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INTRODUCTION AND HISTORICAL
 

Thais savignyi is a predator shell driller gastropod on other economIC 
species; and thus the study of its life history is important. Also, the iden
tification of Prosobranch's larvae that form a part of the temporary plank
ton of the Red Sea can help in studying the feeding habits of the ecouomic 
p~lagic fishes. 

Species of family Thaididae (or Purpuridae) were previously included 
under family Muricidae of which only the development of three species from 
the Red Sea (namely Murex (Phyllonatus) incarnatus Roding, Murex ramo
sus Linne and ]opas francolinum Bruguiere) were described (Gohar and 
Eisawy, 1967). In the present work the biology and life-history of the oyster 
driller Thais (=Purpura) savignyi Deshayes are througly studied. 

From scattered literatures one can mention the important works as 
fullowing : a spawn firstly described by Ellis (1756) under the name of 
Cyathus marinus was found to belong to Purpura (Nucella) la;pillus Ueffreys, 
1867 ; Lamy, 1929 ; Lebour, 1937 and others). Carpenters (1855) was the 
fIrst who studied the embryology of P. lapillus. Other studies on the spawn 
and development of this species were made by Koren & Danielssen (1857), 
Selenka (1872), Mac Murrich (1887) and Pelseneer (1905 & 1911). Port
mann (1925 & 1930) studying the egg capsules and development of this 
species, suggested that the presence of nurse eggs were the result of fp.rtili
zation with apryene spermatozoa. In the same species, Risbec (1937) sum
marized the typical aspects of development, Lebour (1937) described the 
capsules; Ankel (1937) studied the structure of the capsules, giving an ac
count on the hatching process; and Thorson (1946) described the egg cap
sule and the hatching larva. 

Esper (1830) described the spawn which was attributed by lolim to a 
Natica species, but Lamy (1928) stated that it was similar to that of P. 
chocolatum which had been described by d'Orbigny (1846) from Bolivia and 
Peru. 

d'Orbigny (lac. cit.) also described the spawn of P. (Stramontia) haemas
toma = Thais haemastoma from Rio Janeriro. The egg capsules of the 
same species which are yellowish to rose-coloured were studied from the 
Gulf of Mexico by Burkenroad (1931), its development was studied by St. 
Amant (1938 & 1957), the formation of the capsules by Franc (1941), its 
breeding habitat, egg-capsules, developmental rate and larva by Butler (1954). 



~ lO lX;C CAPSI'LDS AND DEY ELOl'.\J I'~~'I' OF 'J'IL\JN 

SA "IG:XYI DE~HAYEN 

Galtsoff (1964) 1I1 studying the predator of Crassostrea virginica made some 
observation on its breeding habit. The recent work was done on a variety 
of this species (T. haemastoma floridana) by D'Asaro (1966) who studied 
the egg capsules, embryogenesis and organogensis. 

Very similar spawns of those of T. haemastoma were produced by 
P. (Cuma) carnifera = Thais carnifera (Annandale & Kemp, 1961 from 
the Chilka Lake in India; and Thorson (1940) from the Iranian Gulf), 

and T. javanica (Mohr, 1933). 

Hedely (1905) described the spawn of P. (Trochia) succinata from Aus

ralia. 

1n addition to the above mentioned spawn, (Thorson, lac. cit.) studied 
the egg-capsules and larvae of Thais hippocastineum from the same locality. 
Its capsule is a vase-tshaped with a short stalk and nurse eggs. He also 
found that the larvae which are in the crawling stage emerged through 
a hole at the side wall and they did not use the normal exit hole of the 
capsule. 

Lebour (1945) described the egg capsules of T. fasciata from Bermuda. 

Knudsen (1950) described and figured the egg capsules and the early 
veligers of T. cronata from West Africa. 

Natarajan (1957) recorded the breeding habit and the capsules of T. 
bulo, T. tissoti and three unidentified thaidid species. 

Amio (1963) described the egg capsules and the newly hatched veligers 
of two Japanese species P. clavigera and P. borni. 

HABITAT, MATERIAL AND mETHODS 

Thais savignyi is one of the most common carnivorous gastropods, living 
in the tidal zone around the Marine Biological Station at Al Ghrdaqa, prefer
ing the more shallower areas and sometimes it is exposed to air at low tide. 
It crawls on the bottom of the sea by its mascular foot, but when kept in 
cement aquarium it lives near the water surface at the areas where the 

water is supplied. 

This oyster driller was observed in the aquarium of the Station attack

ing some gastropods (such as Turbo radiatus, Strombus gibberulus, S. las
ciatus and others) and some lamellibranchs such as Ostrea forskali, Circe 

arabica, Mytilus variabilis, Pecten sp., and others). The animal attacks the 
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victem by boring a hole in the shell and eating the meat by inserting its 
probscis. The mechanism of this process was studied by several biologists 
as Dubois (1909), Carriker (1943 & 1961) and others. 

As in most species of Thaididae, when the animal is disturbed it secretes 
a small amount of purple fluid in the surrounding water. This fluid may 
be of protecting significance. Allen (1950) said that this fluid together with 
that of M urex shells give the Tryian dye used by the ancients for colouring 
robes, parchments and other articles for royal use. 

The collected specimens were kept III the Vivana where they lived III a 
good condition all the year round. 

The identification of Thais was somewhat difficult from the available 
literature and Museum specimens. Prof. G. Thorson and Dr. Knudsen 
(Kobenhagen Museum) were kind enough to mention that this species is 
either Thais hippocastaneum Lamarck or T. distinguenda Dunker & Zele
bor. But as the egg capsules of this species differ greatly from those 
of T. hippocastaneum from the Iranian Gulf (Thorson, 1940), and its stru
cture slightly differs from that of the Japanese driller T. distinguenda (Kira, 
1962) it appears to be another species. By thorough examination of prev
ious literature, especially Savigny's plates (1872) and others it can be conclu
ded that the present specimens are Thais savignyi Deshayes which confuse 
greatly with the above mentioned two species. 

The spawning was keenly observed in the laboratory and similar egg
capsules were also collected from the sea. 

Rearing and preservation of embryos and larvae as well as microscopic 
drawings were fo Howed as in the previously described prosobranch species 
(Gohar & Eisawy, 1967 a & b, Eisawy and Sorial, 1968 & 1973, and Eisawy, 

197,0). 

SPAWNING AND EGG CAPSULES 

The spawning season of T. savignyi is rather long, extending from Au

gust till November at a water temperature ranging betw,een 21° and 30°C. 
The difference In temperature during this period affects greatly the rate 

of development of the embryos as described lat,er. 

Spawning is usually proceeded by copulation. The female lays its eggs 

in capsules which are deposited in shallow nitches in a solid substratum of 
dead corals or empty shells. In all cases the capsules are fixed to the 
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lower surface of the substratum where they are exposed only to diffuse 
sunlight. In in-door aquarium, the capsules are also laid at the lower sur
face of shells, especially Ostrea forskali. If the latter is absent the capsules 
are deposited on the walls of the aquarium near the water level. 

The egg capsules are separate when freshly laid, standing side by side 
but their bases are confluent forming a continuous thin membrane covering 
the substratum (Fig. 1). Then further deposited capsules are attached to 
the tops of older ones (Fig. 2) and thus a cluster of capsules is formed. The 
animal takes about 15 minutes to produce each egg capsule during August 
and about 20 minutes in November. The size of the capsule coincides 
with that of the parent animal, usually small individuals lay smaller 
capsules. The number of capsules which are laid by single animal ranges 
between 16 and 30. It had been observed that when one individual started 
to spawn in a locality others followed laying their capsules in the same area. 
So large groups of capsules (120 to 230) which are present in a place may 
belong to a number of individuals. 

The egg capsule (Figs. 3 to 5) is a broad flattened vase- shaped without 
a stalk, and measures about 3.5-3.7 mms long, 3-3.2 mms. wide and 0.5 mm 
thick. It is fixed to the substratum by a rather broad base with a thin mem
brane to which is attached the neighbouring capsules. At one broad side 
there is a circular concavity (about 2 mms. in diameter), in the middle of 
which a wide circular exit hole (about 700 M in diameter) is present. The 
exit hole is covered with a comparatively transparent membrane through which 
eggs or embryos could be easily seen. The other broad side of the capsule 
is convex with a median longitudinal ridge (about 1.9 mms. long) behind 
the concavity. The narrow sides and the top of the capsule are convex. 

The egg capsule is semi-transparent and colourless when freshly deposi
ted and becomes light horn-coloured as development proceeds. In few 
clusters some capsules may contain dark purple fluid and dead embryos. 
It was found that on piercing or rupturing any normal capsule; its internal 
transparent mucus becomes gradually dark purple when comes in contact 
with sea water and then the embryos die. So the presence of such coloured 
capsules may be due to external damage in nature. 

The number of contained eggs depends on size of the capsule and 
varies, between 250 and 500 in each. The eggs are embedded in mucous 
substance which fills nearly all the cavity of the capsule. 
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T, savignyi, Fig. 2. A photo of a cluster of egg-capsules. 
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3 m.m 

Thais (Purpura) savignyi, Text-figs. 3-5. A single egg-capsule, sem from the 

ventral, dorsal and lateral sides. 

The undeveloped eggs (Fig. 6) is yellowish in colour, coarsly granulated, 
spherical in shape and measures about 185 to 190 u in diameter. It 

possesses a comparatively large, clear, less-granulated, lens- shaped apical 

area in whidh the nucleus is situated. Nearly all eggs develop into embryo~ 

and thus nurse cells are completely absent in this species. 

DEVELOPMENT 

The development of this species proceeds slowly and takes 30 to 60 day:
from spawning to hatching. This great difference in the embryonic period 
is due to difference in water temperature during the spawning season. The 

following table shows the relation between the duration of the embryonic 

life and the average water temperature during the breeding season. 

Avg. Water Temp. I
I 

Embryonic PericdTime of Spawning 

I-~----

Allgubt , 28°C 30 :12 dfl.Ys 

Septeml'er 26°C 38 days 

October 2,1. 2°C 45 days 

Novembf>f 21°C 60 days 
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1t appears from that table, that the ]owt>r the temperature the longer the 

eJdJryonic life of the species. 

The following description of the developme11 tal stages corresponds to a 
spawll which was laid at the begining of the breeding st>ason (4th of August) 
and hatched at 5th of Reptember. 

The two p()lar bedies appear after about 12 hours from spawning (Fig. G). 
The first cleavage is terminal, resulting in dividing the egg into two unequal 
IJ'astorneres, one small (A + B) and the other very large (C + D), Fig. 7. Each 
of these two cells include nearly half the clear apical area. Then after 3 to 4· 
hours the large cell divides into two unequal macromeres which are a small 
"C" and a large "D" (Figs. 8 & 9). This is followed after another four hours 
by the division of the small cell "A + B" into two nearly equal macro
meres of which "A" is slightly smaller than "E" and nearly equals cell "C" in 
size (Figs. 10 & 11). At this stage, the clear apical area is represented in the 
four blastomeres of which the three small A, Band C are situated at the tip 
of the very large cell D. Normally near the clear area of the latter cell there is 
h slightly raised cone which shows no constriction between it and the lower 
larger part. In very rare cases, this stage is followed by the appearance of a 
distinct constriction in the upper part of the cell D, but the small portion 
remains connected with the larger one (polar lobe), Figs. 12 to 14. These 
abnormal stages resemble the normal ones of T. haemastoma floridana (D'Asaro, 

1966). In the present species, the abnormal stages were not observed procee
ding in further development, while the above described ones develop until 
hatching out of larvae. 

The first quartette in normal stages is formed after 24 hours from spaw
ning, when four small micromeres are cut off into a dextral position at the 
animal pole between the three small macromeres and above the large fourth 
one (Fig. 15). The second quartette, which is sinistral, occurs after 6 hours 
from the last stage and thus another four small micromeres are produced 
(Fig. 16). The third and fourth quartettes could not be observed owing to the 
multiplication of micromeres of the first two quartettes (Fig. 17). The multi
plied micromeres grow gradually over the macromeres, covering firstly the 
three small, A,B,C cells and the fourth quartette, and then extending oyer 
the large one D (Figs. 18 & 19). During this overgrowth two large larval 
kidneys are formed, one on each side of the embryo, and the thin transparent 
ectoderm is cOIllpletely surrounding the macromeres after 8 days from spawning 
(Fig. 20). In this stage, which represents the gastrula, the original macrorp.eres 
and the micromeres of the fourth quartette arrange themselves to form the 

16 
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mesoderm of the embryo, with the large cell D forming the nutritive visceral 
mass. It is clear that gastrulation takes place completely by epiboly without 
any sign of invagination. 
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TJwis illwignyi (Cont.), Text-figs, 6-~O. G. .'und.eveloped egg, 7 : 2-blastoillf'f(' stag-a 
Sand 9: 3-blastomcre stage, 10 and 11: 4-01n,:, omcre stage, 12-14: 4-ulaf'tomcJ'o 
stagf', with abnormal constriction of D cell, 15: 8-c"ll ,~tage, If): 12:ccll stage, 17-19: AIL 
l'mlll'yr-. shcJwing multiplicat,ion of mieromeres and ovcrg! owth of eetoed(~l'm, 20 : 
'1'h,- ga!ltruht stage. 

After two days of gastrulation (10 chys from ~pawnillg),thc emhryn, \'\'hich 
measures about 220 ~ in length, is provided \vith some newly formed organs 
(Figs. 21 & 22). These are : an upper vpntral ciliated circular mouth and a 
lcwer ventral ciliated protrusion wh1ch represents the prelllordium of the foot 
(about 36,u long) ; and the apical area vdlich gives rise to the mitvclar cone is 
(about 36 long) ; and the apical area which gives rise to the mitvelar cone is 
ciliated. The two larval kidneys increase in size, move ~lightJy towards the 
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ventral side and are placed in a line just below the foot. The embryo now 
starts very slow rutatory movement inside the egg-capsule by the cilia of the 
mit-velar cone and the foot. 

The embryo of 11 days old increases gradually in size and measures about 
228 J.L in length (Figs. 23 & 24). This stage is characterised by the formation 
of a basal disk-like transparent shell which is about 20 J.l long. The foot grows 
greatly, becoming triangular in shape and measures about 56 J.l long. 

As development proceeds gradually, ,the embryo which is about 12 days old, 
measures about 240 J.L long (Figs. 25 & 26). At this stage two velar lobes are 
newly formed on either sides of the mit-velar cone which is slightly elongated. 
The other organs increase in size, especially the foot which is now 64 J.l long, 
and the shell is about 32 J.l in l~ngth and slightly surrounds the basal part. 
The rotatory movement of the embryo increases gradually. 

After 14 days from spawning, an elongated embryo, measuring about 200 
J.l long, is obtained (Figs. 27 & 28). Two symmetrical octocysts and a smail 
transparent operculum, projecting a little beyond the foot, are newly developed. 
The two velar lobes mcrease m SIze, projectmg slIghtly out of the body with 
their cilia becoming longer. The foot grows rapidly, measuring about 80 J.l in 
length. '1 he larval kIdneys increase in SIze and are still sItuated at the sides 
of the large foot and below the velar lobes. The shell grows more (about 6UM 
long), becoming cup-Shaped and surrounding the lower part of the body. 

After 16 days froIll spawning, the embryo grows more and measures about 

300 /-.l long (Figs. 29 & 30). In this stage, two violet eye spots (ocelli), oesopha
gus, and the anal gland are newly formed. The other organs, preVIously 
present, increase in SIze, except the mitvelar cone and the larval kidneys which 
are slightly absorbed. The kidney move upwards occupying a position just 
below the velum and on the sides of the foot. The velum protrude~ greatly froIH 
the body, with elongated cilia, and thus the movement of the embryo fastens. 
The foot enlarges more, measuring about 88 J.L long, and its operculum becomes 
larger and protruding. The shell enlarges, measuring about 120 ~ long and 
enclosing the major part of the visceral mass. 

The 18 days old embryo measures about 312 M long (Figs. 31 & 32). 
It is characterised by the development of two small tentacles on the eye 
spots. The velum projects 1ll0l'e out of the body, and the foot is still oval, 
measuring 92 M long with the operculum projecting beyond it. The two 
larval kidneys and the mit-velar cone are more absorbed. The shell, which 

is about one whorl, grows more, measuring about 148 M long and is charac

terised by the appearance of dark brownish spots which are scattered on 
the basal part. 



After 20 days from spawning, the embryo (Figs. 33 & 34) is characterizec. 
by the development of a mantle fold which extends dorsally, and a subvelum 
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Thais savignyi (ConL), Text-figR.21-32; 21 and 22: 10-day embryo, 
23 and 24 : II-day embryo, :?5 and 26: 12.day embryo, 27 and 
'2g: 14-dayembryo, 29-30: HLday emhr?(), 31 and 32: 18-dayembr),o 
(All stages from ventral and right sidfJS). 
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with short cilia below the enlarged original velum. The latter is also coloured 
with yenow pigments which are scatterej. :'Tegularly on its upper surface 
near t~Le outer margin, and each velar lobe is oval in shape and measures 
about 100 11' long. The larval kidneys reduce more in size and move dorsally 
below the velar lobes. \Vith the exception of the mit-velar cone, all other 
organs increase in size, especially the foot, operculum, tentacles and shell. The 
foot becomes triangular ill shape, llleasuring about 1UO Min length and 80 M 
in the greatest breadth. The shell which is slightly more than one whorl 
measurf'~ about 168 M, surrounding completely the visceral mass and is more 
colourea by the browni"lJ spots. 

The 22 days old embryo (Figs. 35 & 36) is characterized by the development 
ot the anus, instestine and the heart which is a simple pulsating organ on the 
dorsal side. The other organs are more developed but the mit-velar cone and 
larval kidneys are more reduced in size. The oval ~,elar lobe has long cilia, 
surrounds completely the mit-velar cone and measure~i about 132 M in length. 
T~,:~ mantle fold grows more, reflecting over the dorsal surface of the embryo, 
and is coloured with yellowish white spots. The foot which is now about 108 
M long and 88 "" in the greatest depth, posse:;ses a tuft of cilia at its end in 
addition to short cilia covering its surface. Also two parallel rows of dark 
orange pigments appear on its ventral surface. The tentacles are longer and 

become ciliated at the tips. The shell, which measures about 240 "" long, is 
more twisted with more condensed brownish spots. 

The development of the embryo ')roceeds further, and after 24 days 
from spawning, the visceral mass begids to show a slight differentiation into 
its parts, starting with its left liver lobe (Figs. 37 & 38). The foot is about 120 M 
in length and 92 M in breadth and the velar lobe is about 140 M in length. 
All other organs i~crease in size except the mit-velar cone which nearly dis
appears, and the two more absorbed larval kidney which are situated below 
the dorsal sides of the velar lobes. 

The 26 days old embryo (4-5 days before hatching) assumes the general 
shape of typical veliger larva (Figs. 39 & 40). It is very active moving always 
towards the exit hole of the egg capsule. The most striking features of the 
embryo at this stage are the complete disapearance of both mit-velar cone, 
larval kidneys and the differentiation of visceral mass into stomach, two 
large slightly asymmetrical Hver lobes. The yellowish mantale fold becomes 
ornamented with orange patches which are evently scattered on its surface 
e}:cept the right side where they are more condensed. The other organs 
are more advanced in development ; the oval velar lobe is 160 ~ in length 

and 120 ,u in greates~ breadth, the foot is more powerful measuring about 
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Thais 8avi.gnyi (Con t.), Text.figs. 33-40. 33 and 34: 20-day embryo, 35 and 36'~ 

22·day embryo, 37 and 38: 24-day embryo, 39 and 40: 26-dayembryo (All stages seen from 
top and ri~ht views), 

144 J.l in length and 122 J.l in greatest breadth, and the slwll is little 
more the-.J;\ one whorl and is about 288 f.l in length and 260 f.l ill breadth. 
The dark. brown spots of the shell are more comlenseu and accordingly 
the egg (Apsules which are slightly swelled exhibit the dark brownish 
white colour. 
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HATCHING AND GROWTH OF THE VELIGER 

After about 30 - 32 clays from spawuillg, the veliger larva is hatched 
out (Figs. 41 & 1-I)') , It escapes from the capsule through the thin mem
brane of the exit hole. During this process the larva comes out con~amin. 

ated with mucus. The larvae remain for a while at the bottOlU t then 
free from the mucus move actively towards the more lighted area of the 
rearing aquarium. 

The veliger is provided with a bilobed velum, below which there is 
a well marked ciliated subvelum with shorter cilia than those of the former. 
The two velar lobes are oval in shape, and are slightly unequal in size. 
The larger right lobe is about 180 /...l in length and 124 /l in greatest 
breadth, while the smaller left one measures about 160 /...l long and 120 

/...l in breadth. Each lobe possesses yellow pigments which are irregularly 
scattered near its border and more concentrated on the ventral side. The 
two dark violet eye spots are situated at the bases of the two small tentacles 
whose surfaces are covered with minute cilia which are larger near the 
tips. The mantle fold is thick, faint yellow coloured with orange pat':hes 
scattering on its surface, and at its right side opens the anus. The foot 
1· comparatively large, stout club-shaped, bordered and covered with minute 
cilia, and possesses a tuft of longer cilia projecting at its posterior end. 
Also dark orange pigments are irrerruJarlv and faintly scattered on its surface. 
These pigments are more concentrated and arranged into two median 
parallel rows all' the ventral side. Below the foot there is an oval tran
parent operculum which is slightly protruded out. There are two small 
svrnmetrical otocysts which are embedded near the broad base of the atta
chment of the foot to the body wall. 

The larva is also provided with a circular ciliated mouth on the thickened 
area between the velar lobes. The mouth leads to the oesophagus which 
opens in a fusiform stomach. The latter opens to the outside by the anus 
tJlrough a short intestine, and is attached to two slightly symmetrical liver 
lobes. The visceral mass is v('nOWi~Jl to organe in colour due to the 
residual embryonic yolk particles left unused by the embryo, and it ;s 
kl.rdly seen from the dark brown shell. The heart could be seen at the 
Qorsal side of the larva as a pulsating organ with a single chamber. The 
larva is provided with a shell ornamented with scattered dark brownish 
spots which are more accumH~atpd near the apex of the body whorL It 
i~ a little more than one whorl and measures about 300 ~ in length ard 
264 u in the g-reatest breadth. 
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The newly hatched veliger of this species passes through distinct 
planktonic stages in which the velum as well as other organs enlarge before 
beginning of metamorphosis. 

The larva grows quickly, and after G days of swimming all organs 
increase in size especially the velum, foot and shell (Figs. 43 & 44). The 
oval right velar lobe becomes elongated and measures about 300 fJ long 
and 200 fJ in gr~atest breadth while the left one is 280 fJ long and 184 fJ 

in breadth. The dark yellow pigmf'llts appear clearly on their surfaces, 
and are more concentrated into large spots at their borders. The foot is 
enlarged, still ciliated, club-~:haped, clearly pigmented and measures about 
196 fJ in length and 160 fJ breadth. The shell twists a little dextrally 
and becomes keeled dorsally with a left finger-like process. It is about 340 
fJ long and 27!2 fJ wide, and aquires more dark brown spots and loses 
some of its transparency. The mantle fold becomes more thick, more pig
mented and appears clearly from the opening of the shell. The other 
organs, such as tentacles, oesophagus, intestine and heart increase in size. 
At this stage, the larva is still moving towards the more lighted area of the 
rearing basin. 

After 12 days of swimming, another advanced and distinct stage 1S 

obtained (Figs. 45 & 46). In this stage, the two velar lobes, which measures 
about 340 fJ long in the right one and about 300 fJ in the left one, 
lllcrease in size and each shows a secondary division, and thus the velum 
becomes nearly fourlobed. The foot is about 200 /l in length and 160 tJ. in 
breadth. The shell (360 11 long and 280 fJ wide) is more keeled dorsally 
with the left finger-like process more developed and protruded. The other 
organs are developed more and the characteristic cc}Iouration is still clear. 

Unfortunately, after this stage the larvae died out gradually and their 
metamorphosis could not be followed. From the continuous great growth 
of the velum with its long cilia, and the gradua I <::rowth of the foot and the 
shell, one can expect that the larvae may spend longer time in the planktonic 
life before transforming to the creeping young. 

DISCUSSION 

Thais savignyi lays its eggs in capsules which differ from those previou
sly .described species of farnily Thaididae in some specific structures as size, 
colour, number of eggs and shape of capsules. The general shape of capsules 
in different species is either vase-shaped as in T. lapillus, T. hippocastaneum, 
o~ pillar shaped as in T. caranifera, T. haemastonw, T. clavigera, T. broni 



1'ltais savignyi (Uout.), Text.figs. 41-46. 41 and '42 : Newly hatched 
veliger larva, top and right views, 43: 6-day veliger larva, top view, 44 : SheH 
of previous stage, 45: 12-day veliger larva, top view, 46; :)hell of previous 
sbgc. 

and others. In all cases the exit hole is located at the top of the capsule. 
h: our species, the capsule is broad flattened oval vase-shaped with an exit 
hole ~t the middle of the concave side. The second difference is that the 
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othf'l" :'>1H'l'iec> lay adherent capsules which are arranged side by side 011 a 
CflInllJOIl basal membrane, while in our species the firstly laid capsules are 
separate and adherent but the further deposited ones are standing on the 
tops of the- older- ones forming a c..oherent cluster. Another important 
differen~e lies in the nurse cells which are present in some species as in 
T. lapillus (Pelseneer, 1905 & 1911, Portmann, 1925 & 1930, Thorson, 194fi 
and others), T. hiplJocastaneum (Thorson, 1940) and T. clavigera (Amio, 1963), 
are completely absent in our species and all eggs develop into larvae, and 
this agrees with other species of Thais. (T. carinifcra, Thorson 1940, T. 

haemastoma flaridana, D'A'iaro 1966 and others). The early cleavages 
are not proceeding in the same manner in different species of the family. 
Pelseneer (1911) had listed three types for the early cleavage in T. lt1lpillus; 
the first is the trifoil type, the other cleavage include AB ooccurs first 
followed by CD cleavage, and vice versa. In T. haemastoma floridana 
(D'Asaro 1966) CD cleavage is prior to that of AB with the formation of 
the polar lobe which is connected to the small D. In our species, CD 
cleavage occurs first followed by AB, but the 4 cell stage agrees in very 
few abnonnal embryos with those described by D'Asaro, while the nonnal 
arrangement is the presence of three small macromeres (A, B & C) on the 
top of the large fourth cell D. 

The larvae of T. savignyi hatch out as typical veligers from the normal 
exit holes. Thev do not swim directly after their dischargement as in other 
species, hut remain for a while contaminated with the mucous substance 
emerging ""vith them from the capsule, and then are liberated in the surround
ing water after dissolving of this substance. The planktonic larva of this 
species passes through 3 characteristic stages : the newly hatched veliger 
with an oval bilobed velum possessing- yellow pinments scatterin~ in its 
surfaces and with semi-transparent shell. The advanced lan-a has greatly 
elongated velum (with its pigments) and a shell which is slightly opaque 
due to the condensation of dark brown spots and 11;1<; Cl dorsal blunt beek 
and a left finger-like siphon; in the more advanced :~t~we the velum is nearly 
four-lobed and the shell becomes completely opaque and possesses the other 
cbaracteristic features, 

sur.IMARY 

Thais savi~n)'i lavs its yt>1'Iow eggs (200 ~ ) in broad flattened vase 
shape.d stalkless capsules which are firstly arranged in adherent mass, then 
form coherent clmt~~r with the deposition of new ones. Each capsule con
tains 250 to 500 f'gp::->, ;111 nf which develop into embryos. The first two 
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cleavages are unequal. The development proceeds slo\',l1y, the gastrula is 
attained after H days and the free swillllning larva hatches after 30 to 32 
days of spawning. The veliger possesses an oval Lilobed velum (160 - 180 x 

120 - 124 1-1) \vith yellow pigments on its surface; a stout club-shaped filiated 
foot with tuft of long cilia amI two parallel rows of dark orange pigments 
orl its ventral side; and a shell (slightly more than one whorl, (30G x 264 1-1) 

coloured with dark brown spots. It passes through planktonic stages before 
heginning of metamorphosis1 the velum becullles elongated then four-lobed. 
The aperture of the shell is fanned into a beak projecting between the dor
sal velar lobes and a left siphon. 

LIST OF ABBRBVIATIONS 

A. Anus 

A.G. Anal gland 

Bl. Blastopore 

B.M~ Basal membrane 

Ci. Cilia 

E. ,Egg 

E.C. Egg capsule 

Ec. Ectoderm 

Em.Sh. Embryonic shell 

F. Foot 

H. Heart 

Int. Intestine 

L.G. Longitudinal groove 

L.K. Larval kidney 

L.:CL. Left liver lobe 

L.R. Longitudinal ridge 

M. ~Iouth 

Met. ~1etapodium 

1-LV.C. ~1it-velar cone 

N:G~Sh. New growth of shell 

Oc. Ocellus (Eye spot) 

De. Oesophagus 
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Op. Operculum 

dt. Otocyst 

P. Pigment 

R.L.L. Right liver lobe 

S. Stomach 

Sh. Shell 

Subv. Subvelum 

T. Tentacle 

V. Velum 

V.M. Visceral mass 

A, B, C, and D are the first 4 blastomeres or macromeres. la, 2a, 3a, 
4a, lb 4d are the micromeres of the 4 quartettes. 

REFBR~NCES 

ALL~;N, .T.. L9.')I). -An:>trali'llI Shells. Georgian House, Melbourns, first edition, pp. 470. 

Awo, ~r.. 1!)6:1.- .\ e;lIn;) > r tI!Y(·1 em')royology of madne gastropods,with ecological consident
tinn';!. Jour. Rhimonoseld Ullin'r\',. Fisheries, Vol. 12 (2 & 3), pp. 229-358. 

ANKEJ.,. \V.f'~. 19::7. !) r Fein") e Bau ell'S Konons der purpuI'schnecke Nucella la.piUt:8 (L.) unu 
,,;cille Bcd t'll:g fl~1' ,L s Laichlebcn. Verh. dtsch. zooI. Ge"., Zool. Am:., 10,77-86. 

HUItKE:-;IWAll, "Jr.\'. uI:n. - Notes on the Loui<.iiana Conch. 'Thais lWf1llostorna. L., in illl 
rcbtioll to the oyster, Os/rca virginica. Ecology, vol. 12 (4), p. 656-664. 

HUTLEH, P.A., 1954.----The southern oyster drill. Proe. nat. Shellf. Ass., (1953), p. 67 -75. 

CAHr~;NT]<H:, W.n., t855.-0n the development ofthe embryo Purpura la.puillu8. T.Ians. micro 
Soc. London, vol. 3, pp. 17-30. 

('ATtRIKJm, ~f.R. 19-t:L--On the structure and fUllction of ppoboscit;; in the "ommon oystf'l" drill, 
lJrosalpinx cinerea Say. ,J. ,)f Morph., vol. 73, 110. :L p. 441 -506. 

I!}61'-Compal'ativfJ [uctional morphology of boring mechanism in Ga"trupodi:\. 
Amer, Zoo!., vol. I (2), p. 263- 266. 

JfA-iAIHl, CH. N.,] 96iJ.-The egg capsules, embr,'rogcnesis, and early organogonesis of a com
mon oyster prerlator, Thais haemastoma foridana, (Ga,stropoda : Prosobranchia)' 
Bnll. Mar. Sci, Gulf and Canibean, vol. 16 (4), pp. 884-9140. 

DfTBOI~, H,., 190~.--Res"erchcs sur la Pourpre et sur quelque MItres pigments animaux. Aroh. 
z.001. Exp .. Gen .• 5e Ser., T. 11, pp. 471-590, 



251 :butL. tNsT. ooEAN. " FiSH., A.R.E. VOL. " lM~ 

EISAWY, A.M., 1970.-Spawning, developme.lt and metamorphosis of Troc},us d"11.1(/1118 "Fol'8
Ka.l Bull. Ins. Ocean. & Fisheries, A.R.Eo, Vol. J. pp. 379-39:l 

----& SORIAL, A.E., 1968.-The egg-ma"l8f'S, de\'elopment and metamorpho>1i'" of 8f,l'omfm.~ 

meorni,9 Lamarck. PI'OC. Mtl. Ko('., L HId., \'01. :~~, pr. 13-26. 

----, 1974.-·Elpawning and Development of Turbo radial(/. f('om tho nfHI RI~i1. Hull' fnsf. 
OceaTl & Fisheries, A.R.K, vol. .. (ill pre1"s). 

RISAWY. A.M. & SOBIAL. A.E. 1974.-Studies on the dr·velopmellt of two Spt'PiN1 of Hi,'
ombidae from Red Sea. Ibid. (in press). 

--'---,1974,-Egg.('apSlllell llnd developmpLi of PUS'IIS tllhercululuo'J Chemnil'1.. Ihid. (ill 
press). 

j;'}LLlS, 1756.-Essai Bist. Nat. CarolJines, p. ] ul. 

ESPAR, 1830.-Pflanzen·Thiere, III, pp. 103 123. 

GALTSOFF, P.S., 1964.-The American oyster, Crf18808fre8 m:rgin£c,l1. Gmelin. Fislery Rull. Fish. 
Wildl. Serv., U.S., vel. 64, pp. 1-480. . 

GOHAR, B.A.F. & EISAWY, A.M., 1963.-'l'heegg-masses and dpvelopmen,t of 'l'roc.lI,'U8 qylhr(1.f'118 
Brochi. Publ. "Mal'. BioI. St., Al-Ghardaqa, Np. 12, pp. 191-20:t' ., 

----, 1967 q·.-'l'hf' egg-masses and development of 4 Tapnioglosf.1an ProRobl'anchs from 
the Red Bea. Ihid., No. 14, pp. 110-147. 

----, 1967 b.-The egg-masses and develc pment of 5 Rachiglossan P,rosohranchrE frr,m 
the Red &ea. tbirl., No. ]4, pp. 1)15-267. 

JEFFREYS, G., 1867. British Conchology. Vol . ..j, pp. ~ll-~~(l. 

KNUDSEN, J., 1950.--Egg capsnles and dovelcpm" t of ",Ollle ma.rin( pros'lhrauchl" from tro· 
pical West Africa. Atlantide Rpp., vol. L, pp. 85 J 30. 

KOREN,	 J. and D.C. DANlJilLSSEN, 1857.-Researches on the dcv01apmeat of Pectinibranchiata. 
Ann. Mag. Nat. Hi",t., vol. 19. pp. 356-36() & 4:33-1-42. 

LAMY, Ed., Hl28. La pO.ite chez It~", gastropodes prosobranche'l. Jour. Conch., Ser. 4, t. 
2'), vol. LXXII, pp. 2ji-52,~{)-12l\ & 161-196. 

LAROUR, M.V., 1937.-The eggs and larvae of the british Pl'osobranclu, with special reference 
to those liviog in the plankton. Jour,. Mal'. BioI. Assoc., U.K., vol. ~2, pp. 105·-lG6. 

---,1945. The eggs and larvae ofsomo prosobranchs flOm B,'rmmb. Proc. Zool.80c. Lond. 
\'01. 114, pp. 462.489. 

MAC MURBIOH, J.P., 1887.-A contribuiton to the embryology of the Pl'oaohl' til ch Gastropods. 
Stud. BioI. Lab. Johns Hopkins Univ., "01. 3, pp. 40~-450. 

~10HR, J.e. van der )lEER, 19:33. Biologische waarnemingen bij Panl:1j TjAJ·min. 1. Eirrka
psels Tan zeesl~kken. Trop. :Katur. yol. 22, Heft 7, pp. 125-13J. 

NA'l'.A.RAJAN, A.V., 1957.-Studi()s on the egg mass and larval development of some Prosobran
chsfl'om tho Gulf of Mannar and the PalkBay. Proc. Ind. Acad. Sci .. vol. 46, pp.1 70
228 

l'l'OKBIGNY, 1846. Voyage Amer., marid. Mollus~ues. pp. 436. 



HOG. ,CAPSULE.S· A~t) 1)£'\'Er~'dPif~~i: 6F '1~jr\l~
 
SAVIG~YI DESHAYBS
 

PALLARY, P., H}=:?6 .-Explication dt's planches de J.C. Savigny. :Mem. Inst. Egyp.,
 
pp.1-13S.
 

PELSENEEB, P., 1905.-Le mode de' nutrition dcs embryon de Purpura lapillu8.Congr. ZooI. 
vol. 6, pp. 343-345. 

---, I 911.-Reelwrches sur l'embryologie des Gastropodcs. Mem. Acad. Roy., II, 3 liver., 
pp. 1-167. 

PORTMANN, 1., 1925.-Dcr Einftuss del' N"ohroirer auf die Larven-Entwjcklnng von Buccinium 
und Purpura. Morph. OkoI. Tiere, Bd. 3, S. 526-541. 

____, I 930.-Die Entstchung del' Nohrier bei Purp1J,ra lapillus durch atypische Befruchtung 
Z. Zellforsch., Bd. 12 (1), 167-178. 

H.IsBEe, J., 1937.-Les irrzgularites et les anomalies du developement embr fonnaire ohez Mu-' 
rex erinaceu8 L. et ohez Purpura lapillu8 L., Bull. Lab. marit. Dillard, t. 17, PP' 25-38. 

SELENKA, E., 1872.-Die analge del' Keimblatter bei Purpura lapillus. Niededand. Arch Zool 
Bel. I, S. 211-218. 

TAPPABONB CANEFBI, 1815.-Studio monograiico sopro gli Muricida6 del Mar Rosso. AnnnJi 
del Museo Civico di Storia di Genova, vol. VII. 

THORSON, G., 1940.-Studies on the egg masses and larval developmm t of tho Gastro poda from 
the Iranian Gulf. Danish Soientifio Investigation in Iran, Part, n, pp. 159-238. 

__--, 1946.-Reproduotion and larval development of Danish marino invertebrates, with 
speoial referenoe to the planktonic larvae in the Sound. Medd. fra. Komm.for Danmarks 

Fishtlri-og Havund., ser. Plankton, Bind 4, Nr. I, ,[)p. 1523. 


