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ABSTRACT: Stenopodidea is comprised of the family Spongicolidae, which includes five genera (Spongicoloides,
Spongiocaris, Spongicola, Paraspongicola, and Microprosthema), and the family Stenopodidae, with four genera
(Engystenopus, Odontozona, Richardina, and Stenopus). In Brazil, Stenopodidea is represented by two species
of the genus Stenopus and one of Microprosthema. For the present report, five larvae of two Spongicolidae
collected during the cruise of the RV Thalassa between Rio Real (BA) and Cabo de Sdo Tomé (RJ) were
identified and described. Two species of Microprosthema were identified, one ascribed to M. semilaeve, the
only member of Spongicolidae recorded until now in Brazil; and the other to an undescribed species of
Microprosthema. The two species can be distinguished by the rostrum, which is as long as the carapace in M.
semilaeve and shorter in Microprosthema sp.2; and by the presence of pleural spines on abdominal somites 1
to 3 in M. semilaeve and only on somites 2 and 3 in the second morphotype.
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RESUMO: Larvas de Spongicolidae (Crustacea, Decapoda, Stenopodidea) do plancton da regido oceanica brasileira.
A infraordem Stenopodidea compreende as familias Spongicolidae, que inclui cinco géneros (Spongicoloides,
Spongiocaris, Spongicola, Paraspongicola e Microprosthema), e Stenopodidae, com quatro géneros (Engystenopus,
Odontozona, Richardina e Stenopus). No Brasil, a infraordem Stenopodidea é representada por duas espécies
do género Stenopus e uma de Microprosthema. No presente estudo, cinco exemplares de duas espécies de
Spongicolidae coletadas durante o cruzeiro do RV Thalassa entre Rio Real (BA) e Cabo de Sao Tomé (RJ)
foram identificados e descritos. Duas espécies de Microprosthema foram identificadas, uma atribuida a M.
semilaeve, a Unica espécie de Spongicolidae registrada atualmente no Brasil, e outra atribuida a uma espécie
ainda nao descrita de Microprosthema. As larvas das duas espécies podem ser distinguidas pelo rostro, que é
tao longo quanto a carapaca em M. semilaeve e mais curto na segunda espécie, e pela presenca dos espinhos
pleurais nos somitos abdominais 1-3 em M. semilaeve e somente nos somitos 2 e 3 no segundo morfotipo.

Palavras-chave: Spongicolidae. Microprosthema. Larvas de Decapoda. Morfologia larvar.

INTRODUCTION

The decapod infraorder Stenopodidea includes two
families and nine genera of small shrimps,
commonly found associated with coral reefs,
sponges, and rocks (WiLLiams, 1984; Sarto et al.,
2001). Stenopodid shrimps are small cleaner
shrimps that share morphological similarities with
the Dendrobranchiata (e.g., type of gills, number of
legs with chelae) and also with Caridea (e.g.,
retention of eggs by females and hatching as zoeae),

which sustained the old Natantia group (GLAESSNER,
1969; MarTIN & Davis, 2001). However, it is the
general consensus that Stenopodidea and
Dendrobranchiata share a basal position in the
phylogeny of Decapoda, and therefore they do not
form a monophyletic group (AnvonGg & O’MEALLY,
2004). Despite the similarities with the
Dendrobranchiata, Stenopodidea is included in the
Pleocyemata mainly because of the retention of eggs
on the pleopods and the absence of a naupliar phase
(BURKENROAD, 1981; WiLLIAMS, 1984).
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Stenopodidea larval development is partially known
only for Stenopus spinosus (Risso, 1827), S. hispidus
(Olivier, 1811), and Microprosthema semilaeve
Stimpson, 1860 (GurnEy, 1936; GURNEY & LEBOUR,
1941; BourbpiLLON-CAsaNovAa, 1960; BarNICH, 1996;
RAJE & RaNADE, 1978; SERDJI, 1990; MARTIN & Goy,
2004). WiLLiamson (1976) described five larvae
collected in the Indian Ocean and compared them
with larvae previously described by GurNEY (1936)
and GURNEY & LEBOUR (1941). WiLLiAMSON (1976)
presented a key to identify all the larvae of
Stenopodidea previously described. The following
characters were used in this key: spinules on the
body; postero-ventral spine on the carapace; median
dorsal spine on somite 3; median ventral spine on
somite 5; length of the rostrum; and pleural spines
on somites 1 to 5. WiLLiaMsoN (1976) also made some
suggestions on possible generic groupings of known
stenopodid larvae.

The development of

Brazil between Rio Real (12°S) and Cabo de Sao Tomé
(22°S) (Fig.1). All samples were taken using a bongo
net with 500 um mesh size, and were immediately
preserved in 4% buffered formaldehyde. The hauls
were oblique, starting and ending at the surface. The
maximum depth reached by the net was 200 meters.
In the laboratory, larvae of Spongicolidae were sorted
from the samples, placed in 70% ethanol, and
permanently stored in the collection of the Zoology
Department, Federal University of Rio de Janeiro,
Brazil. Total length and rostral length of the eight
larvae obtained were measured under a Zeiss Stemi
SV6 stereoscope with a micrometer ruler (precision
0.1 mm). Rostral length was measured from the
rostral tip to the point of eye-stalk insertion. Total
length was measured from the rostral tip to the
posteriormost edge of the telson, excluding setae.
Larval stages were established according to the

Spongicolidae is thought to
include direct, abbreviated, and
extended sequences. Saito &
KonisHi (1999) found direct
development in the deep-sea
shrimp Spongicola japonica
Kubo, 1942. BaTe (1888)
described the late embryo of
Spongicola venusta De Haan,
1844 and suggested that its
development might be
abbreviated, with few stages.
GURNEY & LEBOUR (1941)
suggested that there are nine
larval stages in  the
development of Microprosthema
semilaeve, similar to that of
Stenopus hispidus.

12°S1

16°S1

The present study aimed to 20°S-
describe the larvae of
Spongicolidae collected in the
southwestern Atlantic Ocean,
off the Brazilian coast, and to
review the diagnostic larval
characters of the Stenopodidea.

24°S;

MATERIAL AND METHODS

o
Samples were taken at 114 042°W
oceanographic stations during
the cruise “Bahia I” of the RV

THALASSA off the east coast of

038°W 034°W 030°W

Fig.1- Map of the 114 sampling locations (¢) including those stations where
Microprosthema sp.1 (triangles) and Microprosthema sp.2 (squares) larvae were recorded
in the western South Atlantic Ocean.
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degree of development of the larval appendages.
Larval appendages were dissected under an Olympus
SZX12 stereoscope. Illustrations of the larvae and
their appendages were made using a Zeiss Stemi SV6
stereoscope and a Zeiss Axiostar Plus optical
microscope, all equipped with drawing tubes. Only
well-preserved appendages with no trace of injury
were completely described.

SYSTEMATICS

Suborder PLEOCYEMATA Burkenroad, 1963
Infraorder STENOPODIDEA Claus, 1872
Family SpoNGICOLIDAE Schram, 1986
Genus Microprosthema Stimpson, 1860

Microprosthema StimMpsoN, 1860:44; GURNEY & LEBOUR,
1941:169, fig.22; MartiNn & Goy, 2004:20, figs.1-2.
Type species: by monotypy, Microprosthema valida
Stimpson, 1860. Type locality: Ousima, Ryukyu
Islands (Japan).

Stenopusculus RicHTERS, 1880:167. Type species: by
subsequent designation, Stenopusculus crassimanus
Richters, 1880. Type locality: Seychelles Islands.

Diagnosis — Carapace with a post-rostral groove
(cervical) and a medial groove; eyes triangular;
supraorbital spine small or absent; mandible broad
and proportionally strong; sixth abdominal somite
longer than the other five somites together; pleural
spine on at least one abdominal somite (except in
stage I); antennal stylocerite small and with no
spines; ventral spine on abdominal somite 5 small,
straight and directed posteriorly (absent in some
stages); first to third pereopod chelated; fourth and
fifth pereopod with no exopod; first pleopod absent
(except in the last stage).

Microprosthema sp.1
(Fig.2)

Material examined — BRAZIL: Bahia: “Arquipélago
de Abrolhos”, Revizee, RV THALASSA, stn T5058,
17.65°S, 37.91°W, 0-200m, DZUFRJ 971, 1 zoea
V; stn T5067, 17.60°S, 37.79°W, 0-200m, DZUFRJ
400, 2 zoea VIII.

Diagnosis — Rostrum about same length as carapace;
pleural spines present on abdominal somites 1 to 3.

Description.

Zoea V (fig.2Q) — TL=4.1mm; RL=0.9mm; (n=1).
Carapace — with two dorsal grooves (cervical groove)
and punctate; rostrum shorter than antennal
peduncle, about same length as carapace, smooth
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and slightly up-turned towards its end; posterior
margin of carapace partly covering first abdominal
somite; eyes prominent, triangular, and stalked;
supra-orbital spine small. Abdomen — sixth somite
longer than the other five somites together; somites
1 to 3 with pleural spines; ventral spine on somite 5
straight and small; dorsal spine on abdominal somite
6. Antennule — elongated, with a 2-jointed peduncle;
inner and outer ramus bulb-like, almost the same
length. Antenna — peduncle small; outer ramus a
scale with 15-17 setae; inner ramus stout and
unjointed. Mandible — broad and strong. Maxillule -
consisting of 2 inner lobes, the proximal coxopod
and the distal basipod bearing 2 cuspidate setae and
3 plumose setae each. Maxilla — protopod with 4 inner
lobes, the first and second closest and bearing 5 and
1 setae; the other lobes bearing 3 setae each;
scaphognathite with 5 marginal setae, the last larger
than the others; endopod with 3 terminal setae.
Maxilliped 1 — protopod 2-segmented, with 2 long
setae on proximal (coxal) article and 4+3+3 setae on
the distal (basal). Maxillipeds 2 and 3—-well developed,
with setose exopod, but with no well-preserved setae
to be described. Pereopods 1, 2 and 3—-well developed
and biramous; exopod with 6 setae; endopod 5-
jointed and chelated. Pereopods 4 and 5 — as small
buds below the carapace. Pleopods — as small buds
on somites 2 to 5 (absent on somite 1). Uropod -
outer ramus with immovable terminal spine and
many marginal setae; inner ramus smaller and with
many marginal setae. Telson — lateral margin parallel
and smooth; posterior margin with 5+5 processes,
outermost process a small tooth, second process a
small seta (like an anomuran hair) and third to
seventh processes consisting of long,
plumodenticulate setae.

Zoea VIII (fig.2A) — TL=4.3-4.7mm; RL=0.8mm; (n=2).
Carapace — with two dorsal grooves, less conspicuous
than previously; rostrum shorter than antennal
peduncle, about the same length as carapace,
smooth, and slightly down-turned at the tip; posterior
margin of carapace partly covering the first
abdominal somite; eyes prominent, triangular, and
stalked; supra-orbital spine reaching the eyes.
Abdomen — sixth somite still longer than the other
five somites together; somites 1 to 3 with pleural
spines; ventral spine on somite 5 straight, small and
back-turned; dorsal spine on abdominal somite 6.
Antennule (fig.2G) — elongate with a 2-jointed
peduncle, the proximal article bearing 3 setae on
the inner margin and a small crown at about the
middle point on the outer margin; the distal article
bears 2 setae; inner ramus bulb-like, smaller than
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outer ramus and with 3 apical setae; outer ramus
similar, with 2 apical aesthetascs. Antenna (fig.2H)
— peduncle small, 2-segmented; outer ramus a scale
with 20-22 setae; inner ramus stout and weakly 2-
segmented, the apex seeming to bear setae. Mandible
— broad and strong, as previously. Maxillule (fig.2F)
— consisting of 2 inner lobes, the proximal coxopod
with 4 cuspidate setae and 6 plumose setae and the
distal basipod with 4 cuspidate setae and S plumose
setae; endopod consisting of a small tooth. Maxilla
(fig.2E) — protopod with four inner lobes, the first
and second closest and bearing 8 and 3 setae; the
other lobes bearing 6 setae each; scaphognathite with
14 marginal setae, the last seta larger than the
others; endopod unjointed, with 3 terminal setae.
Maxilliped 1 (fig.2I) — protopod 2-segmented, with
small epipod on outer margin; proximal (coxal) article
with 2 long setae; distal (basal) article bears 4+6+5
setae; exopod with 4 setae; endopod 3-segmented,
with 2+2+4 setae. Maxilliped 2 (fig.2J) — protopod with
3 setae; exopod with 4 setae; endopod 5-segmented
with 2+1+0+2+5 setae. Maxilliped 3—-well developed,
with setose exopod (6 setae) and 5-jointed endopod,
but with no well-preserved setae to be described.
Pereopods 1, 2 and 3 (figs.2K-M) — well developed
and biramous; exopod with 6 setae; endopod 5-
jointed and chelated, with 2 setae on dactylus.
Pereopods 4 and 5 (figs.2N-O) — uniramous, longer
than pereopods 1-3 and enlarged at the tip. Pleopods
—first pleopod absent; second (fig.2P) to fifth pleopods
biramous. Uropod (fig.2B) — outer ramus with
terminal immovable spine and many marginal setae;
inner ramus smaller, with many marginal setae.
Telson (figs.2C-D) — lateral margin parallel and
smooth; posterior margin with 5+5 processes,
outermost process a small tooth, second process a
small seta (like an anomuran hair) and third to fifth
processes consisting of long, plumodenticulate setae.

Microprosthema sp.2
(Fig.3)

Material examined — BRAZIL: Bahia: “Arquipélago
de Abrolhos”, Revizee, RV THALASSA, stn T5056,
17.64°S, 37.84°W, 0-200m, DZUFRJ 723, 1 zoea
VI. Espirito Santo: “Banco Jaseur”, Revizee, RV
THALASSA, stn T5107, 20.40°S, 35.73°W, 0-200m,
DZUFRJ 1107, 1 zoea IV.

Diagnosis — Rostrum very small, about half length
of carapace; pleural spines on abdominal somites
2 and 3.

Description.
Zoea IV — TL=5.2mm; RL=0.6mm; (n=1) the single

larvae was damaged and could not be completely
described, except in regard to the following
characters: the body bent at about a right angle at
abdominal somite 3; carapace with 2 dorsal grooves;
rostrum very short, about half length of carapace
and not reaching beyond antennal peduncle;
supraorbital spine reaches the eyes; pleural spines
on abdominal somites 2 and 3, those on the second
somite the largest; small ventral spine on abdominal
somite 5; dorsal spine present on abdominal somite
6; pereopods 1 to 3 with small chelated endopods;
pereopods 4 or S as small buds; pleopods absent.

Zoea VI (fig.3A) — TL=7.2mm; RL=0.7mm; (n=2).
Carapace — with two dorsal grooves; rostrum very
short, about half length of carapace and not reaching
beyond the antennal peduncle; supraorbital spine
reaches the eyes. Abdomen — sixth somite longer than
the other five somites together; somites 2 and 3 with
pleural spines, those on the second somite the largest;
small ventral spine on abdominal somite 5; dorsal
spine on abdominal somite 6. Antennule (fig.3C) —
elongate, with a 2-jointed peduncle, the proximal
article bearing 5 setae on the inner margin and a small
crown about the middle point on the outer margin;
the distal article bears 3 setae on inner margin and 5
apical; inner ramus bulb-like, smaller than outer
ramus and with 1 apical setae; outer ramus similar,
with 2 apical and 4 sub-apical aesthetascs. Antenna
(fig.3B) — peduncle small; outer ramus a scale with
18 setae; inner ramus stout, 2-segmented. Mandible
—broad and strong. Maxillule (fig.3D) — consisting of 2
inner lobes, the proximal coxopod with 4 cuspidate
setae and 7 plumose setae and the distal basipod with
S cuspidate setae and 3 plumose setae; endopod as a
small tooth. Maxilla (fig.3E) — protopod with 4 inner
lobes, the first and second closest and bearing 11
and 2 setae; the other lobes bearing 5 setae each;
scaphognathite with 16 marginal setae, the last larger
than the others; endopod unjointed, with 3 terminal
setae. Maxilliped 1 (fig.3F) — protopod 2-segmented,
with 3 long setae on the proximal (coxal) article and
3+4+5 setae on the distal (basal); exopod with 4 setae;
endopod 3-segmented with 2+2+4 setae. Maxilliped 2
(fig.3G) — protopod with 3 setae; exopod with 8 setae;
endopod 5-segmented, with 2+1+0+3+6 setae.
Maxilliped 3 (fig.3H) — protopod with 1 seta; exopod
with 6 setae; endopod 5-segmented, with 2+1+0+2+6
setae. Pereopods 1, 2 and 3 (figs.31-K)—- well developed
and biramous; exopod with 8 setae; endopod 5-jointed
and chelated, with 3 setae on dactylus. Pereopods 4
(fig.3L) and 5 — uniramous and not fully developed.
Pleopods — first pleopod absent; second to fifth
pleopods small buds. Uropod — small spine present
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on the base; outer ramus with immovable terminal
spine and many marginal setae; inner ramus
smaller, with many marginal setae. Telson — lateral
margin parallel and smooth; posterior margin with

—
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— —

o SRy

———— N\

S5+5 processes, outermost process a small tooth,
second process a small seta (like an anomuran hair)
and third to fifth processes consisting of long,
plumodenticulate setae.

— i

— 0,lmm (A-C, G, H, Q)
— 0,Imm (D, F)
0,1mm (E, I-P)

Fig.2- Microprosthema sp.1, zoea VIII (DZUFRJ 400). A, lateral view; B, uropod; C, telson; D, posterior margin of telson; E,
maxilla; F, maxillule; G, antennule; H, antenna; I, first maxilliped; J, second maxilliped; K, first pereopod; L, second pereopod;
M, third pereopod; N, fourth pereopod; O, fifth pereopod; P, second pleopod; Q, Microprosthema sp. 1, zoea V (DZUFRJ 971).
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NN

K —/
— 0,lmm (A)

— 0.1lmm (B-L)

Fig.3- Microprosthema sp.2, zoea VI (DZUFRJ 723). A, lateral view; B, antenna; C, antennule; D, maxillule; E, maxilla; F,
first maxilliped; G, second maxilliped; H, third maxilliped; I, first pereopod; J, second pereopod; K, third pereopod; L,
fourth pereopod.
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DISCUSSION

Spongicolidae are small shrimps commonly found
in association with coral reefs and sponges in tropical
and temperate areas the world over (HortHuts, 1993).
Among the five described genera (Microprosthema
Stimpson, 1860; Spongicola de Haan, 1844;
Spongicoloides Hansen, 1908; Spongiocaris Bruce &
Baba, 1973; and Paraspongicola de Saint Laurent &
Cleva, 1981), only Microprosthema was recorded in
Brazil until now. Many species of these genera are
distributed worldwide, mainly in tropical and
subtropical waters, with the exception of
Paraspongicola, which is restricted to the Indo-Pacific
(Sarro & Takepa, 2003).

Adults of Microprosthema semilaeve have been
recorded, in Brazil, in shallow waters off the states of
Pernambuco and Bahia, and off Fernando de Noronha
Island (CoELHO & Ramos-Porto, 1998; CoELHO et al,
2006). According to MartiN & Goy (2004), four other
species of Microprosthema occur in the western North
Atlantic and Caribbean: Microprosthema granatense
Criales, 1997; M. manningi Goy & Felder, 1988; M.
looensis Goy & Felder, 1988; and M. jareckii Martin,
2002. Three additional members of Spongicolidae are
known from the western North Atlantic (Sarro & TAKEDA,
2003): Spongicola cubanica Ortiz, Gomez & Lalana,
1994; Spongiocaris hexactinellicola Berggren, 1993;
and Spongicoloides inermis (Bouvier, 1905). According
to MarRTIN & Goy (2004), Microprosthema inornatum
Manning & Chace, 1990, described from Ascension
Island (07°55°S — 014°19°W), can be found in the
western North Atlantic, increasing to nine the number
of species in the area.

Complete larval development of any Spongicolidae
is still unknown. The first stage of Microprosthema
semilaeve, hatched in the laboratory, was obtained
recently by MarTIN & Goy (2004). Other descriptions
of Microprosthema semilaeve were done using field-
caught larvae collected in the plankton of the North
Atlantic and Indian oceans (GURNEY & LEBOUR, 1941;
WiLLiAMSON, 1976; RaJE & Ranapg, 1978). These larvae
are very similar to our Microprosthema sp.1 and share
the diagnostic characters attributed herein to the
genus Microprosthema, except the pointed pleuras
of abdominal somites 1 to 3. MartiN & Goy (2004)
also noted the morphological similarities between the
first stage of M. semilaeve that they described, from
Guana Island and Sombrero Key, and that of RaJE &
RaNADE (1978), but concluded that the Indian
specimens belong to an undescribed species of
Microprosthema. Morphological variations are
commonly found within and between populations of
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Microprosthema semilaeve, which can make larval
identification doubtful. Misidentification of field
larvae can be avoided when there is correspondence
between adult and larval distributions.

Other characters shared by the larvae attributed to
Microprosthema or a related genus by GURNEY &
LEBOUR (1941: species B, C, E and F), WILLIAMSON
(1976: species Ind. 5), RaJE & RaNaDE (1978), MARTIN
& Goy (2004) and herein are: small length, usually
less than 8mm; rostrum about the same length or
shorter than the carapace; absence of spine on the
posterior margin of the carapace; absence of a dorsal
spine on abdominal somites 1-5; small ventral spine
present on abdominal somite 5; and development of
uniramous first pleopod only in the last stage.

Larvae identified as Microprosthema sp.1l are very
similar to Lebour Stenopid C (GURNEY & LEBOUR,
1941), and also to the first stage of M. semilaeve
described by MarTIN & Goy (2004). According to
WiLLiamsoN (1976), Lebour Stenopid B and C share
enough resemblances to Microprosthema semilaeve
to be included in the same genus. The supra-orbital
spines observed in the larval stages of Stenopid C
(IT to IV) described by GURrNEY & LEBOUR (1941), but
absent in the first stage described by MarTiN & Goy
(2004), could be related to differences in stages.
According to GURNEY (1924), such spines develop in
Stenopodidea only in the second stage. Similarly,
pleural spines on abdominal somites 1 to 3 can also
be observed in Lebour Stenopid C, and were used
by her to distinguish between her morphotypes B
and C, the former with pleural spines only on
abdominal somites 2 and 3. The absence of such
spines in Guana Island specimens, their presence
on abdominal somites 2 and 3 in Sombrero Key
specimens, on abdominal somites 1 and 2 in Indian
specimens, and on abdominal somites 1 to 3 in our
specimens indicate that these differences could
result from within- or between-population
variations of the same species. GURNEY (1936),
describing Stenopid I from plankton collected by
the Discovery in the South Atlantic and by the
Atlantis in the North Atlantic, found some larvae
with pleural spines on abdominal somites 1, 2 and
3, and some with pleural spines only on 2 and 3,
which he assumed to be inter-specific. In addition,
this highly variable character should not be
considered in isolation. All the larvae found in Brazil
untill now have pleural spines on at least one
abdominal somite, and one of these must belong to
Microprosthema semilaeve. If not, there are two
undescribed species of Spongicolidae in the
northeast region of Brazil.
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The occurrence in Brazil of only one species of
Spongicolidae (CoeLHo et al.,, 2006) and the
similarities with the first stage described by MARTIN
& Goy (2004) led us to ascribe Microprosthema sp.1
and Lebour Stenopid C to Microprosthema semilaeve.
These larvae share the following characters: rostrum
about the same length as the carapace; pleural
spines on abdominal somites 1 to 3; ventral spine
on somite 5 straight and directed backward; first,
second and third pereopods chelate and with setose
exopod; fourth and fifth pereopods uniramous; first
pleopod absent at least until stage V. In contrast,
larvae of Microprosthema sp.1 are longer than
Stenopid C and have no spines on the lateral margin
of the telson.

Larvae of Microprosthema sp.2 are similar to those
described by GUrNEY (1936) as Stenopid I and by
GURNEY & LEBOUR (1941) as Stenopid B, mainly in
the following: small rostrum, half length of
carapace; pleural spines on abdominal somites 2
and 3; ventral spine on abdominal somite 5
absent; two dorsal grooves on carapace. According
to GURNEY & LEBOUR (1941), this is a highly
abundant larva in the plankton of the Bermudas,
frequently more abundant than Stenopus
hispidus, and which was collected also in the
South Atlantic (GurnEY, 1936).

Development of Spongicolidae seems to be
abbreviated or direct in some species, as observed
in Spongicola japonica, Spongicola venusta, and
Spongicoloides koehleri (Bate, 1888; Kemp, 1910;
SERIDJI, 1990; Sarro & KonisHi, 1999). The late
embryo of Spongicola venusta described by Bate
(1888: pl. XXIX, fig.2V) and the first larva drawn
by von Willemoes-Suhm (Bate, 1888:216, fig.42)
had appendages that are normally found later in
development. Unfortunately, the rostra of these
larvae were not illustrated, so the proportion
between rostral length and total length could not
be estimated. On the other hand, the larval
development of Microprosthema semilaeve is
thought to include nine stages (GURNEY & LEBOUR,
1941), and consequently seems to be extended
when compared to other members of Spongicolidae.
Of the five larvae described, two had pereopods 4
and 5 as simple buds, two had small pleopods,
and only one had biramous pleopods, indicating
that there are several larval stages in the
development. Therefore, the differences in
appendage development also suggest that these
larvae belong to a genus with many stages,
probably Microprosthema.

ACKNOWLEDGEMENTS

The authors thank the team of Zooplankton and
Ichthyoplankton Integrated Laboratory of
Universidade Federal do Rio de Janeiro for
assistance during the field surveys; Bruno
Peixoto, Eduardo Almeida and Marcelo Fernandes
(LIZI-UFRJ) for their efforts in laboratory; Maria
Criales for manuscripts sent and Janet Reid for
language review. This study was supported by the
Executive Committee, Interministerial Comissin
for Marine Resources (SECIRM), Ministry of
Environment (MMA), Sectoral Plan for Marine
Resources (REVIZEE).

REFERENCES

AHYONG, S.T. & O'MEALLY, D., 2004. Phylogeny of the
Decapoda Reptantia: resolution using three molecular
loci and morphology. The Raffles Bulletin of Zoology,
52(2):673-693.

BARNICH, R., 1996. The larvae of the Crustacea
Decapoda (excl. Brachyura) in the plankton of the
French Mediterranean Coast. Identification Keys and
Systematic Review. Gotingen: Cuvillier Verlag. 189p.

BATE, C.S., 1888. Report on the Crustacea Macrura
collected by H.M.S. “Challenger” during the years 1873-
1876. Report on the Scientific Results of the Voyage
of H.M.S. Challenger (Zoology), 24:1-942, figs.1-154.

BOURDILLON-CASANOVA, L., 1960. Le méroplancton
du Golfe de Marseille: les larves de crustacés décapodes.
Recueill de Travaux de la Station Marine d"’Endoume,
30(18):1-286.

BURKENROAD, M.D., 1981. The higher taxonomy and
evolution of Decapoda (Crustacea). Transactions of the
San Diego Society of Natural History, 19(17):251-268.

COELHO, P.A. & RAMOS-PORTO, M., 1998.
Malacostraca. Eucarida. Stenopodidea. In: Young, P.S.
(Ed.) Catalogue of Crustacea of Brazil. Rio de Janeiro:
Museu Nacional. Série Livros, n.6, p.323-324.

COELHO, P.A.; ALMEIDA, A.O.; SOUZA-FILHO, J.F.;
BEZERRA, L.E.A. & GIRALDES, B.W., 2006. Diversity
and distribution of the marine and estuarine shrimps
(Dendrobranchiata, Stenopodidea and Caridea) from
North and Northeast Brazil. Zootaxa, 1221:41-62.

GLAESSNER, M.F., 1969. Decapoda. In: MOORE, R.C.
(Ed.) Arthropoda: Treatise on Invertebrate
Paleontology. Geological Society of America and University
of Kansas Press. Volume 4, Part R, p.399-533.

GURNEY, R., 1924. Crustacea, Part IX, Decapod Larvae.
Natural History Report of the British Antarctic “Terra
Nova” Expedition, Zoology, 8:37-202.

Arg. Mus. Nac., Rio de Janeiro, v.68, n.1-2, p.25-33, jan./jun.2010



LARVAE OF SPONGICOLIDAE FROM PLANKTON OFF BRAZILIAN COAST 33

GURNEY, R., 1936. Larvae of decapod Crustacea. Part I:
Stenopidea. Discovery Reports, 12:377-440.

GURNEY, R. & LEBOUR, M.V., 1941. On the larvae of
certain Crustacea Macrura, mainly from Bermuda. Journal
of the Linnaean Society of London, 41:161-181.

HOLTHUIS, L.B., 1993. The recent genera of the caridean
and stenopodidean shrimps (Crustacea, Decapoda): with
an appendix on the order Amphionidacea. Leiden:
Nationaal Natuurhistorisch Museum. 328p.

MARTIN, J.W. & DAVIS, G.E., 2001. An updated
classification of the Recent Crustacea. Science Series,
Natural History Museum of Los Angeles County,
39:1-124.

MARTIN, J.W. & GOY, J.W., 2004. The first larval stage
of Microprosthema semilaeve (Von Martens, 1872)
(Crustacea: Decapoda: Stenopodidea) obtained in the
laboratory. Gulf and Caribbean Research, 16:19-25.

RAJE, S. & RANADE, M.R., 1978. The larval development
of Microprosthema semilaeve (Von Martens) (Crustacea,
Decapoda, Stenopodidea). Journal of the Marine
Biological Association of India, 17(1):213-222.

RICHTERS, F., 1880. Decapoda. In: MOBIUS, K.A. (Ed.)
Beitrige zur Meeresfauna der Insel Mauritius und der
Seychellen, bearbeitet von K. Mobius, F. Richters und
E. von Martens. Berlin: Akademiereden der
Wissenschaften zu Berlin. p.137-178, pls.15-18.

SAITO, T. & KONISHI, K., 1999. Direct development in the
deep-sea sponge-associated shrimp, Spongicola japonica

Arg. Mus. Nac., Rio de Janeiro, v.68, n.1-2, p.25-33, jan./jun.2010

Kubo. Journal of Crustacean Biology, 19:46-52.

SAITO, T. & TAKEDA, M., 2003. Phylogeny of the family
Spongicolidae (Crustacea: Stenopodidae): evolutionary
trend from shallow-water free-living to deep-water sponge
associated habitat. Journal of the Marine Biological
Association of the United Kingdom, 83(1):119-131.

SAITO, T.; UCHIDA, I. & TAKEDA, M., 2001. Pair formation
in Spongicola japonica (Crustacea: Stenopodidea:
Spongicolidae), a shrimp associated with deep-sea
hexactinellid sponges. Jounal of the Marine Biological
Association of United Kingdom, 81(5):789-797.

SERIDJI, R., 1990. Description of some planktonic
larval stages of Stenopus spinosus Risso, 1826: notes
on the genus and systematic position of the
Stenopodidea as revealed by larval characters. Scientia
Marina, 54:293-303.

STIMPSON, W., 1860. Crustacea Macrura. Pars VIII of
Prodromus descriptionis animalium evertebratorum,
quae in Expeditione ad Oceanum Pacificum
Septentrionalem, a Republica Federata missa,
Cadwaladaro Ringgold et Johanne Rodgers Ducibus,
observavit et descripsit. Proceedings of the Academy
of Natural Sciences of Philadelphia, 12:22-47.

WILLIAMS, A.B., 1984. Shrimps, lobsters and crabs of the
Atlantic Coast of the Eastern United States, Maine to
Florida. Washington: Smithsonian Institution Press, 568p.

WILLIAMSON D.I., 1976. Larvae of Stenopodidae
(Crustacea, Decapoda) from the Indian Ocean. Journal
of Natural History, 10:497-509.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




