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STEBBING, 1902 (BRANCHIOPODA: CONCHOSTRACA),
IN THE AMERICAS
Joel W. Martin and Denton Belk
ABSTRACT
The North, South, and Central American species of the Lynceidae Stebbing are reviewed.
Morphological characters that distinguish the family, including several not previously known
or not recognized as being of familial importance, are illustrated and discussed. Of the three
known genera in the family, only two, Lynceus Miiller and Paralimnetis Gumey, are known
from North, Central, and South America; the genus Lynceiopsis Daday, known only from
Africa, is described and discussed for comparative purposes. Taxonomic characters that can
be reliably used to identify American species are primarily those of the male first thoracopods
(claspers) and head region (rostrum). All American species are redescribed, with two exceptions.
The validity of two species, Lynceus Iropicus and L. rotundirostris, is questioned on the basis
of the poor condition of type material and inadequate original descriptions. One new species
of Paralimnetis Gumey is described from Texas. A key to the American species is included.

Among the extant conchostracan families, the family Lynceidae Stebbing, 1902,
containing Lynceus, Lynceiopsis, and Paralimnetis, is unique in several respects.
Whereas all other clam shrimps have a variable number of growth lines on the valves
of the carapace and a well-developed caudal
furca (=cercopods; see Bowman, 1971;
Schminke, 1976), lynceids have a smooth
carapace lacking growth lines (with the possible exception of an undescribed Siberian
form illustrated by Linder, 1945) and the
telson is greatly reduced with no furca or
dorsal abdominal spines. In addition, males
have only the first pair of legs modified as
subchelate claspers (although the second pair
may be modified to various degrees in Lynceiopsis and Paralimnetis), whereas all other conchostracans except the monotypic Cyclestheriidae have the first two pairs of the
male so modified (Belk, 1982). Several authors (e.g., Tasch, 1969; Pennak, 1978;
Kaestner, 1970) have noted that the head
is not entirely covered by the carapace, but
this is not true for all members of the family
(see Martin et ai, 1986, and Fig. lb). The
family has been the source of much taxonomic confusion. The name Lynceidae and
the genus Lynceus have been applied in the
past to certain cladocerans (e.g., see Rathbun, 1905), and the clam shrimps that now
belong to Lynceus were treated as Limnetis
for many years (see discussion in Mattox,
1959).
The genus Lynceus Miiller, 1776, is known

from ephemeral ponds or streams and occasionally lakes throughout most of North
America, Europe, and Asia (Tasch, 1969;
Mattox, 1957, 1959; Straskraba, 1965). Belk
(1982) noted that species occur on all continents except Antarctica. The exact number of species is unknown, and it is likely
that some of the 31 species listed in Table
1 will be synonymized. Daday (1927) listed
15 species of Lynceus in his monograph of
the Conchostraca, but it is unclear to what
extent intraspecific variation may account
for differences among his supposed species.
Since Daday's paper, new species have been
described from India (Gumey, 1930; Royan
and Alfred, 1971; Battish, 1981), Madagascar (Gauthier, 1936), Arabia (Harding,
1941), and Europe (Botnariuc, 1947) (see
Table 1). For North America, Packard
(1883) listed four species (as the genus Limnetis Loven): L. brachyurus Miiller (as L.
gouldii Baird), L. mucronatus (Packard), L.
brevifrons (Packard), and L. gracilicornis
(Packard). Unfortunately, many of the characters employed by Packard (1883) (and also
Daday, 1927) appear to be variable. An additional problem is that Packard apparently
was not careful in his written descriptions
of the species, and often produced illustrations inconsistent with his verbal accounts.
Lynch (1964), in a vitriolic attack on Packard's monograph, stated that " . . . responsibility for the confusions must be attributed to A. S. Packard, whose descriptions
are not only deficient in requisite taxonomic
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Table 1. Known species of the conchostracan family Lynceidae'.* = occurs in the Americas.
Species

Rang

Lynceus aequatorialis Daday, 1927*'
L. andronachensis Botnariuc, 1947
L. bicarinatiis Barnard, 1924
L. biformis 0shikawa, 1895)
L. bouvieri Daday, 1927^
L. brachyurus Miiller, 1776*
L. brevifrons (VaxkATd, 1877)*
L. eoectu (Joseph, 1882)'
L. daurictds Thiele, 1907
L. decaryi Gauthier, 1936
L. denticulaius Gumey, 1930
I., rfovfl Daday 1927=
L. grac/ffcorniJ (Packard, 1871)*
L. indicus Daday, 1927'
L. Jeanneli Daday, 1913b
L. lobatsianns BamnTd, 1929
L. macleayanus (King, 1855)
L. mandsuricus Daday, 1927=
L. massaicus Thiele, 1907
L. mucronatus {Packard, 1875)*
L. pachydactylus Barnard, 1929
L. rotundirostris (Daday, 1902)*
L. rotundusTh\e\B,, 1907
L. serratus Royan and Alfred, 1971
L. simiaefacies Harding, 1941
L.tatei (Brady, 1886)
L. triangularis Daday, 1927"
L. tropicus Daday, 1927*'
L. truncatus Barnard, 1924
L. vasishti Banish, 1981
L. wahlbergii (Loven, 1847)^
Lynceiopsis perrieri Daday, 1912a
Lynceiopsis sanctijohanni Thiery, 1986'
Paralimnetis rapax Gumey, 1931*
Paralimnetis mapimi Maeda-Martinez, 1987*
Paralimnetis texana, new species*

Venezuela
Romania
Namibia
Japan
eastern Africa
Holarctic
North America
northern Yugoslavia
southern Russia, Mongolia
Madagascar
southern India
Madagascar
North America
eastern India
eastern Africa
Botswana
Australia
Manchuria, China
eastern Africa
North America
South Africa
Patagonia
Madagascar
southern India
southwest Arabia
Australia
South Africa
Venezuela
Namibia
Punjab, India
central Africa
western Africa
Chad, Africa
Paraguay
Mexico
Texas

Daday, 1927
Sramek-Husek et at., 1962
Barnard, 1924
Ishikawa, 1895
Daday, 1927
Straikraba, 1965
Mattox, 1959
Daday. 1927
Daday, 1927; Brtek et ah, 1984
Gauthier, 1936
Gumey, 1930
Daday, 1927
Martinet al, 1986
Daday, 1927
Daday, 1913b
Barnard, 1929
Daday, 1927
Daday, 1927
Daday, 1927
Packard, 1875
Barnard, 1929
Daday, 1927
Daday, 1927
Royan and Alfred, 1971
Harding, 1941
Daday, 1927
Daday, 1927
Daday, 1927
Barnard, 1929
Banish, 1981
Daday, 1927
Daday, 1927
Thiery, 1986
Gumey, 1931
Maeda-Martinez, 1987
This study

' Many names no longer in use can be found in the synonymy o f t . bmchyums. Additionally, Lynceus eremia Spencer and Hall is ajunior synonym
of L. laEei, and Lynceus madagascariensis Thiele is a junior synonym of L. rotundus ( J ^ Brtek, personal commumcalion). To our knowledge, this
completes the list of all previously used names In the family.
^ Name originally used in 1913 (Daday, 1913c): the species were not described or illustrated until 1927 (see Forro and Brtek, 19S4).
^ Probably = L. brachyurus: see Daday, 1927.
* Listed as Wolf "in Utteris" by Daday (1927). We agree with Forro and Brtek (1984) who, noting it was only a manuscript name in Wolf, believe
authorship should go to Daday, who originally described and figured the species.
' Barnard (1929: 248) su^ested this name will always be in doubt and should not be used.
^Originally as L. sancti-johanni; hyphen here removed according to Arliele 31(d)(i) of the International Code of Zoological Nomenclature, third
edition.

detail, but are so filled with errors, contradictions, and indeterminate data, that practically no statement or illustration can be
accepted without verification by examination of specimens," and later, "His monograph, indeed, provides almost perfect examples of all the errors, obscurities, and
insufficiencies to be avoided in zoological
taxonomy. . . . " A second problem involves
the deposition of type material. Packard left
no type series for any conchostracans (or for
many other taxa as well), and according to
Geiser (1933) the type locality listed by
Packard often was incorrect. Adding to the

confusion is the fact that Eugene Daday, a
prolific writer who described over 400 new
crustacean taxa (see Forro, 1982; Forro and
Brtek, 1984), frequently described the same
species as "new" in different journals and
in different years. Because of these deficiencies, many of the popular works that deal
with fresh-water American crustaceans (e.g.,
Mattox, 1959; Pennak, 1978; Fitzpatrick,
1983) contain erroneous information regarding the species of Lynceus and other
clam shrimp.
The genus Lynceiopsis was described by
Daday (1912a, see also 1927) to accom-
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modate Lynceiopsis perrieri from West Africa. The distinguishing character of Lynceiopsis is the modified and enlarged second
male thoracopod. To the best of our knowledge, the type species has not been reported
subsequently, although a second species of
Lynceiopsis has now been described from
Chad, Central Africa (Thiery, 1986). The
genus is not known to occur in the Americas, but is included here for comparative
purposes.
Gumey (1931), apparently unaware that
Daday had recognized Lynceus Miiller as
the senior synonym of Limnetis Loven, and
also unaware that Daday (1912a, b, 1927)
had established the new genus Lynceiopsis,
erected the genus Paralimnetis to contain
an unusual species from South America, a
species that like Lynceiopsis perrieri Daday
has an enlarged and modified second male
thoracopod. Gumey's new species, Paralimnetis rapax, has never since been collected; a second species, P. mapimi, has
recently been reported from Mexico (Maeda-Martinez, 1987) and we describe a third
species herein.
Despite the fact that many characters employed by early workers for separating
members of the Lynceidae have proven to
be variable and taxonomically unreliable,
the species in the Americas can be recognized easily. Of primary importance in
identification is the morphology of the male
first thoracopod. The present paper reviews
the species of the family Lynceidae known
from the Americas. In addition to redescribing distinguishing characters of the male
first thoracopod and head region, we comment on morphological variability, geographic range, and natural history where
known. One new species of Paralimnetis
Gumey is described from North America
(Texas).
MATERIALS AND METHODS
Lynceid conchostracans were examined from most
of the known collecting localities in the United States,
Mexico, and Canada. Additional specimens were loaned
by the following persons or institutions: Dr. Geoffrey
Boxshall, British Museum of Natural History {Paralimnelis rapax); Dr. Laszlo Forro, Hungarian Museum
of Natural History (Lynceiopsis perrieri and Lynceus
rotundirostris); Dr. Jacques Forrest, National Museum
of Natural History, Paris (Lynceus tropicus); Mr. Guido
Pereira, University of Maryland (Lynceus aequatoriatis). Although we attempted to consult all known published reports of the family, the synonymies are re-
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stricted to papers that include at least one of the
following criteria: (I) descriptions or redescriptions of
species, (2) taxonomic discussion, (3) name changes,
(4)figures,and (5) keys to identification. Although females of all species were examined, we did not illustrate
female characters because we feel that positive identification depends on examination of males. The abbreviation DB in brackets refers to the branchiopod
collections of Dr. Denton Belk in San Antonio, Texas.
All illustrations were made with the aid of a camera
lucida attached to a Wild M-5 stereoscope. Measurements were made of valve length, height, and depth as
defined by Saunders and Wu (1984). Specimens used
for scanning electron microscopy (SEM) were prepared
following procedures outlined by Felgenhauer (1987),
but without postfixation in osmium tetroxide.
RESULTS

General Morphology and Terminology
Several workers have commented on the
unusual morphology of the family Lynceidae compared to that of other extant conchostracan families. In a recent redescription of Lynceus gracilicornis Packard,
Martin et al (1986) noted that some character states of that species may occur in all
members of the family; this uncertainty
stemmed from the few thorough descriptions existing for other members of the Lynceidae. After having examined members of
all lynceid genera, we can now comment on
and increase the known familial characters.
The carapace is globose, nearly circular
in lateral view, and devoid of an umbo,
growth lines, or (with one known exception)
external ornamentation (Fig. la). The dorsal border is recessed into a deep longitudinal groove, within which is the hinge that
joins the valves. Although the valves interlock, as in such truly bivalved animals as
many ostracods, they are not entirely separate but are continuous (fused) for a short
interval along the dorsal border (Fig. 2a, b).
Often the posteroventral borders of the
valves diverge, creating a slight flange (Fig.
2c). The head region, or rostrum, is large
relative to the rest of the body (see Fig. 1 b,
c) and is inflated andfilledwith two anterior
lobes of the hepatopancreas (Fig. 1rf).A weUdeveloped supportive marginal ridge, the
fornix, is always present (Fig. Ic, d). The
compound eyes are distinct but may be very
close together. The midline of the head region has a simple or bifurcate dorsal rostral
carina, which may extend to the anterior
border of the head region or terminate just
short of it. The posterior termination of this
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hinge

Fig. 1. External morphology of the Lynceidae. a, lateral view of right valve, Lynceus aequatorialis, x 40; b,
lateral view of Lynceus brachyurus with right valve removed, x 3 3 ; c, frontal view of Z-. aequatorialis removed
from shell, x 45; d, schematic illustration of head region (corresponding to bracketed area shown in b) of a
typical lynceid, not drawn to scale. Abbreviations: am = adductor muscle; anl = first antenna; an2 = second
antenna; ce = compound eye; cl = male clasper; do = dorsal organ; f = fornix (supportive ridge); hp = lobes of
hepatopancreas; la = labrum; Ig = labral glands; mb = mandible; oc = ocellus (naupliar eye); on = occipital
notch; p = frontal pore (see Fig. 2); re = rostral carina; sf = setose field.

carina separates two distinct fields of simple and Laverack (1986). This organ in lynceids
setae, termed olfactory setae or sensory se- (Fig. 2f, g) differs from that seen in larval
tae by various authors (Figs. 1 c, d, 2d, e, see decapods in that there is no central pore,
also Martin et al, 1986). Between and although there is a slight central elevation
slightly posterior to these fields of setae is a (Fig. 2f, central arrow), and there is no elpore or pit (Fig. 2d, e) that apparently opens evation or tubercle in the center of the peinto a space just above the compound eyes; ripheral bumps. The dorsal organ is located
its function is not known. Posterior to this on a slight elevation of the head cuticle just
pore, and in the midline of the head region, anterior to the occipital notch (Fig. \c, d).
is a small oval dorsal organ similar to that Below and slightly anterior to the setose
described for larval decapods by Barrientos fields is an internal "naupliar eye" or ocellus

