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The complete zocal development of a dorippid crab in the subfamily Ethusinae is
described for the first time from a known parental female. The ovigerous Ethusa
microphthalma was collected in the northern Gulf of Mexico off Louisiana. Larvae
passed through four zoeal stages, and the megalopa was reached in 59 days at 20°C
and 35 ppt salinity. The larvae differ from those of the few other dorippids for which
a zoeais known. Salient distinguishing features include long lateral carapace spines,
the presence of six setae on the endopod of the maxillule and maxilla, and a spinose
antennal exopod lacking projecting mid-length spines or setae. Zoeal characters are
compared to those known for the allied subfamily Dorippinae, and all references to
zoeae of the Dorippidae are tabulated.

Keyworps: Brachyura, larvae, Dorippidae, Ethusinae, development,
descriptions.

Introduction

Crabs of the family Dorippidae are small to large brachyurans typically found in
deep waters of the continental shelf and upper continental slope. They have in the past
been placed with the calappids and leucosiids in the section Oxystomata, although most
workers acknowledge that this grouping is artificial (see Rice, 1980a). Larval evidence
has been used to argue for separation of the constituent families (Rice, 1980a, b), but
although complete larval development is known for at least one calappid and several
leucosiids (see Rice, 1980b), few species of the Dorippidae, and no species of the
subfamily Ethusinae, have ever been reared through all of the zoeal stages. Rice
(1980b) reviewed and summarized descriptions of dorippid zoeae, all of which were
from the plankton except for one account of the first zoeae of Ethusa mascarone
(Herbst) hatched from eggs (Heegaard, 1963). Since Rice’s review, the complete
development of three species of the Dorippinae has been described (Terada, 1981), and
additional reports exist for zoeal stages collected in plankton tows (Paula, 1987;
Quintana, 1987). In the subfamily Ethusinae, larvae are known only for Ethusa
investigatoris Alcock (Menon, 1937) and E. mascarone (Herbst) (see Cano, 1891;
Williamson, 1915; Bourdillon-Casanova, 1960; Heegaard, 1963; Paula, 1987).
However, Menon’s (1937) description is almost certainly of a Dorippinae (and not
Ethusinae) zoea, as the carapace lacks lateral spines (see Discussion). Most previous
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authors described only one zoeal stage, and the descriptions of others were limited to a
series or partial series reconstructed from the plankton (see Table 2).

Ethusa microphthalma Smith is known from deep (83 to 752m; rarely to 20m)
waters from Martha’s Vineyard, Massachusetts, to west Florida and Cuba and around
the Gulf of Mexico (Rathbun, 1937; Williams, 1984), and from 1830 m in the Azores
(Miers, 1886: 329). Below we describe the four zoeal stages of E. microphthalma and
comment on the significance of Ethusinae zoeal morphology.

Materials and methods

An ovigerous specimen of E. microphthalma was collected by a bottom trawl on
October 19, 1982, at 28°42'N, §89°24’'W (Gulf of Mexico, 22 km south of Southwest
Pass, Mississippi River delta). Depth at the collection site was 115 m, and bottom water
temperature was about 17°C. The specimen was held until hatching (November 3,
1982) in an insulated container of aerated and carbon-filtered scawater of 35 ppt
salinity. Water temperature in the container was maintained at 16°-19°C by frequent
addition of plastic bottles of frozen seawater. Vigorously swimming first-zoea larvae
(n = 45) were placed in compartmentalized plastic trays, one larva per compartment.
Each compartment contained about 25 ml of scawater (35 ppt salinity). Upon reaching
the third zoea stage, cach larva was moved to a separate glass finger bowl of 8cm
diameter containing approximately 60 ml seawater. Additional larvae were mass-
cultured as follows: 10 first-zoea larvae in each of two glass finger bowls (10-5¢m
diameter, 150 ml of scawater, 35 ppt salinity) and approximately 40 first-zoea larvae in
a glass rectangular bowl (35 x 22-5¢cm, 1200 ml seawater, 35 ppt salinity). Trays and
bowls were placed in a constant-temperature chamber at 20°C and under a light
regimenof 12h L:12h D. Each day secawater was changed in compartments and bowls,
and larvae were fed freshly hatched brine-shrimp nauplii (Brazilian source).

Exuviae, dead larvae, and a developmental series of larvae from the mass cultures
were preserved in 70%, ethanol. Hlustrations were made from dead larvae, and accuracy
was checked by examination of molts, Drawings were made with the aid of a Wild
M-11 compound microscope and camera lucida; accuracy was verified with a Nikon
Optiphot. Abbreviations used in the descriptions are as follows: CL = carapace length
(measured from the orbit to the posterior carapace border); RS = rostral spine;
DS = dorsal carapace spine; LS = lateral carapace spine; AB = abdomen. Meristic
values of setation are given in a proximal-to-distal direction.

The parental female is deposited in the Zoological Collection of the University of
Southwestern Louisiana, Lafayette, Louisiana; duplicates of the zoeal stages are
deposited in the U.S. National Museum of Natural History, Washington, D.C.,
catalogued USNM No. 234432,

Rearing results

Hatching lasted about eight hours. At the beginning of the period, prezoecae were
seen on the bottom of the hatching container, and a few of these moulted to first zocae
and swam to the surface. By the end of hatching, first-zoea larvae covered the water
surface and the sides of the hatching container just above the water line. The elongate
carapace spines of the larvae caused them to stick to surfaces and to become entangled
with one another. Larvae in mass culture were continually entangled and had to be
gently separated with forceps. These larvae, as well as those raised singly, damaged the
carapace spines and caudal furcae on the sides of the container. Also, larvae became
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fouled by brine shrimp debris sticking to the long spinulose carapace spines and caudal
furcae.

We could not determine whether all first-zoea larvae hatched as prezoeae, or just
those observed at the beginning of the hatching period. Four zoeal stages were
followed by a megalopa (Table 1). One fourth-zoea larva reached the megalopa stage
59 days after hatching, and two others died in moult to megalopa, 59 and 61 days after
hatching. The megalopa specimen was lost before it could be described and illustrated.

Table 1. Duration (mean, standard error, range) and survival of larval stages of Ethusa
microphthalma at 20°C and 35 ppt salinity reared singly in compartmental plastic trays

(n = 45).
Number moulting

Stage Duration (days) Died in moult to next stage

First zoea 11-9+0-17 34
(10-14)

Second zoea 10-34+0-21 28
(5-14)

Third zoea 13-9+0-51 19
(11--18)

Fourth zoea 23-7+0-33 2 1
(23-24)

Megalopa 0

Descriptions of the zoeae
First zoea

Size: CL = 0-7mm, RS = 24 mm, DS = 2-:3mm, LS = |-7mm, AB = 2-9mm, tip
of DS to tip of RS = 4-8 mm (n = 10).

Carapace (Fig. 1a, b): Smooth, more or less triangular, with well-developed lateral,
dorsal, and rostral spines, each minutely spinulose on distal 2/3; posteroventral
borders with few setae; small raised tubercle directly posterior to DS.

Antennule (Fig. 1¢): Small, stout, conical, with 3-4 terminal aesthetascs.

Antenna (Fig. 1d): Protopod with paired, evenly spaced spines; area between spines
armed with minute spinules increasing in size distally toward paired spine; exopod
slightly longer than protopod, with evenly spaced spines mostly on medial border and
with minute spinules on distal half,

Mandible: Not examined.

Maxillule (Fig. 1e): Endopod with 2 segments; proximal segment lacking setae;
distal segment with 6 setae arranged 2+ 2-2; basal endite with 3-5 heavy spines and
setae; coxal endite with 1 or 2 stout spines and 3-4 setae.

Maxilla (Fig. 11): Endopod with 6 setae, arranged 1+ 2+ 3; basal endite bilobed
with 4-+4 setae; coxal endite bilobed with 3-4+4 3 setae; scaphognathite with 4
plumose setae spaced as illustrated and with plumose terminal process.

First maxilliped (Fig. 1g): Basis with 8~10 setae in groups of 2 or 3; endopod 5-
segmented, setation 3-4, 2, 1, 2, 4; exopod indistinctly segmented, with 4 plumose
natatory setae.

Second maxiltiped (Fig. 1h, i): Basis with 2-3 setae; endopod 3-segmented, with
setation 1, 1, and 4; seta of segment 2 and largest seta of segment 3 bearing stiff, evenly-
spaced ventral spinules on proximal half and minute serrulations on distal half;
exopod with 4 natatory setae.
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Abdomen (Fig. 1j): All somites longer than wide; somite 2 with small dorsolateral
knobs; somites 3-5 slender with small posteriorly directed spines but no setae on
posterior border; somite 6 fused to telson.

Telson (Fig. 1k): Long and slender with stout, spinulose lateral spines at point
halfway between indistinct margin of abdominal somite 6 and bifurcation of caudal
furcae; caudal furcae spinulose, at least 3 times length of area proximal to bifurcation;
medial indentation of furcae with 2 spinulose setac.

Second zoea

Size: CL = 1'0mm, RS = 30mm, DS = I'7mm, LS = I'7mm; AB = 3-1 mm,
tipof DS to tip of RS = 5-0mm (# = 3).

Carapace (Fig. 2a, b): As in first zoea but with slightly more setose posteroventral
borders and with all carapace spines shorter relative to carapace length (although not
quite as short asdepicted in Fig. 2a, which was drawn at an angle slightly different from
Figs. 1a, 3a, and 4a).

Antennule (Fig. 2c): With 5 or 6 acsthetascs and simple setae.

Antenna (Fig. 2d): Mostly unchanged, with paired spines and scattered spinules of
protopod and exopod smaller relative to size of antenna; endopod not present.

Mandible: Not examined.

Maxillule (Fig. 2e): Unchanged except for slightly more spinose basal and coxal
endites.

Maxilla (Fig. 2f): Endopod unchanged; basal and coxal endites with4 +4and 3+ 3
setae, respectively; scaphognathite with 1214 plumose setae.

First maxilliped (Fig. 2g): Basis unchanged; exopod with 6 natatory setae; endopod
with 5 or 6 setae on distal segment.

Second maxilliped (Fig. 2h, 1): Basis and endopod unchanged; exopod with 6
natatory setae.

Abdomen (Fig. 2j): As in first zoea but with single, long, pappose seta arising
dorsally from somite 1 and with pair of small setae on posterior dorsal surface of
somites 2—-5; small spines of first zoea lacking: somite 6 remains fused to telson.

Telson (Fig. 2k): Lateral spines located almost equidistant from posterior border of
somite 6 and tip of caudal furcae; caudal furcae shorter relative to telson length, equal
to or shorter than area of telson proximal to bifurcation; small spinules now above
lateral spines,

Third zoea

Size: CL = -6 mm, RS = 4-8mm, DS = 4-0mm, LS = 4-6 mm, AB = 52 mm, tip
of DSto tip of RS = 5-3mm (n = 3).

Carapace (Fig. 3a, b): As in previous stages but with more setose posteroventral
borders.

Antennule (Fig. 3c): With 5-7 aesthetascs and setae, not arranged in tiers; no
indication of endopod at this stage.

Antenna (Fig. 3d): Endopod now present as small protrusion approximately 1/7
length of exopod; protopod and exopod armed as in earlier stages.

Mandible: Not examined.

Maxillule (Fig. 3e): Endopod unchanged; basal and coxal endites both with 4-6
spines and 5-7 setae.

Maxilla (Fig. 3f): Endopod unchanged; basal endite with 4+ 5 setae; coxal endite
with 4+ 5 setae; scaphognathite with 30-33 plummose setae.






