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ABSTRACT: The complete larval development is described for Porcellana platycheles (Pennant) rea- 
red under laboratory conditions. The development consists of two zoeal stages and one megalopa. 
At 20 ~ and 35 %,, salinity, the megalopa appeared 17-18 days after hatching. Survival was 56 % 
from hatching to the megalopa stage. The morphological features of the zoeal and megalopa stages 
of P. platycheles are compared with those of other species of Porcellana, and a key of the known 
zoeal stages of the genus is given. 

INTRODUCTION 

The family Porcel lanidae is represen ted  in nor theastern  Atlantic waters and the Me- 

d i ter ranean Sea by four species be longing  to two genera:  Pisidia longimana, Pisidia lon- 
gicornis, Pisidia bluteli and Porcellana platycheles. The distribution range of P. platyche- 
les, a very common crab in Iberian waters, extends  along the Atlantic coast from the Shet- 

land Islands to Cape  Blanco, and along all the coast of the Medi te r ranean  Sea (Zariquiey, 

1968). The species is ovigerous throughout  the year  in the Iberian Peninsula. It is found 

mainly  on rocky intertidal substrata in the infralittoral zone b e t w e e n  1 to 3 m depths. 

With regard  to larval development ,  the existing descriptions of the larval s tages of the 

genus  Porcellana are still hardly conclusive. Most of the previous descriptions referring 

to Porcellana la rvae  are too insufficiently detai led to allow comparisons of the zoeae  with 

those of the other  species of porcellanids, and consequent ly  many  of these larvae have 

probably  been  erroneously attr ibuted to Porcellana. The comple te  sequent ia l  larval  de- 

ve lopment  in laboratory culture is restricted to P. sigsbeiana (Gore, 1971); Sankolli  (1967) 

and Brooks & Wilson (1881) have  descr ibed only the first stage of P. ornata and P. sayana, 
respectively. The larval stages have  been  studied most intensively in P. platycheles, but 
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the illustrations thereto have been  incomplete and the descriptions too brief. Couch 
(1843) reared larvae from eggs, but his confusing account  does not allow a clear defini- 
tion of this species. Bate (1868) figured, in less detail, a zoea that he identif ied as R pla- 
tycheles. Williamson (1915) ment ioned  larvae obtained from plankton in the North Sea 
and described and  drew briefly several appendages .  Webb (1921) gave a sketch of the 
general  form and  described the colouration and the structure of mouthparts .  Lebour 
(1943) described the zoeal stages from first zoeae obtained directly by ha tch ing  and from 
zoeae collected from the p lankton at Plymouth, but  the descriptions of the appendages  
were not given. Le Roux (1961) reared larvae of R platycheles from eggs in laboratory 
conditions for the determinat ion of developmental  time, but  he did not men t ion  the fea- 
tures of the mouthparts.  Thus, the knowledge of the features of zoeal stages is incomplete 
and  almost u n k n o w n  for R platycheles. 

The purpose of this paper  is to complete the description of the larval hie history of 
P. platycheles, based on larvae reared from eggs in the laboratory, in order to facilitate 
the identification of the different stages from plankton samples and to dis t inguish them 
from others of the genus  Porcellana as described by previous authors. 

MATERIAL AND METHODS 

Two ovigerous females were collected from the intertidal zone at Santa Maria del Mar 
(C~diz) and E1 Portil (Huelva), southwestern Iberian Peninsula,  on May 1993 and Octo- 
ber 1994, and were main ta ined  in seawater  - filled aquar ium until  hatching.  When hat- 
ching occurred, 100 larvae were distributed and then placed in twenty glass compart- 
ments,  each with 40 ml of natural  seawater  (35 ~ ). The remainder  were transferred to 
500-ml glass bowls, without complementary  ventilation. The trays and  mass  culture dish- 
es were kept at 20 ~ _+ 1 ~ Water was changed daily, and  larvae were fed daily with 
freshly hatched naupl i i  of Artemia. Moult ing and mortality in a culture were  recorded 
every day. Dead larvae were fixed with 4 % Formalin, and  preserved in 70 % etanol. The 
appendages  were dissected in seawater  and mounted  in lactophenol. These  were drawn 
with an interference phase microscope and camera lucida. Descriptions were  based on 
10 zoea I larvae, 8 zoea If larvae and  8 megalopae.  In zoeae, total length  was measured  
from the tip of the rostral spine to the tips of the posterior spines; carapace  length  was 
measured  from the anterior margin  of the eye to the point of insertion of the posterior ca- 
rapace spines, and carapace width was measured  across the widest part  of the carapace. 
The description of colouration is based on living or freshly fixed animals.  The spent  fe- 
males and complete larval series have been  deposited in the Museo Nacional  de Cien- 
cias Naturales, Madrid (Spain) (no. 20.04/402). 

RESULTS 

R e a r i n g  d a t a  

Under  laboratory conditions, Porcellana platycheles hatches as a prezoea  (Fig. 2B), 
lasting, at most, about  1.5 hours. Then  it passes through two subsequent  zoeal  stages to 
megalopa.  R platycheles reaches the megalopal  stage after 17-i8 days of rearing,  the first 
zoeal stage dur ing 6-9 days and the second zoeal stage 11-20 days. Survival  of first zoea 
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Fig, 1. Re la t ionsh ip  b e t w e e n  la rva l  su rv iva l  a n d  m o u l t i n g  t ime of Porcellana platycheles r e a r e d  at  
20 ~ a nd  35 %~ S in  the  l abora to ry  

was 79 %, while survival of second zoea was 76 %. Total survival percentage is 56 % from 
hatching to the megalopa stage. The developmenta l  time of the larval stages is d rawn in 
Figure 1. Measurements  of the carapace, rostrum and posterior spines for the three lar- 
val stages are presented  in Table 1. 

D e s c r i p t i o n  of l a rva l  s t a g e s  

Zoea I 

T o t a l  l e n g t h  8.22 _+ 0.55 mm; range  7.08 - 9.08; N =15.  
D u r a t i o n :  6-9 days. 
C a r a p a c e (Fig. 2A, C) typical porcellanid zoea. One elongated rostral spine 

about  4,5 length of the carapace, curved upward,  armed with encircling rows of tiny spi- 
nules  at its tip. Two posterior spines about  double the length of the carapace, both co- 
vered ventral ly with a single row of minute  spinules. Antero-dorsal  surface of the cara- 
pace with three pairs of fine hairs. Eyes sessile at this stage. 

Abdomen  composed of five somites, with no pleopods ventrally. Fourth and  fifth 
somites with stout posterolateral spines. 
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Table 1:. Measurements (ram) of the carapace, rostrum and posterior spines in the larvae of Porcel- 
lana pla tycheles 

Carapace length Carapace width Rostrum length Posterior spines 

ZOEA I 
Range 0.83-1.16 0.58-0.75 4.00-5.75 2.00-2.50 
Mean 1.04 0.67 4.98 2.23 
Standard deviation 0.09 0.05 0.47 0.15 
No. examined 21 18 15 19 

ZOEA II 
Range 1.00-1.50 0.66-0.83 4.33-6.58 1.50-2.91 
Mean 1.22 0.76 5.53 2.40 
Standard deviation 0. t8 0.05 0.60 0.30 
No. examined 21 14 17 18 

MEGALOPA 
Range 1.15-1.34 0.91-1.06 
Mean 1.26 0.97 
Standard deviation 0.05 0.04 
No. examined 14 14 

T e 1 s o n (Fig. 3A) broadly triangular, bear ing a strong spine on each  posterolateral  

border  which are accompanied  by a small sparsely plumose seta. Five pairs of long and 

plumose processes and one pair of small setae in central prominence.  Two very s lender  
setules found on dorsal surface of telson. An anal spine present  on ventra l  surface. 

A n t e n n u 1 e (Fig. 4A) u n s e g m e n t e d  bear ing  3 aesthetascs, similar in length,  and 

3 setae on distal portion. 
A n t e n n a (Fig. 4D) biramous. Basal segment  with 1 stout setae. Endopodi te  bea-  

r ing a hair-like spine on outer margin.  Exopod exceed ing  that of endopodi te ,  with 3 spi- 

nes. 
M a x i 11 u 1 e (Fig. 5D). Coxal  endite  with 10 sparse setae, Basal endi te  with 6 spi- 

nous processes and 5 sparse setae. Endopodi te  unsegmented ,  with 2 terminal,  1 subter- 

minal  p lumose seta and several  fine hairs on outer  margins.  
M a x i 11 a (Fig. 5A). Coxal endi te  bi lobed with 8 and 7 setae on proximal  and distal 

lobes, respectively. Basal endite  bi lobed with 9 and 10 p lumodent icu la te  se tae  on distal 

and proximal lobes, respectively. U n s e g m e n t e d  endopodi te  bear ing 4 terminal,  2 subter- 
minal  and 3 long setae below latter. Scaphognath i te  with 6 setulate p lumose  setae frin- 

g ing outer marg in  plus 1 long, apical  p lumose  seta. Fine hairs occurr ing a long margins  

of the coxal and basal lobes'  joint, as illustrated. 
M a x i l  1 i p e d I (Fig. 6A). Coxopodi te  a rmed  with 2 ventral  setae. Basipodite se- 

tae  1 + 2 + 2 + 3 on inner  marg in  progress ing distally. Setation on first to fourth s egmen t  

of endopodi te  is 3, 4, 5, 11, plus one seta dorsally on distal segment  near  its base, and 
fine hairs on the same side of segment s  one, two and three. Exopodi te  2 - s egmen ted  with 

4 natatory setae. 
M a x i 11 i p e d I I (Fig. 6D). Coxopodi te  naked.  Basipodite with 1 + 2 vent ra l  setae. 

Endopodi te  4 - segmen ted  with 2, 3, 3, 9 setae progress ing distally plus one  seta dorsally 
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Fig. 2. Porcellana platycheles. A: Zoea  I, c a r apace  in la tera l  dorsal  view; B: Prezoea;  C: Zoea  I; 
D: Zoea  II; E: Mega lopa .  Scale  bar :  500 p m  
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Fig. 3. Porcellana platycheles. A: Zoea I, telson; B: Zoea II, abdomen; C: Zoea II, pleopod; D: Me- 
galopa, pleopod; E: Megalopa, abdomen; F: Megalopa, telson. Scale bar: 100 rnm (A, C, D); 

200 pm (B, E, F) 
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Fig. 4. Porcellana platycheles. A: Zoea I, antennule; B: Zoea tI, antennule; C: Megalopa,  antennule; 
D: Zoea I, antenna; E: Zoea II, antenna; F: Megalopa,  antenna. Scale bar: 100 ~m 
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on distal segment  near  its base and  long, fine hairs on same side of segments  two and 
three. Exopodite as in maxill iped I. 

M a x i 11 i p e d I I I (Fig. 7A) as rudimentary  bud, naked.  
Pereiopods undeve loped  buds  without segmentat ion.  Pleopods absen t  in this stage. 

Zoea II 

T o t a l  l e n g t h  9.26--_. 0.85 mm; range 8.41-11.00; N =14. 

D u r a t i o n :  11-20 days. 
C a r a p a c e (Fig. 2D) similar in shape to zoea I but more inflated with rostral spine 

almost straight. Armature of rostral and posterior spines similar to zoea I. Eyes now mo- 

bile. 

A b d o m e n (Fig. 3B) five-segmented with pleopod buds (Fig. 3C) present on all so- 

mites except first. Posterolateral borders of somites fourth and fifth bearing stout spines. 

Telson with similar setation as stage I but with additional seta on central prominence 
of telson plate. Two small setae on dorsal surface. 

A n t e n n u I e (Fig. 4B) biramous. Protopodite with 2 small setae near basal swelling 

and 4 simple setae distally. Endopodite bud emerging from protopod, naked. Exopodite 
with 1 + 3 + 3 + 2 + 3, aesthetascs progressing distally, plus 4 apical plumose setae. 

A n t e n n a (Fig. 4E) with endopodite longer than exopodite and bearing 1 subter- 

minal seta. Exopodite with 2 slender spinules. 

M a x i i I u i e (Fig. 5E). Coxal endite with 12 sparsely plumose setae. Basal endite 

with 6 submarginal setae and 7 massive processes. Endopodite unsegmented with 1 sub- 
apical and 2 apical long setae in the distal segment. 

M a x i i i a (Fig. 5B). Coxal endite with 19 sparsely plumose setae; 11 on proximal 

lobe and 8 on distal lobe. Basal endite with 11 and 13 setae on proximal and distal lobes, 

respectively. Endopodite as in Stage I. Scaphognathite fringed with 21 plumose setae 
around margin, plus i distal longer seta. 

M a x i I i i p e d I (Fig. 6B). Coxopodite armed with 2 ventral setae. Basipodite setae 

unchanged. Endopodite with 3, 5, 7, on inner margin of the first, second and third seg- 

ment, respectively, 11 terminal setae in the distal segment and I long seta on outer mar- 
gin of each segment. Fine dorsal setules absent. Exopodite 2-segmented with 12 natatory 

setae. 

M a x i i I i p e d I I (Fig. 6E). Coxopodite with 1 ventral seta. Basipodite bearing 1 + 
2 setae on inner margin as stage I. Endopodite setation unchanged, but with additional 

long dorsal setae in the segment I, II and Ill. Fine dorsal setules absent. Exopodite 2-seg- 

mented with 10 terminal and 2 subterminal natatory setae. 
M a x i I i i p e d I I I (Fig. 7B) show an exopodite two-segmented with 4 apical plu- 

mose setae on distal segment. 
Pereiopods developing as stage processes with evidence of chelation on first pair. 

Pleopods as small buds on segment 2 to 5. 

Megalopa 

C a r a p a c e  l e n g t h  1.26___ 0 . 0 5 m m ; r a n g e l . 1 5 - 1 . 3 4 ; N = 1 4 .  
C a r a p a c e (Fig. 2E) crablike, longer than  wide, with 2 small lateral  sp ines  and  with 

few scattered hairs. Frontal region produced, projecting just  beyond eyes, b e n e a t h  which 
an tennu les  are visible, with small setae dorsally and  armed with four s t rong teeth, as 
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shown. Outer orbital angle with several hairs, in which might appear  1 small tooth. Eyes 
stalked. 

A b d o m e n (Fig. 3E) s ix-segmented with setae placed as shown. Segments  II-V 
bear ing  biramous pleopods (Fig. 3D) ventrally. 

Te  1 s o n flat plate (Fig. 3F), without spines but  with 9 pairs of long setae plus 5 pairs 
of short setae interspersed on its posterior margin,  and 6 pairs of small setae on dorsal 
surface. Uropods biramous, well developed. Protopodite with 2 setae on outer margin.  
Endopodite  with 2 proximal short setae plus 8 distal long setae. Exopodite bear ing  13 
margina l  setae. 

A n t e n n u 1 e (Fig. 4C). Peduncule  3-segmented.  Basal segment  inflated with 2 
teeth on anterior surface and with many  setae, as drawn. Second segment  bare. Third 
segment  bear ing  2 medial  setae. Lower flagellum 3-segmented with 2, 4, 9 setae pro- 
gressing distally. Upper flagellum 5-segmented  with setal formula 8a, 16a + 2s, 5a + 3s, 
3a, 9s, (a = aesthetasc; s = seta) respectively, placed on rows as shown, and 2 denticulate  
processes on the proximal segment.  

A n t e n n a (Fig. 4F). Peduncle 3-segmented  with 5, 4, 5, setae respectively. Flagel- 
lum (= endopod) with 17 segments  bear ing  1-6 setae around distal margin  of each seg- 
ment,  placed as shown, except for first, third and  sixth segments.  Terminal segment  with 
7 apical setae. 

M a x i 11 u 1 e (Fig. 5F). Coxal endite with 25 margina l  setae and  2 submargina l  small 
setae. Basal endite bear ing 26 setae and  spines. Endopodite  reduced to single lobe with 
1 s lender  subterminal  seta. 

M a x i 11 a (Fig. 5C). Endites densely covered with setae and spines. Coxal endite 
with 4 + 12 + 10 long setae disposed in three rows on the proximal lobe, progressing di- 
stally, and 4 basal  setae and  9 marginal  setae on the distal lobe. Basal endite bear ing  15 
setae on the proximal lobe and with 28 setae on the distal lobe. Endopodite  unse gme n-  
ted bear ing  3 sparsely setose setae and 2 small setae hooked on tip. Scaphognathite,  
about  50 soft plumose setae around outer margin.  

M a x i 11 i p e d I (Fig. 6C). Coxal endite with 8 medial  setae and 12 marg ina l  long 
setae. Basal endite with 28 setae placed uniformly. Endopodite  and exopodite unseg-  
mented,  bear ing 2 medial  plus 3 apical setae and 3 subterminal  setae, respectively. 

M a x i 11 i p e d I I (Fig. 6F). Coxopodite bear ing  6 setae on ventral  margin.  Basipo- 
dite with 4 ventral  setae. Endopodite with 5 distinct segments  bear ing  4, 8, 5, 30, 14, long 
setae, placed as shown. Exopodite 2-segmented  with 5 setae on inner  marg in  and  2 
setae on outer margin,  in the proximal segment,  and  7 plumose long setae in the distal 
segment  which is constricted in the medial  region. 

Maxilliped III (Fig. 7C). Endopodite 5-segmented,  those of segments  ischium and  me- 
rus with medial  edges developed into distinct lobelike projection on inner  marg in  and  with 
stout teeth. All segments  profusely setose. Short exopodite 5-segmented,  extending to half 
of second endopodal  segment,  with 1, 2, 1, 0, 2, setae on segments, progressing distally. 

Chel iped well developed (Fig. 7E), covered with numerous  setae. Merus with 2 api- 
cal teeth. Carpus with 2 sharp teeth on inner  marg in  and  1 apical tooth. Propodus with 
3 teeth on outer marg in  and 2 teeth on inner  margin.  Dactylus with 2 marginal  teeth. Wal- 
k ing legs densely setose. Fifth pereiopod chelate (Fig. 7D), bear ing  numerous  setae. Pro- 
podus with 4 serrated scythelike setae plus other setae. Dactylus with a long terminal  seta 
plus other setae. 
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Fig. 7. Porcellana platycheles. A: Zoea I, third maxilliped; B: Zoea II, third maxilliped; C: Megalopa, 
third maxilliped; D: Megalopa, fifth pereiopod; E: Megalopa, detail of first pereiopod. 

Scale bar: 100 tlm 

DISCUSSION 

The larvae of Porcellanidae are easily recognizable  in  the p lankton as their rostrum 
extends to form a very long spine, and  the carapace is produced backwards  into two 

spines no smaller in size, 
The first description of a larval stage in  the Porcellanidae family was m a d e  by Thomp- 

son (1835) and  ascribed to the genus  Porceflana. Since then, numerous  reports have 
described larval developments  of Porcellanidae, a l though it is remarkable  that no corn- 



Redescription of Porcellana ptatycheles 529 

plete account  of its transformation has ever been  given clearly, except for PorceBana sifts- 
beiana (Gore, 1971). Lebour (1943) made an important  contribution to the knowledge  of 
the larval morphology of Porcellanidae with the elaboration of a first classification of the 
known  genera.  She dist inguished two distinct groups according to the shape of the telson: 
Petrolisthes-group and  Porcellana-group. The former group includes the species which 
show the fifth long seta of telson on the central prominence  dur ing the first stage, a cen- 
tral tooth be ing  added to this prominence  at the second stage; this group is represented  
by the genera  Petrolisthes, Pachycheles, Megalobrachium and Neopisoma. Larvae be- 
longing to the Porcellana-group are characterized by showing at the first stage the fifth 
long seta of telson situated outside the central prominence  and a sixth seta on the pro- 
minence  in stage II. This group includes the genera  Porcellana, Pisidia, Polyonyx and 
Euceramus. 

In the nor theas tern  Atlantic Ocean and  Medi te r ranean  Sea this family is represented  
by two genera,  Pisidia and Porcellana; descriptions of the larvae of these are available for 
Pisidia longicornis and  Porcellana platycheles only. Zoeae of both species differ from each 
other in that in Pisidia longicornis the two ventral  denticles located close to the base of 
the posterior spines of the carapace are larger than in Porcellana platycheles. Another  
dis t inguishing feature is that the third long seta of the telson bears at its distal end hook- 
like curved denticles,  which do not appear  in P. platychetes. As to the megalopa  stage, 
whereas in P platycheles there are two teeth in the central lobe, in R longicornis, at least 
four are apparent .  

In all the Porcellana species whose larval stages are known,  the most characteristic 
difference of the zoeal stages is the location of lateral spines in abdominal  somites. These 
occur in somites II, III, IV and V of P. sigsbeiana, in IV and  V of R platycheles, and  in 
V of R ornata (Brooks & Wilson [1881] do not ment ion  this feature for R sayana). Another  
significant difference is the setal formulae of the basipodite of first maxilliped. While in 
R platycheles and  R sigsbeiana 1 + 2 + 2 + 3 setae appear  on inner  margin,  R ornata 
shows 2 + 2 + 3 + 3 setae, and P. sayana 2 + 1 + 1 + 3 setae. Addit ional  features are sum- 
marized in Table 2. 

A n u m b e r  of features are common to aU Porcellana species. At the first stage the exo- 
podite of the a n t e n n u l a  shows 3 aesthethascs, the endopodite  bears I hair-like spine, the 
scaphognathi te  of the maxilla has 5-7 soft plumose setae and  a long posterior plumose 
process, and  the coxopodite of the second maxil l iped is devoid of setae. Furthermore,  the 
telson bears 5 pairs of plumose setae plus 2 pairs of fine hairs. These features confirm that 
Porcellana belongs  to the Porcellana-group, as proposed by Lebour (1943). Throughout  
the deve lopment  of Porcellana the setal formula of the basipodite of the second maxilli- 
ped remains unchanged .  Nevertheless,  in the present  study the females collected in E1 
Portil (Huelva) had a third seta at their distal end, a feature that may reflect intraspecific 
variations b e t w e e n  populations of Huelva and  C~diz. 
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Redesc r ip t i on  of Porce l lana  p l a t y c h e l e s  531 

A key  is p r o v i d e d  d i s t i n g u i s h i n g  the  d i f f e ren t  s p e c i e s  of Porce l lana  of w h i c h  the  lar- 

val  d e v e l o p m e n t  is k n o w n .  

la .  E n d o p o d i t e ,  four  s e g m e n t s  of first max i l l i ped  wi th  11 t e rmina l  s e t a e  a n d  the  

s a m e  of t he  s e c o n d  max i l l i ped  w i t h  9 t e r m i n a l  s e t a e . . .  Porce l lana  p l a t y c h e l e s .  

b. T h e s e  c h a r a c t e r s  not  c o m b i n e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2a. A n t e n n u l e ,  e x o p o d i t e  wi th  3 a e s t h e t h a s c s  p lus  3 s imp le  se tae;  maxi l l a  endo~  

pod i t e  w i th  3 + 2 + 4 se tae;  s c a p h o g n a t h i t e  w i th  at  leas t  6 m a r g i n a l  p l u m o s e  

s e t a e  plus  i l o n g  apica l  p l u m o s e  se t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

b. A n t e n n u l e ,  e x o p o d i t e  wi th  3 a e s t h e t h a s c s  p lus  4 s imp le  se tae;  maxi l l a  e n d o -  

pod i t e  w i th  1 + 1 + 2 se tae;  s c a p h o g n a t h i t e  w i th  5 m a r g i n a l  p l u m o s e  s e t a e  plus  

1 long  ap ica l  p l u m o s e  se ta  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Porce l lana  sayana .  

3a. First  m a x i l l i p e d  coxopod i t e  a r m e d  wi th  2 s e t a e  a n d  the  b a s i p o d i t e  w i th  1 + 2 + 

2 + 3 p r o g r e s s i n g  distal ly . . . . . . . . . . . . . . . . . . . . . . . . . .  Porce l lana  s ig sbe iana .  

b. T h e s e  c h a r a c t e r s  not  c o m b i n e d  . . . . . . . . . . . . . . . . . . . . . . . .  Porce l lana  ornata.  

With r e g a r d  to m e g a l o p a  morpho logy ,  only  the  d e s c r i p t i o n  of R s i g s b e i a n a  is avai la-  

ble.  Its l a rvae  h a v e  3 s t r ong  t e e t h  in the  ros t rum,  w h e r e a s  t h o s e  of P. p l a t y c h e l e s  s h o w  4. 

H o w e v e r ,  the  ra re  d e s c r i p t i o n s  of Porce l lana  m e g a l o p a e  do not  afford suff ic ient  m o r p h o -  

logical  f e a tu r e s  to be  ab l e  to de f ine  the  in t e r spec i f i c  d i f f e r ences .  

Acknowledgement .  Thanks are due to Miss Ana Jim6nez Talavera for generous assistance in larval 
rearing. 
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