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ABSTRACT

Structures involved in conchostracan feeding are described for representatives of the five
known families (Cyclestheriidae, Cyzicidae, Lepiestheriidae, Limnadiidae, and Lynceidae).
The labrum is a short thick process that contains several glands of unknown function. In most
families the distal labrum is slightly bilobed. In the Lynceidae the labrum is larger, is not
bilobed, and extends posteriorly more so than in other families. The general morphology of
the mandible is similar for all families, but the lynceid mandible differs in details of the
triturating surface and the mandible-fornix articulation. The maxillule is known for all
families except the Lynceidae, where it is possibly represented by a small duct-like process.
The maxillae are setose and well developed in all families; maxillary simple setae are directed
posteriorly and may play a role in filtration, whereas stout serrate setae are directed orally and
are probably for mechanical manipulation of food particles. The coxal endites of the
thoracopods bear stout simple and stout serrate spines and setae and are directed orally. 1t is
hypothesized, based upon morphology, that food is mechanically passed along the ventral
food groove by these endites. A narrow esophagus leads from a comb-like fringe of setae
surrounding the mouth to a wide tube-shaped foregut. In all families except the Cyclestherii-
dae, a large hepatopancreas filling much of the head region is connected by short ducts to the
anterior foregut. The foregut of conchostracans is apparently unique in containing cells with
cilia in addition to a microvillous border. The midgut lining is highly convoluted to aid in
absorption. For the genus Lynceus the path of ingested food is inferred and diagrammed based
on morphological observations.

1 INTRODUCTION

Conchostracans (clam shrimps) are small freshwater branchiopod crustaceans inhabiting
lakes, ephemeral ponds, and occasionally streams (Retallack & Clifford 1980) on all
continents except Antarctica (Belk 1982). The order consists of 5 extant families: Cyclesthe-
riidae Sars, 1899 (monotypic), Cyzicidae Stebbing, 1910 (4 genera), Leptestheriidae Daday,
1923 (5 genera), Limnadiidae Baird, 1849 (6 genera), and Lynceidae Stebbing, 1902 (3
genera); characters used to distinguish among the families are given by Belk (1982).
Conchostracans may be among the most primitive of the Crustacea (but see Schram 1986 for
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an alternative view). Fryer (1983) argued that, because of the purely anamorphic develop-
ment in some Anostraca, the Branchiopoda are at least as primitive as the slightly metamor-
phic cephalocarids. Several authors (e.g., Lauterbach 1975) have suggested that a
conchostracan-like crustacean was ancestral to all of the Malacostraca. Yet we know very
little of conchostracan morphology, most modern texts (e.g., Pennak 1978) opting to
reproduce the excellent figures of Sars (1896a).

The majority of morphological studies on conchostracans have centered on the eyes and
frontal organs (see Elofsson 1966 and references therein), reproduction and development
{e.g., Sars 1896b, Cannon 1924, Gurmney 1926, Linder 1945, Anderson 1967, Strenth &
Sissom 1975}, or characters of taxonomic significance (e.g., Packard 1883, Linder 1945,
Mattox 1959). Accounts of feeding are largely anecdotal, and with few exceptions the feeding
appendages have not been described in detail. Previous accounts of feeding morphology or
behavior include the works of Bishop (1969) on larval and postlarval feeding behavior in a
limnadiid; Cannon (1933), Eriksson (1934), and Lundblad (1916, 1920) on feeding mechan-
isms and phylogenetic inferences in the Branchiopoda; Cannon (1924) and Cannon &
Manton (1927) on the development of the maxillary gland; Larink (1972) on the labrum of a
cyzicid; Mahoon (1960) and Shakoori (1968) on morphology and skeletomusculature of
Caenestheria, Mathias (1937) on branchiopod natural history; Karande & Inamdar (1961)
and Royan (1976) on gut contents in leptestheriids; Sars (1887, 1896a) on general morpholo-
gy and biology of several families; and Schlecht (1979) and Rieder et al. (1984) on the fine
structure of the foregut and midgut of a leptestheriid.

The present paper is an attempt to broaden our knowledge of clam shrimp feeding
structures. The antennae, labrum, mandibles, and maxillule are described for representatives
of the five extant families. The path of ingested food is inferred for the genus Lynceus on the
basis of known external and internal morphology and compared to previous accounts of
feeding in other conchostracan families.

2 MATERIALS AND METHODS

Members of the Lynceidae (Lynceus gracilicornis) and Limnadiidae (Fulimnadia sp.) were
collected from shallow ephemeral ponds in north Florida, USA. Preserved specimens of the
Cyclestheriidae (Cyclestheria hislopi from Laos and Paraguay), Leptestheriidae (Leptesthe-
ria compleximanus from Arizona and Eoleptestheria ticinensis from Czechoslovakia), and
Cyzicidae (Cyzicus californicus from California and Caenestheriella setosa from Arizona)
were kindly loaned by Dr. Denton Belk, Our Lady of the Lake University, San Antonio,
Texas, USA. Additional members of the Limnadiidae (Fulimnadia texana from Arizona) and
Lynceidae (Paralimneris sp. from Mexico) were also supplied by Dr. Belk.

Specimens to be illustrated were preserved in 10% formalin for 24 hrs and transferred to
70% ethanol. Illustrations were made with the aid of a Wild M-S stereoscope and M-11
compound microscope both equipped with camera lucida. Specimens used for scanning
electron microscopy were fixed in 3% glutaraldehyde for 3 hrs in 0.1 M phosphate buffer
(Lynceus and Eulimnadia sp.) or formalin (all others) and postfixed in 2-3% osmium tetroxide
an additional 2 hus before dehydration in a graded ethanol series. Specimens were then
critical-point dried and coated with 10-20 nm of gold-palladium for observation in a
Cambridge S4-10 and JEOL 100CX Il TEMSCAN at accelerating voltages of 10-30kV.
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Figure 1. Representatives of 5 families of Conchostraca, anterior region. A. Cyclestheria hislopi (Cyclestheriidae).
B. Caenestheriella setosa (Cyzicidae). C. Leptestheria compleximanus (Leptestheriidae). D. Eulimnadia texana
(Limnadiidae). E. Lynceus gracilicornis (Lynceidae). Scale bar = 0.25 mm.






