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Larval development of the red crab Pleuroncodes monodon 
(Decapoda Anomura : Galatheidae) under laboratory conditions* 
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Abstract 

Larvae of Pleuroncodes monodon (MIL~-EDwal~DS, 1837), 
a red crab of commercial importance in South America, were 
reared in the laboratory at 2 different temperatures (15 ~ and 
20 ~ from hatching up to the last larval stage. The 5 typical 
stages, with their corresponding functional appendages, are 
described and figured. The main characteristics useful in differ- 
entiating larvae of P. monodon from those of the other Chilean 
species of Galatheidae and its northern congener P. planipes 
are discussed. Data on duration of each larval stage, length 
of moulting intervals and mortality at the 2 test temperatures 
are also given. 

Introduction 

Pleuroneodes monodon (M]LNE-EDwAtCDS, 1837) 
ranges in distribution from the Island "Lobo de Afuera", 
Peril, to Ancud, Chile (tt~G, 1955); it is a pelagic 
species of great economical importance in both 
countries. In  Chile, according to observations of 
MISTA~IDIS and H ~ i Q v ~ z  (t966), this species makes 
up approximately 40% of the commercial catch of 
"langostino", which includes 2 galatheid species: the 
yellow or blue crab ("langostino amarillo o azni") 
Cervimunida ]ohni PO~T~ and the red or carrot crab 
("langostino zanahoria") Pleuroncodes monodon (MIL- 
NI~-EDWARDS). The latter species has been found on 
several occasions in the stomach contents of the com- 
mercial species of Chilean conger eels (DELFIN, i903; 
POnT~, t916; ]3AHAMONDE, 1965 and CHOCAm et al., 
t969). HE~fQV~Z and BAHAMONDE (1964) dem- 
onstrated through a year-study, that  P. monodon 
constitutes the main diet of the Chilean South Ameri- 
can conger eel Genypterus maculatus, in whose stomach 
it was found with a 75 % frequency, representing 94 % 
of the total number of specimens found in the stomach 
content. 

The two specimens used for this study were found 
in the mouth of the fish Merluccius gayi gayi (GuI- 
c~n~oT), which could indicate that  Pleuroncodes 
monodon constitutes a food item also for this other 
commercial species of our coast. I~AYN~ (1935) states 
that  specimens of M. gayi from the Falkland Islands 
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and Argentinian Patagonian Coast "were frequently 
found to be subsisting entirely on" the free-swimming 
post-larval forms of Munida gregaria and M. subrugosa. 
Nevertheless, the studies so far available on the 
stomach content of the Chilean hake (BAHAMONDE, 
1953, 1958; BAHA~O~D~ and CARCA~O, t959) do not 
mention the Galatheidae as diet of this fish. 

I ts  northern congener Pleuroncodes planipes also 
represents a significant food item of the tuna species, 
when they migrate into the California Current (LonG- 
HU~ST, i967). 

While HAIG (t955) and LONGItUI~ST et al. (1969) 
doubted the validity of the two Pacific species of 
Galatheidae, comparative studies of the adults of both 
species are still unavailable. One of the objectives of 
our study, therefore, was to furnish more biological 
information that  could help towards a critical revision 
of the genus. Our primary objective, however, has been 
to provide a description of the larval development of 
this species, which is of such great economical im- 
portance to our fisheries, and to study the effects of 
temperature on survival and duration of its larva] 
stages. 

Material and methods 

On April 22, t970, two ovigerous females of 
Pleuroncodes monodon (M~-EDwAuDS)  were found 
in the mouth of Merluceius gayi gayi (GuIc~E~OT), a 
fish of commercial importance caught by a fisherman 
in Valparaiso Bay. We maintained the ovigerous 
females in a ch'culating sea-water aquarium (water 
temperature approximately 15 ~ until the larvae 
hatched, on April 29, 1970. The larvae were reared in 
water of normal salinity for the region (34.4 to 34.6~ 
under two different constant temperature conditions 
(15 ~ and 20 ~ and fed Artemia nauplii as well as 
Phaeodactylum tricornutum phase oval. Details on the 
original number of larvae, diet and temperatures for 
each experiment, are given in Table 1. 

The rearing technique was the same as that pre- 
viously employed for the braehyuran larvae (COsTLOW 
and FAGETTL 1967), consisting basically in daily 
change of freshly filtered seawater, control of exuviae 
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and dead larvae, and controlled photoperiod of light 
and darkness. All the larval stages as well as the 
corresponding functional appendages were drawn at  
the microscope with the aid of a camera lueida; the 
ehromatophore pat tern  was determined from living 
specimens. 

Results 

Larval stages 

S t a g e  I (Fig. l :  1). The carapace has a long and 
strongly serrated rostral spine and is produced behind 
into 2 posterior spines, which reach the distal border 
of the 4th abdominal segment; the posterior borders 
of the carapace are serrated. The abdomen has 5 seg- 
ments plus the telson; the posterior corners of the 4th 
and 5th abdominal segments terminate in a spine; the 
posterior border of the 1st segment is slightly dentie- 
ulate; the posterior margins of segments 2 to 5 show 
a spinulation made up by 4 longer spines plus i shorter 
spine on each side. On the dorsal surfaces of segments 
2 to 5, there are 2 hair-like seine ; the telson formula is 
of 6 § 6 setae, the outermost is reduced and hair-like ; 
the fureal rami  are strongly dentieulate. The posterior 
margin of the telson has several small thorns, distrib- 
uted in numbers of i to 3 between each setae; a fine 
dentieulation is visible on the dorsal surface of the 
telson. The base of the antenule (Fig. i :  5) is unseg- 
mented and bears a long sub-apical plumose spine on 
its inner border and 6 terminal aesthetacs. The 
anterma (Fig. 1: 9) shows 2 short spines on its base 
and an aeiculate flagellum almost as long as the 
antennal scale; this bears 8 plumose setae and ter- 
minates as a strongly dentieulate spine ; a fine dentie- 
ulation is visible on the surface of the antermal scale. 
The mandibula (Fig. i :  13) has the molar and incisive 
processes dentieulated. The unsegmented endopodite 
of the maxillula (Fig. 2 : 19) bears 3 plumose setae plus 
2 short smooth seSae; the basipodite bears 5 spines and 
the coxopodite 7 apical plumose setae. The seaphogna- 
tire of the maxilla (Fig. 2 : 23) terminates as a plumose 
distal spine and bears 4 plumose seine on its outer 
border; endo-basi and eoxopodite are bilobula~e and 
have respectively 4--3,  4 - -4  and 4- -6  spinose setae. 
The eoxopodite of the Is t  maxilliped (Fig. 2: 27) 
bears one seta on its inner margin and the protopodite 
2 - - 3 - - 3 - - 2  setae; the 5 segmented endopodite bears 2 
spinose seine in the 1st, 2nd and 4th segments, one 
spinose seta in the 3rd segment, and 3 spinose setae 
plus 2 smooth setae on the terminal segment; the 
exopodite with two undistinguished segments, bears 4 
plumosae swimming" setae. The protopodite of the 
second maxilliped (Fig. 2: 31) with 3 spinose setae, the 
4-segmented endopodite with 2 spinose setae in each 
of segments I to 3 and 3 spinose setae plus 2 others, 
smooth, on the apical segment; the partially biseg- 
mented exopodite with 4 plumose swimming setae. The 

third maxflliped (Fig. 2: 35) is still rudimentary and 
without setae. 

The larvae are quite t ransparent  with a few orange 
ehromatophores distributed as follows: first and 
second stage, in the mouth region, and two dorsal 
eritrophores in the middle line of 1st and 2ud abdominal 
segments and 2 at  the basis of the telson. In  the 3rd, 
4th and 5th stages an additional small eritrophore is 
present in the lateral anterior region of the carapace; 
other eritrophores are also visible at  the basis of the 2nd 
and 3rd maxilliped. 

S t a g e  I I  (Fig. 1: 2). At this stage, the proximal 
portion of the rostrM spine is dentieuiated; the telson 
formula is now 7 + 7 setae, the outermost being 
always the more reduced; 2 short hairs are now 
present on the posterior dorsal surface of the telson. 

Changes in the appendages are as follows: 3 sub- 
apical short hairs are added on the outer border of the 
basis of the antennule (Fig. 1 : 6) ; 10 plumose setae are 
now present in the antennal scale (Fig. l :  10); the 
basipodite of the maxillula (Fig. 2 : 20) has now 6 setae 
and spines; the scaphognatite of the maxilla (Fig. 2: 
24) is fringed by  6 plumose setae on its outer margin; 
the exopodite of the first and second maxillipeds 
(Fig. 2 : 28, 32) bears now 7 swimming setae; the third 
maxilliped (Fig. 2: 36), now functional, carries 6 
terminal plumose setae. 

S t a g e  I I I  (Fig. t :  3). The sixth abdominal 
segment is added and shows a middle spine in its 
posterior dorsal margin. The uropods are now present, 
the inner rami  are reduced and without setae; the 
outer ones carry 8 plumose setae in the inner border 
and 2 shorter and non-p]umose, hair-like setae on the 
distal surface; the tip is produced into an expanded 
spine. 

The telson has now 9 projections on each side. 
Besides the fureal rami there are: 5 plumose setae 
interior to the furcal rami, I short plumose seta and 
i hair-like seta plus a spine externally; 2 pairs of hairs 
are now present on the dorsal posterior surface of the 
telson, where the fine dentieulation is no longer 
visible. 

Changes in the appendages are as follows: the 
antermule (Fig. 1: 7) is now segmented and 2 short 
plumose setae are present on the inner margin of the 
basipodite ; the antennal scale (Fig. 1 : 11) has usually 
i2 setae, the aeieulate spine is more reduced in size; 
the inner spine has increased in length and now has a 
terminal hair; the basipodite of the maxillula (Fig. 2: 
21) now has 8 terminal spines and setae; the seine of 
the outer border of the seaphognatite of the maxilla 
(Fig. 2: 25) have increased to l i ,  and t seta is added 
in the inner border; the lobes of the basipodite now 
bear 6 and 5 setae and the lobes of the eoxopodite have 
4 and 7 setae; the exopodite of 1st and 2rid maxillipeds 
(Fig. 2 : 29, 33) with 8 plumose setae; the third maxilli- 
ped (Fig. 2 : 37) has usually 7 setae, but specimens with 
6 setae in one of these appendages were also observed. 
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Fig. 1. Pleuroncodes monodon (IVIILNE~EDWARDS). 1, 2, 3, 4: Stages l - - I V a ,  dorsal view; 5, 6, 7, 8: antennule, stages 
I - - I V a ;  9, 10, 11, 12: antenna, stages I - - IVa ;  13, 14, 15, 16: mandibula, stages I - - IV a ;  17: telson and uropods, stage IVa;  

18: abnormal uropods, stage IVa 
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Fig. 2. Pleuroncodes monodon (MmNE-EDWARDS). 19, 20, 21, 22: Maxillula, stages I - - IVa;  23, 2d, 25, 26: maxilla, stages 
I - - IVa;  27, 28, 29, 30: first maxflliped, stages I - - IVa;  31, 32, 33, 34: second maxflliped, stages I - - IVa;  35, 36, 37, 38: 

third maxiIliped, stages I - - IVa  

S t a g e  I V a  (Fig. 1 : d). In  the telson (Fig. i : 17), a 
small inner seta is added a t  each side of the median 
line, and 3 pairs of hair-like setae are now present on 
its dorsal surface. The number  of setae on the inner 
branch of the uropods varies from 5 to 7, but  usually 6 

] 0 Marine Biology, Vol. 8 

setae are present, on their surface are 2 hair-like setae; 
on the outer branch the number  of setae varies from 
10 to 13, but usually 12 are found, and 4 small hair.like 
setae are also present; the end of the outer branch of 
the ttropods is produced into a long den~iculate spine. 
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Changes in the appendages are as follows: the 
inner margin of the basipodite of the antennule 
(Fig. l : 8) carries 3 setae on its distal portion, a short 
protuberance (endopodite) has developed at the end of 
the basipodite where 4 short hairs are also present; 2 
apical and i lateral aesthetaes are now added in the 
expedite; the inner spine of the antenna (Fig. l :  12) 
has increased in size being now longer than the 
flagellum; the antennal scale usually bears i3 setae; 
the basipodite and coxopodite of the maxlllula 
(Fig. 2 : 22) now bears 9 and 8 spinose setae, respective- 
ly; the scaphognatite of the ma~lta  (Fig. 2: 26) bears 
20 plumose setae on its outer margin and 3 on the inner 
posterior border; the number of setae in the lobes of 
basi and eoxopodite has increased; a seta is added on 
the inner margin of the 3rd segment of the endopodite 
of the 1st maxilliped (Fig. 2: 30); the 2nd maxilliped 
(Fig. 3: 34) is unchanged, and the 3rd (Fig. 2: 38) now 
bears 8 plumose setae and shows the endopodite bud. 

S t a g e  IVb .  Changes are reduced to the setation of 
some appendages. There are now 4 pairs of hairs on the 
dorsal surface of the telson; the inner and outer 
branches of the uropods usually bear 9 and 14 setae, 
respectively; but  specimens with from 7 to 9 and from 
13 to 15 setae were also found; the number of setae of 
the r is unchanged and there are now 4 pairs of 
hairs on its dorsal surface; the small spines of the 
posterior border of the telson are now more reduced in 
number. 

The antennule now bears i pair of subapical 
aesthetaes; another short seta is added on the inner 
proximal border of the basipodite. The endopodite of 
the antenna has increased in size and it  is now 21/2 
times longer than the inner flagellum; the antcnnal 
scale now bears 14 plumose setae. The basipodite of 
the maxillula now has l0 apical spines and setae. The 
number of setae on the lobes of basi and coxopodite of 
the maxilla has increased; the scaphognatite now has 
25 plumose setae on its outer margin and 4 on the 
inner posterior margin; the number of spines and setae 
of basi and eoxopodite has also increased. 

Changes in the ma~illipeds are reduced to an addi- 
tional apical seta on the terminal segment of the 
endopodite of the first ma~lllped. 

S t a g e  IVe.  The inner branch of the uropods 
usually bears t i  setae; their number varies from i0 to 
12; the number of setae of the outer branch has in- 
creased to usually i6, varying from i5 to i7. There are 
5 pairs of hairs on the dorsal surface of the telson and 
5 pairs of rudimentary pereiopods are visible under the 
carapace. 

Changes in the setation of the appendages are as 
follows: 2 subterminal aesthetacs are added on the 
exopodite of the antennule; the antennal scale now 
usually bears i6 plumose setae, but  15 have also been 
observed; the endopodite has increased in size, being 
almost 4 times longer than the inner flagellum; the 

basi and eoxopodite of the maxillula now bears 12 and 9 
spines and setae, respectively; the scaphognatite of the 
maxilla bears about 31 setae on its outer margin, plus 7 
on the inner posterior border. The endopodite bud of 
the 3rd maxilliped has increased in size and the seta- 
tion of the endopodite of the second ma~ll iped is now 
2--2---3--5. An anomaly has been observed in one of 
the specimens, in which the outer branch of one of the 
uropods as well as one of the furcal rami of the telson 
presented a bifurcate tip (Fig. i :  18). 

S t a g e  IVd .  The number of plumose setae of the 
outer and inner rami of the uropods varies from 17 to 
19 and from 13 to 15, respectively. Three pairs of sub- 
termin.al aesthetaes are now present on the exopodite 
of the antennule; the number of plumose setae on the 
antcnnal scale varies from i7 to 19, i9 setae being 
more common; the endopodite is almost as long as the 
antermal scale; basi and coxopodite of the maxillula 
now bear i4 and i i  setae, respectively; the scaphogna- 
tire of the maxilla bears 40 plumose setae in the outer 
margin plus 9 in the inner posterior one: the endo- 
podite bud of the third maxilllped has increased in size. 

S t a g e  IVe.  Changes are reduced to the following: 
the antennal scale now has from i9 to 20 plumose 
setae; basi and coxopodite of the maxillula bear t5 
and i3 setae and spines, respectively; the endopodite 
of the third maxilliped is longer than in the previous 
stage, it now reaches the base of the exopodite. 

S t a g e  V (Fig. 3: 39). At this stage the 5 pairs of 
pereiopods are visible under the carapace, the first pair 
being chelate ; 4 pairs of bifid pleopods are now present 
in abdominal segments 2 to 5; the outer and inner 
rami of the uropods have now 2i and i9 plumose setae, 
respectively; in the telson 2 small inner setae are 
added at each side of the median line. More subterminal 
aesthetaes are added, in groups of 2 or 3, in the exopo- 
dire of the antennule (Fig. 3: 40); the endopodite has 
increased in size, being haft the length of the exopodite. 
The number of plumose setae of the antennal scale 
(Fig. 3: 41), whose tip is no longer spinulate, has 
increased to approximately 21. The basipodite of the 
maxillula (Fig. 3: 42) now bears 16 setae and the 
scaphognatite of the maxilla (Fig. 3 : 43) is fringed by  
approximately 45 plumose setae in the outer margin, 
plus i0 in the inner margin. The endopodite of the 
third maxilliped (Fig. 3: 44) is much more developed 
than in the previous stage, but  still unsegmented. 

Larval development 
Five experiments were carried out under two 

different temperature conditions (i5 ~ and 20 ~ with 
3 kinds of diet (Table i). The i00 original larvae, 
reared at  15 ~ and 20 ~ and fed on Phaeodactylum 
trieornutum died within the first 9 days of culture, 
without moulting into the second stage. The time of 
development in days and the percent survival at each 
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Fig. 3. Pleuronvodes monodon (1VIILNE-EDWARDS), Stage V. 39: Dorsal view of the larvae; dO: antennule; 41: antenna; d2: 
maxillula; g3: maxilla; 44: third maxilliped 

Table 1. Pleuroncodes monodon. Original numbers o/larvae and 
$ype o] diet ]or each experimen~ at differen$ temperatures 

Temperature Original Diet 
(~ numbers of 

larvae 

75 ~ 700 
15 ~ iO0 
75 ~ iO0 
20 ~ 700 
20 ~ 700 

Artemia naupIfi 
Phaeodactylum tricornutum 
Artemia + P. tricornutum 
Artewia nauplii 
Phaeodactylum trir 

10" 

stage for larvae reared under i5 ~ and 20 ~ tempera- 
ture conditions and fed Artemla nauplii, and those 
with a mixed diet of P. tricornutum and Artemia, are 
given in Table 2. 

The larvae reared at  20~ reached (through 
7 moults) only stage IVe,  and died without moulting 
to the last stage. Fortyeight mean days were required by  
these larvae to moult  to stage I V e  (Fig. 4); highest 
mortal i ty  was registered during the first i5 days and 
also between the 40th and 63rd days of culture (Fig. 5). 

No signifieative differences were found between the 
results obtained from larvae reared a t  i5 ~ with 2 
differents diets (Table i ) ;  the development of larvae 
fed a mixed diet was only slightly slower, they  also 
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registered a slightly higher mortal i ty  during the last 
stages (Fig. 5). In both experiments the larvae reached 
(through 7 moults) the last stage (stage V), but  in 
a very small percentage (Table 2); all larvae a t  
stage V died without moulting to first adult stage. The 
mean t ime required by  the larvae to reach the last 
stage was the same (54.7 and 55.0 days) in both  

V - 
IVe-  

IVd - . . . . .  
tfl ..o.'~ e1~ 
NIVc - ."" -"  ... / ,  

IVb .*" ,,-" .., 

..." rtemia and 
Ill - .*" .f~" 15"C,~ Ph.aeodactylum 

.... /.~/ . . . .  l fricornutum 
l I  . ,  , i  o . .... ~ .~ "  -'--15~C, Artemlcz 
I ,~r . . . . .  20~C, Artemla 

i [ 1 1 , 1 , I , I , ! 
10 20 30 40 50 60 

Medn number of days 

Fig. 4. Pleuroncodes mo~wdon ( M ~ E  EDWARd)S). Rate of 
development of larvae reared in the laboratory at 2 constant 

temperatures and with 2 different diets 

]00 

~ 8o 

2O 

- -  . . . "  / 

- .. f "  
_ : :  / . / ~  

....... ......."'"" ~ 1 5 ~ C , J  pbaeodqc~fum 
- ~ [ fricornutum 

,,'1" ----- 15~C, Artemia 
~ ...... 20"C, A#emia 

10 20 30 40 50 60 70 80 
Development period (days) 

Fig. 5. Pleuroncodes monodon (M/LI~E-EDWARI)S). Mortality 
of larvae reared in the laboratory at 2 constant temperatures 

and with 2 different diets 

experiments (Fig. 4), the mortal i ty  within the first 20 
and the last 30 days of culture was higher for larvae 
fed with a mixed diet than  for %hose fed only A r t e m i a  
nauplii (Fig. 5). 

The cumulative mean t ime required by  the larvae 
fed A r t e m i a  nauplii and reared at  2 temperature  con- 
ditions to moult  to stage I V d  was 47.2 days at  i5 ~ 
and 38.6 at  20 ~ The data obtained for the oldest 
stages were disregarded because of the too reduced 
number  of larvae available. 

The t ime for completion of each moult  is spread 
over a period ranging from 7 to i4  days at  15 ~ and 
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from 5 to i2 days at 20 ~ The time required for each 
moult is given in Fig. 6. 

Discussion 

Larval stages 

Among the 12 species belonging to the family 
Galatheidae recorded in Chilean waters (tt~G, 1955), 
the larvae of only 2 genera have been previously 
described. RA~w~ (i935) described from plankton 
material the 5 larval stages of two southern species of 
the genus Municht : M. gregaria and M. subrugosa, but 
he was unable to distinguish two different larval forms 
that could be assigned to the 2 adult species. FAGV.TTI 
(1960) described the first larval stage of the endemic 
chilean species Cervimunida ]ohni from larvae hatched 
in the laboratory. 

The first larval stage of PIeurocondes monodon is 
very similar to the first stage previously described 
for the other chilean species of Municla and Cervl- 
munida; the main distinguishing characteristic is the 
length of the posterior lateral spines of the carapace, 
which are shorter in Munida sp., extending only up to 
the 3rd abdominal segment; medium size in P. 
monodon, extending to the 4th abdominal segment; 
and longer in C. ]ohni, extending to the 5th abdominal 
segment. In addition, the denticnlation of the furcal 
rami, of the rostrum, and of the antermal scale is 
slightly different; it is more pronounced in the larvae 
of C. ]ohni, intermediate in P. monodon, and reduced 
in Munida sp. The abdominal segments 2 to 5 of the 
first larval stages of Munida sp. and C. ]ohni, lack the 
pair of dorsal hairs observed in P. monotion. Small 
differences between setation of the appendages can be 
discussed only in relation to C. ]ohni, as no description 
and figures are available for Municht sp. 

The larvae of Cervimunida ]ohni, bear 6 instead of 
5 setae on the endopodite of the maxillula, 2- -3- -3- -3  
setae on the protopodite of the first maxilliped instead 
of 2--3--3--2  and, finally, at the base of the antenna, 
there is only l spine. 

Both larvae of Cervimunida ]ohni and Pleuroeondes 
monodon, at each stage, are easily differentiated from 
larvae of Munida sp. on the basis of the aeienlate 
flagellum of the antenna, which is as long as the 
rostral spine in the two first.named species, but is very 
short reaching hardly the base of the antennnle in the 
larvae of Munida sp. 

The differences between later stages of Pleuro- 
condes monodon and Munida sp. are given in Table 3, 
where differences in the setation of the appendages of 
stage IV were not taken into account because only one 
of the phases of stage IV was described for Munida sp. 

Bo~D (i960) described, from plankton material, 
larval stages of Pleurocondes planipes, whose larvae 
are very similar to those described here for its southern 

congener P. monodon; also, the adults are very similar, 
HAIG (1955) says "No careful study has ever been 
made of the differences between P. monodon and its 
northern hemisphere congener, P. planlpes Stimpson, 
but examination of the two species would seem to 
indicate that they may be identical. A comparative 
study of the two forms will be the subject of a future 
paper". We could establish no great difference be- 
tween the larvae of the 2 species; those small differ- 
ences noted are mainly confined, for all stages, to the 
spinnlation of the rostral spine, antennal scale and 
spine, and to the denticulation of the telson. Details 
of these characters, at each developmental stage, are 
given in Table 4. The setation of the appendages are 
very similar in both larvae, at each stage, with a few 
exceptions found in: (a) the number of aesthctacs and 
setae of the antennule at stage HI  (6 apical acsthetacs 
on the exopodite and 2 setae on the inner border of the 
base for P. monodon; only 5 and l, respectively in 
P. plan@es); (b) the number of setae on the scapho- 
gnatite of the maxilla at stage I I I  ( i i  plus I in P. 
monoclon and 9 plus i in /). planilpes); (e) number of 
setae on the exopodite of the first maxilliped at stage 
II  (7 and 6, respectively) ; (d) number of setae on the 
third maxilliped at stage I I I  (7 and 6, respectively); 
(e) segmentation of the base of the antennule at 
stage V (3-segmented in P. planipes, 2-segmented in P. 
monoclon). As in the description of P. planipes larvae no 
differences were made between the phases of develop- 
ment within stage IV, it is not possible to make a de- 
tailed comparison of the setation of the appendages 
of both larvae for each one of the 4 phases described 
by us. 

Besides these minor differences, it is necessary to 
mention the comparative length of the posterior 
lateral spines of the carapace: in stages I and II  of both 
Pleuroncodes species, they reach backwards to the 
posterior border of the 4th abdominal segment; in 
stages I I I  and IV, they cover the 5th abdominal 
segment in the larvae of P. 191anipes and only the 4th 
segment in P. qnonodon; in stage V they reach over 
half the 4th abdominal segment in the larvae of the 
fix'st named species and only up to the 3rd segment in 
those of P. monodon. 

Comparing the larvae of the British species of 
Galathea described by L ~ o u ~  (1930, 193~) and the 
3 northern species of Muniga (ttuus, ~934), Gu~EY 
(1942) states that: "there are no important differences 
between either larvae or adults in these genera". We 
also found no great differences between the larvae of 
2 genera from our waters: Pleuroncodes and Cervi- 
munida. I~A~EI~ (1935), who was not able in his study 
of planktonic larvae to separate two forms corre- 
sponding to the two southern species of Munida (M. 
subrq~gosa and M. gregaria), makes the following com- 
ment: "Certainly the differences between the very 
earliest post-larvae, before the modification of the ex- 
ternal mawilllped in M. gregaria, are such as to make 
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distinction at this stage difficult or even impossible, 
and considering the close resemblance and relationship 
of the two species, a very marked similarity or even 
morphological identity of the two larval forms would 
not be surprising". Taking into account the former 
remarks of these authors about the similarity of the 
Galatheidae larvae for species of the same genus as 
well as for different genera, and the differences found 
here between the larvae of P. monodon and P. planipes, 
we conclude that  only a detailed comparative study of 
the adults will solve the taxonomical position of 
species belonging to the genus Pleuroncodes. 

Larval development 

The main conclusion drawn on the basis of our 
experiments with Pleuroncodes monodon is that,  
throughout successive moults, the larvae reach a 
different developmental stage according to the 
temperature conditions in which they are reared: at 
15 ~ the larvae moult from stage IV d to the last 
stage V, while at  20 ~ they moult to a more advanced 
phase of stage IV (IVe). This phenomeu was pre. 
viously observed for larvae of the northern congener 
P. ptanipes by BOY]) and Jom-~so~ (i963) who, 
through a series of experiments at 5 different tem- 
peratures, found that :  "at higher temperatures the 
larvae pass through more substages than they do at 
lower temperatures". The larvae of P. planipes pass- 
ed, within stage IV, through more substages than 
the larvae of our species at similar temperature con- 
ditions. In fact, all our P. monodon larvae kept at 
i5 ~ moulted to stage V after having attained 
stage IVd, while P. ~olanipes larvae passed through 
more successive "substages", from IVe to IVh (or 
some of these) in different percentages, before moult- 
ing to the last stage; none moulted (as did our larvae) 
from stage IVd  to stage V. As very few larvae reached 
the last stage ha our experiment, our results cannot be 
taken as very accurate. I t  must be pointed out, how- 
ever, that  the great numbers of "substages" attained 
by P. planipes larvae could be due to the use of anti- 
biotics which were not employed in our cultures, and 
whose use could probably affect the number of instars. 
This could be proved also by the fact that  Bou and 
Jo~rsoN (1963) found a stage VI in the Pteuroncodes 
planipes larvae reared in the laboratory, which stage 
was not found in the larvae from the plankton (BoYD, 
1960). 

Variability in number of instars has been observed 
in other groups of Crustaeea. Cos:fLow (~965) summa- 
rized the information available on this subject, and 
suggested that  the variability in number of instars as 
well as minor differences in morphological characters 
of the larvae may be due to the malfunction of the 
endocrine system, caused by "dietary deficienees, 
insufficient food, or absence of certain organic or 
inorganic trace elements in sea water". 
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A comparison of the t ime of development between 
the larvae of both  species of Pleuroncodes reared 
under laboratory conditions can only be performed by  
experiments conducted at  similar or identical tem- 
peratures. The mean time of development required by  
both larvae to reach the common stage I V d  was almost 
~[a longer for P. planipes larvae than  for P.  monodon 
larvae a t  equal (20 ~ or similar temperatures (14 ~ 
15 ~ and 16 ~ 

In  our experiment, at  different temperatures,  the 
rate of development is almost constant for each stage 
as observed also for Pleurocondes flanipes larvae. The 
mortal i ty  rate was greater during stage I and during 
the last 3 phases of  stage IV  ( I g b ,  I g c ,  and IVd) ;  i t  
was more or less constant during the intermediate 
phases while, in the experiment conducted by  BOY1) 
and Jon-sso~ ([963) in the northern species, the 
mortal i ty  rate stayed essentially equal in all stages 
after the first stage, at  which the highest mortal i ty  
rate  was registered. 

As no significant difference was observed in our 
experiments conducted with a diet of Artemia nauplii 
only and of Artemia nauplii plus Phaeodactylum 
trieornutum, i t  can be concluded tha t  the larvae of 
Pleuroncodes monodon do not  require a complementary 
diet of diatoms, but  can survive when fed exclusively 
Artemia nauplii; however, they do not  survive when 
only diatoms are available in the culture. 

Sl]~rnn$iry 

1. Larvae of the red crab Pleuroncodes monogon 
(Mm~I~-EDw~_~DS, t837) were reared in the laboratory 
from hatching to the last larval stage. The larvae were 
maintained a t  2 different temperatures (15 ~ and 20 ~ 
and fed different diets (Artemia nauplii; Phaeodaetylum 
tricornutum phase oval, and a mixed diet of both). 

2. The larvae passed through 8 stages, by 7 suc- 
cessive moults; as the morphological characteristics 
did not change basically during the 3 moults following 
stage IVa ,  the larvae were classified in 5 distinctive 
stages and 3 phases within stage IV. Each larval 
stage, as well as the appendages, are described. 

3. The main characteristics useful for distinguishing 
P. monodon larvae from those of species of the same 
family previously described for Chilean waters 
(Munida sp. and Cervimunida ]ohM), as well as from 
larvae of its northern congener P. planipes, were 
discussed. 

4. All larvae reared a t  2 temperatures and fed only 
diatoms, died within the first 9 days of culture, 
without moulting to the 2nd stage. Larvae kept at 
20 ~ did not reach the last stage (stage V) and re- 
qnired a mean of 48.3 days to moult  to stage IVe.  At 
15 ~ larvae fed Artemia nauplii, as well as those fed 

a mixed diet, reached the last larval stage, but  in a 
reduced number and without  passing through stage 
IVe.  They required up to a mean of 55 days for moult- 
ing to the last larval stage. In  all experiments, the 
highest mortal i ty  was registered during the first and 
the last 3 stages (IVb, I V c  and IVd).  

5. Data  on the larval development of P. monodon 
obtained in our experiments were compared and 
discussed in relation to data from experiments carried 
out with its northern congener P. planipes. 
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