SYSTEMATIC STATUS, VARIATION AND DISTRIBUTION OF FOUR
MIDDLE AMERICAN CICHLID FISHES BELONGING
TO THE AMPHILOPHUS SPECIES GROUP,
GENUS CICHLASOMA'

By WiLLIaM A. BUSSING? AND MICHAEL MARTIN?®

ABSTRACT: Cichlasoma longimanus, C. margaritiferum, C. rosratum and C.
robertsoni form a complex within the Amphilophus species group. Their tax-
onomic history is reviewed and synonymies presented. Cichlasoma popenoei Carr
and Giovannoli is placed in the synonymy of C. longimanus. C. margaritiferum,
known only from the type, is maintained as a valid species.

Geographic variation of meristic, morphometric and color traits is dis-
cussed, but subspecies are not defined. Coloration in life, sexual dimorphism,
juvenile distinctions and ecology are discussed for each species. A key is provided
to distinguish the four species.

The roles of historic events and competition are discussed in relation to
present geographic distribution.

INTRODUCTION

The first cichlids to reach Central America from South America in the Late
Mesozoic or Early Cenozoic have since given rise to several phyletic lines which
were recognized as ‘“‘sections” of Cichlasoma by the only reviser, Regan (1905;
1906-08). Subsequent authors have treated these divisions as genera, subgenera or
maintained them as non-taxonomic categories pending complete revision of
Cichlasoma.

During our studies of Middle American cichlids, we have found Regan’s
divisions of Cichlasoma very useful and, in large part, representative of phyletic
groupings. Nevertheless, Regan’s keys to Cichlasoma, still the only comprehen-
sive ones available, often fail in practice, now that considerably more material of
wide-ranging species is available. Hubbs’ (1936) detailed account of Cichlasoma
urophthalmus from Yucatan is still the only attempt to examine the geographic
variation of a Middle American cichlid. It is now possible to determine the com-
plete range of many Middle American fishes, and to make decisions regarding
their relationships. The present study is an attempt to clarify the status of four
species, which comprise the longimanus complex of the Amphilophus group, until
Cichlasoma and allied genera can be thoroughly revised. Studies of the
Cichlasoma nigrofasciatum and C. dovii complexes are in preparation.
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Jordan, Evermann and Clark (1930) pointed out that the generic name
Amphilophus Agassiz has priority over Astatheros Pellegrin if the species in the
two groups are united. We follow Miller (1966) in referring members of the
longimanus complex to the Amphilophus group. Most divisions or groups of
Cichlasoma are represented by species heavily concentrated about the Rio
Usumacinta in southern Mexico and Guatemala (Miller 1966). Unlike others, the
Amphilophus group is notable for its large southern, and Pacific slope representa-
tion. Sixteen species tentatively comprise the Amphilophus group: Cichlasoma
robertsoni, C. margaritiferum, C. macracanthum (Giinther), C. guija Hildebrand,
C. heterodontum (Vaillant and Pellegrin) and two undescribed species (Miller
1966) are confined to northern Middle America; C. rostratum, C. altifrons (Kner
and Steindachner), C. alfari Meek, C. lyonsi Gosse, C. calobrense Meek and
Hildebrand, C. labiatum (Giunther) (probably including C. lobochilus, C.
erythraeum and C. dorsatum), C. citrinellum (Glinther) (probably including C.
basilaris and C. granadense), and an undescribed species occur in southern Mid-
dle America; and C. longimanus has a wide central distribution. C. atromaculatum
Regan and C. ornatum Regan from northern South America may also belong to
this group.

Regan (1906-08) summarized many of the characters of Section Astatheros
(preoccupied by Amphilophus) and others are included below: produced snout,
upper profile of snout straight, maxillary not extending beyond vertical of
anterior margin of eye; pectoral fins long, reaching origin of anal fin or far
beyond; basic color pattern comprising five to nine cross bars on body.

We have chosen C. longimanus, margaritiferum, rostratum and robertsoni for
study because of their combination of common traits, which has led to confusion
in the literature, and because they were in great need of comparative study. Other
Amphilophus group species, such as C. macracanthum and C. altifrons, are similar,
but can be distinguished fairly well using existing literature. C. macracanthum,
which is sympatric with longimanus, is distinguished by its rounded caudal fin,
free lower lip fold (no frenum, except in some juveniles), lower dorsal and anal
spine counts, and little or no spotting on soft dorsal and anal fins. The longimanus
complex, in addition to Amphilophus group traits has: a large lateral spot on the
body over tip of pectoral fin, a smaller spot on caudal fin base, spotted soft dorsal
and anal fins, truncate or slightly emarginate caudal fin, fold of lower lip inter-
rupted (with frenum) and often bright blue spots or vermiculations on head and
anterior body.

C. robertsoni and longimanus each have developed into several recognizable
local races, which are sufficiently distinct to merit taxonomic recognition. We,
nevertheless, have confined ourselves to clarifying distributions and relationships
to species level. Although we have divided species into geographic units (Fig. 1)
for analysis, these “Populations” do not necessarily correspond to subspecific
units. A detailed analysis of geographic variation is not one of the objectives of
this paper.
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MATERIALS AND METHODS

We have examined 1,464 specimens of C. longimanus, 222 specimens of C.
rostratum and 776 specimens of C. robertsoni, including the holotype of C. pop-
enoei. Considerable data were obtained about the holotype and only known
specimen of C. margaritiferum, because of uncertainties regarding its status and
distribution. We collected most material from all of Central America except
Guatemala. Loan specimens largely from Mexico, Guatemala and British Hon-
duras, supplemented our own collections.

Specimen localities were plotted on a map and grouped into six geographic
units (Fig. 1) referred to as Populations A through F. On the basis of preliminary
counts and measurements, an effort was made to adjust the boundaries of each
Population to correspond to natural breaks in genetic continuity either at specific
or subspecific level. Populations A and B lie entirely on the Atlantic versant and
comprise northern and southern populations of robertsoni. Population C repre-
sents the Atlantic slope segment of Jongimanus, which recently has been in con-
tact with Pacific slope Jongimanus through a Rio Choluteca-Rio Patuca connec-
tion. Populations D and E include a northern and southern Pacific segment of
longimanus. Population F comprises an Atlantic allopatric population of
longimanus and the Atlantic species, rostratum.

Initially 15 meristic counts and 21 body measurements were made and sex
recorded on a minimum of 25 specimens from each Population (number of dor-
sal, anal, pectoral, pelvic and caudal soft and spinous elements; total gill rakers;
pored scales in upper and lower lateral lines; longitudinal scales; scales above and
below lateral line; caudal-peduncle scale count; and total vertebrae. Standard
length, head length, orbit diameter, snout length, length of upper jaw, bony in-
terorbital distance, suborbital width, body depth, least depth of caudal peduncle,
length of caudal peduncle, predorsal distance, preanal distance, prepectoral dis-
tance, prepelvic distance, length of pectoral, pelvic and caudal fins, length of dor-
sal and anal fin bases, length of sixth and last dorsal spines). Specimens were
selected from several localities within each geographic unit. These data were
analysed and 12 meristic and 6 proportional measurements were found valuable
in differentiating populations. Additional counts were made and meristic data
were tabulated in geographic sequence for trend analysis within each Population.
General intraspecific variation was discussed using these results. Counts from 100
specimens from throughout each Population (except 50 specimens from Popula-
tion A) were used in preparing the graphs of meristic variation (Figs. 2 and 3). We
use the term ‘‘significant” in discussing meristic variation between pairs of
Populations in the sense of Hubbs and Hubbs (1953), regarding overlap of rec-
tangles constructed from two standard errors on each side of the mean. Total
vertebral counts (including hypural complex) for each species are based on fewer
specimens (Table 1).

Proportions from approximately 50 specimens, throughout the size range of
each species (longimanus from Atlantic and Pacific versants were analyzed
separately) were used in preparing scatter graphs (Figs. 4-7). The fact that
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FIGURE 2. Meristic variation of populations of Cichlasoma robertsoni, C. longimanus and C.
rostratum. The graphic presentation is that of Hubbs and Hubbs (1953), showing the range,
mean, two standard errors on each side of the mean (black bar) and one standard deviation
on each side of the mean (black and white bars). Meristics of the holotype of C.
margaritiferum are included.
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FIGURE 3. Meristic variation of populations of Cichlasoma robertsoni, C. longimanus and C.
rostratum. See figure 2 for method of graphic presentation.
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TABLE 1

Total vertebrae, including hypural complex, in Cichlasoma rostratum,
C. robertsoni and two major populations of C. longimanus

Species Number of Vertebrae

27 28 29 30
C. rostratum 2 39 1
C. robertsoni 40 1
C. longimanus (C, D, E) 6 79 2
C. longimanus (F) 5 24

specimens were chosen from throughout each Population of each species, ac-
counts in part for the wide spread of data of a few proportions. Three additional
characteristics, angle and contour of dorsal profile and pectoral fin extension, are
useful in distinguishing local populations of longimanus. Pectoral fin extension is
the point on the body reached by the tip of pectoral fin and is measured by the
anal fin element over which base it lies.

Counts and measurements conform to methods described by Hubbs and
Lagler (1958) with one exception: the last two dorsal and anal rays are counted as
one, only when closely approximated at the base; when the base of the last ray is
not adjacent to the penultimate ray, each ray is counted separately. The following
count and measurements are not defined in Hubbs and Lagler: longitudinal scales
are counted commencing with first scale of row immediately below upper lateral
line and terminating at end of hypural plate; preanal, prepectoral and prepelvic
distances are measured from tip of snout to origin of each respective fin; length of
caudal fin is the distance from end of hypural plate on midline to most posterior
tip of caudal fin.

Life colors were recorded in the field from living material or obtained from
color photographs of freshly captured specimens.

Sex was determined externally from the shape of the urogenital papilla, and
confirmed on a random basis by gonadal inspection. Specimens less than 50 mm
in standard length (SL) were found to be immature and not sexed.

The locality map (Fig. 1) shows all localities from where material was ex-
amined for the study. When several collections were made at a specific locality,
only a single record appears on the map. The distribution map (Fig. 8) was based
on specimens used in this study and previously unpublished records of specimens
located at UMMZ and USNM.

The genus is often omitted from the scientific name of species treated in this
study, when no confusion can incur. Although several nominal genera are dis-
cussed in the paper, only Cichlasoma is currently considered valid.

The majority of the collections have been deposited in the Natural History
Museum of Los Angeles County (LACM) and the Museo de Zoologia, Univer-
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