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SPECIATION IN THE SERRANID FISH HYPOPLECTRUS
Michael L. Donieier

ABSTRACT

Research was conducted to determine the species status of individual color morphs of
fishes in the genus Hypoplectrus (family Serranidae). Crossing two morphs of Hypoplectrus
(H. unicolor x H. gema) in the laboratory produced an FI generation with an intermediate
phenotype to that of the parental types. This intermediate morph cannot be assigned to any
known morph and is thus termed a hybrid. Individuals of several Hypoplectrus morphs were
found to select only individuals of the same morph as a mate when provided a choice.
Individual fish can sometimes be forced to mate with an individual of a different morph by
not providing a choice of mates. The occurrence of hybrids was found to be low in the field,
corresponding to the low occurrence of mixed matings in the field. Some differences in
distribution were found between the different hamlet morphs. The new data provided by this
study indicate that the different color morphs warrant full species rank. It is hypothesized
that speciation in Hypoplectrus was driven by the rise and fall of sea level during the last ice
age.

Hypoplectrus is a genus of small, brightly colored coral reef fishes, commonly
referred to as hamlets. Hamlets belong to the Serranidae, a family defined by the
presence of three opercular spines and an exposed maxilla that slides outside of
the suborbital rim. Hypoplectrus is placed in the subfamily Serraninae along with
Serranus, Diplectrum, Serraniculus, Dules, Paralabrax, Schultzea, and Centro-
pristis; Dules is regarded as a senior synonym of Serraniculus by some ichthy-
ologists (Robins, pers. comm.). This subfamily is defined by the presence of three
predorsal bones and two supernary spines on the first dorsal pterigiophore (Jordan
and Eigenmann, 1890; Kendall, 1976).

The number of species recognized within the genus Hypoplectrus has been
historically debated. Hypoplectrus unicolor was the first member of the genus
described (Walbaum, 1792). Since that time authors have been divided between
recognizing Hypoplectrus as a monotypic genus (Jordan and Evermann, 1896;
Jordan et al., 1930; Meek and Hildebrand, 1925; Graves and Rosenblatt, 1980;
Robins et al., 1980, 1986, 1991); or a genus containing several distinct species
(Poey, 1852; Longley and Hildebrand, 1941; B6hlke and Chaplin, 1968; Randall,
1968; Thresher, 1978). The debate results from the complete lack of structural
differences between the described species; the only conclusive character that sep-
arates the species is coloration (Jordan and Evermann, 1896). Graves and Ro-
senblatt (1980) strengthened the monotypic argument with their electrophoretic
study of proteins; they found no significant allelic differences between the 10 color
morphs they studied. Fischer (1980b) did not reach a definitive conclusion re-
garding the taxonomic status of Hypoplectrus, but he suggested Hypoplectrus fits
Van Valen’s (1976) model of a multispecies complex. Thresher (1978) hypothe-
sized that ancestral Hypoplectrus was phenotypically plastic with regard to color
pattern, and that morphs that resembled non-predatory reef fish functioned as
agressive mimics (Wickler, 1968). Thresher (1978) described the selective ad-
vantage and increase in fitness that resulted from aggresive mimicry as the mech-
anism driving speciation of Hypoplectrus.

Genetic Control of Coloration. —Since Hypoplectrus morphs can only be distin-
guished by color pattern, understanding the genetic control of coloration is vital
for a speciation study. Laboratory breeding of hamlets has not been previously
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Table 1. Currently recognized common and scientific names of Hypoplectrus

Scientific name Common name
H. unicolor (Walbaum, 1792) butter hamlet
H. puella (Cuvier, 1828) barred hamlet
H. chlorurus (Valenciennes, 1828) yellowtail hamlet
H. indigo (Poey, 1852) indigo hamlet
H. nigricans (Poey, 1852) black hamlet
H. guttavarius (Poey, 1852) shy hamlet
H. gummigutia (Poey, 1852) golden hamlet
H. aberrans (Poey, 1868) yellowbelly hamlet
H. gemma (Goode and Bean, 1882) blue hamlet

attempted due to the anticipated difficulty in spawning adults and rearing the
larvae (Fischer, 1980b; Graves and Rosenblatt, 1980). Recent advances in the
culture of marine fishes have made a breeding study of Hypoplectrus possible.

Robins et al. (1980) proposed that Hypoplectrus is a polymorphic, monotypic
genus with coloration being controlled by a simple dominant/recessive system.
If this were the case, coloration must be controlled by a single gene, or more
likely, several genes that are linked. Under this condition a cross between different
color morphs would result in offspring resembling the parental types or another
known morph. An inter-morph cross producing offspring that resemble a described
color morph of Hypoplectrus would support the monotypic hypothesis. Hypo-
plectrus are simultaneous hermaphrodites (Longley and Hildebrand, 1941; Smith,
1975); offspring produced through self-fertilization could resemble a variety of
different color morphs under the monotypic hypothesis.

If each color morph of Hypoplectrus is an individual evolutionary unit, genet-
ically distinct from other morphs, the genes controlling coloration may be different
for each species. If this is true, a cross between two different colored hamlets may
likely result in hybrid offspring that resemble neither parent. The production of
hybrid offspring from an inter-morph cross would support the multispecies hy-
pothesis. Under the multispecies hypothesis, offspring produced through self-
fertilization would always resemble the parent species.

The most valuable information attained through controlled breeding would be
knowledge of the phenotypes produced through an inter-morph cross. If inter-
morph crosses produced a diagnosable hybrid F1, it would be possible to estimate
the amount of gene flow between morphs through field surveys by calculating the
relative abundance of hybrids. Early success of the laboratory breeding study
allowed the design of a field study.

Information regarding the amount of gene flow between hamlet morphs was
needed before a taxonomic decision could be made. Much of the Caribbean was
surveyed to gather information regarding the frequency of occurrence of hybrids
in nature. These surveys also provided data pertaining to the distribution of
hamlets throughout the Caribbean.

Mate Selection as a Possible Isolating Mechanism. —Gene flow between sympat-
rically occurring species is restricted by one or more isolating mechanisms. Iso-
lating mechanisms have been categorically described as premating, postmating
and postzygotic mechanisms (Table 3). If breeding experiments produce a hybrid
F1, postmating isolation between hamlet morphs could be ruled out. Postzygotic
isolation is a possibility but personal observations lead me to believe hybrid
hamlets are fertile: I have seen hybrid hamlets in the field that appear to be a




DOMEIER: SPECIATION IN HYPOPLECTRUS 105

Table 2. List of synonymous names for Hypoplectrus species

Names not used Senior synonym
H. vitulinus (Poey, 1852) H. puella (Cuvier, 1828)
H. bovinus (Poey, 1852) H. indigo (Poey, 1852)
H. pinnavarius (Poey, 1868) H. guttavarius (Poey, 1852)
H. maculiferus (Poey, 1871) H. aberrans? (Poey, 1868)
H. accensus (Poey, 1852) H. guttavarius (Poey, 1852)
H. affinis (Poey, 1861) H. chlorurus (Valenciennes, 1828)
H. crocotus (Jordan and Evermann, 1896) H. gummigutta (Poey, 1852)

result of hybridization and backcrossing. Also, a wild caught hamlet that could
not be identified as any known type of hamlet (suggesting hybrid origin) was self-
fertilized in the laboratory and produced fertile eggs that did hatch (this study).
Premating isolation includes ecological, temporal and ethological mechanisms.
Hamlets have widely overlapping ranges (Randall, 1968; Thresher, 1978; Do-
meier, present study) with up to seven morphs occuring on a single reef (Thresher,
1978; Domeier, pers. obs.). Field observations (Barlow, 1975; Fischer, 1980b;
Domeier, pers. obs.) show that there are no temporal differences in Spawning
season or time between the hamlets. The final possibility, a behavioral isolating
mechanism, is the only logical choice of study for Hypoplectrus.

Does Hypoplectrus consist of a single panmictic population? Whether or not
mating is random is the question that must be answered. Pair formation between
hamlets only occurs prior to spawning, although spawning is not always successful
(Fischer 1980a). Fischer (1980b) observed 189 pairs of Hypoplectrus in Panama
and Jamaica; seven of these were mixed pairs (fish of different phenotypes). This
suggests non-random mating between hamlet morphs. If we assume that all of
the pairs Fischer observed spawned successfully, a limited amount of gene flow
between hamlet morphs does occur. The present study examined mate selection
as a possible cause of non-random mating in Hypoplectrus.

Nomenclature. —Presently there are many more described H ypoplectrus species
than are recognized. A review of the nomenclatural history of Hypoplectrus species
was inconclusive for a few species names. Type specimens were not examined
since the species of //ypoplectrus are meristically identical (Jordan and Evermann,
1896; Randall, 1968: Fischer, 1980b; Robins, pers. comm.), and the colors are
not preserved in alcohol or formaldehyde solutions. Although some species can
be identified by dark pigment patierns preserved in alcohol, it is not possible to
develop a key that can scparate all the HHypoplectrus species by these patterns.
Some authors however (e.g. Cuvier, 1828) included good color illustrations with
their descriptions.

Randall (1968) recognized eight species which he illustrated with color pho-
tographs; he did not indicate how he came to use these names and exclude others.
I have been able to reconstruct Randall’s conclusions by examining Bello’s (1962)
Spanish translation of Pocy's original descriptions. Table 1 lists the common and
scientific names of the hamlets recognized by Randall (1968) with the addition
of H. germa (bluc hamlet). not considered by Randall (1968) since it is endemic
to Florida and thus outside the geographic region under consideration. Table 2
lists species names of /{ypoplectrus that are not currently in popular use, along
with synonymous names according to my interpretation of Bello (1962). 1 found
no objection to Randall's (1968) nomenclature. In some cases Poey (1852) de-
scribed two slightly different forms of the same species; I respect Randall’s ar-
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Table 3. Classification of isolating mechanisms*

. 1. Premating mechanisms that prevent interpopulational crosses.
A. Ecological or habitat isolation: populations mate in different habitats.
B. Temporal isolation: populations mate at different times of year or day.
C. Ethological isolation: potential interpopulational mates meet but do not mate.

2. Postmating but prezygotic isolation.
A. Mechanical isolation: interpopulational matings occur but no transfer of sperm takes place.
B. Gametic mortality or incompatibility: sperm transfer occurs but the egg is not fertilized.
3. Postzygotic isolation.
A. F, inviability: hybrid zygotes have reduced viability.
B. F, sterility: hybrid adults have a reduced fertility.
C. Hybrid breakdown: the F, or backcross hybrids have reduced viability or fertility.

* Adopted from Templeton (1989).

bitrary choice of species name in these cases. I was not able to completely decipher
the use of H. maculiferus, but it is probably synonymous with form 1 or 2 of H.
aberrans (see below) and may be available as a species name if these two forms
are found to be genetically distinet. Color pattern descriptions of the species here
regarded as valid appear below. No species of Hypoplectrus occurs in the eastern
Pacific; H. lamprurus (Jordan and Gilbert, 1881), described from that region, is
based on a juvenile lutjanid mistakenly described as a species of Hypoplectrus
(Meisler, 1985).

HypopPLECTRUS UNICOLOR —BUTTER HAMLET (FIG. 1). Adult fish are pale yellow
in color. The dorsal half of the body is often darker; a grayish yellow that pales
ventrally. Iridescent blue dorsal-ventral lines are found on the head, sometimes
extending on to the leading edge of the pelvic fin. One distinct blue line encircles
the orbit and extends ventrally on each side of the fish. Two black pigment spots
are sometimes found on the snout in the region of the nares. A large black saddle
is located on the caudal peduncle, extending well below the lateral line on each
side of the fish. Pelvic fins yellowish, pectoral fins clear.

HyPOPLECTRUS PUELLA—BARRED HAMLET (FIG. 2). The body is a creamy white
to pale yellow with six brown bars. The first bar runs through the eye and is
approximately the width of orbital diameter. The second bar is broad at the nape
but narrows as it extends ventrally just posterior to the opercle and insertion of
pelvic fin. The third body bar is very wide, approximately located between the
third spine and first ray of the dorsal fin, originating at the insertion of the dorsal
fin and extending ventrally to the belly. The third bar may narrow ventrally
forming a triangular shape. The three most posterior bars are about as wide as
the second and evenly spaced behind the third bar. The fourth and fifth bars are
situated beneath the soft dorsal and the sixth bar is at the caudal peduncle. Blue
lines occur on the head and body as in the butter hamlet. The color of the pelvic
fins varies from white to yellowish. The pectoral fins are clear. Occasionally a
barred hamlet is observed to have a saddle on the caudal peduncle; this may be
due to genetic introgression from the butter hamlet.

HypoPLECTRUS NIGRICANS—BLACK HAMLET (F1G. 3). The entire body of this
hamlet is blackish. The intensity of the black can vary from bluish to brownish.
All fins are pigmented, including the pectorals.

HYPOPLECTRUS CHLORURUS— YELLOWTAIL HAMLET (FIG. 4). The yellowtail
hamlet is similar to the black hamlet except it has a bright yellow caudal fin. The

color of the body can vary as in the black hamlet. Pectoral fins may be yellow
(rarely).






