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The eggs are yellowish, spherical and each measures 0·150-0'167 mm. 
in diameter. They are suspended all over inside the capsule in a colourless 
nutritive fluid. It takes about 4 days from the time the eggs are laid to the 
time of hatching. The temperate species of Nassa seem to take a longer 
duration of time, i.e., 3-4 weeks from spawning to hatching (Pelseneer, 1911 ; 
Lebour, 1931). All eggs develop into embryos. Pelagic development 
appears to be the normal feature in Nassa (Lebour, 1937). But Risbec (1935) 
observes non-pelagic development in N. sutura/is. '. In the present case, how­
ever, the development is pelagic. 

The embryo examined at an early stage measures O· 154 mOl. across the 
shell. The shell is colourless, thin and transparent and is cup-formed. The 
velum is colourless and measures 0 ·175 mOl. across and is bordered with few 
long cilia on each side, the rest of the margin showing only small cilia. The 
eyes are present but both tentacles have not yet developed. The foot is cili­
ated. The otocysts are present. No other organs are distinguishable except­
ing the heart-beat. 

The embryo in the hatching stage measures 0·233 mOl. across the shell. 
The animal is pale yellowish. The bilobed velum, foot, otocysts and oper­
culum are clearly seen through the capsule. Only the right tentacle appears 
to be present. The embryos are moving actively inside the capsule till they 
leave through the aperture of the capsule. 

Tbe newly hatched veligers are very active as soon as they leave the cap­
sule. It has a smooth transparent and un sculptured shell. The latter 
measures O· 233-0' 250 mm. across. The outer lip of the larval shell is slightly 
extended into a slender process in the middle. The velum is colourless and 
bilobed with long cilia bordering the margin. There is a sub-velum under­
neath with small cilia. In between there is a groove in which the food particles 
are collected and brought to the mouth. The eyes are black and distinct 
and only the right tentacle is well developed and the left one is comparatively 
small. Pelseneer (1911) observes such a feature of disparity of tentacles in 

J Nas.l'a relicu/al1ls. The otocysts, foot and operculum are quite distinct. The 
foot is ciliated but the cilia are small and indistinct. Also it has few long 
hairs at its distal end. The tentacles bear a few long hairs at the tip. The 
heart-beat is visible through the shell. The liver is pale yellow. 

The veliger thrived at the laboratory only for 3 days. During this period 
rio visible changes could be noticed. The well-developed velum bordered 
with long cilia points to a long pelagic life for the larva. 

Nassa coslala Adams (Photos 34 & 35 and Figs. 114--119).-The breeding 
ha bits of this species are described here for the first time. 
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This species is found in large numbers in the mud flats at Kundugal 
Point and in certain places at Vedalai. Satyamurti (1952) has also observed 
this species from Krusadai Island. This species like Nassa jacksoniana has 
been kept at the laboratory for several weeks without difficulty. They 
spawned at the laboratory in the months of January (salinity 29· 61%" tempera­
ture 24·0° C.), February (salinity 31'94%0, temperature 26·5° C.) and March 
(salinity 31·06%0, temperature 25 ,8' C.). It is vcry likely that the breeding 
in this species may occur all the year round as in the previous species. Both 
these species of Nassa are found in the same habitat. 

The capsules are laid in rows. Nu mber of such rows are laid parallel 
and close to each other. The adhesive bases of these capsules are confluent 
so that a single sheet of common base is formed. The entire structure looks 
like a slender ribbon with fine strands, each strand representing a row of 
capsules. These slender ribbons give off branches in a characteristic way 
on either side which may again ramify into finer branches. This pattern of 
arrangement of egg capsules has not been met with in any species of Nassa 
whose breeding habits are known. Unfortunately the entire structure of 
the egg mass could not be photographed as the ribbons are so delicate that 
they come off in bits while removing from the substratum. 

The capsules appear to be made up of two convex faces which are fused 
on sides as well as on the top, leaving a broad edge on the top. On the proxi­
mal end they are joined by a basal plate which forms the base of the capsule. 
The capsules are more or less triangular in outline. There is no stalk. The 
wall of the capsule is colourless, smooth, thin and transparent revealing the 
egg inside. Each capsule contains only one egg unlike the previous species. 
There is no preformed exit hole or aperture. The shape of the capsule as 
well as the presence of only one egg per capsule recall Risbec's account (1935) 
of Nassa s1lIuralis. In the latter species there is a long well-developed stalk, 
unlike the present one. The length, the bread th at the distal end and the 
breadth at the proximal end of the capsule are 0·45-0·55 mm., 0,35-0,55 mm. 
and 0·10-0·20 mm. respectively. 

The three egg masses examined contained 671 , 1,652 and 1,009 egg 
capsules respecti vely. The egg is yellowish, spherical and is placed in the 
centre of the capsule. It measures 0·200 mm. across. It i, surrounded by 

. a white albumen-like substance. The time of development from spawning 
to hatching is about 4 days. 

The embryo just before hatching measures 0·283 mm. across the shell. 
The larval shell is colourless, sculptureless and transparent. The velum is 
bilobed and measures 0·250 mm. across. Eyes are black. Both the tentacles 
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are seen. Foot, operculum and otocysts are present. The foot is ciliated. 
The internal organs are not yet clearly distinguishable. 

The day-old veliger measures 0·317 mm. across the shell which shows 
one whorl. The outer lip of the shell is extended forward in the middle. 
The velum measures about 0·300 mm. across. The sub-velum is prescnt 
with small cilia. The tentacles are well developed and show a few long hairs 
at the tip. The foot is extended in the middle at the free end into a tentacu lar 
process which shows long hairs at the tip . The course of the alimentary 
tract is clearly seen. The anterior part of the stomach is slightly purplish. 
Liver is yellow. Retractor is visible. 

The seven-day olet veliger measures 0·400 mm. across the shell which 
is colourless and fairly transparent. The margin of the aperture is brownish. 
The outer lip of the shell is prominently extended in the middle. The shell­
siphon is present. The velum is very well developed and now measures 
O' 551 nun. across. The length of each velar lobe is O' 334 mm. The tentacles 
are well developed. Eyes are black and prominent. The veliger thrived 
at the laboratory for 8 days. 

v Nassa t"ersites (Bruguiere) (Photos 36 & 37 and Figs. 120 & 121).-The 
breeding h,:bits of this species are described here for the first time. 

This species is quite common in the Pam ban area and numerous live 
specimens have been collected on the mud flats at Kundugal Point. They 
are also found on the sandy stretches at Watchman'S Bay and Bushy Point 
on Krusadai Island. This species bave been reared in the laboratory for 
months. About 20 adult specimens kept in the aquarium thrived for more 
than 7 months. They spawned at the laboratory in the months of July 
(salinity 33 -46%0' temperature 27 ·0° C.) and August (salinity 33 . 86J'oo, 
temperature 27· 5° C.). 

In the laboratory the egg capsules were laid on the glass wall of the 
aquarium or upon the live or dead shells of Cerithidea jluviatilis. The four 
egg clusters examined contained 21. 33, 30 and 64 capsules respectively. The 
egg clusters are laid in patches consisting of a few rows of capsules. Occa­
sionally they are also laid singly. Each capsule appears to be made up of 
two convex faces which are fused on the sides as well as on the top as in Nassa 
costata. The capsule is broad at the top and gradually tapers downwards. 
There is no exit hole or aperture in the capsule. The capsule is white, smooth 
and transparent and contains only one egg. Each capsule is provided with 
a well-developed base by which the capsule is attached· to the substratum. 
The base is thin and transparent. There is no stalk for the capsule. The 
length, the breadth of the capsule at the distal end, and the breadth of the 

, 
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capsule at the proximal end are 0'46-0,52 mm., 0·43-0·60 mm. and 0,23-
0·32 mm. respectively. 

The egg is yellowish and placed in the centre of the capsule. It measures 
O· 250 mm. across. It is surrounded by a white transparent nutritive fluid. 
The time of development from spawning to hatching is about 4 days in the 
laboratory. The embryo in the hatching stage shows smooth, colourless 
and sculptureless shell ofa diameter of 0·317 mm. The velum, eyes, tentacles, 
otocysts, foot and operculum are clearly seen. The other details are not clear. 
The newly hatched veliger measures about O' 350 mm. across the shell. The 
shell is still sculptureless. The animal is pale yellowish. The velum is 
colourless and well developed and has two equal lobes bordered with long 
cilia on the margin. Underneath the velum and close to its margin is present 
the sub-velum with short cilia. The eyes are black. The tentacles are long 
and very prominent with the tip bearing long hairs. They are of equal size 
unlike in N. jacksoniono. The foot is ciliated but the cilia are vague. It 
is extended distally into a slender process which bears at its tip long hairs. 
The operculum is colourless. The otocysts are clearly seen. The alimentary 
tract is pale purplish and hence could be clearly seen through the shell. The 
hver is yeliowish. The heart-beat is visible. The veliger thrived at the labo­
ratory for two days. The larva did not show much change from the newly 
hatched veliger excepting a slight growth in the larval shell, which measures 
0·434 mm. across. The outer lip of the shell is slightly extended in the middle 
and tends to curve inwards. It shows a brownish or pinkish brown tint 
and fine dots, the latter are visible only under high power. The velum 
measures 0-418-0·467 mm. across. The well-developed velum denotes a 
long pelagic life for the larva. 

Olividce 

No details regarding the breeding habi~ of the members of this family 
seem to be aVi\ilable in the literature . 

. Ancilla sp. (Photo 38 and Figs. 122-125).-The present egg masses which 
appear to belong to the genus Ancilla have been collected from Kundugal 
Point in August artd September. The capsules are laid on the surface of 
polychrete tubes. The entire egg mass is below the level of the soil. The 
capsule has a fiat bottom witD a distinct margin. It projects upwards in the 
form of a cone. The cone-like capsule appears to be made up of two dis­
tinct halves which are fused in the middle. The line of fusion which is very 
distinct breaks apart at the time when the young ones are ready to come out. 
The capsule is parchment-like and quite smooth with the largest diameter 
of 4 mm., .smallest diameter of 3' 5 mm. and height 2·5 mm. It holds only 
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one embryo surrounded by a thick white substance which is probably utilised 
by the developing embryo. Here the entire development including the larval 
stages takes place within the capsule and the young one comes out in the 
crawling stage. Thus the development is non-pelagic. 

In the early stage the embryo measures 0·65 mm' The shell is cup­
formed. The velum is represented by two appendages with the margin 
showing small cilia. Foot is present. The embryo itself is little differentiated 
and apparently only contained a yolky mass. At a later stage the embryo 
shows the characteristic shell which is elongate with a long narrow aperture. 
It does not show any sculpture and is whiti sh and smooth. It measures 
1.16911lJ1l. The foot is thick and very well developed and measures 0·70 mm. 
The velum is more or less a narrow colourless band bordered with small 
cilia. It measures 1·33 11lJ1l . In the next stage the embryo loses the velum 
and comes out as the young gastropod. The young ones show a well-deve­
loped foot with more or less semi-lunar propodium with a longitudinal groove 
in the middle. The shell shows further growth and measures 1·90 nun. 
The siphon is present. The animal crawls about slowly. It could not be 
kept at the laboratory for more than 24 hours. The time of development 
from the egg to the hatching could not be given but the egg mass that was 
collected on 8th August 1952 liberated the young ones on 20th Augnst 1952. 

VasidlE (TurbinellidlE) 

Information on the spawn masses of the members of this family is avail­
able in the literature (Lamy, 1928: Risbec, 1931; Hornell, 1921; Chidam­
baram and Unny, 1947). 

Xanc"s rapa (Lamarck) (Photo 39 and Figs. 126 & 127).-Egg cases 
belonging to this species have been collected from Vedalai and Mandapam 
areas in the month of January, February, April, July and August. 

The egg case ·is an elongated, loosely spirally twisted structure and is 
aptly compared to a miniature ram's horn by Hornell (1921). It has a base 
by which it is attached to the sandy substratum. Each egg case is really 
a compound capsule as it is made up of distinct chambers or capsules. 
The chamber has a dome-shaped upper part and a thin-walled floor 
which is surrounded by a bro?d edge. Each chamber is a separate 
unit placed one above the other. They are attached to a membrane 
on one side and free on the opposite side. The floor of one 
capsule fits in compactly on the dome of the lower capsule. In 
the floor of each chamber is present a crescentic or nearly straight slit. 
This slit is probably the preformed exit passage. It varies in length and 

• 
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measures 5-15 mm. It is covered by a thin transparent membrane. The 
chambers are not of uniform size. The chambers at the proximal end are 
small and increase gradually in size upwards till about ~ of the egg case and 
afterwards there is a slight decrease (not very appreciable) in size up to the 



Egg Masses and Larval Development of Some Prosobranchs 213 

end. Usually 7-8 chambers from below and 2- 4 from above do not hold 
any embryos. The breadth of the chamber varies between 1· 3 and 2· 8 cm. 
The length measurements of three egg cases are 22 cm., 28·2 CI11., and 29·5 cm. 
respectively. The total number of chambers for three egg cases are 28, 33 
and 36. 

Egg cases at early stages of development could not be collected. On 
an average, each egg case produces 122 surviving young ones. The young 
ones at the time of examination showed about 4 whorls . The first 3t whorls 
form the larval shell and the rest beginning to show the adult features. The 
first 3t whorls do not show any sculpture. They are smooth, plain and 
colourless. The last whorl begins to show few pinkish brown spots. It 
also shows very feeble spiral striations. The shell-siphon is distinct. The 
aperture is elongate. In the specimens studied the young ones were in the 
withdrawn condition with the foot slightly pushed out. The operculum 
is brownish in colour. The fo ot also shows some pinkish spots . The shell 
measures about 9 mm. in length and 3 mm. in breadth. The young Ones 
thrived at the laboratory for a day. 

Con ida 

The egg masses of several members of this family have been described 
from other countries (Lamy, 1928; Petit and Risbec, 1929; Risbec, 1931, 
1932; Thorson, 1940; Lebour, 1945 ; Knudsen, 1950; Ostergaard, 1950). 
Not much is known of the breeding of Conus from Indian waters excepting 
brief accounts by Hornell (1922) and Gravely (1942) . 

, Conus aml/cosus Hwass. (Photos 40 & 41 and Figs. 128--32).-The breed­
ing habits of this species arc described here for the first time. 

This species appears to be quite common at Ceylon from where numerous 
shells are obtained to be sold as ornamental paper weights. It has been 
recorded at Pamban (Satyamurti, 1952). Numerous live specimens of this 
species have been collected from the Gulf of Mannar at Vedalai, Sceniyappa 
Dharuga and Mandapam. The adult specimens laid the egg masses at the 
aquarium on 25th January 1955. They were found attached to the glass of the 
aquarium close to the bottom, the temperature and salinity being 24· 8° C. and 
29'22%0 respectively. The animal of a length of 4·7 cm. and breadth of 
2·7 cm. took about 2 days to lay an egg mass of 45 capsules . 

Gravely (1942) figures a mixed egg cluster from Madras probably laid 
by two closely allied species. He observes that they may belong to the genus 
Conus or to one of the other families of Toxoglossa. The figure as well as 
the few details given by him agree broadl" with the present kind of egg mass 
and hence may be referred without doubt to a species of Conlls. 

B5 
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The breeding of the present species has been observed in the months of 
October, November, December, January, February and March. 

The egg clusters collected from the field (Vedalai) were not attached to 
any substratum at the time of collection. Each capsule is a compressed 
pouch. It is white or pale-yellow. It is slightly curved, the bend being more 
pronounced generally towards the lower part of the capsule. The convex 
face of the capsule appears rugged made up of a number of elevations and 
depressions. There are also two or three fairly pronounced ridges on the same 
face running from the top towards the base. On the concave side there are 
two somewhat inwardly curved ridges that extend downwards from the upper 
angles. These ridges, however, are vague. Excepting these ridges this face 
is plain and smooth. The developing embryos are seen clearly through the 
exit passage which is located on the top of the capsule in the form of a slit 
and is covered by a thin, transparent, hyaline membrane. It almost occupies 
the entire top of the capsule and measures 4--6 mm. This type of exit passage 
very nearly corresponds to that of COli us mercaTOr (Knudsen, 1950). The 
hyaline membrane dissolves at the time of hatching of the larvre. The wall 
of the capsule is semi-transparent and gives a blurred view of eggs or embryos 
inside. It has a base which is very thin and papery and measures 8--11 mOl. 
across. The length as well as the largest breadth of the capsule are 9-17 0101. 
and 5-11 mOl. respectively. The number of embryos per capsule is 63-214. 
The average length, breadth and number of eggs for a capsule are 14·5 mm., 
90101. and 164 respectively . The egg mass appears outwardly to con­
sist of a bunch of compact capsules. On a closer scrutiny these capsules 
appear to conform to some pattern of arrangement. Thus there appears to 
be a bottom layer of capsules. These capsules bear on their convex surfaces a 
second layer of capsules, which in turn bear the third layer and so on. 

The unsegmented egg is spherical and yellowish measuring 0 -467-
0·517 mm. across. The eggs are scattered all over inside the capsule, being 
suspended in a white slimy nutritive fluid. The growing embryos not only 
make use of the nourishment contained in the eggs but also seem to devour 
the nutritive fluid surrounding them and grow to a remarkable size. 

Among the species of Conus the development may be pelagic or nOD­
pelagic, thus pelagic in C. hebmus, C. capitalleus and many others (cj Risbec, 
1931; Thorson,1940; Lebour, 1945) arid non-pelagic in C. mercator (Knud­
sen, 1950). In the present species, however, it appears to be pelagic. The 
embryo examined at the early stage measures 0·651 mm. across the shell. 
The velum is very small and bilobed and measures 0·334 mm. across. It is 
bordered with small cilia at the margin. It is pushed towards one side. The 
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eyes and otocysts are present. The tentacles are not yet developed. The 
foot is small. The larva is little differentiated. The embryo examined a few 
days later showed the well-developed velum. The shell measures about 
0·684 mm. across. It is colourless and sculptureless with the shell-siphon 
just appearing. The velum is bilobed, the lobes being almost equal. It 
now measures 0·617 mm. across. The sub-velum is not yet distinct. The 
eyes and tentacles are present though not well developed. The foot and oper­
culum are present. The otocysts are quite smaIJ but fairly clearly seen. The 
embryo itself is stiIJ little differentiated. The anterior part of the alimentary 
tract is vaguely seen. Heart-beat is visible. 

The larva at the next stage is further developed in many respects. The 
larval shell shows further increase in size measuring 0 ·800-0·850 mm. across. 
The velum has grown still bigger and measures 0·935 mm. across. It has 
a tcndency to form four lobes. The sub-velum is now clearly seen. The 
eyes and tentacles are more prominent. The foot and operculum also show 
increase in size correspondingly. The otocysts are not clearly seen as in the 
younger stage. The internal organisation of the larvre is not yet differentiated. 

The hyaline membrane covering the exit passage gives way at the time of 
hatching. The embryos did not hatch out at the laboratory condition. The 
larvre about to hatch out were dissected out from the capsule and kept in the 
finger bowl. They thrived for 36 hours. The larval shell now measures 
1·10 mm. and the velum 1·75 mm. The velum is now distinctly four-lobed. 
The foot also shows increase in size comparatively. The larvre swim as well 
as crawl, the latter feature probably denotes a short pelagic period. 

COllllS sp. (Photos 42 & 43 and Figs. 133 & 134).-The present egg clusters 
have been referred to the genus Conus on the basis of the identification of simi­
lar capsules by Gravely (1942) from Madras. They could not be referred to 
the species with certainty. They have been collected from the mud flats 
at Kundugal Point in the month of August. 

The capsules are strung together into a bunch but conform to a particular 
pattern of arrangement . The arrangement in one of the egg clusters is as 
follows: One of the capsules forms more or less the substratum for the entire 
bunch of capsules. This bears four capsules on one of its faces. Only two 
capsules of the four bear a batch of capsules on their faces, one of them bear­
ing a row of four and the other seven. Again only one of the seven capsules 
bears a row of five capsules. Thus altogether there are 21 capsules. Similar 
arrangement with slight modifications has been found in the other egg cluster · 
consisting of 13 capsules. The egg clusters of this species thus differ very 
much in the arrangement of capsules from those of C. araneosus whose pattern 
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of arrangement is altogether different. The arrangement of capsules in the 
latter makes the egg cluster quite compact unlike the present one where it is 
loose. 

The capsules which are compressed and pouch-like are strung into a 
bunch. They are pale yellowish in colour. Each capsule has a well-defined 
base. The base is thin and papery. The length of the capsule is 3-3' 2 cm. 
and largest breadth 1· 8-2,1 cm. The capsule is covered by a network of 
ridges which are found on both faces. A pair of ridges on one face of the 
capsule but not on the other and quite distinct from others extend obliquely 
downwards from the upper angles. The exit passage is not preformed but 
the top of the capsule slits open at the time of the emergence of the larvie. 
This slit or the exit passage measures 1·4-1, 8 cm. The number of eggs per 
capsule seems to be in hundreds (the exact number could not be given) and 
they are suspended all over inside the capsule in the colourless slimy fluid. 
All the eggs develop into embryos. 

The egg clusters which were collected on 8th August 1952 liberated the 
veligers on 15th August. The embryo in the hatching stage measures O· 200-
O' 233 mm. across the shell which is cup-formed. The velum is bilobed, 
bordered with small cilia. It shows a few greenish pigment spots in each lobe. 
Foot and otocysts are clearly visible but eyes and tentacles are not seen. The 
embryo is little differentiated and apparently only contained a yolky mass. 
The veliger of two days old shows a well-developed bilobed velum, the lobes 
being almost equal in size and shape. The velum measures 0·250 mm. 
across. The greenish pigment dots in each lobe are more prominent. Eyes 
and tentacles are now seen. The foot and operculum are present. The oto­
cysts are indistinct unlike in the previous stage. The shell is thin and fragile 
and measures 0·250 mm. across. The internal organs of the larvie are not 
yet distinguishable excepting for the heart-beat. The veliger could not be 
kept at the laboratory for more than 4 days and during this period no further 
changes in them could be noticed. LarVa! may have a long pelagic life as 
is seen from the size of the velum. 

Egg capsule A. (Photos 44 & 45 and Figs. 135-139).-The egg capsules 
of the present type have been referred to the genus Conus by Gravely (1942) 
and Hemijllsus by Habe (1944). Further investigation is required to refer 
the egg mass with any certainty to the genus and species. 

The egg clusters have been collected from Gulf of Mannar around 
Mandapam, Seeniyappa Dharuga and Vedalai in the months of October 
(temperature 28° C., salinity 36· 76%0), November (temperature 27° c., sali­
nity 32·54%0), December (temperature 26·1 ° c., salinity 29·69%0)' January 



Egg Masses and Larval Development oj Some Prosobranchs 217 

(temperature 240 c., salinity 30 ·75%0), February (temperature 25· 30 C., sali­
nity 29· 33%0), and March (temperature 27.30 c., salinity 31 . 42%0). They 
were usually found attached to the shells of the live specimens of Xancus rapa. 
The six egg clusters examined showed 41, 45, 29, 25, 34 and 37 capsules 
respectively. 

The capsule is compressed and pouch-like. It has fairly well pronounced 
depression on one side in the middle towards the upper end bounded by two 
well-pronounced inwardly curved ridges which extend downwards from upper 
angles. The other face is smooth without ridges. The top is slightly bowed 
seen from above. The wall of the capsule is tough, pale yellowish and semi­
transparent. The compressed capsules are placed side by side with the broad 
sides opposite and parallel to each other. The measurements of the capsule 
are the following: total height (from the substratum to the extremest part 
of the top border) 19-30 mm.; height of the peduncle 1·75-4·25 mrn.; 
largest breadth of the capsule 14-20 mrn.; smallest breadth of the capsule 
5·9 mm. Each capsule has a distinct base by which they are glued to the 
substratum. The bases of the capsules are usually laid so close to each other 
that they form a long narrow sheet from which the capsules seem to arise. 
The top of the capsule has a well-defined preformed exit hole which is covered 
by a thin membrane. The exit hole is oblong or elliptical and measures 
2-2·5 mm. across . . The number of embryos per capsule is 54-119. 

The unsegmented eggs are quite large, spherical and yellowish, each 
measuring 0·700-0·750 mm. across. Almost in each capsule one to few 
eggs remain undeveloped. The eggs are scattered all over inside the capsule , 
being suspended in a colourless slimy fluid-probably consisting of albumen. 
The embryo, without doubt, devours the fluid and grows inside the capsule 
to a size much larger than that for which the nourishment contained in the 
egg itself could suffice. 

The embryos did not hatch out in the laboratory condition. However 
the larvre in the hatching condition were dissected out from the capsules and 
kept in finger bowl for examination. They measure 0·95-1·45 mm. Of 
this range, the larvre measuring 1,25-1-45 mrn. form 85% and appear to be 
normal development. Comparatively jUdging the larvre measuring 0·95 mm. 
appear to be sub-normal and form about I % of totallarvre on an average. 
It is not possible at the moment to attribute any reasons for the apparent 
disparity in growth among the larvre. 

The larva which measures 0·95 mm. has just more than one whorl. The 
y~lum appears to be bilobed with -a sli~ht indentation in the middle: Th~ 
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eyes and tentacles are not clear. The foot and operculum are seen. The 
embryo is little differentiated. 

The larva! measuring 1·25-1·45 mm. across the shell have each about 2 
whorls, the second whorl showing characteristic sculpture consisting of longi­
tudinal lines. The first whorl is sculptureless. The shell also shows a well­
developed shell-siphon. The velum is distinctly four-lobed and colourless, each 
lobe being long and narrow. The cilia bordering the margin of the velar lobes 
are quite short. The eyes and tentacles are present but appear quite small. 
The otocysts are not distinct. The foot and operculum are present, the for­
mer being slightly darkish. The internal organs of the larvre are not yet clear. 
Heart-beat is visible. The larvre swim as well as crawl, the latter feature 
denoting their short pelagic life. The larvre thrived at the laboratory for 
about 12 hours. 

Egg capsule B. (Photos 46 & 47 and Figs. 140-146).- The egg masses of 
this species have been observed at Vedalai , Seeniyappa Dharuga and Manda­
pam in the months of December, January, February and March. It appears 
that the breeding in this species may begin from October as in the previous 
species and range for six months. 

The egg capsules were generally found attached to the shells of the 
live specimens of XallCllS rapa. Occasionally wooden planks or twigs 
blown into the sea from the land also form the substrata. The nine egg 
clusters examined show 27, 33, 54, 31, 27, 25, 24 and 28 capsules 
respectively. The capsule is compressed and pouch-like and is uni­
formly fiat except for a depression in the middle on one face towards 
the top end bounded by two distinct inwardly curved ridges which extend 
downwards from upper angles. One of the incurving ridges is slightly longer 
than the other. There are no ridges on the other face of the capsule. The 
top of the capsule is not straight but slanting as seen from above. The cap­
sules are pale yellowish and semi-transparent. The measures of the capsule 
are the following: Total height (from the substratum to the extremest part 
of the top border) 16-20 mm.; height of the peduncle 2· 25-3· 25 mm.; 
largest breadth of the capsule 7- 9 mm.; smallest breadth of the capsule 
2·5-4 mm. Each capsule has a well-developed base. A well-defined pre­
formed exit hole is present on the top border covered by a thin membrane. 
It may be close to the centre or towards one side (inside the ridge). The 
exit hole measures 1·5-1·9 mm. The number of embryos per capsule is 
39-84. 

The eggs (undeveloped ones) are spherica-!, yellowish and quite big each 
Jlle~surin~ O· (j01 mm. They are scattered all oyer inside the capsules in a 
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Ilzium mol'lls) , peculiar sand encrusted collar-like structures (Naliea maroclli­
ensis), large slimy wavy bands (Tonna doliwn) and capsules of various shapes 
and sizes (Murex rirgineus var. ponderosa, Thais hufo, Nassa jaeksolliana, 
Ancilla sp., Conus araneosus, etc.). In the holo-pelagic Jalllhina prolollgala, 
the egg capsules are suspended underneath the float. The capsules are usually 
parchment-like but in the genus N erila (N. a/bicilla in the present study) , 
they are calcareous (excepting the base which is membranous). In primitive 
prosobranchs like Cellalla sp. (not included in the present paper) the eggs 
are extruded singly in hundreds and fertilisation is external. There are also 
known in the literature cases of viviparity. Brood protection has been noted 
in the cowry Erronea errones. This appears to be the case in all the true 
cowries . In the nun cowry, Trivia l1Iollaeha, the animal bites holes in the 
compound ascidians into which the vase-shaped egg capsules are embedded 
(Lebour, 1937). 

Lanai feeding alld developmellf.-Embryos with non-pelagic develop­
ment may feed in different ways. Thus the large yolky eggs sufficiently rich 
in food may support the whole development up to the bottom stage, e.g., 
Lacuna pallidula (Pelseneer, 1911). In others the yolky eggs are further sur­
rounded by a thick sheet of nutrit ive substances as in Allcilla sp. of the present 
study. In all species with these types of feeding the embryonic development 
seems to be un iform in that the embryos leave the egg capsules after reaching 
a certain size and organisation. Thus all the hatChing young of the same 
species will be at the same stage of development. This, however, is not the 
case when the embryos resort to nurse egg feeding. Eggs of more or less 
uniform size are laid together within a common egg space or capsule. Only 
some of the eggs develop into embryos while the rest subserve as nurse eggs 
for the developing ones. The latter will not hatch out until they have 
exhausted all the nurse eggs. Nurse eggs feeding need not necessarily lead 
to a non-pelagic development. This is exemplified by the present example 
of Mlirex virgineus var. ponderosa. It is now well known that the pelagic 
stage is the most sensitive period in the life-cycle of marine invertebrates and 
consequently large waste of larvre occurs during this period (Thorson, 1946). 
This shows clearly the evolutionary significance of nUTse egg feeding (Thorson, 
l.c.). The eggs which could develop into pelagic larvre in primitive times 
under favourable conditions may under adverse conditions have differentiated 
into nurse eggs (probably unfertilised ones) and normal eggs, the former 
subserving as food to the latter, so that the embryos can spend the entire 
veliger stage (pelagic) inside the capsule and come out as young ones Of 
they emer~e out as advanced veligers for a short pelagic life. 
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white slimy fluid which is probably of nutritive nature. In each capsule one 
or two eggs remain undeveloped. The embryos reach a remarkable size at 
the time of hatching. 

The embryo examined on the I I th day after oviposition has shell which 
is about a whorl and measures 0·801 mm. across. The larval shell begins 
to show some spiral as well as transpiral striations. The velum is colourless 
and bilobed but shows a tendency towards four lobes. The cilia bordering 
the velar lobes are very small. Eyes are small. Tentacles are seen. Foot 
and otocysts are present. The larva is little differentiated. The heart-beat 
is visible. The animal is yellow. 

The embryo examined on the 18th day after oviposition has a velum 
which is four-lobed each lobe being long and narrow. Eyes and tentacle 
are seen. Foot is little blackish. Otocysts are present. The shell-siphon 
is present. The heart-beat is visible. The internal organs are not clear. 
The embryo is yellowish. 

The larvre about to hatch out were dissected out from the capsule and 
kept in the finger bowl for examination. They measure 1,10-1 ·43 mm. 
across the shell. Of this about 90% of the larvre measure 1·32-1·43 mm. 
The smallest observed was 0·85 mm. This forms a very small and negligi­
ble percentage. The larvre measuring I· 32-1 ·43 mm. have each two whorls. 
The second whorl has a characteristic sculpture consisting of longitudinal 
as well as spiral striations. The first whorl is almost sculptureless. The 
velum is well developed and colourless . It consists of four distinct velar 
lobes, the lobes being long and narrow. The cilia bordering the margin of 
the velar lobes are quite short. The eyes and tentacles are present. The 
foot and operculum are distincT. The otocysts are not clear. The larva is 
little differentiated yet and has a tendency to swim as well as crawl. The 
latter feature indicates the short pelagic life of the larva. 

These larvre lose their velar lobes and settle down in 2-3 days in the labo­
ratory. The 8-day-old young one measures 1,45-1, 50 mm. across the shell. 
The shell is slightly brownish and tentacles are prominent. Foot is well deve­
loped. The young ones crawl about the finger bowl. They thrived at the 
laboratory for 25 days. But no noticeable growth could be observed during 
the time. 

4. DISCUSSION 

Ol'iposition.-The egg masses of marine prosobranchs are very character­
istic in their shape and appearance. The following types have been met with 
in the present investi¥ation; ~elatino\ls ribbons (Cerithidea fl!lviatilis~ (:?ri' 
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It has been found in the Arctic marine prosobranch Sipho islandiclls 
that the capsules with nearly the same quantity of nurse eggs may contain 
from 1-16 embryos. Naturally in the capsule holding 16 embryos, the 
embryos hatch out at a much earlier stage (though non-pelagic) than a single 
embryo contained in a capsule with plenty of food at its disposal (Thorson, 
1935). Nalica calena provides a fine example in which the development is 
pelagic at one p lace, i.e., Southern North Sea (Lebour, 1936) and non-pelagic 
at another place, i.e., Denmark (Thorson, 1946), in each case the development 
being determined by the amount of nurse eggs. Planaxis sulcatus reproduces 
without nurse eggs and with pelagic larvre at New Caledonia (Risbec, 1935) 
and with nurse eggs and without pelagic development in the Iranian Gulf 
(Thorson, 1940). Similar is the case in Thais /uemasloma (T. jloridana) which 
reproduces without nurse eggs and with pelagic larvre in Louisiana (Burken­
road, 1931) and with nurse eggs with non-pelagic development in West Indies 
(Lamy, 1928; Korschelt and Heider, 1936). A phenomenon of more or less 
similar type seems to exist within the genus Dolium. In Tonna dolhtm (Do/ium 
macularum) observed here, there seems to be no nurse egg feeding, as all the 
eggs develop into pelagic larvre. Though similar mode of reproduction 
appears to be the case in this species from Iran, Thorson (1940) finds in a few 
egg spaces considerably large embryos which he suspects as may be due to 
nurse egg feeding or cannibalism. 

The availability of nurse egg per embryo varies from a few to thousands, 
thus a few in Nalica calena, i.e., 50 nurse eggs for 3 or 4 embryos (Ankel, 
1930),10-15 nurse eggs per embryo in Nucel/a lapillus (Lebour, 1937),72-251 
per embryo in Murex quadrijrolls (Knudsen, 1950), about 2,500 in Neplunea 
anliqua (Thorson, 1946), about 7,000 per embryo in Sipho islandicus (Thorson, 
1935) and 50,000-100,000 per embryo in Vo/wopsis norvegica (Thorson, 
1940). In Murex l'irgineus vaL ponderosa and M. lrapa described here it is 
about 24 and 10 respectively. The method of devouring the nurse eggs is 
interesting in different species. Thus in Nucel/a lapillus (Thorson, 1946), 
each capsule contains some hundred eggs of which only a few develop, the 
rest forming nurse eggs . The nurse eggs fall to pieces and form a column of 
yolk in the middle of the capsule on which the embryos feed by sucking. In 
Buccillum undalum (Portman, 1925), as in the previous species, only a few deve­
lop out of some hundreds of eggs, the rest forming nurse eggs. The nurse 
eggs will not fall to pIeces as in Nucel/a lapillus, but are qu ite intact when 
devoured. Knudsen (1951) finds identical phenomenon in Murex quadri­
frons from West Africa. He observed that the embryo takes half an hour to 
swallow a nurse egg. In Murex virgineus vaL ponderosa, a few egg capsules 
were cut open and the nurse eggs and larvre were transferred to watch-glass 
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for observation. It was found that the eggs are manipulated by the larva! 
to the mouth by velar lobes and foot and pressed. The collapsed eggs are 
then sucked up in 2-3 minutes. This type of nurse egg feeding seems to be 
different from Nucella and Buccinum types. 

Influence of temperature on pelagic development.-Thorson, from his 
investigations at East Greenland (1935), East Iceland, South Iceland, the Feroes 
(1941), Danish waters (1946) and Iran (1940) as well as from other places, has 
been able to arrive at the conclusion that the percentage of pelagic develop­
ment increases from Arctic towards Equator. Thus the pelagic development 
in East Greenland is 0% (Thorson, 1935); East Iceland 10%, South Iceland 
30%, Faroes 40% (Thorson, 1941); British Isles 64% (Lebour, 1937); Danish 
waters 65%, Iranian Gulf 75% (Thorson, 1946, 1940); New Caledonia 57% 
(Risbec, 1935). The investigations caHied out since then also seem to support 
this view. Thus Lebour finds <pelagic development in 90% of the prosobranchs 
of Bermuda (Lebour, 1945). The present investigations in India show about 
91% of pelagic development, i.e., out of 33 species of prosobranchs [which 
includes Cymbium melo in which Hornell (1921) gives a brief account on deve­
lopment] only 3 species, namely Ancilla sp., Xancus rapa and Cymbiul1l melo, 
have non-pelagic development. The prosobranchs of New Caledonia appear 
to show rather low percentage of pelagic development and those at Bermuda 
a little too high. In the case of New Caledonia, the material examined com­
prised mostly tidal zone forms which, generally, show a high percentage of 
non-pelagic development. In Bermuda the material examined is quite small 
and hence appears to show exaggerated percentage of pelagic development. 
Thorson (1940) is of the opinion that in the reproduction of prosobranchs 
of all oceans there is a tendency for the pelagic development to be totally 
suspended in the deep sea and restricted to shelf faunas, and that starting from 
the Arctic and Antarctic where the pelagic development is suppressed there is 
a gradual increase of the same towards the tropic shelves where it is the 
highest. The results obtained from tropical South-West Africa by Knudsen 
(1950) appear to present a different picture. The percentage of species 
having non-pelagic development in the region is about the same as in the 
waters of South and West Iceland. The investigations carried out along the 
Coast from off Sierre Leone to the Niger Delta show that this area is influ­
enced by the Guinea current which is poor in the nutrient salts as well as 
plankton and brings about a strong exchange of water between the coastal 
and oceanic waters. It IS therefore possible as suggested by Knudsen that 
the results obtained at South-West Africa are due to the spcial ecologicaj 
peculiarities of the area examinect; . 
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Breeding.-Anne Stephenson (1934), Panikkar and Aiyar (1939) and 
Paul (1942) have shown that there are different types of both continuous and 
discontinuous breeding in marine and brackish-water animals in tropical 
waters. Even though it was not possible to maintain the breeding record 
of the different species of prosobranchs under investigation all the year round, 
it could be said from the present observations that there exist both types of 
continuous and restricted breeding in the forms dealt with from the Gulf 
of Mannar and Palk Strait. No inference could be drawn regarding the 
effect of temperature and salinity on the breeding. These factors appear to 
influence the intensity of breeding in Ostrea madrasensis (Rao, 1951). 

5. SUMMARY 

Egg masses and larval <!.evelopment are described for 32 species of proso­
branchs from the Palk Bay and the Gulf of Mannar. The presen t observa- : 
tions throw light on the breed ing biology of Cerithillln morus, Cerithiu111 sp., 
Nafiea tigrinG, iVa/iea spp., TOllllll sp., Mlirex virgillells var. ponderosa, Murex 
lI·apa, Thais lissoti, Thais spp., Pyrene zebra, P. versicolor, Pyrene sp., Nassa 
jacksol/ial/a, N . costaTa, N. lhersiles, Ancilla sp. and Conus aral/easus, which 
are reported here for the first time. The existing knowledge of breeding in 
Nerita a/bicilla, Errol/ea errol/es and Pyrene jiavida has been supplemented 
by observations from Indian waters. In the remaining species (Cerithidea 
jiuriatilis, lanlhil/a pr%ngata, NaTica marochiensis, Tonna dolil/In . Thais bl({"o 
and XallclIS rapa) more details on the egg structure and development are given 
than are available in the literature. 

Breeding range of the species under investigation was determined frol11 
the observations made on the field as well as in the laboratory. Continuous 
as well as seasonal breeding have been noted among the species studied. 
Salinity and temperature were noted wherever possible but their effect 
on breeding requires further study. 

While most of the gastropodous egg masses are left uncared for by the 
parents which deposit them, in the Cowry Ei.,.onea en·ones there is protection 
of brood until the time of hatching of the larv",. In Murex virgineus var. 
ponderosa and Mllrex trapa only a few eggs develop into embryos, the rest 
subserving as nurse eggs. Nurse egg feeding is followed in these two species 
by a short pelagic life. Pelagic development is preponderant and only in 
2 of the 32 species studied is the pelagic stage completely suppressed. 
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EXi'LANATlON OF TEXT-FIGURES 

TEXT·FIGs. 1-1 8. Figs. 1-6. Nerita albicilla. Fig. 1. Egg capsule. Fig. 2. Sculpture 
of the egg capsule enlarged. Fig. 3. Egg. Fig. 4. Newly hatched vcliger, retracted into the 
shell. Fig. 5. Newly hatched veliger, swimming posture. Fig. 6. Day-old veiiger, retracted. 
Figs. 7-9. Ceritl/idea jluviatilis. Fig. 7. Egg capsule showing the egg inside. Fig. 8. Embryo 
in the hatching stage with the velum and foot partly retracted into the shell. Fig. 9. Larva} 
shell of the newly hatched veliger. Figs. 10-1 8. Cerithium morus. Fig. to. Egg capsule show­
ing the egg inside. Fig. 11. Embryo in the hatching stage. Fig. 12. Larva l shell (left side) 
of the same. Fig. 13. Veliger larva, 1 day-old. Fig. 14. The same with the animal com­
pletely retracted into the shell. Fig. 15. Larval shell of the same (right side). Fig. 16. Vdiger 
larva 4-day old. Fig. 17. Larval shell (right side) of the same. Fig. 18. Larval shell (left 
side) of the same. 

TEXT-FIGS . 19--40. Figs. 19-22. CerilhiulII sp. Fig. 19. Egg capsule showing the egg 
inside. Fig. 20. Newly hatched veliger with the velum and foot partly retracted into shelL 
Fig. 21. Larval shell (left side) of the same. Fig. 22. Two-day old veliger. Figs. 23 and 
24. Ianthina pr%ngala. Fig. 23. Egg. Fig. 24. Newly hatched vel iger. Figs. 25-30. Notica 
marochiensis. Fig. 25. Apex of the adult. Fig. 26. Vertical trans-section of the egg ribbon 
showing the eggs inside-only part of the section is shown. Fig. 27. Egg capsule showing the 
egg inside. Fig. 28. Newly hatched veliger. Fig. 29. Larval shell (left side) of the same. 
Fig. 30. Larval shell (right side) of the same. Figs. 31-35. Nalica tigriflo. Fig. 31. Apex 
of the adult. Fig. 32. Vertical trans-section of the egg ribbon showing the embryos inside 
(only part of the section is shown). Fig. 33. Newly hatched veliger. Fig. 34. Same with the 
animal completely retracted into the shell. Fig. 35. Larval shell (right side) of the same. 
Figs. 36-40. Nalica sp. A. Fig. 36. Vertical trans-section of the egg ribbon showing the 
embryos inside (only part of the section shown). Fig. 37. Egg capsule showing the egg inside. 
Fig. 38. Newly hatched veliger. Fig. 39. The same with the animal partly retracted into the 
shell. Fig. 40. Larval shell (right side) of the same. 

TEXT-FIGS. 41-59. Figs.41 & 42. Natica sp. B. Fig. 41. Newly hatched veliger. Fig. 42. Larval 
shell (left side) of the same. Figs. 43-49. Erronea errones. Fig. 43. Egg capsule showing the 
eggs inside. Fig. 44. Egg. Fig. 45. Newly hatched veliger. Fig. 46. The same with the 
velum and foot partly retracted into the shell. Fig. 47. Larval shell (right side) of the same. 
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Fig. 48 . Sculpture of the larval shell. Fig. 49. Operculum of the larva. Figs. 50-54. TOl/na 
dolium. Fig. 50. Apex of the adult. Fig. 51. Egg. Fig. 52. Newly hatched veliger. 
Fig. 53. Sculpture of the larval shell. Fig. 54. Operculum of the larva. Figs. 55-59. TOllfw 
sp. Fig. 55. Egg. Fig. 56. Newly hatched veliger. Fig. 57. Larval sheil (right side) of the 
same. Fig. 58. Larval shell (left side) of the same. Fig. 59. Sculpture of the larval shell. 

TEXT-FIGS. 60-81. Figs. 60-69. Murex virgil/ells val'. ponderosa. Fig. 60. Egg. 
Fig. 61. Embryo at an early stage. Fig. 62. Embryo of a later stage. Fig. 63. Embryo 
about to hatch out. Fig. 64. Larva l shell (ventra l view) of the same. Fig. 65. Larval shell 
(dorsal view) of the same. Fig. 66. Sculpture of the larva l shell. Fig. 67. Veliger, 2-day old 
and about to settle down. Fig. 68. Veliger just settled down, 2t-day old. Fig. 69. Young 
one, 20-day old. Figs. 70-78. Murex Irapa. Fig. 70. Apex of the adult. Fig. 71 . Egg 
capsule. Fig. 72. Egg. F ig. 73. Embryo at the time of hatching. Fig. 74. Larval shelI 
(ven tral view) of the same. Fig. 75. Larva l shell (dorsal view) of the same. Fig. 76. Young 
one just settled down after 2t-days of larval life. Fig. 77. Sheil of the young one, 2-day old. 
Fig. 78. Shell of the young one, 12-day old. Figs. 79-81. Tlwis bll{o. Fig. 79. Newly hatched 
veliger. Fig. 80. Sam~ wi th the velum partly withdrawn into the shell (righ t side). Fig. 81. 
Same with the animal nearly retracted into the shell (left side view). 

TEXT-FrGs. 82-102. Figs. 82-85. Thais tissoti. Fig. 82. Apex of the adult. Fig. 83. 
Embryo at the time of haJching. Fig. 84. Larval shell (right side) of the same. Fig. 85. 
Larval sh;!ll (ventral view) of the sJ.m..:. Figs. 86-88. Thais sp. A. Fig. 86. Embryo about 
to hatch out. Fig. 87. Larva l shell (left side) of the same. Fig. 88. Larval shell (dorsa l 
view) of the same. Fig. 89. Thais sp. B. Fig. 89. Newly h<ltched veliger with the velar lobcs 
nearly retracted into the shell. Figs. 90-92. Thais sp. C. Fig. 90. Newly hatched veliger. 
Fig. 91. Larval shell (left side) of the same. Fig. 92. Larval shell (right side) of the same. 
Figs. 93-96. Pyrelle versicolor. Fig. 93. Apex of the adult. Fig. 94. Egg. Fig. 95. Newly 
hatched veliger. Fig. 96. La rval shell (ventral view) of the same. Figs. 97- 104. PYl'elle zebra. 
Fig. 97. Apex. of the adult. Fig. 98. Egg. Fig. 99. Embryo at the time of hatching. 
Fig. 100. v..cligeT, I-day old. Fig. 101. Same with the anim<ll fully retracted into the shell 
(right side view). Fig. 102. Two-day old veliger with the velum partly retracted into the shell. 

TEXT-FrGs. 103- 121. Fig. 103. Larval shell (dorsal view) of the same. Fig. 104. Larval 
shell (ventral view) of the same. Figs. 105- 108. Pyrene sp. Fig. 105. Egg. Fig. 106. Newly 
hatched veliger. Fig. 107. Larva l shell (right side) of the same. Fig. 108. Larval shell (lcft 
side) of the same. Figs. 109- 113. Nassa jacksol1iana. Fig. 109. Egg. Fig. 110. Embryo 
at an early stage. Fig. Ill. Embryo in the hatching stage. Fig. 112. Newly hatched veliger. 
Fig. 113. Larval shell (right side) of the same. Figs. 114- 11 9. Nassa coslata. Fig. 114. Egg. 
Fig. 115. Embryo just before hatching. Fig. 116. Nelwy hatched veliger. Fig. 117. Veliger, 
I-day old. Fig. 118. Seven-day old veliger. Fig. 119. Larval shell of the same. Figs. 120-
121. Nassa Ihersiles. F ig. 120. Newly hatched veliger. Fig. 121. Same with the animal 
partly retracted into the shell (left side view). 

TEXT-FIGS. 122- 146. Figs. 122- 125. Ancilfa sp. Fig. 122. Egg capsule. Fig. 123. 
Embryo at an early stage. Fig. 124. Embryo at a later stage. Fig. 125. Crawling young one. 
Figs. 126 and 127. Xanclls rapa. Fig. 126. Young one, with the animal almost retracted into 
the shell. Fig. 127. Shell of the young onc (dorsal view). Figs. l28- 132. COIlUS araneoSIlS . 
Fig. 128. Egg. Fig. n9. Embryo at an cady stage. Fig. 130. Embryo at a later stage . 
Fig. 131. Embryo at the next stage. Fig. 132. Larval shell of the same. Figs. 133 and 134. 
Conlls sp. Fig. 133. Embryo at the time of hatching. Fig. 134. Veliger, 2-day old. 
Figs. 135-139. Egg capsule A. Fig. 135. Egg. Figs. 136 and 137. Sub-normal embryos at 
the time of hatching. Fig. 138. Normal embryo at the time of hatching. Fig. 139. Larval 
shell of the same. Figs. 140-146. Egg capsule B. Fig. 140. Egg. Fig. 141. Embryo 11 
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days after oviposition. Fig. 142. Embryo 18 days a fter oviposition. Fig. 143. Embryo about 
to hatch out. Fig. 144. Larva l shell of the same. Fig. 145. Sculpture of the larval shell. 
Fig. 146. Eight-day old young one. 

EXPLANATION OF PHOTOGRAPHS 

PLATE XIV 

PHOTO I. Egg ribbons of Cerilhidea jfllviatilis. 

PHOTO 2. Photomicrograph of a small area of the egg ribbon of C. jllll'iarilis showing the 
embryos and their surrounding capsules. ca., x 26. 

PHOTO 3. 

PHOTO 4. 

PHOTO 5. 

PHOTO 6. 

PHOTO 7. 

PHOTO 8. 

PHOTO 9. 

PHOTO 10. 

PHOTO II. 

PHOTO 12. 

PHOTO 13. 

PHOTO 14. 

Newly laid egg ribbon of Cerithium mortis. 

Photomicrograph of a small area from onc side of the egg ribbon of C. moms show-
ing the eggs and their surrounding capsules. ca., x 18. 

Egg ribbons (disturbed while dislodging from the substrata) of Cerithilfm sp. 

Photomicrograph of a small area of the egg ribbon of Cerithililn sp. ca., x 24. 

Float of IalIthina pr%ngala showing the egg capsules underneath. 

Individual egg capsule of Ianthina prolongata. Nat. size. 5 nun. in length. 

Egg ribbon of Natica maroehiellsis. 

Egg ribbon of Narica tigrina. 

Egg ribbon of NaIlea sp. A. 

Egg mass of Errol/ea errolles. 

Photomicrograph showing th.f arrangement cf the egg capsules in Errol/ea erroues. 
ca., x S. 

Egg ribbon of TaliI/o dolium. 

PLATE XV 

PHOTO 15. Photomicrograph of a small area of the egg ribbon of T. tiolillm showing the egg 
capsules and embryos. ca. , x 7!. 

PHOTO 16. Egg ribbon (only part of it) of TOlIna sp. 

PHOTO J 7. PhotomicroLraph of a small area of the egg ribbon of Tonna sp. showing the semi-
lunar arrangement of the eggs in each capsule. ca., x 7t. 

PHOTO 18. Same showing the embryos in each capsule. ca, x 6t· 

PHOTO 19. Egg duster of Murex virgineus var. ponderosa. 

PHOTO 20. Egg cluster of Mlirex trapo. 

PHOTO 21. Egg cluster of Thais bufo. 

PHOTO 22. A few individual capsules of the same. 

PHOTO 23. Egg cluster of Thais tissoti. 

PHOTO 24. Two individual capsules (photomicrograph) of the same. showing the embryos 
inside. ca. . x 9t. 

PHOTO 25. Egg cluster of Thais sp. A. 

PHOTO 26. Egg cluster of Thais sp. B. 
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PHOTO 27. Egg capsule (photomicrograph) of Thais sp. C. Nat. size ca., 3· 5 rom. in length~ 

PHOTO 28. Egg mass of Pyrene flavida . 

PHOTO 29. Individual capsule (photomicrograph) of the same. Nat. size 2'5 mm. in length. 

PHOTO 30. Egg capsule (photomicrograph) of Pyrene versicolor. Nat. size. ca., 2 mm. 

PHOTO 31. Egg capsules (photomicrograph) of Pyrelle zebra. Nat. size. ca .• 2·2mm. 

PLATE XVI 

PHOTO 32. Egg capsules (photOmicrograph) of Pyrene sp. ca., x 9t 
PHOTO 33. Egg capsule (photOmicrograph) of Nassajacksoniana showing the eggs inside. ca, x 13t. 

PHOTO 34. Part of an egg mass (photomicrograph) of Nassa costata showing the embryos 
inside. ca., x 21. 

PHOTO 35. An iI?-dividual capsule (photomicrograph) of the same showing the egg inside. ca., X 74. 

PHOTO 36. Part of an egg mass (photomicrograph) of Nassa thersites showing the embryos 
inside. ca., x 17!. 

PHoTO 37. An individual capsule (photomicrograph) of the same showing the egg inside. ca., x 55. 

PHOTO 38. Egg capsules of AI/cilia sp. attached to a polychrete tube. 

PHOTO 39. Egg case of Xancus rapa. 

PHOTO 40. Egg cluster of Conus araneosus. 

PHOTO 41. Individual capsules of the same. 

PHOTO 42. Egg cluster of Conus sp. 
~ 

PHOTO 43. Individual capsule of the same showing the sculpture and exit slit at the top. 

PHOTO 44. Egg cluster of egg capsule A. 

PHOTO 45. Individual capsule of the same. 

PHOTO 46. Egg cluster of egg capsule B. 

PHOTO 47. Individual capsule of the same., 
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