a Greek combination and refers to the
faint lateral stripe of this species.

GEOGRAPHIC DISTRIBUTION.—Known from
Indian Ocean localities (Figure 2) and the Phil-
ippine Islands.

REMARKS.—This species is distinguishable
from .4. exostigma in the absence of the dark,
caudal peduncle spot just above the lateral line
and in the reduced intensity of the dark, lateral,
midbody stripe.

MATERIAL EXAMINED.—257 specimens, the
largest 114 mm SL.

Holotype: USNM 213094 (98.8), Seychelles,
WofNWtipof Anonymel., 11 Feb 1964, IIOE-
ANSP sta F-44.

Paratypes: C O M O R O I S L A N D S : USNM
211584, 16 (68-92); Grande Comore I.; 27 Nov
1964; HOE Cr. 9, sta HA-14. USNM 211585,
23 (45-80), about 3.5 mi SW of S Pt. of Pamanzi
I., 24 Nov 1964, IIOE Cr. 9, sta HA-9. USNM
211586, 7(41-83), N coast Anjouan I., 21 Aug
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FIGURE 1.—Apogon abrogramma, new species: upper, USNM 211585, an adult, 75.2 mm SL
from the Comoro Is.; lower, USNM 211596, a juvenile, 32.0 mm SL from Mentawei Islands,
Indonesia.

1964; TE Vega Exp. sta 179, Bolin etal coll.
ALDABRA ISLANDS: USNM 211587, 4 (43-78), W
side of La Passe Hourareau, 10 Sep 1967, H.A.
Fehlmann 67-74. USNM 211588, 2 (48, 54), SE
portion of He Picard, 3 Dec 1964, IIOE Cr. 9,
HA-16. ALPHONSE ISLAND: RUSI 3309 (87), 2
Nov 1954. AMIRANTE ISLES: USNM 211589, 12
(52-81), St. Joseph Is., Ressource I., 8 Dec 1964,
IIOE Cr. 9, HA-19, USNM 211590, 9 (14-75),
D'Arros I., 5 Mar 1964, IIOE-ANSP sta F-87.
SEYCHELLES: ANSP 127821, 12 (69-89), Praslin
I., E of St. Ann's Bay, 22 Feb 1964, IIOE-ANSP
sta F-59. RUSI 3308, 2 (111, 114), Mahe, 29
Sep 1954. USNM 211591, 7 (69-100), taken

with holotype. CHAGOS ARCHIPELAGO: USNM
211592, 5 (45-76), Diego Garcia Atoll, 20 Jul
1967, H.A. Fehlmann sta 67-49. USNM 211593,
5 (57-75), Diego Garcia Atoll, 26Jun 1967, H.A.
Fehlmann sta 67-18. USNM 211594, 2 (43, 44),
Diego Garcia Atoll, H.A. Fehlmann sta 67-17.
USNM 211595, 2 (79, 84), Diego Garcia Atoll,
18 Jun 1967, H.A. Fehlmann sta 67-11. WEST OF

SUMATRA: USNM 211596, 26 (32-82), off Pulo
Siburu, Mentawei Is., 30 Nov 1963, Te Vega sta
104. USNM 211597, 5 (34-62), Pulo Siburu,
Mentawei Is., 1 Dec 1963, Te Vega sta 103.
MADAGASCAR: USNM IIOE-J. Rudloe sta 72, 5
(77-88), Nossi Be, 14 Feb 1964. USNM IIOE-


