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ABSTRACT. Ovigerous females 01' Pachygraps/ls IransverslIs (Gibbes, 1850) were 
collected on the Praia Dura and Saco da Ribeira beaches, Ubatuba, São Paulo, Brazi!. 
Larvae were individually reared in a climatic ro0111 at 25°C temperature, salinities 01' 

28, 32 and 35%. and under natural photoperiod conditions. The best rearing results 
were observed at 35%. salinity. Seven zoeal instars were observed, drawing and 
described in detai!. The data are compared with those obtained for P. gracilis 
(Saussure, 1858). 
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The genus PachygrapslIs Randall, 1840 is represented by three species along 
the Brazil ian littoral: P. corrugallls (von Martens, 1872), P. transverSllS (G ibbes, 
1850) and P. gracilis (Saussure, 1858), the latter having been recorded for the first 
time in the state of São Paulo, Brazil, by RODRIGUES & BROSSI-GARCIA (1989) in 
rocky and sandy-muddy substrates together with P. Iransversus. This species and 
P. gracilis are quite similar and the traits most often utilized for specific identifica
tion have been indicated by RODRIGUES & BROSS1-GARCIA (1989). 

The larval ontogeny of the family Grapsidae is little known. According to 
CHACE (195 1), less than 15% ofthe species have been studied from this viewpoint. 

The main objective of the present investigation was to study the larval 
development of P. transversus reared in the laboratory and to characterize the 
plankton phase oflife ofthis species. A detai led anatomical study of each instar was 
performed by veritying ali the morphologic variations occurring during metamor
phosis. The time intervals between successive ccdysis were also determined, and a 
comparative analysis between P. transversus and P. gracilis, whose larval morpho
logy was described by BROSSI-GARCIA & RODRIGUES (1993), was finally perfor
medo 

Other non-Brazilian species ofthe genus Pachygrapsus whose larval instars 
are known are: P. marmoralus (Fabricius, 1878), P. crassipes Randall, 1840 and P. 
maurus (Lucas, 1846) studied by CANO (1891), SCHLOTTERBECK (1976) and 
CUESTA & RODRIGUES (1994), respectively . 
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MATERIAL ANO METHOOS 

Ovigerous females of Pachygrapsus transversus were periodically collected 
on the Praia Dura and Saco do Ribeira beaches, municipality of Ubatuba 
(23°26' 14"S, 45°05'9"W) from muddy and rocky substrates.In the laboratory,the 
animais were maintained in aquaria with seawater from the place of collection, 
submitted to continuous aeration,and fed chopped fish. Newly hatched larvae were 
transferred to small Petri dishes containing 20 mi filtered sea water at salinities of 
28,32 and 35%0 and placed in a climatic room at a temperature of25°C under natural 
photoperiod conditions. 

During the first month of rearing, zoeae were fed rotifers (Brachionus sp.) 
and Artemia sp. nauplii thereafter. 

The water ofthe pi ates was renewed dai ly after verification ofmortality and 
of changes in instar. 

The drawings were made using a binocular light microscope fitted with a 
light camera. Exuviae or larvae were fixed in I : I alcohol: glycerine. 

RESULTS 

GENERAL CONSIDERATIONS 
The zoeal development of P. lransversus consisted of ten ecdysis at 35%0 

salinity, eight ecdysis at 32%0 salinity, and three ecdysis at 28%0 salinity but only 
seven zoeal instars were morphologically identified. The duration and survival of 
larvae are presented in table I. 

Table I. Pachygrapsus transversus. Duration and survival of zoeal stages. (X) Mean duration , 
in days, of each stage; (X), cumulative mean duration from eclosion; (8.0.) standard deviation; 
(O-O') minimum and maximum duration; (ni) number of larvae reared at different salinities; (n) 
number of larvae; (t) number of dead larvae; (8) percentage of survival trom eclosion. 

Ecd;s;s III IV V VI VII VIII IX X 

Xe (X) 7.0 8.5(22.5) 
5 .0 4 .6 512 524 

28%0 0·0' 15 - 2 20 - 1 15 - 2 
n;=1 00 66 34 6 

t 34 32 28 
5 66 34 6 

Xe(X) 8.81 1218 15.14 8 6 95 7.33 10 8(71) 
5 .0 . 2.44 2.71 511 2 07 057 1.52 2.82 o 

32%0 O-O' 5 - 19 7 - 17 7 - 22 7 - 12 9 - 10 6-9 8 -12 
n;=100 n 37 11 5 4 2 2 

t 63 26 4 
5 37 11 

Xe (X) 14.50 11 10.47 10.72 9.4 10.2 8,5 8.37 6.5 9.5(113.7) 
5.0 . 1.96 2.05 3.39 288 2,79 2.21 1.8 1.4 0.7 2,12 

35%0 O-O' 12 - 19 7 - 16 7 - 23 7 - 18 3 - 17 7 -11 6 - 27 7 -11 6-7 8 -11 
n;=225 79 56 44 33 25 8 13 8 2 2 

t 146 23 12 11 17 5 5 6 
5 35.1 24.8 19.5 14.6 11 .1 3.5 5.7 3.5 0.8 0.8 
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Zoeal morphology of Pachygrapsus transversus ... 

ZOEAL MORPHOLOGY 

Zoea I 

805 

A globose carapace (0,80 mm length) with two spines, a dorsal one and a 
rostral one, of approximately the sarne size. Non-pedunculated eyes (Fig. l-I). 
Abdomen with tive segments whose posterolateral margins are slightly acuminate. 
Fourth abdominal segment larger than the remaining ones. Second and third 
segments with a pair of dorso lateral saiiences. Rectangular telson with a concave 
posterior margin and six plumose setae (Fig. 2-1). 

Antennule (Fig. 3-1). Conical, without segmentation, with two aesthetascs 
and one sim pie seta. 

Antenna (Fig. 3-IJ). Unirreme. Distal end with diminutive spines. 

Mandible (Fig. 3-IIJ). Strongly chitinous with cutting incisor and molar 
processes. Absent palpo 

Maxillule (Fig. 3-IV). Bisegmented endopod with four plumose setae on the 
apical segment. Basal endite with five cuspidate setae and coxal endite with five 
plumose setae. 

Maxilla (Fig. 3-V). Scaphognathite with four plumose setae. Endopod with 
four plumose setae, two of them distal and two subdistal. Bilobate basal and coxal 
endites with at least four plumose setae on each lobe. 

First maxilliped (Fig. 3-VI). Bisegmented exopod with four long plumose 
setae on the distal segment. Endopod with tive segments and 1- 1 -1-2-4 plumose 
setae from the proximal to the distal segment. 

Second maxilliped (Fig. 3-VII). Exopod identical to that ofthe tirst maxilli
ped. Endopod with three segments and four plumose setae on the distal segment. 

Zoea II 
Carapace (0.96 mm length) with one pair of small lateral spines.Abdomen 

and telson identical to that of zoea I (Figs I, 2-II) . 
Antennule (Fig. 4-1). Identical to that of the previous instar. 
Antenna (Fig. 4-11). Very similar to that of the previous instar, but with a 

larger number of spines. 
Mandible (Fig. 4-IlI). Identical to that of zoea I. 
Maxillule (Fig. 4-IV). Endopod with two plumose setae on the distal segment 

and one on the proximal segment. Basal endite with six cuspidate setae and one 
simple seta. Coxal endite with six plumose setae. 

Maxilla (Fig. 4-V) . Scaphognathile with four long plumose setae. Endopod 
identical to lhat of the previous instar. Basal and coxal endites with five plumose 
setae on each distal and proximal lobe. 

First maxilliped (Fig. 4-VI) . Exopod with six long plumose setae on the distal 
segment. Endopod with 1-0-1-2-4 plumose setae from the proximal to the distal 
segment. 

Second maxilliped (Fig. 4-VII) . Exopod identical to that oftirst maxilliped. 
Endopod with tive plumose setae on the distal segment and one seta on the median 
segment. 
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I II 
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Fig. 1. Pachygrapsus tranversus. Lateral view of zoeal stages I to V. 

Zoea III 
Carapace (1.15 mm length) with a long rostral and dorsal spine and a pair of 

small lateral spines. Abdomen and telson equal to that of zoea II (Figs 1, 2-III) . 
Antennule (Fig. 5-1). Unirreme with 1(2) aesthetascs and one simple seta. 
Antenna (Fig. 5-II). Unchanged in relation to the previous instars. 
Mandible (Fig. 5-III) . Longer than wider, with barely dentate incisor and 

molar processes. 
Maxillule (Fig. 5-IV). Endopod with tive plumose setae on lhe distal 

segmento Basal endite with 5(6) cuspidate setae and 1 (2) simple selae. Coxal endite 
with seven plumose setae. 

Revta bras. Zool. 14 (4): 803 - 819, 1997 
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O.18mm 
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Fig . 2. Pachygrapsus transversus. Dorsal view of abdomen and telson of zoeal slages I lo V. 

Maxilla (Fig. 5-V). Scaphognathite with six long plumose setae. Endopod 
identical to that of the previous instars. Basal and coxal endites usually with 4(5) 
plumose setae each on the distal and proximal lobes. 

First maxilliped (Fig. 5-VI). Exopod with sevel1 long plumose setae. Endo
pod with 0(1)-0(1)-0(1)-1(2)-4 plumose setae from the proximal to the distal 
segment. 

Second maxilliped (Fig. 5-VII). Exopod identical to that of first maxilliped. 
Endopod with four setae 011 the distal segment. 
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Fig . 3. Pachygrapsus transversus, zoe a I. (I) Antenulle ; (II) antenna; (III) mandible; (IV) 
maxillule; (V) maxilla; (VI) first maxilliped; (VII) second maxilliped. 

ZoealV 
ldentical to zoea III in terms on carapace shape (1.34 mm length), abdomen, 

telson (Figs 1, 2-V), antennule (Fig. 6-1), antenna (Fig. 6-11), and mandible (Fig. 
6-III) . 

Maxillule (Fig. 6-IV). Endopod with four plumose setae on the distal 
segment. Basal endite with tive cuspidate setae and two single setae. Coxal endite 
with six plumose setae. 

Maxilla (Fig. 6-V). Scaphognathite with six long plumose setae. Endopod 
equal to the previous instars. Basal and coxal endites with the distal and proximal 
lobes containing three to tive plumose setae each . 

First maxilliped (Fig. 6-VI). Exopod with eight 10ng plumose setae. Endopod 
with 0-1-0-3-3 plumose setae. 
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Second maxilliped (Fig. 6-VII). Endopod with 1-1-4 plumose setae from the 
proximal to the distal segment. Exopod identical to that offisrt maxilliped. 
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Fig . 4. Pachygrapsus transversus, zoea II. (I) Antenulle; (II) antenna; (III) mandible; (IV) 
maxillule; (V) maxilla; (VI) first maxilliped; (VII) second maxilliped. 

Zoea V 
Identical to zoea IV in terms of carapace (1.73 mm length), abdomen, telson 

(Figs I, 2-V), antennule (Fig. 7-1), antenna (Fig. 7-1I) and mandible (Fig. 7-III). 
Maxillule (Fig. 7-IV). Endopod with four plumose setae on the distal 

segment. Basal endite with 5(6) cuspidate setae and 1(2) sirrlple setae. Coxal endite 
with six plumose setae. 
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Fig . 5. Pachygrapsus transversus , third zoeal stage. (I) Antennule; (II) antenna; (III) mandible; 
(IV) maxillule; (V) maxilla; (VI) first maxilliped; (VII) second maxilliped. 
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Fig . 6. Pachygrapsus transversus, fourth zoeal stage. (I)Antennule; (II) antenna; (III) mandible; 
(IV) maxillule; (V) maxilla; (VI) first maxilliped ; (VII) second maxilliped. 
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Maxilla (Fig. 7-V). Scaphognathite with approximately 15 plumose setae. 
Endopod with four. Basal and coxal endites with 4(5) plumose setae each on the 
distal and proximal lobes. 

I n 

O,18mm 
7 

Fig . 7. Pachygrapsus transversus, fifth zoeal stage. (I) Antennule; (II) antenna; (III) mandible; 
(IV) maxillule; (V) maxilla; (VI) first maxilliped; (VII) second maxilliped. 
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Fig . 8. Pachygrapsus transversus, Sixth zoeal stage . (I) Antennule; (II) antenna ; (III) mandible; 
(IV) maxillule; (V) maxilla ; (VI ) first maxilliped; (VII) second maxilliped. 
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First maxilliped (Fig. 7-VI). Exopod \>Jith nine long plumose setae on the 
distal segment. Endopod with tive plumose setae on the distal segment. 

Second maxilliped (Fig. 7-VII) . Exopod with nine plumose setae and endo
podite with 0-1-3 setae. 

0.18 mm 

9 

Fig 9. Pachygrapsus transversus, seventh zoeal stage. (I) Antenulle; (II) antenna; (III) 
mandible; (IV) maxillule; (V) maxilla; (VI) first maxilliped; (VII) second maxilliped. 

Revta bras. Zool. 14 (4): 803 - 819,1997 
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Zoea VI 
Abdomen, telson, antennule (Fig. 8-1), antenna (Fig. 8-1I) and mandible (Fig. 

8-1II), identical to zoea V. 
Maxillule (Fig. 8-IV). Basal endite with tive cuspidate setae and 1(2) simple 

setae and coxal endite with seven plumose setae. 
Maxilla (Fig. 8-V). Scaphognathite with approximately 17 plumose setae. 

Endopod like zoea V. Basal endite with 5(4) plumose setae respectively on the distal 
and proximallobe. Coxal endite with 3(4) plumose setae on the distal and proximal 
lobes respectively. 

First and second maxillipeds (Fig. 8-VINII). Exopod with 9(10) long 
plumose setae. Endopods of tirst and second maxillipeds with 0-0-0-1-5 and 2- 1-4 
setae, respectively. 

Zoea VII 

VI. 
Abdomen, telson, antenna (Fig. 9-II) and mandible (Fig. 9-III) like to zoea 

Antennule (Fig. 9-1). With 4(5) aesthetascs and one simple seta. 
Maxillule (Fig. 9-IV). Identical to zoea VI. 
Maxilla (Fig. 9-V). Scaphognathite with 21 (23) plumose setae.Basal endite 

with 4(5) plumose setae respectively on the distal and proximallobes. Coxal endite 
with four plumose setae on the distal lobe and six on the proximal one. 

First and second maxillipeds (Fig. 9-VINII) . With 13(14) long plumose 
setae. Endopods offirst and second maxillipeds wilh 0-1-1-0-4 and 1-1-2 setae, 
respectively. 

DISCUSSION 

The family Grapsidae comprises four subfamilies and in Brazil is repre
sented by 22 species. 

As pointed out by BROSSI-GARCIA & RODRIGU ES (1993), the species known 
thus far of Plagusiinae, Varuninae and Grapsinae present five or six zoeal instars, 
and the species ofthe subfamily Sesarminae present four zoeal instars, although a 
variation fram two to five may occur. 

ln this respect, the species studied thus far in Pachygrapsus are P. marmo
ratus, initially described by Cano (1891) and redescribed by HYMAN (1924) and the 
first zoeal instar described by PAULA (1985) , P. crassipes whose first zoeal instar 
was initially described by VILLALOBOS (1971), and P. transversus, studied by 
LEBOUR (1944) also only in terms ofthe first zoeal instar. 

Later, SCHLOTTERBECK (1976) redescribed the zoea I of P. crassipes and 
four more instars, i.e., up to zoea V, which he obtained by rearing the animais in the 
laboratory at 16°C and at salinity of about 33%0. Although the megalopa instar was 
not observed in this study, the author seems to agree that the larval development of 
P. crassipes consists of about tive zoeal instars and explains that the absence of a 
molt to the megalopa instar was possibly due to the relatively low water temperature 
(16°C). 
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As to P. rnarrnoralus, there are descriptions and partial drawings offive zoeal 
instars, two megalopa instars which mainly differ in cephalothorax shape, and the 
first juvenile instar, whose aspect is that of an adult in miniature (HYMAN 1924). 
However, there is no information about the duration of metamorphosis or larval 
survival. 

More recently , CUESTA & RODRIGUES (1993) obtained tive zoeal instars of 
P. rnarrnoratus by rearing the animais in the laboratory . They also mentioned the 
occurrence of some intermediate instars between the third , fourth and tifth, as well 
as a supernumerary sixth instar. No megalopal instar was found . CUESTA & 
RODRIGUEZ (1994) described the tirst and second zoeal instars of Pachygrapsus 
rnaurus and Pachygrapsus transversus. 

P. transversus (present paper), as well as P. gracilis (BROSSI-GARCIA & 
RODRIGUES 1993) respectively presented 10 (99.16 days) and 13 (103 days) ecdysis 
obtained in the laboratory at 25°C and at 35%0 sal inity for P. transversus and at 28°C 
and 34%0 salinity for P. gracilis. Seven zoeal stages, and a intermediate one between 
the sixth and seventh were mainly defined on the basis of larval size, number of 
setae on the basal and coxal endite of maxillule, number of setae on the scaphogna
thite of the maxilla and number of setae on the exopodite of maxillipeds. 

Despite countless attempts to real' these species, the megalopa instar has not 
been obtained and the rudiments ofthe pleopods lhat characterize proximity to the 
megalopa ~ere not observed up to the last zoeal instar observed. 

The morphologic characterization of the family Grapsidae larvae has been 
mainly impaired by the extent of diversity observed in larval development. 

AIKA WA (1929), based on the first zoeal instar of Brachyura, proposed a 
series of morphologic characteristics that were of systematic and/or phylogenetic 
importance for the group. lnitially, the arrangement ofthe chromatophores, which, 
due to the lack ofinformation in other studies, acquire secondary importance. Then, 
on the basis of relative exopod length in relation to the peduncle, the author 
distinguished fou'r types ofantenna (A, B, C and D), ofwhich types B and C are the 
most typical ofGrapsidae. ln type B, the length ofthe exopod is 1/2 to 3/4 the length 
of the pedunc\e, and in type C, the exopod is very small, about less than 1/4 the 
length ofthe peduncle. ln the subfamilies Sesarminae and Varuninae, the antennae 
are oftype B, and in Plagusiinae, oftype C. ln type A, the exopod and pedunc\e are 
ofequivalent size, are considered to be more primitive and do not occur in Grapsidae. 
ln type D, considered to be a variation, there is no exopod and the peduncle is limited 
to a spiny process smaller than the rostrum 01' antennule. Another morphologic trait 
pointed out by AlKA WA (1929) was the type oftelson. The most common ofthe six 
types (A, B, C, D, E and F), and which occur in Grapsidae, are types A and B. The 
telson of type A is triangular in shape with a well developed furca and 1-3 setae on 
each furca. The telson of type B is similar in shape to type A but its furca has no 
setae. Thus, the subfamilies are characterized as follows with respect to telson type: 
Grapsinae (A or B), Varuninae and Sesarminae (B) and Plagusiinae (A). 

ln addition to the above characteristics, AIKA WA (1929) also suggested 
analysis of the seta pattern of the maxilla and of the first and second maxillipeds 
and the presence or absence of spines on the carapace. 
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With respect to Pachygrapsus, AIKA WA (1929) suggested a certain unifor
mity in the structure of the antenna, telson and carapace. According to HYMAN 

(1924), P. marmoratus does not exhibit lateral spines on the carapace. The telson 
has three spines on each si de ofthe furca and, in zoea J, the antenna has a small 
exopodite which later becomes highly developed. Acording to LEBOUR (1944), P. 
transversus has no lateral spines on the carapace and its telson has two spines on 
each side of the furca and, in zoea I, the antenna has a small exopodite which later 
becomes highly developed. The antenna has diminutive setae on its distal portion. 
Pachygrapsus crassipes does not present lateral spines on the carapace in zoea L 
These spines arise starting from zoea II. The telson has three setae on each side of 
the furca, and the exopod does not develop on the antenna (SCHLOTTERBECK 1976). 
Pachygrapsus gracilis and P. transversus present a telson oftype A, i.e., triangular 
and with three setae on each side of the furca. ln ali the zoeal instars analyzed in 
these two species, the antenna is unirreme; there is no exopod development, falling 
into type D proposed by A/KAWA (1929) and in contrast to the typical shapes of 
the family Grapsidae. Finally, both in P. gracilis and in p, transversus, the lateral 
spines of the carapace are observable from zoea II and not from zoea III, as 
previously mentioned by BROSSI-GARCIA & RODRIGUES (1993), agreeing in this 
respect with P. maurus and P. crassipes. 

ln general, P. gracilis and P. transversus brazilian larvae are extremely 
similar and can only be distinguished starting from the fourth instar by analysis of 
the following characteristics: size, number of aesthetascs 01' the antennules, number 
of cuspidate setae of the basal endites of the maxillules, and number of plumose 
setae on the scaphognathites of the maxillae (Tab. II). 

Table II. Main morphological traits of the Pachygrapsus zoeal stages. (Aesthetascs) Number 
of aesthetascs of the antennule; (Cus. setae) number of cuspidate seta e on the basal endite 
of the maxillule; (Plu. setae maxillule) number of the plumose setae on the coxal endite of the 
maxillule; (Plu . setae maxilla) number of the plumose setae on the scaphognathite of the 
maxilla; (Plu. seta e 1st maxilliped) number of the plumose setae on the exopod of the first 
maxilliped; (Plu. setae 2nd maxilliped) number of the plumose seta e on the exopod of the 
second maxilliped. 

Stages Species Shield Aesthetascs Cus, setae Plu. setae Plu . setae Plu. setae 1 st Plu. setae 2'" 
length maxillule maxilla maxilliped maxilliped 

p , gracilis 0.75 2 5 ar 6 5 4 4 4 
P. Iransversus 0.80 2 5 5 4 4 4 

Zoea I P. crassipes 0.90 2 5 6 4 4 4 
P. maurus 0,8S±0,02 2 6 4 4 4 
P. marmoralus' 0,9S±0,99 3 6 4 4 4 
P. marmoratus 0,83±0.02 

P gracilis 0,90 5 ar 6 6 6 6 
P. transversus 0,96 5 ar 6 6 6 6 

Zoea II P. crassipes 1.20 4 7 6 6 6 6 
P. maurus 1.30±0,01 4 7 6 5 6 6 
P. marmoratus 1.20±0,02 

P. gracilis 108 7 6 7 
Zoea III P. transversus 1.15 6 7 7 

P. crassipes 1,50 7 8 8 

Conto 
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Table II. Continued. 

Stages Species Shield Aeslhetascs Cus. setae Plu . setae Plu . setae Plu. setae 111 Plu. setae 2nd 

length maxillule maxilla maxilliped maxilliped 

( P. gracilis 1.21 3 8 6 10(13) 8 
Zoea IV P. transversus 1.34 5 6 6 8 

P. crassipes 1.75 4 10 10 10 

ZoeaV P. gracilis 1.53 3 10(13) 10 
P. transversus 1.73 2 50r6 6 15 9 

Zoea VI P. gracilis 1.73 8 6 or 7 15(17) 10 
P. transversus 2 5 7 15(17) 90r10 90r10 

Intermediate P. gracilis 1.90 9 6 20 10 11 
stage P. transversus 2 or 3 5 7 19 100r11 11 

Zoea V" P. gracilis 2.19 5 100r 11 6 22(23) 10 11 
P. transversus 40r5 5 7 21(23) 13 or 14 130r14 

*. References: P. gracilis (BROSSI-GARCIA & R ODRIGUES 1993); P. transversus (BROSSI-GARCIA 

& RODRIGUES present paper); P. crassipes (S CHOL TIERBECK 1976); P. marmoratus* (PAULA 

1985); P. marmoratus and P. maullls (CUESTA& R ODRIGUES 1994); (T.T*) tip ofthe dorsal spine 
to the tip ofthe rostral spine. 
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